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Fia. 199.—The single-barbed arrows show the direction of the gradient current, as calculated for Massachpsetts Bay by R.
Parmenter, June 16 and 17, 1925. The double-barbed arrows outline the nontidal circulation as it probably existed at
the time, 'The broken curves give the density at the surface. For further explanation see p. 952 :
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Relative velocities and directions of the currents in Massachusetis Bay, “Fish Hawk’' -stations, June 16
and 17, 1985, calculated by R. Parmenter
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With the entire column of water on the whole lightest (specific volume greatest)
along shore and heaviest (specific volume smallest) off the mouth of the bay at the
time, the direction of the gradient drift was clearly anticlockwise around the bay
and outward past the tip of Cape Cod (fig. 199), but also with a southerly component
crossing the mouth of the bay more directly from horth to south. A pool of low
density in Cape Cod Bay must have tended to produce a subsidiary clockwise eddy
occupying most of the area between the Plymouth shore and Cape Cod.

The calculated directions and velocities also show a second but smaller eddy of
the same sort centering over the southwestern edge of Stellwagen Bank, though this
would not appear from the distribution of density at the surface.
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Dynamic evidence thus suggests the persistence of the general southerly drift
past this sector of the coast line through June, involving Massachusetts Bay, which
is corroborated by the drifts of a considerable number of bottles that were put out
in the bay by the Fish Hawk a month earlier.
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F1a. 200.—Distribution of density at the surface of the gulf, July and August, 1914

JULY AND AUGUST

The rapid'sola.r warming of the surface over the western arm of the basin leads
to the development of a pool of low density in the offing of Cape Ann by July and
August (figs. 200 and 201). The eastern part of the gulf, on the other hand, continues
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high in surface density throughout the summer, because of the strong tidal currents
that constantly mix the surface stratum, as it warms; with colder and more saline
~water from below'(p. 928), and because the indraft of slope water of high salinity is
directed into this side of the gulf. Consequently, the regional variationin the density
of the upper 40 meters is wider in summer than at any other season, with the
fundamental west-east gradation reappearing from year to year in essentially the
same spacial relationship.

In April, and especially in May, the reader will recall, simple projection of the
density contours at the surface mirrors the general dynamic tendency for the whole
body of water in the gulf, regional distribution being essentially similar downward
through the whole column. This, however, is not the case in summer, because the
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F1a. 201.—Distribution of density at the surface, for the inner part of the gulf, August, 1913

surface pool of low density in the offing of Massachusetts Bay is a superficial
phenomenon. In fact, the surface contour lines run almost at right angles to those
at 100 meters (fig. 202), which more nearly preserve the character of the preceding
months. The actual surface drift in this side of the gulf is therefore the component
- of a rather complex screwing motion. In the northeastern part of the gulf, however,

the surface state more nearly mirrors the regional distribution of density for the
whole column., - : R "

Unfortunately no one of our summer erunises has afforded the data needed for a
satisfactory mapping of density for the whole area. In the only summer (1914)
when the sotitheastern part of the area was surveyed, the coastal belt (more impor-
tant. dypamically) was neglectéd. In every case, too, allowance must be made for
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possible errors caused by the considerable period of time over which each survey
extended. ' The rapidity with which the density of the upper stratum may be
increased, if the surface be chilled by vertical circulation of any kind, makes it
unsafe ever to lay any stress on small regional differences where tidal currents cause
as much overturning of the water as they do in parts of the Gulf of Maine.

The accompanying dynamic chart for the summer of 1914 (fig. 203) shows
the dynamic tendency toward circulation at the surface of the inner parts of the
gulf and of the waters off Marthas Vineyard for August and of the Georges Bank-
Browns Bank region for that July. Unfortunately, these two divisions of the pic-
ture are not strictly comparable because solar warming had been responsible for
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Fia. 202.—Density at 100 meters, July to August, 1914. Corrected for compression

some slight decrease in the density of the surface stratum from the one month to
the next, and for a very considerable decrease close to Cape Sable, where stations
situated close together but occupied 17 days apart differed by 0.4 in density. Never-
theless, the general dynamic gradient proved so consistent for the gulf as a whole
for the two months that it has seemed justifiable to neglect the time interval in draw-
ing the contour lines; the more so since the heaviest centers for July and Augubt
proved almost exa,ctly equal in dynamie height. :

If the chart, so combined, be indeed typical of the season (as seems hkelv from
general knowledge of the temperature and salinity of the region), two centers of high
density (indicated as “low’’ on the dynamic chart) are now to be expected—the one
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overlying Browns Bank, the Eastern Channel, and the water off the mouth of the
latter; the other situated over the northeastern part of the basin; the two separated
by a slight potential elevation of the surface. Contrasting with these ‘lows,” which
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F16. 203.—Dynamic gradient at the surface, July to August, 1914, referred to a base station in the Eastern Channel. The
curves are for every dynamio centimeter. The picture south and east of the heavy dividing line is for July; north
and west of it for August

are obviously the vortices of anticlockwise circulation, is the high in the offing of
Massachusetts Bay. A slight gradient, west to east, is also shown from the north-
ern low toward Nova Scotia in August; a steeper gradient of the same order north-
ward toward the coast of Maine. There is every reason to suppose that the water
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was then lighter still (i. e., the surface potentially still higher) all along the coast
westward from Mount Desert, where no observations were taken that summer.

Only in one small region did the dynamic contours for that July prove non-
conformable to those of August—namely, in the immediate offing of Cape Sable.
Here & slope rising from Browns Bank across the Northern Channel gave place to a
potential dip next the cape in July, reflecting the high density of the cold water
next the Nova Scotian coast reminiscent of the Nova Scotian current of a month or
two earlier. Consequently, while the surface water over the Northern Channel was
then drifting toward the gulf, that next the cape was drifting away from it; but the
rising temperature of the next three weeks (combined with considerable freshening) so
decreased the density of this relict water that by mid August a rising slope was
recorded from Germsan Bank in toward the cape, corresponding to the northerly
drift toward the Bay of Fundy with which so many drift bottles have journeyed.
Observations taken near Yarmouth, Nova Scotia, by Vachon (1918) in September,
1916, make it probable that in summer this sector of the coast line is normally
fringed by water relatively lighter than is shown on the chart for 1914 (fig. 200).

The distribution of density in the Bay of Fundy in summer has been studied by
Mavor (1923). Here the lightest water lies along the northern side in the upper 60
to 80 meters, the heaviest bottom water banking up in the central part of the basin in
depths greater than about 100 meters. This type of distribution, as Mavor (1923,
p. 364) makes clear, must tend to develop a surface drift from east to west toward
the mouth of the bay along the New Brunswick shore. The “rising of the cold
(below 7°) and salt (above 33 per mille) water in the middle of the section’’ indicates,
as he remarks, an anticlockwise rotation of the bottom water guided by the contour
of the slopes, which is consistent with the bottle drifts (p. 868).

So long as the dynamic contour of the surface of the gulf is of the general type
shown on Figure 203, a generally anticlockwise type of circulation will tend to domi-
nate the whole basin, centering some 40 to 60 miles offshore in the offing of Mount
Desert Island, with a subsidiary eddy, likewise anticlockwise, involving the Bay of
Fundy. The contour lines show that a southwesterly drift is then to be expected off
Mount Desert Island and past Penobscot Bay, but one constantly tending offshore,
veering rather abruptly southward and southeastward in the offing of Casco Bay and
80 out across the basin.

Off Cape Ann, too, the dynamic drift tended to the southeast in August, 1914;
but & division was indicated there, with the coastal water recurving toward Cape Cod.

Comparison with the bottle tracks makes it evident that dynamic circulation of
this type corresponds very closely to the drifts of the bottles set out off Mount
Desert, as these have veered from southwest through south and east and so north-
ward along the Nova Scotian coast (figs. 183 and 184). The center of this eddy
movement, however, seems to have been situated a few miles farther south and west
in 1923 than the dynamic chart (fig. 203) shows it for 1914.

These dynamic contours also correspond to the southeasterly component of the
tracks of bottles set out off Cape Elizabeth (figs. 180 to 182) and with the fact that
most of these turned offshore from the beginning and did not parallel the coast line
southward toward Cape Ann, as happens earlier in the season.
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It is not so easy to reconcile the continued drifts of these Cape Elizabeth bottles
toward Nova Scotia and the Bay of Fundy with the dynamic contours, for the latter
suggest that any driftage from the northern coast of the gulf that reached the central
part of the basin would rather be drawn into the circulation around the heavy center
in the Eastern Channel, and so be carried outward around the eastern end of Georges
Bank. This, in fact, seems to have been the fate of some of the bottles set out off
Cape Ann and of most of those set out off northern Cape Cod in 1923 (fig. 176).
It seems reasonable, therefore, to conclude that by the end of July or first of August
of most years the zone of demarcation between the eastward drift around the southern
side of the northern heavy pool and the counter drift around the northern side of the
southern pool is located somewhat farther south than it was in August, 1914—not
far, in fact, from the line of monthly separation laid down on the chart for that year
(fig. 203). ‘

The distribution of density around the eastern slopes of Georges Bank affords
a striking illustration of the necessity for taking account of the difference in depth
between pairs of adjacent stations in the dynamic calculations, arbitrary though
this correction be (p. 934). Without the inclusion of this factor (p. 934), the dynamic
head between the low over the Eastern Channel and the high surface over
the neighboring part of Georges Bank would have been only about 1 to 2 dynamic
centimeters in July, 1914 (except for one station at the extreme edge of the bank—
station 10226—where an isolated pool of low density was recorded). Inclusion of
the difference in depth increases this gradient to about 10 dynamic centimeters,
working out at a relative velocity of about 0.5 knot out of the gulf around the eastern
end of the bank (except as interrupted by a subsidiary clockwise circulation around
the light center, just mentioned), which is probably a closer approximation to the
truth.

The dynamic gradient along the southern edge of Georges Bank for July, 1914
(fig. 203), offers an explanation for the fact that none of the bottles from the lines
set out off Cape Ann and off northern Cape Cod, which have gone out of the gulf
around the eastern end of Georges Bank, have been reported from west of the longi-
. tude of Cape Cod, when so many set out to the south of the cape have gone in that
direction (p. 881; figs. 174 and 176). With the dynamic contours turning southward
to sea from the eastern end of the bank, and with the surface gradient rising from
longitude 67° to longitude 68°, the March state (fig. 188) is recalled.

The reasonable expectation with this dynamic distribution is that driftage leav-
ing the gulf by this route would circle offshore somewhere abreast the eastern part
of Georges Bank, to be carried toward the northeast, finally, with the so-called
“Gulf Stream drift.”” It is probable, also, that at least three bottles that went to
England and to Ireland from the Cape Ann and northern Cape Cod lines of 1923
(fig. 176) followed this route.

The whole area of Georges Bank was comparatively dead water in July, 1914,
just as in March; consequently no dominant movement .is indicated across it either
into or out-of the gulf, which is corroborated by the evidence of temperature and of
salinity. The bank as a whole is therefore made the center of a clockwise type of
dynamic circulation in July, just as the inner part of the gulf is of an anticlockwise

type.
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The dynamic state is not so clear for the southwestern part-of .the banks area
in summer, where the rise in temperature during the time interval between the two
cruises of 1914 (July 20 to 21; August 25 to 26) may have been more ‘than courter-
‘balanced by some encroachment of water of high salinity inward over ‘the shelf.
Consequently, the dynamic values for the offing of Marthas Vineyard for that Au-
gust are not directly comparable with those taken farther east' during the month pre-
ceding. However, no gradient is suggested sufficient to account for the repeated
drifts of bottles westward around Nantucket Shoals from the vicinity of Cape Cod. :

The dynamic relationship along the continental slope in the offing of Marthas
Vineyard and eastward about to longitude 68° for July and August, 1914 (fig. 203),
recalls the March state (p. 939; fig. 188) so closely that a low or dynamic trough,
with the gradient rising to seaward as well as shorewsard, may be taken as typical of
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F1a. 201.—Dynamic gradient along the continental slope, bottom to 100 decibars, July to Angusl:, 1914. Oontours for every
dynamic centimeter
this belt. Its circulatory implication has already been discussed (p. 939).. At the
date of our August profile for 1914 the calculated velocity of the easterly or “Gulf
Steam’” drift along the offshore edge of this low, and relative te the latter, was at
least half a knot off Marthas Vineyard, or about the same as in March, 1920 (p 939),%
which corresponds very well with the average velocities reported in thls sector’ of the
so-called “inner edge of the Gulf Stream” by passing ships in summer. . =~
The dynamic contours at 100 decibars for that July and August (ﬁg 204) show

the easterly set actually washing the continental slope to the west of longltude 68°
then swinging offshore. We have here a ready explanation for the fa.ct that
water of high temperature and high sa,hmty —the “ warm zone ”—usually ba.thes the
slope along this western section but is separated from the slope farthar ea.stward By
the colder counter drift out of the Eastern Channel '

» For thereasons stated above (p. 939), the calculation of velocity in this region can be taken only 8sa rough approxima.tlon.
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- In August, 1914, the bottom water of the gulf, as represented by the dynamic
contours at 150 decibars (fig. 205), tended dynamically to drift across the basin from
-northeast to southwest—i. e., from the Nova Scotian slope and the offing of the Bay
of Fundy toward the southwestern side of the basin, closely paralleling the March
state (p. 941; fig. 190). The mechanism by which the deeps in the offing of Cape Ann
are kept supplied with slope water that has previously entered the gulf is thus made
clear. However, no direct dynamic drift seems to have been operative through the
Eastern Channel in either direction at depths as great as this that July or August,
contrasting with the strong outflow along its western side at the surface at the time
(fig. 203; p. 958).
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3 Fia. 205.—Dynamic gradient, bottom to 150 decibars, July to August, 1914, Contours for every dynamic centimeter

" To test the constancy of the dynamm state of the gulf from summer to summer,
a dynamic chart of the surface is also offered for August, 1913 (fig. 206, stations
10086 to 10106). Unfortunately this is not as trustworthy as the chart for 1914,
because considerable interpolation of values, both for temperature and for sahnlty,
was necessary in its construction. It is probable, also, that there was some errorin
the one or in the other, as recorded for two stations in the eastern side of the basin
(stations 10092 and 10093), accounting in part for the contrast between the two.
Nevertheless, the general gradlent that results is so consistent, from station to station,
that it may safely be taken as an approximation to the actual state of the northern
and western parts of the gulf at the time.
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Obviously, the center for the general anticlockwise gulf eddy lay .considerably.
farther offshore in that summer than in 1914—according to the chart approximately.
50 miles south of Mount Desert Island. The general drift in the northwestern and;
western sides of the gulf, then, more nearly paralleled the coast line from northeast to-
southwest, and so southward past Cape Elizabeth toward Cape Cod.: Under these
circumstances drifts might be expected more closely to approximate the tracks of the:
bottles that went from the Bay of Fundy to Cape Cod in 1919 (p. 870 ), rather than-
to show the offshore trend characteristic of the series set out off Mount Desert and
off Cape Elizabeth in the summers of 1922 and 1923 (p. 895).
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F1g. 208. —Dynamic gradient at the surface, August 4 to 20, 1013. Contours for every dynamic centimeter

In August, 1913, no data were obtained closer to the Nova Scotian coast tha.n .
German Bank; but a higher surface in over the latter than over the basin suggests
the northward drift to be expected on this side of the gulf. As it happens, this:
general scheme is obscured by & rather complex interaction between light and heavy;
water over the eastern side of the basin, which may, perhaps, mirror nothing more’
than some observational error at one or other of the two stations concerned (10092'
and 10093). ‘

Unfortuna.tely, no observations were taken in the southern or southeastern parts'
of the area in August, 1913. However, the distribution of sahmty (p 767) makes it
probable that the beavy water in the offing of Mount Desert was then ent.lrely'



962 . BULLETIN ‘OF THE BUREAU OF FISHERIES

surrounded by lower densities to the south, and so ‘separated from equally heavy
water to be expected near the Eastern Channel and through the trough of the latter,
just as was the case in July ‘and August, 1914. = The available data thus suggest that
the ‘dynamic tendelcy toward circulation continues regularly anticlockwise from
summer to summer in the northern and northwestern parts of the gulf, though dif-
ferences in the location of its center of revolution and in the regional distribution
of density off the western shore are correspondingly reflected in the stream lines.

. AUTUMN AND WINTER

Progressive equalization of temperature taking place in the shoaler strata of the
gulf during the autumn obliterates the pool of low density that characterizes the
offing of Massachusetts Bay in summer. As a result, the distribution of density
comes to conform more and more closely to that of salinity. In the midwinter of
1920-1921 (apparently a representative season), the upper 100 meters were less dense
around the coast than in the basin offshore, with the transition more abrupt in the
western side than in the eastern, and the values highest in the offing of Cape Ann
(station 10490).

A regional inequality of this sort must cause a dynamic tendency for the
coastal belt to drift parallel with the land anticlockwise around the gulf, much as in
spring (p. 942), producing a northerly set along Nova Scotia, westerly along the coast
of Maine, and southerly from the offing of Cape Elizabeth past Cape Ann to Mas-
sachusetts Bay, relative to the underlying water mass. This latter (as represented by
the 150-meter level) then proved nearly uniform in density horizontally (i. e., was
nearly stationary). Unfortunately, no data are available for the southern or south-
eastern parts of the area for midwinter.

" The progressive mixing of the water that takes place as winter advances makes
the upper stratum more and more uniform, both horizontally and vertically, with
respect to density as well as in temperature and salinity, until by February it becomes
nearly homogeneous, as described above (p. 522), and the annual cycle is complete.

WIND CURRENTS

Seafarers have known, from the dawn of history, that the wind sets up surface
currents often so strong that they must be taken seriously into account in navigation;
and many a good ship has been wrecked from ignorance of the wind current.

In the Gulf of Maine the motive effect of the wind is made most apparent to the
oceanographer by the upwelhngs of colder and salter water from below, which take
place along its western margm when the surface water is dnven .offshore (p. 550).
Every fisherman along our coasts knows from first-hand experience that strong winds,
blowmg from one quarter or another, strengthen the ebb at the expense of ﬂood——or
vice versa, as the case may be.

'The dynamic prmc1ple according to which wind currents are produced is extremely
simple: The wind drives the surface water before it, the motion of the latter being
propagated to underlymg strata by the internal friction of the water. Oncein motion,
the water, as N ansen (1902) and Ekman .(1902) have pointed out, must be deflected
by the effect of the earth’s rotation. Nansen’s (1902) observations on the drift of



PHYSICAL OCEANOGRAPHY OF THE GULF OF MAINE 963

Arctic ice, with subsequent studies of currents at lightships and analyses of wind and
drift at localities widely separated in the Baltic, North Atlantic, Mediterranean, North
Pacific, and Adriatic unite in proving that the wind' drift does, in fact, average to
the right of the wind in the northern hemisphere, to the left of it m the southern, as
theory demands.

According to Ekman’s (1905) more recent mathematical analysis, the surface drift
in a free ocean of unlimited depth will be deflected 45° to the right of the direction
of the wind in the Northern Hemisphere, more and more to the right with increasing
depth, but decreasing correspondingly in velocity until a level (the so-called  fric-
tional depth” is reached where the drift is opposite the wind but at only about one
twenty-third the strength of the surface current. The depth of this level depends
on the strength of the wind and on the latitude; theoretic calculation for homogene-
ous water of a specific gravity (1.025) approximating that of the shoaler water of the
Gulf of Maine (Smith, 1926, p. 47, Table 14) locates it at 45 to 90 meters for the
latitude of the Gulf of Maine, with winds ranging in strength from 15 to 20 nautical
miles per hour (Beaufort scale, 3 to 4).

The Gulf of Maine lies within the belt of variable winds, frequently reversing
in direction. The length of time required for the full development of a wind current
is therefore important. This is affected by many factors; but Ekman’s mathemati-
cal study with the measurements of wind and currents, which have been made at
lightships in various seas, makes it almost certain that only a few days are required
at the latitude of the Gulf of Maine. It is therefore reasonable to assume that
winds prevailing from a given quadrant of the compass for 50 to 70 per cent of the
time, such as actually blow over our gulf, are sufficiently constant in direction to
play a major role in governing the circulation of at least the upper stratum of water,
if not of the deeper levels.

If, then, the water of the gulf were homogeneous, free to move in any direction,
and considerably deeper than the “{rictional depth,” moderate winds, blowing com-
paratively steadily from one general direction for a few days, should set the whole
upper 45-90 meters in spiral. Actually, however, the vertical stability and generally
stratified state of the water of the gulf tend greatly to limit the depth to Whlch
wind currents may be expected to penetrate downward.

The angular deviation of the wind current from the direction of the wind may
also differ widely at sea from the theoretic expectation. If the depth of water be
less than the frictional depth, the angle will be less; and while this limitation does
not affect the development of wind currents in the basin of the gulf, it does affect
the coastal belt out, say, to the 40 to 50 meter contour. The vicinity of the coast
line, with the contour of the bottom, also governs the directions which surface drifts,
set in motion by the wind, must actually follow. The effects of these influences
have also been attacked mathematically by Ekman (1905); but, as Kriimmel (1911,
p. 469) has emphasized, so many variables, which can not be exactly measured,
enter in that the surface currents which the wind has actually been found to set up
in other coastwise localities, in comparable latitudes, still afford the best available
indication of what is to be expected in the Gulf of Maine.
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Long series of measurements of the currents at various lightships in the Baltic®
have shown the nontidal surface drift averaging about 30° to the right of the wind,
and much more often to the right than to the left. Analysis by Forch (1909) of the
relationship between the wind in the eastern Mediterranean, and the drifts there, as
reported in ships’ logs for the Arabian Gulf by Gallé (1910), have brought out a
corresponding tendency for the current to set about 40 to 60° to the right of the
wind.® According to the current tables published by the United States Coast and
Geodetic Survey (1923), local winds off the eastern coast of the United States like-
wise produce currents setting about 20° to the right of the wind direction at a veloc-
ity about 114 per cent of that of the wind.% - B '

‘The Baltic measurements just mentioned had already proved that the current
sometimes sets to the left of the wind, due, no doubt, to the effect of the coast
line. This relationship between coast line and wind current has been brought out
very clearly by a recent investigation of the currents at five lightships along the
Pacific coast of the United States by the Coast and Geodetic Survey. For a
detailed account of these observations the reader is referred to Marmer (1926 and
1926a). In summary they are as follows: Offshore winds and winds parallel to the
shore, if having the latter to the left, produce surface currents averaging 20 to 25° to
the right of the wind; but if the wind blows against a coast line lying to the right
of its track, at an angle of 45° or less (i. e., a southwest wind against a north and
south shore line), the current is deflected to the left as it strikes the coast, as might
" naturally be expected from ordinary observation on the behavior of the tides.

The observations tabulated below (p. 964) for Portland lightship also show the
nontidal current drifting to the right of the wind during months when winds blowing
toward the southern half of the compass favor the dominant southerly set. When'
the wind blows toward the north or northeast against the current, the latter may or
may not be reversed. If it is, the resultant set may be either to the right of the
wind or slightly to the left of it, depending on the complex interaction between
direction and strength of wind, nontidal set, and the trend of the coast line.

Dominant surface set and preﬁailing wind at Poriland lightship

Current | Current
Month Current s Wind e« toright | to left
: 1913
October...._. 8.67° W 8.2° [:32)08 I
November 8. 31° E N.84° B o iemcnaan S R,
December. 8. 11°W___ 8.80°E 61° ———-
1919
June - 8.36° W.__.__ N.3°E 147°
July . N.62° E AN B e 84°% |
AURUSY e e 8.74° W omeeen N.33° E 139°
September - N.47° E ceme) N 27 Boeccceeeee 20° e
October N.58° B N.73° E. 18°

¢ The directions are those toward which winds and currents set. For full data see pp. 861 and 862,

# Dinklage (1888), Witting (1908), summarized by Kriimmel, 1011, p. 451,

% For theoretic discussion and explanation of modern mathematical methods of calculating wind eurrents see Ekman (1905),
Kritmmel! (1911), Sandstrém (1919), and Smith (1926). .
¥ This statement has as its basis current measurements taken at a large number of localities, some of which are discussed above
(p. 963).
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The following tables, supplied by-the United States and Canadian weather bu-
reaus, show the prevailing winds, by months, for several stations around the coast of
the gulf and over the latter.

Average percentage of winds from each direction (10 years, 1911 to 1920)

BOSTON, MASS.

Month North [North| gest | Sg0ih-| south | Spact| West | NI
LV TTY N, 10 5 2 [ 3 2 28
,February. 11 5 4 3 5 17 31 %
arch - 12 7 6 [] 8 17 24 20
April c——- 9 11 12 7 [ 16 18 21
May 9 13 8 8 21 18 18
June.. oo I 10 9 15 [ [ 23 18 13
July ] [ 10 ] 8 33 21 12
AURUSE. e e eeammciecoeee 7 8 10 7 11 25 18 14
September. 3 11 7 8 8 9 22 19 18
October [ 9 7 7 7 10 23 20 17
November R . 10 4 4 4 7 20 32 19
December . 10 4 3 3 5 16 32 27
Average for 3 winter months 10 5 3 4 4 19
Average for 3 summer months 7 8 12 8 8 27 19
Average for year 9 7 8 [] 7 21 23 19
PORTLAND, ME,
January! 21 ] 1 3 ] 19 19 24
Februaryl..__ 22 4 1 4 8 <17 19 %4
March 17 [] 3 ] 13 15 18 2
April 18 12 [ 4 13 13 14 20
ay 12 10 9 7 21 14 12 15
June ———- 10 11 10 |. 8 18 4 13 16
July . 11 7 7 [] 25 19 15 10
AURUSE! . e cececcinam e 9 9 8 18 11 14
September ! : 14 7 4 5 18 19 12
October, 15 4 4 (] 15 22 15 19
November : . 18 4 2 4 8 24 19 21
December. ocu vocnemccune-- 21 4 1 3 ] 21 19
Average for 3 winter months .. caeeeocveauamvoannoaas 22 5 1 3 (] 19 19 25
Average for 3 summer months 10 8 9 7 22 17 13 13
Average for year 16 7 5 5 14 18 15 19
EASTPORT, ME.
January 5 u 7 5 4 8 17 27 21
FODIUATY woae oo ccmmeacmncccecaaman =cose 11 9 4 4 [} 16 28 2
March oo eerenec e s tmna s e i e caee 10 8 ] b 13 17 20 22
N o < 1 R 12 14 8 3 17 16 13 17
ay! ememmomeemonn 10 111 ] 3 30 16 9 14
JUBO e caccccmemmm e m——— e 6 12 7 4 31 15 11 14
July? 6. 9 3 2 40 21 8 9
August.... . 4 9 4 3 38 18 10 13
September ! 9 [ ) 3 22 21 12 21
October. 10 [] ] 2 22 20 14 21
November . ie 10 9 4 3 9 24 21 20
December . 14 7 6 4 6 13 23
Average for 3 winter months. .ccceconooo. e — 12 8 ] 4 7 15 27 23
Average for 3 summer months T 5. 10 - B 3 37 18 10 12
Average for year 9 9 5 3 20 18 17
10ne percent calm., . 2 Two per cent calm.

8951—28——62
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Average percentage of winds from each direction (10 years, 1911 to 1920)—Continued
YARMOUTH, NOVA 8COTIA '

North- South- South- North-
Month . North 1 "0t | East east | SOUth [Spoce”| West wesg | Calm

15 12 10 g [ 10 6 30 2

16 13 9 8 7 7 29 4

17 9 7 7 9 11 10 26 4

April o 13 10 10 8 9 12 13 20 5

BY oo 11 (] 6 10 16 18 15 16 2

June....._. 8 ] [} 8 20 20 15 14 6

July_.. ] 3 4 (] 20 31 14 8 8

August 6 2 5 ] 20 23 11 14 13

S8eptember 13 7 8 7 14 15 11 18 12

October ..o oo 15 8 9 7 4 18 10 | 13 6

November.____ ... ... ... __ R 15 12 10 51 8 14 11 23 4

December . S, 168 14 10 8 5 10 5 30 2
Average for 3 winter months. . _..oo ... 168 13 10 8 6 9 8
Average for 3 summer months ..o __.._.._ 8 5 7 20 25 12
Average for yoar. _.—.oocceeee... 13 8 8 7 12 16 1

Five-degree square, including Gulf of Maine, from pilot charts

Percentage of winds from the most Percentage of winds from the most
Month frequent quadrant Month ] frequent quadrent

North to west, 63. July cceeae West to south, 68.

North to west, 73. August ... ‘West to south, 50.
North to west, 57. September. Northeast to northwest, 49.
North to west, 58. October.__. North to west, 58.
West to south, 50. November - .| North to west, 64.
West to south, 45. December ............| North to west, 63,

These tables may be briefly summarized as follows:

Along the western and northern shores of the gulf the wind blows most often
between southwest and north in winter, averaging about northwest. In summer
southwesterly and southerly winds prevail. On the eastern side of the gulf the
wind averages more westerly (south to northwest) in summer, northerly (between
northwest and northeast) in winter. Over the offshore waters of the gulf, where
the direction of the wind is not so much influenced by the diurnal warming and
cooling of the land, the prevailing winds are between west and north (though with
requent reversals) from November to April; between west and south from June to
August; more variable in late spring and again in early autumn.

In summer, by theoretic expectation, winds of this character would tend to
produce a general drift of the surface water about 20° to 45° to the right of the
octant, north to northeast—i. e., toward the northeast and east. Thus, the prevail-
ing winds favor the general drift out from the western side of the gulf and eastward
across the southern part of the basin toward Nova Scotia, which prevails at that
season (p. 974). Striking Nova Scotia, this wind current would tend to bank up
against the coast, raising the level of the sea slightly. Thereupon hydrostatic
forces are brought into play, dynamically, against the wind; but any resultant
movement of the water out from the land being in turn deflected to the right by the
earth’s rotation, a northerly drift might be expected to result along Nova Scotia,
and in this instance theoretic expectation agrees so well with the drifts of bottles
actually recorded that the prevailing southwesterly winds of summer certainly
assist the surface drift from south to north, which characterizes the eastern side
of the gulf at that season, though as certainly not the only motive force for it.
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Thus, the wind then tends to act as a motive force for the southem and eastern
sides of the Gulf of Maine eddy. '

It is obvious, however, that no matter how steadlly the Wmd blew from the
southwest it could not drive the entire surface of the gulf eastward unless the water
.were nearly enough homogeneous to allow a sinking current to develop in the eastern
side, with the deeper stratum so fed flowing back from east to west, to well up again,
in turn, in the western side. Circulation of this sort probably does take place
to some extent along the Nova Scotian side of the gulf, in the Bay of Fundy, and
along the coast of Maine east of Mount Desert, where active tidal currents keep
the water so thoroughly stirred that it has little stability at most times of year.
It is certain, also, that offshore winds do cause more or less upwelling along the
western shore line, but the basin of the gulf as a whole, with its western and north-
‘western margins, is so stable vertically that hydrostatic forces very strongly oppose
any such ‘jibing,” as Sandstrém (1919). terms it. Consequently, any:constant
movement of the surface water northward toward the Bay of Fundy would tend to
cause an “overflow” in the shape of a westerly dr1ft along the coast of" Mame——l e,
against the winds prevailing in summer.

It is obvious that if the water be.in stable equlhbrlum southwesterly Wmds
might or might not set a closed circulation of this type in motion, depending on
their relative strengths and. constancy in various parts of the gulf; depending, too,
on the balance in various parts of the gulf between the hydrostatic forces opposing
jibing and the tendency of the wind to cause that process, as just explained.
To value these several factors will require a knowledge of the gulf and of its winds
much more intimate than can yet be claimed. . It is certain that with winds reversed
as often as they are over the gulf the balance varies constantly. However, the
preceding analysis does make it clear, I think, that any eddying circulation which
the southwesterly winds of summer might set up in the surface stratum of the “gulf
would shortly assume the anticlockwise character that, by evidence of more direct
sorts, does actually dominate its basin.. Consequently, the summer winds parallel
the hydrostatic forces set in operation by regional inequalities of density in their
general effects to this extent.. On the other hand, the current flowing southward
and out of the gulf past Nantucket Shoals; which forms part of the overflow from
the gulf, is at right angles to the potential wind drift, hence holds its dominant set
in spite of the prevailing wind. Neither can the wind be held responsible for the
westerly drift of slope water along the continental edge in summer, because this
current sets directly against the drift whlch the prevailing southwester]y winds
would tend to produce there.

The wind current, as it extends its eﬁecta deeper and deeper below the surface,
will turn more and more to the right of the wind (losing, also, in. velocity by
geometric progression); also, with increasing depth the gulf becomes more and more
nearly inclosed, so that any currents, however set in' motion, are more and ‘MOTe
directed by the contour of the bottom.

- The depth to which currents of wind origin do actually penetrate in the Gulf of
Maine is therefore of immediate interest. Unfortunately; no mathematical method
yet suggested can measure this, even approximately. However, it is certain that
the stable state of the water of most parts of the gulf ordinarily confines wind
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currents to a stratum much shoaler than the theoretic * frictional depth’’ as calculated
by Smith for homogeneous water at corresponding latitudes (p. 963):

- With an average wind strength of 3 to 4, by the Beaufort scale (a fair average
from the gulf in summer), this depth is set by him as about 43 to 70 meters at
latitudes 40° to 50°. It is not likely, however, that the wind ever sets water as
stable as that of the western side of the gulf in motion half so deep as this during
the brief periods when it blows steadily from any given direction at a strength as
great as 4, on the Beaufort scale (about 20 nautical miles' per hour), during the
summer months. - With the more usual summer breezes no stronger than 10 to 15
miles per hour (2 to 3 on Beaufort scale), the frictional depth must be even smaller.
Frequent reversals of the wind ‘direction, with periods of calm, also further hinder
the propagation of wind currents downward into the underlying water. -On the
whole, then, it is unlikely that wind currents are effective ‘deeper than 10 to 20
meters in the gulf in summer, except perhaps during brief periods of windy weather.
Even if this limitation be too small it leads to the important conclusion that what-
ever currents may be set up in the gulf in summer by the wind are confined to a
very thin superficial stratum, and that the dominant anticlockwise and estuarine
circulation of the deep water below the 40 to 50 meter level is caused by hydro-
static forces and by the tidal oscillations (p. 970). :

The pulses of slope water into the gulf via the trough of the Eastern Channel
are equally independent of the wind. e o

In winter the winds of the gulf of Maine area blow stronger (average about 3 to
5 on the Beaufort scale), and the prevailing quarter is northwest (p. 966). Winds of
this character tend, theoretically, to drive the surface water of the whole gulf out to
the southward, toward the open sea. Probably it is this prevalence of strong off-
shore winds sall along the North American seaboard, from Chesapeake Bay to the
Gulf of Maine, during the cold season, which is primarily responsible for the reces-
sion of the tropical water from the edge of the continent during autumn and winter,
their cessation allowing its inshore movement in summer. The prevailing north-
west winds of winter tend, therefore, to strengthen the dominant southerly drift
along the western side of the gulf. With the coast line trending north and south,
the deflective effect of the earth’s rotation gives a long-shore character to currents
caused by winds from this quarter, except so close in to the land that the whole
depth'of water is less than the frictional depth. Under these last conditions (by
Ekman’s calculation) the wind current will set more nearly with the wind than in
deeper water offshore.® " :

Consequently, the prevailing winter winds from the northwest quadrant do not
tend to cause any general or constant upwelling along the coast sector from Cape
Ann to Cape Elizabeth except within 2 to'3 miles or so of the land, where the water
is shoaler than one-fourth the assumed frictional depth of 50 meters. This is cor-
Toborated by our station data, but upwellings, such as are actually recorded (p. 588),
necessarily tend to follow these same west to north winds along the north shore of
Massachusetts Bay. - This same tendency for water to well up from below must
operate spasmodically throughout the winter all' along the coast of Maine, where

) '7 Theoteticaily, 21.5° to the right of the wind, if the depth of water be oim-fouxth the frictional depth,
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prevailing winds (and the strongest winds), between west and north, drive the
surface water offshore to the southward.

By this reasoning wind currents go far to explam the very mterestmg fact that
in April the freshening effect of the spring freshets is so- much more evident (in low-
ered salinity at the surface) along the coast sector west and south of the Kennebec
than it is off Penobscot Bay (fig. 101). Thedischarges from the former, from the Saco,
and from the Merrimac, driven southward by the prevailing northwesterly winds of
March and April, parallel the trend of the coast and so preserve the identity. of the
coastwise belt of low salinity. Off Penobscot Bay, however, the more or less active
upwelling that must follow this same southerly drift off this west-east coast line,
combined with tidal stirring, tends to prevent the development of so fresh a band
" next the land, but at the same time to carry the least saline water farther out from
the land. The distribution of salinity at the surface for March and April 1920
(figs. 91 and 101), is of this sort.

It is probable that the development of a tail of very Tow sa]mty from the St.
John River southward across the Bay of Fundy in April (p. 808) similarly reflects a
southerly set caused by the northwest winds, which often blow strong there during
the first month of spring, though their average dlrectlon veers through west, to
southwest during April.

The pool of low-surface salinity spreading out to the southwest from Nova
Scotla, which appears on the surface chart for March, 1920 (p. 703; fig. 91), like-
wise finds plausible explanation as a wind-driven drift out from the bays south. of
Yarmouth, where northerly winds prevail in February (p. 966)..

The effects of the winter winds are more puzzling in the eastern side of the basm
of the gulf, where prevailing west-north winds tend to produce a southeasterly or
southerly drift at the surface, but where the evidence of salinity and temperature
points to a movement in just the opposite direction—i. e., northerly toward the Bay
of Fundy in winter as well as in summer (p. 910).

It is evident here that although strong northerly winds may and no doubt do
temporarily drive the surface water southward, the general dominant drift is caused
not by the wind but by other forces (p. 976) strong enough to overcome the wind
effect in the long run. Consideration of the depth to which wind currents may be
set in motion corroborates this conclusion, because the frictional depth of the average
winter wind of about 4, on the Beaufort scale, is theoretically only about 67 meters.
Actually, the water of the eastern side of the gulf not being homogeneous, the depth
of the wind current will be something less than this—perhaps 50 meters with the
state of stability prevailing in winter. The thickness of the stratum which the wind
can set in motion at an apprecmble rate is still less. '

According to the long series of observations on wind and current that have been
carried out by the United States Coast and Geodetic Survey, the velocity of the wind
current is 1.5 to 2 per cent that of the wind—say, about 0.4 knot, with a wind of 4
(Beaufort scale, 20 nautical miles per hour). Smith’s table of theoretic velocities
(Smith, 1926, p. 46, Table 8), apphed to a current of this strength with assumed
frictional depth of 50 meters, gives a residual current of only 0.2 knot at a depth of
10 meters, about 0.15 knot at 20 meters, and 0.07 knot at 30 meters. Theoretically
(in a free ocean), in the example just stated the current at 10 meters should set 36°
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to the right of the surface current, the water at 20 to 30 meters 72° and 108° to
the right of it, respectively.

This calculation shows that even in winter wind currents are virtually negligible
in the Gulf of Maine at depths greater than, say, 20 meters, and so weak at 10 to
15 meters that they can oppose but little resistance to hydrostatic forces or to tidal
oscillations (as deflected by the earth’s rotation), which may tend to drive the water
in the opposite direction.

The general effect of the wind on the circulation of the gulf may be summarized
as follows: In summer the prevailing southerly-southwesterly winds tend to main-
tain the anticlockwise circulation of the surface water, so far as they are effective at
all in producing a constant circulation. It is prebable, also, that the easterly set
caused by the wind is chiefly responsible for the accumulation of the surface pool of
high temperature, though low salinity, in the offing of Massachusetts Bay, which is
characteristic of July and August. The outflow that takes place southward past
Cape Cod and over the eastern end of Georges Bank, however, is against the prevail-
ing wind. In winter the prevalent northwesterly winds assist the southerly drift in
the western side of the gulf and are the chief cause for the wider dispersal of water
of low salinity off its northern shore than off the western, but the general movement,
of water inward (northward) along the eastern branch of the basin is contrary to
the wind.

Winter as well as summer wind currents are confined to the upper 10 to 20
meters. Consequently the dominant circulation of the deeper strata does not receive
its motive power from this source.

HORIZONTAL TIDAL OSCILLATIONS AS DEFLECTED BY THE EARTH’S
ROTATION

Huntsman (1923, 1923a, and 1924) recently has suggested that the tidal oscilla-
tions deflected by the effect of the earth’s rotation are the chief motive force for the
great eddies, anticlockwise and clockwise, that occupy the basins and circle about
the islands and submarine banks in high latitudes. In his own words (Huntsman,
1924, p. 278), “the rotation of the earth’ acts ‘“as an imperfect valve in dwertmg the
ebb and flood toward opposite sides of the channels and basins,” thus causing a bal-
ance of inflow on the one side, of outflow on the other.

That the earth’s rotation must exert a deflective effect on the tidal currents is
beyond dispute. It is equally clear that if the oscillatory (back and forth) move-
ment of the tides of any partially inclosed basin be altered by any agency into a
progressive forward movement, the current, like any other, will be held against the
right-hand bank in the northern hemisphere by the deflective force of the earth’s
rotation, and thus circulate: anticlockwise, as Huntsman states. Furthermore, the
deflective effect of the earth’s rotation as it affects the tidal oscillation, if effective
at all in this respect, must be most definitely so in regions where tidal currents attain
considerable velocities at the strength of flood and ebb, as they do in the Gulf of
Maine.

Beyond stating this proposition and certain applications of it to definite regions,
Huntsman has not yet published any discussion of the dynamic principles involved,
nor am I able to give it the physical analysis necessary for its proof or d1sproof
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However, there are certain grounds for concluding that Huntsman’s theorem is prob-
ably effective in basins sufficiently inclosed, and that if so, the tides and earth rota-
tion combined must have an unceasing pumping effect, working season in and season
out on the following principle:

In the open sea, with no barrier to the free movement of the water, the rotation
of the earth will merely change the track of ebb and flood (if flowing back and forth
with equal velocity) from a right line to a closed ellipse; but in an inclosed basin,
open to the tides only at one side, the case becomes altered by the fact that when
the tide is flowing in the water is confined and prevented by the right-hand shore
from eddying to the right. Consequently, the band of water closest the land on that
side must either flow farther in, parallel to the coast, than it would if unconfined, or
it must rise higher against the bank. No doubt both results actually follow. When
the water next the land is so diverted from its normal path water farther out toward
the center of the basin is correspondingly prevented from eddying to the right.
Consequently, the effect of the shore line, in turning the flood tide to the left from
the track it would follow if free to flow in any direction, extends far out to sea from
the confining bank against which it presses. Under such circumstances the deflec-
tive effect of the earth’s rotation tends to transform what is fundamentslly an
inshore current into & drift flowing into the basin in question, paralleling the
shore line.

In the opposite side of the basin, which lies to the left of the flood tide, setting
inward, this deflective force tends to turn the inflowing current away from the shore;
consequently, it is reasonable to assume that the flood will not flow as far inward as
it would otherwise. When the tide begins to ebb out of the basin conditions nat-
urally are reversed, the ebb being driven against the coast, which is to the right of
it (but to the left for the flood), and so carried farther out, but turned away from
the side against which the flood was pressed as it flowed in.

The mobility of the water makes the picture exceedingly difficult to visualize or
to represent by any diagram, and very likely complicated by vertical movements
screwing forward, which I can not attempt to reconstruct; but as a net result it is
reasonable to expect the flood to flow in farther than the ebb makes out in that side
of the basin which is to the right of an inflowing current, and for the ebb to flow
out farther than the flood makes in, in the opposite side. With a differential of this
sort established an eddying movement would necessarily follow, forced to assume
anticlockwise form by the confining shore line, in place of the clockwise character
which the rotation of the earth would give it if not so opposed by the coast line or
by the contour of the bottom. Translated into terms of the Gulf of Maine this
would call for a dominance of flood over ebb (hence a northerly component) in the
eastern side and a dominance of ebb over flood (i. e., a southerly component) in the
western, such as has actually been demonstrated by drift bottles and by measure-
ments with current meters.

Tidal currents in the gulf of Maine, the reader will recall, run nearly as strong
right down to the bottom of the trough as they do at the surface. Consequently,
Georges Bank, confining the basin on the south, should act as a coast line toward
the deep tidal circulation, producing a west-east drift paralleling its northern slopes,
if the foregoing analysis be correct. Here, again, the theoretic expectation is actually
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reproduced by the drifts of bottles that have crossed the southern side of the gulf
from west toeast (p. 886), corroborating Huntsman’s (1923a, p. 18) conclusion that the
dominant circulation in basins of this sort is kept in motion by the deep currents,
not by the movements of the surface water. The clockwise drifts, which have been
found to circle (or partly circle) several of the submerged banks (Georges, for
instance (p. 974), and Nantucket Shoals), are also equally good evidence of dominance
of the general circulatory scheme by the current flowing over the bottom, which the
banks deflect just as islands would.

SUMMARY OF THE HORIZONTAL, NONTIDAL CIRCULATION OF THE
GULF OF MAINE

The nontidal circulation of the Gulf of Maine (fig. 207) is essentially estuarine
in type, as might have been expected from the contour of its bottom as well as from
the trend of its coastline and from the large volume of fresh water discharged from
the rivers tributary to it. The very considerable outflow from the gulf takes place
at and near the surface—southward and westward past Nantucket Island and Shoals,
in part, but in part as a clockwise movement circling around the eastern part of
Georges Bank.

The evidence marshaled in the preceding pages-—measurements with current
meters, drifts of bottles, temperatures, salinities, distribution of the plankton in the
superficial waters, and dynamics—can be harmonized with one type of dominant
circulation only—a general anticlockwise eddy around the basin of the gulf.
The demonstration of this, named by Huntsman (1924) and by me the “Maine” or
“Gulf of Maine” eddy, with all it implies in its biological bearing, is perhaps the
most interesting result of the joint explorations of the gulf.

The circulatory features most clearly established within the gulf are as follows:

The eddying drift is operative throughout the year but differs in velocity, and
generally in detail, from season to season. It is also complicated by subsidiary eddy-
ing movements in the Bay of Fundy, Massachusetts Bay, Vineyard Sound, around
Nantucket and Nantucket Shoals, and around and over Georges Bank, which are
clockwise around these shoals but anticlockwise in the bays and basins, as Huntsman
has shown to be the rule in northeastern American waters.

In the late summer and early autumn, when our information is the most exten-
sive (fig. 207), the surface stratum of the inner part of the gulf eddies anticlockwise
around an grea of high density, the precise location of which shifts, from summer to
summer, from the offing of the Bay of Fundy to a center in latitude about 43° to 43°
30’, 60 to 70 miles southerly from Mount Desert Island.

The eastern side of the circling movement follows so definite a track northeast-
ward and then northward, paralleling the coast of Nova Scotia, that at least 8 per.
cent of all the bottles yet put out in the gulf off Cape Ann and to the northward are
known to have followed this route, no doubt with others not reported for one reason
or another. The large number of bottles that have stranded on that coast shows a
strong tendency inshore. This Nova Scotian side of the Gulf of Maine eddy also
receives water in some volume from the dead zone off Cape Sable in summer, and
in some years a westerly drift past Cape Sable into the gulf of Maine persists from
spring through summer.
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" A definite indraft into the southern side of the Bay of Fundy along its Nova
Scotian shore is sufficiently demonstrated. However, this involves only the outer-
most edge of the Gulf of Maine eddy, the inner part of which continues northward
across the mouth of the bay, a route followed by some of the bottles. '

n 70* 69" [ 67" 68"

NOVA
SCOTIA
+ ek

Yarmouth

CAPE

SABL
)

Portland

FIa. 207.—Schematic representation of the dominant nontidal eirculation of the gulf, July to August

Within the Bay of Fundy the water eddies inward along the Nova Scotian side,
outward along the New Brunswick side and to the southward of Grand Manan
Island. However, there is some evidence that the latter forms the vortex of a
second eddy of the opposite sort (clockwise) carrying water inward to the Bay of



974 BULLETIN OF THE BUREAU OF FISHERIES

Fundy along the Grand Manan shore of the Grand Manan Channel, with still
another counter movement outward (westward) along the northern shore of the
channel. : :

Bottle drifts identify the coastal belt between the west end of the channel and
Petit Manan, some 35 miles to the westward, as to some extent a dead zone (p. 907)
intervening between the coast line and the inshore edge of the gulf of Maine eddy;
but the latter approaches close to the outer islands off Mount Desert,

In most summers the belt of surface water involved in the Gulf of Maine eddy
is much broader in the western side of the gulf than in the eastern, with the general
set more variable and its velocity smaller. As a rule a general tendency prevails
for the surface water to move out from the shore all along the coast from Penobscot
Bay to Cape Ann during July and August. Under these conditions a second dead
area develops off the mouth of Casco Bay, with the water generally setting in the
opposite direction (easterly or northeasterly) across it. A few miles farther out,
however, bottle drifts and dynamic contours unite to show a decidedly definite
continuation of the eddy southeastward and eastward across the basin, and so around
again to Nova Scotia, dominating this side of the gulf north of an imaginary line,
Cape Cod-Cape Sable.

This state is illustrated by the bottle drifts for 1922 and 1923 and by the dy-
namic gradients for the summer of 1914. In other summers (typified by 1913 and
1919) the westerly and southerly component of the Gulf of Maine eddy parallels the
general trend of the coast line more closely as far as Cape Ann, even involving
Massachusetts Bay.*

Somewhere in the offing of Cape Cod a division takes place between the outflow
out of the gulf to the south and an easterly drift along the northern side of Georges
Bank, the latter, as a whole, being the center of a clockwise system of circulation.
As far as longitude 68°, or thereabouts, this easterly drift parallels the neighboring
side of the Gulf of Maine eddy; but to the east of this there is a definite separation,
with the water next the bank drifting around the eastern edge of the latter and so
out of the gulf at considerable velocity, a fact made evident by bottle drifts as
well as by dynamic evidence. Some clockwise movement is also to be expected
around the shoal part of the bank; otherwise the latter is comparatively dead.

The bottle drifts, combined with current measurements, show the southerly
outflow from the western side of the gulf continuing around or across Nantucket
Shoals and so westward along the southern shores of New England and New York.

An easterly set has been found dominant in the entrance to Nantucket Sound,
between Nantucket and Monomoy, in the only summers of record, contributing to
the circling movement around Nantucket but not to the Gulf of Maine eddy. If
this condition prevails as constantly as now seems probable, the local circulation of
the water offers a reasonable explanation for the rather abrupt general division be-
tween the waters west and east of Cape Cod, biologic as well as hydrographic.

Bottle drifts suggest that this easterly outflow from Nantucket Sound is given
off from the southern side of an anticlockwise type of ‘circulation that involves the
sound as a whole; but the tidal currents run so strongly there that more informa-
tion is needed before this can be stated positively.

8 Vide the drifts of bottles from the Bay of Fundy to Cape Cod in 1918,
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In some summers, if not in all, the westerly drift just mentioned involves the
surface water across the whole breadth of the continental shelf in the offing of
Marthas Vineyard and Nantucket. This, however, can not be regarded as a direct
continuation of the outdraft from the gulf around the eastern end of Georges Bank.
On the contrary, the latter probably swings offshore to join in the easterly move-
ment of the so-called “inner edge of the Gulf Stream.”

The evidences of temperature, salinity, and of dynamic gradient unite to show
this “Gulf Stream” current departing from the edge of the continent as it crosses
the mouth of the gulf from west to east, so that while it may be encountered within
15 miles of the 200-meter contour line at longitude 69° to 70°, it is usually at least
40 to 50 miles out at longitude 66°. Farther east, however, it again approaches the
slope, at least in some summers.

Qur recent cruises have afforded no evidence of any movement across Georges
Bank from south to north, though the surface water not infrequently drifts northward
from the edge of the continent to the west of Nantucket Shoals during the late
summer.

The chief seasonal variations from the circulatory scheme just outlined result
during the autumn and winter from a shift in the heavy (‘‘low”) center of anticlock-
wise circulation to the Eastern Channel, from a speeding up of the coastwise drift
around the northern and western shores in spring, and from the brief overflow of
the Nova Scotian current into the eastern side of the gulf at that same season.

As 8 result we find the circulation centering chiefly around the Eastern Channel
in March with velocities greatest as it drifts inward along the eastern side and out-
ward along the western side of the latter. From March to April, however, the
center of circulation shifts northward across the basin; the movement slackens in
the southeastern part of the area, and the coastwise drift gathers strength. Shortly
thereafter, when the water of the Nova Scotian current floods into the gulf from
the east, the heavy center is shifted southwestward right across the gulf. At the
same time (in May) the northeast—southwest drift around the northern and western
coasts attains its highest velocity and its most definitely long-shore character, and
is most definitely continued southward past Cape Cod. It also involves Massa-
chusetts Bay, not only crossing the mouth of the latter, but also skirting its coast-
line from north to south, and so out again past Cape Cod. Under these circumstances
flotsam of any kind (buoyant fish eggs, for instance, or the larve hatched therefrom)
that may drift from the north into the northern side of Massachusetts Bay, or
that may be produced there, tends to drift out of its southern side.

This long-shore movement (involving Massachusetts Bay) may continue, little
altered, into the summer; but some time between May and July the heavy center
again shifts eastward, and in some years, at least, this center becomes divided into
the two lows recorded for the summer of 1914—the one in the offing of the Bay
of Fundy, the other in the region of the Eastern Channel. This completes the
yearly cycle.

On the bottom the water moves inward along the eastern side of the Eastern
Channel during the early spring, and at other times of year in pulses not yet under-
stood, usually outward along the western side. At depths of 150 meters, or deeper,
the general tendency within the basin is northward along the eastern (Nova Scotian)
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slope the year round, veering through west to southwest across the basin toward
the offing of Massachusetts Bay; and though variations in salinity and temperature
prove this drift intermittent, its stream track seems comparatively constant from
season to season during its periods of activity.

The correspondence between the dominant circulation of the gulf, as established
by direct evidence, and the dynamic gradient is close enough to show that the
former is essentially dynamic, set in motion by the regional inequalities in density,
but given its eddylike character by the confining effect of the bottom.contour of
Georges Bank to the south. '

Deflection of the horizontal tidal oscillations by the rotation of the earth simij-
larly tends to produce an anticlockwise movement around the basin of the gulf, and
with the effect of the wind consistent with this, the several motive forces are parallel,
in effect.

The westerly drift of slope water along the slope of the continent is also dynamic
in source, and available evidence suggests the same motive power for the * Gulf
Stream’’ drift abreast of the gulf.

TABLES OF TEMPERATURE, SALINITY, AND DENSITY

Temperature is in degrees Cent1grade, salinity in parts per m111e, and dens1ty is
at the temperature ¢n situ but without correction for compressmn The tables on
page 977, summarized from Ekman’s (1910) tables 2,4, and 5, give a close enough
approximation to the latter for general purposes in depths as small as those of the
Gulf of Maine. For computations involving the specific volume, Smith’s (1926, p.
19) simplification of Hesselberg and Sverdrup’s (1915) tables are to be preferred.

‘STANDARDS OF ACCURACY

The old type reversing thermometers used in 1912 and 1913 were accurate only
to within about +0.15° C., but with the instruments used subsequently for the
subsurface readings the probable error in temperature determination is less than
0.05° C. As the surface readings have often been taken under difficulties and by
various persons, accuracy is not claimed for them beyond about +0.3° C.

*  All the determinations of salinity, except some for the winter of 1925 (noted
below under the respective stations), have been by titration. So far as personal
and instrumental errors are concerned, the results are reliable considerably within
the requirements of the International Committee for the Exploration of the Sea—
probably to +0.03 per mille of salinity. -However, as Giral (1926) has recently
emphasized, regional or seasonal variations in the relative proportions of the various
solutes in sea water, such as are known to occur, introduce another source of error,
which makes it unsafe to claim accuracy closer than about 0.05 per mille even for
waters as nearly uniform in their saline content as the Gulf of Maine probably is.

The accuracy of the calculated densities depends, of course, on that of the deter-
minations of temperature and salinity on which they are based; and while errors in
these two may partially offset each other, they may, on the contrary, be cumulative.
Allowing as the probable range of error 0.05° and +0.3 per mille, the probable error
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for the densities will average less than +0.04 units ' when the salinity has been deter
mined by titration. In the case of hydrometer readlngs, the probable error of the
densities will be about +0.1 unit. ,

All depths, whether originally recorded in meters or fathoms, are given in meters
in these tables. Tables 1, 2, and 3 show the compression of sea Water as condensed
from Ekman’s (1910) tables 2,4,and 5.9

TasLr 1.—Correction of density for depth—water 0° and 28 in density (sp. gr. 1.028)

Increase Increase Increase Increase
Depth, meters in Depth, meters in Depth, meters in Depth, meters in
. density density ., -, | denmsity density
0.05 i} 80... 0.38 0,97 3.35
.10 |i 90. .43 1.20 3.83
.14 .48 1.42 4.30
.19 .87 1.93 4,78
24 .67 2.40 5.25
.29 .76 2.88 5.72
«33 || 180.... .87 :

TaBLB 2.—Additional corrections for compression at other lemperatures.

Add Subtract
Depth ; -
—1°]1° | 2° | 8] 42| 62| 6| 7° |8 | 9° |10°| 11°|12°18° | 14° | 15° | 16° [ 17° | 18°
0.01 10,02 | 0.02
021.021 .02
.07].08
iy TasLe 3.—Additional corrections for compression at other densities
Density
Depth Subtract Add
22 23 2 25 26 27 20 30
100 - el 001 (1IN N SO,
200 .01 .01 0.01 0.0t L
R .02 .02 .01 .01 0.01 0.01
O DO .02 .02 .02 .01 T A .01
T .03 .02 .02 .02 Y171 AN N, .01
600 e e .04 .03 .03 .02 .01 | o0l 0.0l | .01
700 s aamen i .04 .03 02 ol .0l .01 .01
800-.... .03 .04 .03 . 02 .01 .01 .02
900 et cmeecoamnmnmngme——————————— .08 .08 .04 03 .02 o1 .01 .02
1,000, . .08 .05 .04 .03 .02 .01 .01 .
4,100, e .07 .08 .05 .04 .02 .01 .01 .02
1, 200.... - . .08 05 .04 .03 o1y .01 03

9 Condensation of the tables entails employing an average relationship between meters and decibars. Consaquenﬂy, they
are accurate only to £2 in the last decimal place. This, however, falls within the accuracy of observation and will suffice for the
o onstruction of all ordinary projections of density in water so shoal.
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TavLe 4.—Temperatures, salinities, and densities, “ Grampus” stations, 1918

Station

10601
10002

10003

-~ 10008

10007

10009
10011

10012b

10014

10015

10016

10019-

10021

10022

?glt;' Position General locality . .| Depth 'remm- Salinity | Density
L4
v Y R ol. 17781 s2or| . 23.08
July 9 ;(2) gg %Tv }Oﬂ.‘ Gloucester ... { gg 8.00 33768 15583
o] 1883 L] 2268
s hon R o
July 10 {72 32 5, [Jofmng of Gloucest, e I I
, ‘ 18 TTazed|i26.00
- don.. 2N }734 mites ot Cape Ann ' w9 ‘%8‘3
o lfa2 32 N.. , o| -1.28] sLer| 23.28
July 12 {70 36 W }3% miles off Eastern Point, Gloucester. gg 6.17 | 3257 125,78
’4‘ wN . gj 1g.u 3196 23.45
|rez ; ' : o 1 XY I N e
Juy 18 |78 3 3. [}Of Boston Harbor.. 1 3252 | 12870
. Y
Al uml me =n
suly 15 |{8 & 5 lomgof Cape Ana e e e o ' igi —— P
’ 220 461| 3378 26.77
(IR L5 3 ) PO,
42 45 N,
July 16 ({82 25 5 INorth of Cape ABB-cececemememeii e { 8T |oennpenee| 80| IR
2 49 N ‘ o] 1972| a4 222
-do—{ BW. jomng of Merrtmee River { o H| k4| %5
' , o 0 1500] 3Lo2| . 2me4
. A TR s S
17 |43 0a N W R | N FOR B>y e
July 17 {70 20 W. }Near Isles of Shoals ; gg : 2 ‘1‘;
o 10| 461
X L 48|
July 28 {13 35 3 [}Southeast trom Isles of SH0AIS. .-rmv ermreemmemecemecennf{ 10| 188
7T - TR B 1+ 1
July 24 {70 BW }Ofﬁng of Kennebunkport : % g_ gg ____________________
¢ 1&3 3128 23.23
43 37 N. ; ' 1 -
Ty 25 g 65 . [[Mouth of Cosco Bay | 5| ke [l
5| 689 EE( 2578
9| sl ) nw
2 2N 9] 1
Tuly 26 {83 32 5 [}Near Segutn Istana 18| 17
37 744187 25713
| 3| 1z
v 99 {43 30 N. ‘ .
Tuly 20 e 32 . [}Offing of Casco Bay : : ~f | e
' n e 5.67
43738 N, ‘ -
Aug. 2 (88 88 3 los Monhegan Island... | su
- 10| 722
4326 N. N\, e 0| 1
Avg. 7 {70 28 ¥ [Jommng of Cape Elteabett { . 8274 | 25.58

1Apprbximpté only.

-1
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TaBLe 4.—Temperatures, salinities, and densities, *Grampus” stations; 1912—Continued

Station| Dater | Posttion General locality . - Depth | TeMPer&| galinity | Density
o ol um| mel =a
S PP U | RN BN 2 © 1 st e
10028 | Aug. 7 ({82 10 T [{Piatts Bank . ol Tm
: sa| 4se| 3330|  26.36
o| 1s33| 3823¢| 242
5 | 43 28 N. | ' ‘ A R % =
‘10025 | Aug. 8 ({88 30 5 Nofing of Penobsoot Bay A3 —
101 7.80 | @823 | 2601
43 40 N. : : e 0| 1.8
10028 |-..d0 e {{88 80 T eeen0 e { w8 7o
2| 1w
10027 | Aug. 14 ({43 2 X [lsouth of Mount Desert Island - o 72
13| 6.0
S04 1800
18| 10.30
' |43 BN, ; | i
10028 | Go.-—-({§} 35 W, ||Bastaide of basit.o...._.. i 01| T
48| 7.39
183 7.30
a0} 739
- | o8
10029 {--.40 a... {g % I‘SV }German Bank. ..na. : e % » gg;
¢| o6l
g| B3
10031 | Aug. 15 {33 33 T, [}West of Lurcher Soal.... ) — ] 1022
| .67
10032 | Aug. 16 {{23 58 N: lNear Mount Desert Rock-.-w-vmemes cncmrmcemmn =oeee { o). 2%

44
10033 |..-do {57

88
2
0055

}Oﬂ Machias, Me ——

<
-

}Gtand Manan Channel, off Campobello

2

“ 10034 | Aug. 17 {58 20

PPPLO ©

10085 | Aug. 19 {4 38§ Nost Cutler, Me..._..

JIFFS 2R 238~

PoPod

10037 | Aug. 21 {4 1N }ou Frenchmans Bay

10088 ..o —.._{{38 £ 3. }OMng of Penobacot Bay

10039 | Aug. 22 |{83 ST N-}__do

|
|
|
l
o | o 2% o i
- {
|
|
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TasLr 4.— Temperatures, salinities, and densities, * Grampus’’ stations, 1918—Continued

Station ll)g'f;' Position o General locality Depth T‘ﬁ‘,’:“’ Salinity | Density
6 7

- 10041 | Aug. 24 {73 9 H: ot Iales of Shoals (0] a0 B

o] 1sss| a230| 2380

37| 10,60 |oucommemanlemmnonaens

10043 | Aug. 20 ({82 11 ¥ Hogng of northern Cape Cod ‘ { %EE ; E%E 83.15 25.83

R 14| 87| T3 |86

o| 1444 a208| 2584

1004 | Aug. 31 [{22 29 - }Massachusem Bay, north of Cape Codeeoeocecoecamrana- { %Z ’ lisﬁ g e

o| 1w11] sne2| =

10045 |...do ... {73 33 3 [}Mouth of Massachusetts Bay { ' gé '?g e 2;. ;

20048 |...do...|{22 30 T }Massachusetts Bay oft Glouoester. --.----.-.- SO (2 eu| ny| =3

‘ ol e17| a2sr| 2521

100471 | Nov. 20 [{2 37 - 17 miles south (true) trom Gloucester harbor mouth.--.,v.{ |  sw| sy 2.2

, o| sm| azse| 2538

ot Do 4 {5 B, o ~i 8 im| mel me

) l N 0 6.95 32,74 28. 66

00| D, 3 8 23 { 4 & 8% 8

1 Stations pcoupied by steamgr Bluewing.
TaBLE 5.—Temperatures and salinities, Massachuseits Bay to Georges Bank, April; 1913

Date Latitude| Longh- | Depth, | Temper-| gayinity
- L] ’ ° ’ B
Apr.11 41 47| 67 18 0 : 83.22
1 aw| os{ @B &1} na
15 41 53| 66 45 0 33.33
15 2 3| 6 0 0
15 4 | 67 12 0|
15 2 14| 67 8 o
26...... ' el 42 200 70 85 0
- 28 4 08| 70 10 0
S 41 48| 60 21 0
27 4 34| 6 4 0
@ a 77| 6 0 9

TaBLE 6.—Observations by W. W. Welsh, April and May, 1913

B8 Date | Position General locality Depth | TSMPr | gainity | Density

- o ’ .

: 42 31 N. y Tonieast 0 3.90 33.01 26.23
1| Mer g {7 5 W [tox @ : { & 30| ®Y| =%
2 42 35 N. ) Ll { 0 3.95| 82.84 26,10

70 28 W, [f-ms mmmm e oo e s s SR tn RS e 119 3.78 33.17 26.37
‘ 72 %% |loft Merrimac River. o] 40| me| z:am
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TasLE 6.—Observations by W. W. Welsh, April and May, 1913—Continued

?i?!: Date | Position ) General locality " : Depth Temra—‘ Sallnity 'D'ens:lty
a ol am| s245| .. 258
5| Mar. 29 {% W }Near Boon Island iimeemanmmmaneans { al 5.72, %g =11
43 13 N.
7| Apr 4 B W doee of am| a7l 20
of 89| 3274 26,02
43 10 N, 26 a78| 3281 26,00
8| Apr. 5470 28 W, }----d,° { 51 g | 0 220
: . 0 8.83 29. 57 23, 48
Do lf3 uN. . :
9| apr. o {8 2% [foft Wood Istand.._...... { Il @) wm| a4
' ‘ 0 3.44| 20.74| 2130
43 23 N.
10| Apr. 10 S 1) 18 Los| 3L80 25.20
P A , { 38 L00| 28| o684
‘ 0 450 | 3L86 25.03
11| Apr. 18 {82 TN }Near Isles of SROAIS. o e oeeeeeoeeee o ammmme 18 £11] 32.43 25.76
0 % W. 37| 405| ©B2es| 25.94
0 as6| 2018 23.00
43 18 N,
12| Apr. 14 ({85 38 . |of Cape Porpotse { 18| 4| Sim| m
13 | Apr. 16 42 86 N. }Nearlsles of Shoals 28 ig; g(l)gg g:.ﬁ
pr B l70 a4 W. 3| 405| 3262 2583
wla 2 50 N. y o , o| ool s 237
pr. 18 [f32 30 3 |}ont Merrimee River lecimeninid saiaien : B o4m| N0 A8
15| apr. 20 82 3 N ot Hampton o ser| mufe _—
o| 48| s3L4] 2480
16 | Apr. 22 {{82 55 - INear Istes of Shoals — s €al smwm| 2
<\ W, : 46| 405|. 3280 2608
Nz 50 N o] a1l sees| g
17} Apr. 28 g Q0o eemmmmmemm e mmemmn e enen { ul|  4el 38| 2408
D ‘ {70 39 W‘f } X : X 27 405 82.56 | 25.86
1 ol eer| 3n76| 4o
43 12 N.
18 | Apr. 25 .|\ Near Boon Island 27  405] 3246| 278
Apr 2 {70 ww.} : { .85 4.06 |- 32.68 2604
ol s 0 N. ol 795 3008 240
Pr. 26 W7o 35 W, Near Isles of Shoals ﬁ tgg gg.;g %zg
of 7n| s 24.69
3 02 N
20 | Apr. 29 . do { 27| 405| 3233 25. 68
7 [we 35 W, } 8| 4o0| 3272 2600
42 57 N. ol  ab6| s0.66| 2408
21| May 17 asw-} de { 48| - 405]  32.48 25.80
42 57 N. .
2| May 2[{f2 & [t o 1m| e mw
0 11|  20.92 23.31
42 54 N.
23 | May 38 Oft Hampton { 20 6. 00 31,86 24.87
, o & w ) 8 405| 3240 2580
ol 005 54| 2287
a2 N
24 |{ May & . do s} B17| 3.95| 262
B awl { w| 41| 32| 28
42 5 N. o] 7| 26| @ 28
2 | My 6 {70 w.} ----- do A 8] | Rm| =
ol 82| me| 22
‘ol b6 N ol 733
2| May 8 ({82 23N a0 { 18] s :
- ' «“ Fetal 35,88
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TaBLE 6.—Observations by W. W. Welsh, April and May, 1913—Continued

1 8tations occupied by steamer Bluewing.

fial Date | Position General locality Depth | T8MPerS-| gaiinity | Density
o »
N PR 0 7.56| 30,44 23.79
7 | May 0 (7 % & Joft Hampton_.... , { I
2 56 N. 0 717 30.73 24.06
3| May 12 {7 3§ [}-onnndo ' { 2 I ™ T3 s
2 5 N. I . 0 7.28 | 30,88 24.16
B | Moy 13 (5 & W, -mnrto { R IBawmTwEw
, 2 5 N. : 0 a1 | 0.5 23.78
%0 { May 14 {78 33 3 [}ear Istes of Shoals { FATE S ] e
81 | Moy 16 ({22 28 N ot Hampton { 8517 2% %%
82 | May 17 {;g 22 vlg,'_ }North side, Massachussetts Bay, o2 Bakers Island...ooe..... { lg ?‘% g(l) gg g:‘gg
TABLE 7.—*“ Grampus'’ stations, 1913
Station| Date Position Genersl locality Depth T:ﬁ?:r' Salinity | Density
. 2 % 00N ho ol &3 8| w0
100501 | Jan. 16 ({28 22 00 5 [l7 mites sonth (true) tram Gloucester Harbor mouth. fo) 52| 2m) 2
: 0 472 3286 25,79
100511 | Jan. 30 {42 8 00N, }4 miles south (true) from Gloucester Harbor mouth_}{ 18 4,83
70 41 00 W. 35 F T I Y T
, 0 461 3220 25.52
42 43 00 N. ;
200521 |.__do ... {70 - }Ipswioh Bay { Is 48 ). i
T 0 28| a8 26,19
2 37 00N, ~ - 3
100531 | Feb. 13 {32 37 00 N: N4 mites south, 70° east, from Cape ADD <meceneemee { | 2m| ms| 22
O P ol 28| as| 22
100541 | Mar, 4 7 }6 mfiles south, 32 ° east, from Thatchers Island...... 46 3.05 32.96 26,27
70 30 00 W. 82 361| 3304 26,29
A , 0 4.05| 32.32 25,68
: 42 33 00 N 5 tgg """"""""""
100551 Apr. 3 75 .35 00 W. }----"“ ------ ..o e 26,24
’ il 3.05 | '83.12 26,32
42 33 00 N, 0 5.56 3111 24, 56
;00561 Apr, 14 {70 39 30 W. }2 miles gouth from Gloucester Harbor mouth........ { 6 11 32,70 26,05
| 3| ual uel a8
42 06 00 N. i ) . ’ -
10057 | July 8 {{2 08 00 T ot northern Cape COd.rmmememmmememece cemacececece 7| hw| g
’ ] 5111 4268 25.84
41 47 O N 5g lg.g gﬂg %?g
‘10058 |...do ... 60 10 00 W. }Omng of southern Cape COd.-----.T_._ -------------- 110 4.78 33.35 26, 40
165 517| 3336 26.38
0| 13.33) 33.08 24,93
10060 | July o ({41 08 00 N. logoripoest part of Georges Bank..o.oo.oocoon..._. { 2| 12.61] 307 24,09
o 42 o w. | 5| 1261 33.13| 2504
10060 |....do {40 50N s u theast of Nantucket Lightshi { 8] n 3%33 2% 30
PP P 4 miles northeast ‘antucke! Pecrcaccncneas . 3
: - Tj\ee 33 00 WL ©1 1007 ol 284
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TABLE - 7.~ Grampus '’ stations, 1918-Continued’

Station| Date Position i Genersl looality . - Depth ?Qm”' Salinity ;| Density -
- o uilm B
10061 | July 10.[{f0 98 90 N: [} ontinenteledges. 8° . Nantucket Shoals Lightshi { S| B Bl B
X 3 enta. . . Nantucket Shoals » , 4 3
TUT e 2 00 W. e roap RN e o smo| mes| e
. -l 20 00 N o| 19.44] 828 23.42
10062 |..-d0 oov. - 1}Offing of Marthas Vineyard 37 7.89 |  83.04 25.77
{10 » 0w } ‘ v { 73| 64| 834 26. 28
R P o} .1ms0|. 32.0 23.15
10085 | Avg.. 4 {loft Chatham, Cape Cod { 18 g4l 3247 25,51
N 89 42 00 W, I ) e 8| 68| 32.56| - 25.68
! o] 1mu| 8209 23.30
10086 | Auvg. & {5 9 00 N: ot northern Cape Cod, Same locality as No. 10067 Bl BB BBl Ba
. ern Ca) . 0. -y B g e
. . o} 1667 32.09 23,41
a2 81 0N BT
10087 | Aug. o {2 51 %0 T iMouth of Massachusetts Bay, off Gloucester-....... o™ oy ot -
’ U oaz| sy 327 2.
] " 2 1173.'% 33.21 22.01
4233 0O N, .
10088 |...do..._.[{42 38 00 X }Bestn in offing of Cape Amn..oooooooemeoeeeen g guTEE e
274 6.33 | 3427 26.96
e ol -89 szs2| 23.88
10089 | A 10 43 02 00 N. 1 18 12,05 [acaerommoe]wmmmecmean
0 ug.. {69 19 00 W. }52 mfles southeasterly from Cape Elizabeth........_. 3(13 g: g; 32:%55 25, 86
188 612| 3348 4%
o ; ig’, a1 32.56 28,01
’ 43 51 00 N’ CALAT Jeimmeome|emmmnnaas
10000 |...do ... ; |}Near Cashes Ledge 46 6.78 32.92 25.83
' (@ » W, } 0 63| 382 2811
183 6.61 | 33.84 26,57
. | il el zel a
10001 | Avg 11 [ B0 N }omng of Penobscot Bay.. i &'% :
10092 |...do ... {g g % % }Baslninomng of Mount Desert Rock..cooeeouacunen
10088 | Aug. 12 ({43 24 20 3 lEast side of basin off German Bank...o.......—---
3]
10094 |._.do . {g fg 88 lgv }Weszern slope of German BANK - -—o——c——cmceeeeeeee
43 20 00 N,
10095 __.do..__{66 % 0N }Gemmn Bank

s Apptoxiniately
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TaBLE 7.~ Grampus® slations, 1913—Continued

Staton| Date | Position |- Genersl locality Depth TIPSR galinity | Deusity

10006 | Aug. 12 [{3 88 00 N: Noff Lurcher 8h08kvmvnnnemmcmaronemscomecmecess 55

: }Northealtond.otbulnoﬂ Bay of Pundy....... 85 e 8277 |l

88
22

10007 | Aug. 1 {88 13

. 0 .
10098 |...do. g "}OﬂMaciilau;Me ....... . - - ;-8, ik 82,59 fovomecnnen

88  BR

88 88
22 22

44 4 miles west of Great Duck Island, off Mount 0 12.78 32.38 24,89
10099 |-.do. 68 } Desert. ’ { 9.33

43 52 00 N. |
10100 |_..do.....|{#2 &2 %0 X Lo Mount Desert ROCK. --emeeceermmeemmecreenenee

10101 | Aug. 14 {ég 44 % %IV'., }Omng of Ponobscot BaY..cceucaeaucrcamarumanancamue I3

10102 |-...do.....\{$8 38 %0 X L1z mites . 20° E. from Monhegan Island Light

. 3| Rylnel =
43 32 00 N. , .

10108 |....do.....\{83 32 %0 ¥ om Casco Bay....- . — — A el e
91 6.72 | 82.83 25.76
0 17.22 31.86 23.14

18 9.61
43 08 00 N. | . 37 . 3257 |ooomoae
10104 | Aue. 15 ({73 03 00 3 }Trough west of Jeftreys Ledge, off Boon Tsland....... Y E— i
: ‘ R : 146 D 3810 [amacooaes

155 433
0 17.78 | 82.09 23.18

v 18 9,83
10105 |... do.... % ;?, gg %Iv }Trough west of Jeffreys Ledge, oft Ipswich,...._..... gg :':: ETY 3
o ‘ 7 _ ) mnel gel| aaTE| 25,95
e o 0 16.11 32.16 23.59

i 42 20 00 N. [\Mouth of Massachusetts Bay, 6 miles off Gloucester

10106 | Aug. 20 {70 37 00 W } Harbor mouth. ! { %79 g‘% gg g gg'gg
’ 40 17 00 N 3(7) '#332 3.0 20
‘10112 | Aug. 22 {70 7w }omng of Marthas Vineyard, eomilgs-_-f---,..----f 1% %g\: '}74 T %& Z;

3 Ai)proximately
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“TABLE 8.—*“Grampus? stations, 1914

§

986

Station| ' Date | Position |- General locality Depth T“?u;.’?"’ Salinity | Density
o 1e8] an17| 226
AR o iRl
10218 | July 19 [{83 33 7. |}OR Northern Cape Ood ... o) 3% B
: 130 L4
ol 1.5 sLe0| 212
0l 1'% ;5 32,25 25. 24
10214 |-..do ... [{§) 39 - |} Basin, off Chatham, Cape Cod | «B| B a1
AT 150 | - 512 83.28 | ccocoannn
190 5853] B3| 4
0| 1eg| wmow| 28
10218 | July 20 {51 12 ¥ INorthwest part, Georges Bank B B T3
70 9.62| 32
: : ; 0| 1meo| szi0| 288
10216 |...do ... {f‘g g % }Bouthwest part, Georgés Bank. % %g'& 33,58 25.30
‘ - ‘ ' 70 10. 84 34,88 26.78
ol 173 32.74 2.
© 2 N 20| 10,88 {comminmmn|oeecem e
10217 | July 21 {68 BW }Southwest slope, Gteorges Bank. ..o eeoecnnmann. , 138 ’ 1?%8 . 83.60 26,01
\ 10| 10.63] 85.28 37,04
0 4| 3e42| 2037
| 17270| 304! 2016
40 08 N. sl thwest of G Bank wo| 1085 %% 2
. [} @0Ige8 BaANKaenccicanna hB | 0D 08 |iccnvawnman
10218 |...do ... {68 203 }Continental ope, southwes 2 20 o.85| .32 ]
\ 400 34,08 |oememsme
500 525 | 84e0 | 2B
_ ol 1890| 33.65 23.68
(10219 | o ....{&2 33 N: }8outhetn slape o Georges Bank g B e
: . Nadhide & 90| 1028|388 | 26085
. ol 19.08| ass2| 2304
, , ool oa0] 1mss) 3497 25.89
' 40 84N theast of G Bank w| & Ba| ¥R
g eorges BanK «oeeccnaa. e A
10220 | Juty 22 ({§ $5 - |fContinental slope, southeas T 30| 600| s494| 24l
400 5is6| 3487|2782
il 500 5.02| 3487 2.5
o| 1es0| s274| 3008
10221 |_.do....[{& 35 3. [}Southesst slope of Georges BaDk w.-.omrocececece e BBl BBl B4
: S : 180 10781 3525 27.03
10222 |..do .. {8 2N Ngoutheast dge of Goorges BaK ... memmeemememsenecens { o &% %8| %5
S ool sss| szse] s
10228 | yuly 23 {33 35 N [}southeast part of Georges Bank B wsm| 2e) M
: : 75 7.92| 33.08 '25.76
42 03 N, t of G Bank { ag %(1]:;(1; gg'g 223;
; ortheast eorges Ban . 3
1024 |...do-.. (g8 57 W. a par oE 55| 10.78| 32.61 24,07
of 12| 3218 2881
10225 |...do ;-__ {g : ﬁ I?wz'. }Southeast part of basin north of Georges Bank........... 150 9.33 : 35. 05 27: 12
B 200 g.40| 3508| 27,20
20| 7.9 3508 27.36
w26 | Juto 24 {2 BN odeo of Goorgss Bauk 8 wmlomaul me
10226 | July 24 {66 15 W. }qutheast ge of Goorges BanK......o.cooooom o) 40126017 E2. M. 4
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TaBLy 8.—'“Grampus’’ stations, 1914—~Continued

‘Tempera-

Statlop| Date | Position | - General Jocality . - . Depth | *Per| Salinity | Depaity
o| 11| 3824 24.06
. 4 th Ba A8
10227 | July 24 ({32 03 3 }Bastern Channel between Georges and Browns Banks..f 50| 3511 M18) 2%
) 170 7.15 34.99 27. 41
' 22 6.95| 3508 27.47
8 ux 48 t%| BB En
10228 | a0 (3D 5L }Browns Bank.... R Bl i mal zw
TEL ’ _— [ &l 4 pal xs
10229 | July 25 65 41 W. }Northetn Channel 0 & & B
T o gliRR Be)

» q Sable.. -2 -- mne C 80 s 1ov2s
1080 |.do. 8 2T }omngor Cape Sable 2 g o .56
43 37 N } a9 v 310 %.gg

10233 | July 27 84 &7 . |fProfile off Shelburne, Nova Scotia.. .| - La . 25,
3 soff LR} smw] wmm
ol 1500] 3roe 32,12
40 L3 aLm 25.23
082 | Juiy 28 ({8 22N ) do SO SRR 00 { - 2R sam|
. 149 BN s 26,54
0| 1895 3.2 22,85
40| 73] 38298 25.80
. 2 4N Lo| ~Tho| 3418|266
10288 |00 . {6 55 . |}--r- 300 | 7.62| 34706 27.81
400 530 3402 2.5
500 498| 3483 27.57
T el R AR R aR
10243 | Aug. 11 1\g5 ' 27 W }Pm"‘;"’ Cape Bable. ioee e e e B ksl anE o nw
' 43 22 N 38 13'3 g%'gé 32236

N 5 L k . N

.:.10244 Aux.:lz eel'zevw. }GermanBan R 9"00” 5% v‘25.39
o : B 0 14:42 Y ig 2420
10245 |...do ueen {43 49 N. }West of Lurcher Shoal 4 L4 na 2.8
8. 61 W. 120 854 3411 26. 51
. L 0l 1ude{ 3306 . 2061
4 18N hiss, Me - ‘“133‘ o] lgg'gg' %8

i . . (.} 3 3
10246 |..do.... {67 N }Baslnin offing of Machias, o0 % | 8 2.41
s . , 190 17} 3647| - 2685
“ 2L N. \n { S| w4 6| 2
. . M ------
- 1047 "'d°""{87 B'W. }Q:ﬂ Mpachias, Mo 4l 80] 8.8} a28¢ 25,47
of 15.33] 3265 24,52
E 2 8% ok o il ge) me
10268 | Aug..13 ({83 48 X host Mount Desert Roc A o) Tl ma )
~ 190 8541 3449 26.84
4 o| 17s| sLm 23.06
. 43 11°'N. : f basi 1& - gg? gﬁé Egﬁ

8 ] n. L 1l X . o
10249 |...d0 cn-- {67 0 W. }]ﬁstem parto - -8 773 3.0¢ B2
« o = : 220 583 3348 26,41
‘ 0| 1305| 325 24,48
10250 | Aug. 14 {g iglvsv }Qﬁing, of Penobscot Bay y 138 ?’ 32 3%242 gg. gz
. P ‘ ’ 1451 620 33,39 26,27
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TaBLE 8.—* Grampus’’ stations, 1814—~Continued

Btation| Date | Position General locality . Depth Te:tx‘xlp‘:ta? Salinity | Density
8 5% honme 4| 12l 33| 22
1051 | Aug. 14 {83 2 T lofng of Caseo Bey ' o w| o fh| B6| xa
| *- 3| a2l zal me
‘ 42 57 N. .80, 1
10262 | Aug. 15 ({82 3T N loft Isies of Shoals -veneecuernene | ol get) mm| mw
| | 3| 12 Bz sz
10253 | Aug. 22 {;% fg %IV }Omng of Gloucester ; .o }28 o %‘% ; gg' 453 gg_ ;‘;
ol =2000| 3.8 22.13
. Jot ers) mag| %
10254 |...do_._.|{#2 37 N: kpasin, offing of Cape Ann T ‘"'éi‘% """ %jgz
260 7.00| 3423 26.82
of 10.17| 3180 22.62
" 42 27 N tral part of basl 1 708 | Ba 2 o7
3 : t¢Central part of basin X - A .
10285 | Aug. %3 lies 3°W-} ' pa § 10| &1l 3383 26.35
175 &4 87| 2665
0 19.56| 3180 22.46
41 65 N. \gonthwest part of basin, offing of Oape-Cod 0| | Bl w
10256 [..-d0 oo ; u o! of Oape Cod..... —memeeft 10071 ) 3 -26;
0266 |...-do {W.%W } wes » ofting of Cape 150 538 | 33.51 28,48
. 180 5.68| 33.64 26. 54
‘ o : , y o| .20.00] 3205 22, 54
10257 | Aug. 24 ({4 % N: llomt Cnathem, Cspe Cod { S 201 2% 24
; 41 @ N. on profile running soathward from Marthas Vineyard { 13 }272;‘; S| R
. y n profiie run: southw! m al as neyard. - : : .
10258 | Aug. 2 {7° 51 W. } P & 30| 12.00] 8252 24,68
S \ - 0| “21e51 " 33.60 23.25
- a0 34N, - I . :
10269 |..do .. .1 25 1483|3353 2412
0269 |...do {70 8 W. } { 55 9.67 | 33.60 25.98
: 0 03 N. i . : o 40| . :
10200 | Aug. 26 ({30 BN b0 00| “ires| 52| 2888
: 40| 1L45| 354 27.02
| gl 22l uyl 2
39 64 N, 113.06- -
10261 |...do oo : V.._.do. 200 1199
0% 0----\i0 43 W. } L300| el | TEEIA |87 10
450 | . %26 85.16 27.53
3| pel zal gz
P 40 02 N. oA - 13.07: 183, 25
10262 |...do... {70 B [}---do. 100 “iua4| 35|  26s
‘ 18| 10.35| 3526 2.1
1 41 12 N. ~ C g el 1m.e9l 3212 2.11
10263 | Aug. 27 y70. 57 W. }----d°- "'7{ 7] o 1gz0|° 3245 2438
o 167
2 09 N. | b
10264 . Off northern Cape Cod.eaaman cammmecuammeice caccaecanna { 30 7.34 32.05 26.07
o264 | Aug. 28 {22 08 T } pe i - ‘ 80| 55| 3248 o
*
TaBLe. 9.—Grampus stations, 1915
. o oucester 3 3
10266 | May 4 & 2 W jomog 180 8.55| 3281 | 2611
10267 | May & {g % %{, }Basin, offing of Cape Ann 21;533 tﬁg g%g gg.

S5%88
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TABLE 9.—Grampus stations, 1916~—~Continued

Station| Date | Position General locality Depth T“g‘}r’gm' Salinity | Density
° .1 : 0 g.10| 327 25.83
10268 | May & {g i; %IV }Centerotsulf near Cashes Ledge. oo mcacamanacacmenn. }§ E_‘g §§:§ ﬁ%
. 4| 12 Bel =B
43 04 N. .
10260 | May 6 {2 % X: [}central part of basin 169 16| @w s
., 1
N 0| soi| me| s
43 14N, \; ¥ 3
10970 |...do ... ({88 4 T }East 8id6 Of DA _-eceemecaevmnme- 100 iw| i
' 43 26 N, Bank 0 3.00| 3180 25,42
toars | Moy 7 {55 3 W, [}Gorman Bon B EM) mE| B
0 3.00| 3205 25.47
N 43 82 N.
-10273 | May 10 {“ bau. }Noar Lurcher Shoal { 50 32| 2o 2588
o] 47| 322 25, 54
“ 05N ) 50 481 3287 25.80
10273 |...do ... ;|}Northeast part of basin, offing of Frenchmans Bay.....- 100 510] 3303 26,12
67 33 W. 150 498| 3328 26.34
225 6.28| 33.66 26,48
10274 |- 44 13 N }10 miles oft Petit Mansn Island P} ekl vy e
074 |---00 g7 81 W. 80 97| 3223 25.62
1075 | May 11 (44 B N. }5 miles east of Great Duck Island.. 0 440] 38 25,00
8 4N 0 s.00| 3180 25,17
10276 | May 12 o }Omng of Penobscot Bay, close to Matinicus Rock.__.... 40 4.22 32.34 25,
68 50 W. ~ 80 42| 8248 25.75
8 52N s 0 7.80 | = 20.58 23.08
10277 | May 13 69 46 W. }Oﬂing of Casco Bay & 1}% g% ﬁg %i ;g
43 00 N. 5 m Be Py %
3 - X 3
10278 | May 14 [{8 99 N lrrough batwween Isles of Shoals and Jeffreys Ledge .- 10 igl B 0.0
42 17 N. 0 10. 00 31.89 24, 55
10279 | May 26 : }Mouth of Massachusetts Bay, oft northern Cape Cod ... 40 5.20 32.68 25.84
70 07 W. | - 82| 32es 25,98
10280 | May 31 [{83 43 N: [lo mites oft Pemaquid Point { A G901 3.5 u
: “ BN 0 440| sn8 25.2¢
10281 | June ¢ . }Grand Manan Channel ... " £63] 318 25.21
: 66 55 W. o 80 45| 3Lss 25.24
44 25 N. [\Bay of Fundy Deep bet Grand M d Brl o ol &R ey
25 N. ay of Fundy Deep betweon Gran anan and Brier 3
10282 | June 10 ({35 35 3 YT, 0| sM| 528 26,98
; 0 540 sL98 25.26
10283 |...do ... :; ;g %Iv }Northeast part of basin in offing of Machias, Me......... 1% %02;’) 3770 2587
, : 180 3.54| 33606 26.78
44 09 N o 0 540 32.07 25.34
10284 | June 11 : }12 miles off Petit Manan Island 40 5,11 32,21 25. 48
67 B4 W. 8 514| 3245 25.67
10285 | June 14 {28 09 M. }smueseasmG:eatDuckIsland,oﬂMountDesm Island. 0 800 3L78 24,76
' o BN ' ' ' o 7| s216| 2514
10286 |...do__._ {8 53 N: o Mount Desert Islana 40 544 | 32,30 25,51
: . 80 518 3241 26,62

1 Approximate.



PHYSICAL OCEANOGRAPHY OF THE GULF OF MAINE ‘9R9

TaBLE 9.—"“Grampus’’ stalions, 1916—Continued

Station | Date | Position | General locality. Depth | TOMPeIA ganinity | Density
g ‘ | izl ny pe
: B se to Matinicus Rock. ... 35 32, 1 25.31
10287 | June 14 o BW }Omnx of Penobscot ay close t \ % 466 - 3238 25. 64
0 9.70| 32.41 25.00
43 28 N, 100 %% g %5
. { eracteniea|d 100 . . 06 .
10288 ane, 19 57 30 W. }Eastem side-of basin % 350 2% =
220 821 33905 26.71
3 | Bl B
10089 |---do..|(88 N b do__..._... e w0l s70| 3324| 262
: - 150 587 3348 2639
0 N P {2l ss gy mm
. N : 2 Y . 2.
10200 |---do--— e 5 . }G"m_ o : ‘ &| &85 3213| 258
43 29 N ; Sootia I 3 %23 g%gg ﬁ'%
> Jid Nova Scot ! 5 . .
toze1 | Jume 23 o5 00 . }Protie off Shelburne, | 75| oos| alez| 2588
.0 860 - 3L3% 24,32
43 19 N. ?‘5) 3' ;8 géﬁ 2558
do ... o | S, S : . 12 |
10292 |---do - {88 0T }---mdo 100 202] 3268 3513
150 g ) I K
42 5 N 43 0%l ol %13
: N |V - . X 1.91
10293 |.-- do-——- {23 28 w. S 85 Leo| 32s0| 2608
9 9.70| 3106 23.95
42° 36 N. ; S 35 355 g
. do ; 3 ) )
10204 |---do .42 B 1} 120  7.50| 8434| 268
170 828 | 3467 26.99
0 1.10{ 82.80| - 24.7%
N 90 BN | s o Za
4 . e 4, L
tozes | June 24 ({38 BT |} .do 30| 730 3404|  27.36
» 500 oot 3404 27. 60
oz |3l ogl as gz
U 1 Y . |}B: s Bank 3 . 29 25.
10296 |- do.. {25 23 W-,} rown 80| T38| 334| 2620
0| 10.00| 3256 25.06
4217 N, 1 B d G Bank: 1& %fg 32-?}; ﬁgﬁ
June 25 . channel between Browns and Georges Banks. .. 3 3
- toag7 | June 25 |{ER ST LG |} iastern 15 |  7.72| 3487 27.08
: 225 120 34e2| .36
0 1250 3256 24,62
‘ 43 26 N, [\g, in, north of G Bank 0| e 2B nI
——— ——— . north o e0rges ——————— 3 5
10208 |---do {67 g }Southeast part of basin, no rges Ban ol bl no e, 14
: 25| - 6.61| ased 2714
, , o , o] . 1%. 60| 3250| 2438
10299 | June 26 {gz i %IV }Western side of basin in offing of Oape Ann oo ..__|{ 16‘3 o 413 8.0 %
, 210 5.67| 3382 26,68
10300 | July 7 Close to Race Point, Cape C0d - --wmmvmrmerv emecmcee { o] &% %o =g
. {14 miles south 24° west of Libby Island at mouth of |f 0 890 | ‘3L 24, 48
10301 | July 15 |[44 31 N e ey { o &0 4% nes
. o| 160l 3ns3 24,24
. 44 08 N. [\1 mile south of Great Duck Island, off Mount Desert, 20| . rel % 2593
© om0z | Tuy 10108 BT MRS ‘ B Ta| BN nH
43 48 N, of Monhegan Island. ...... ' | Bl %% %¥
. ; . B e I _ 1a]
10303 | Aug. 4 6 23 W. }3 miles west of Monhegan )l 3 ao 32- u 20

8951—28-—=63



1990

'BULLETIN OF: THE BUREAU  OF FISHERIES

TasLe 9.—“Grampus’’. stations, 1916—Continued

- 1 Approximate only.

Station| Date | Pesition Genersl locality - . Depth Teax::ra— Salinity | Density
: ° ’ 0 11. 40 32.63 24. 89
10304 | aug.6-7 {88 %2 T N\mastern side of basin i it | SR BB %k
. 150 478 3B.73 26,71
200 6.80| 3416 27.15
. 0| 108| aLed 24.45
, : 44 08 N. |1 mile south of Great Duck Island, off Mount Desert { »
10305 | Aug. 18 , ) 28 9.37] 3208 2477
s {65\ 15 W. |I' Hand: 0] 878| 3284] 2500
, . o 1810| 3124 22.89
10308 | Aug. 81 {70 a N }Mouht of Massachusetts Bay, off Gloucester............ 9 ru) 2% 2.5
D : 140 5.78 | 32.57 25,68
o] 1meo| 38247 23,39
‘ 40N : wl! kol 2% 0.9
2 . v . .
10007 |__.do ... {53 30 . |}Basin, offing of Cape Ann. 10| sl0f 3338| 2632
200 570 |  33.75 26,62
235 6.36| . 3423 26,92
. 3| izl 28l 33
42 52 N. ) . 5. 25
10808 | Bept. 1 (g8 G5 . |}Near Cashes Ledge----.worocecracecrmoemencemannannes | 63| 3| sme
~ g A 16| 563| 3360 2658
10809 |.....do... {63 38 B Ncentral part of basin et 200  m72| 30| 2011
‘ ‘ . | 150 577| 33.60 26,50
210 598 3360 26,47
‘ , - of 13.30| 324 24,42
10010 | Sept. 2 [{§3' 48 ¥ [}Bastern side of basia ... ool Lol 288y ﬁ;ﬁ
- 190 7.10 | 348 %
: 0 9.40| 3223 24,95
10811 |...do....{83 22 ¥ |lGerman Bank. { 30| 1028 3247 2495
. < 6| 1010| 3288 25. 05
: : co ol 1330 3140] 2384
10812 |...do...{8 12 T Ilo miles oft Cape Sable { 261 94| 31738 2461
: . ‘ 50 7.38 | 32,00 25,02
_ P o 4 0f 1500 3070 22,68
10813 | Sept. 6 {43 28 N i1 miles off Cape Roseway, Nova S00ti8. envnrcecenomen-- B a3 nm| A4
, 70 22| 3243 25,92
& . 0|  1500| 3L2 23.08
‘ : 2| T89| BLs 24.82
10314 {..:do ..o ﬁ gg %‘IV }21 miles off Cape Roseway, Nova 8c0tif. cuueaemeeeoo.. ?g ij gg §§~ (3)‘} §g; Zg
100 5.00| 3312 26, 26
150 505 | 33.40 26,42
‘ o| " 12207 3288 24,93
10815 | Bept. 7 ({83 42§ |lNear Lurcher Shoal - ... { so| 1La0| 38819 2535
) . , 90| 10,00 3342 25.74
44 32 N. (\2 miles south of Libby Island at the mouth of Machias 0 10.28 | 3230 24. 82
10816 | sept:11 {57 52 3 112 RO el e B BB %E
102317 | Bept. 15 {gg gg I,SV }3 miles south of Swans Island, Maine-.-----------‘- ------ { 23 }(1): gg gg: gg ﬁ:g
‘ ' 0| 13.60] 3230 24,20
10818 | Sept. 16 {g‘; By }4 mmiles southeast of Monhegan ISIand . .«oqnnommeu cnreee { 3| 11010 32,27 24,83
‘ 7W. | 7] ‘ge1] 3256 25,28
, ‘ 0 1850 fimeemloomaaes
10819 | Sept. 20 {33 2B N 13 miles off Wood Istand, MAIN0--.mvusleminon -snnce e e { 25| 1050|3183 2141
o » ; U 50|  'ss0l 3212 24,96
0| 10.50| 3L91 24.48
43 28 N. [\Massachusetts Bay, 11 miles off Gloucester Harbor {
Sept. 29 g 85 (. 110,70 | . 31.08 24, 50
10820 | Bep {701 3 W. | mouth. ' ' 170l voal "azde| 2531
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TaBLE 9.—“Grampus’’ stations; 1915 Continued

Station| Date | Positlon General locality "¢ Depth T"g‘,‘;gm‘ Salinity { Density
(-] ’
0] 1.40| 3.7 2.19
, 1 int, :
10321 Sept.’ 29 ;g 2}3 vlg }Moutb of Massachusetts Bay, 8 wmiles o Race Poin {E ﬁ _____ P s 31.8§ ;4:24 19
42 ) ol 1340]| su3s ,
10322 | oet. 1 f{82 AN }cmse to Race Point, Cape Cod { 4] o8| 4B znH
' 17N o ‘ S ol 14| mor| 24
10323 |._.do ... {78 o7 3" [}Mouth of Massachusetts Bay, oft Cape Cod............. Q) il @l e
' ol o 1030] 322 24,75
MTETAS Btan| BEl
10324 -..uo S {70 18 W. }Mouth of Massachusetts Bay, o oucester ... 8. e 5250 B
’ . 150 6 32.66) . 25.62
43 00 N, . . .35
10325 | Oct. . 4 {70 12 W }’l‘rough between Isles of 8hoals and Jeffreys Ledge ...... }gg g‘ g g g% g:’ ;g
ol 4| i 28 um
43 24 N. 61 | . 70
10326 |...do.__Ngg 53 W }17 miles off Cape Elizabeth %042 . sl g;£ i
10827 | oet. ® {44 .32 N. }2 miles south of Libbey Island, at the mouth of Machias ol 9% gg » .32
ct. 67 20 W.|[ Bay, ‘ i Y | e T B - et
10828 do {44_ 06 N. }3 miles south of Great Duck Island, off Mount Desert || 38 9.40 gg 0 ?5 ff
U TS 14 WL - Island. : 1807100107 3279 %34
5w N ‘ Bay, o t\Mti' Rock 0| 109 33 % o
10329 |...do._._ {68 51 W, }an; of Penobscot Bay, close to Matinicus Rock..__._. % 0% gzgg 2&%
10330 | Oct. 18 {32 34 N }2 miles eastward of Eastern Point, Gloucester ... ..._.__. of 1.40| 80 24.25
10331 | 0ct. 22 {75 32 N [on profile off west end of Marthas Vineyard ........_... { s| il 2l B
i ; ) 0] 13.90 32.32 24,10
40 51 N. file off nd of Marthas Vineyard 25 32.45
10332 ;... do._... {70‘ 55 W. }On profile off west e Y » TR0 528 - i;..'-lﬁ
o 40 '26 N,
10333 | Oect. 22 {70 B W. }’0!1 profile off west end of Marthas Vineyard............| { . gg i g%,g,s _____ -
10984 |-..do.. {30 B L - a0 , o 155| 338 2500
10335 | Oct. 25 [{30 28 T [\Vineyard Sound__.._ S ol 13.00]. 2200 2616
a4 2N . . Gone Cod © 04 01050 - 32.00 24. 56
10836 | Oct. 26 {33 52 W [}About3 miles off Chatham, Cape Codeeemev-mrvmeemm . Bl 82031 s
4 {42 05 N. }Mouth of Massachusetts Bay, 3 miles off Race Point, 38 a8 24.36
10337 |...do.——-1{70 18 W. |f” Cape Cod. ped Eea TR
Oct. 27 {42 19 N. }Mouth of Massachusetts Bay, midway between Cape { 0 31.82 24,32
10338 | Qct. 70 30 W. |/ Codand Gloucester. 10 3220 2489
4 42 31 N. }Mouth ofMassachusetts Bay, 5miles oft GloucesterHar- 32 3L o1 24.43
10839 |....do ... {70 36 W. |/ bor mouth £ 322 - Ty

lApproujmate only.
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“TaBLe 10.—“Grampus’’ stations, 1918

Station| ' Date - | Position General locality Depth | T8WPO™| gaiinity | Density
o ’
: y ' . 0| 1.8 3L18 23.66
42 32 N. [{Mouth of Massachusetts Bay,3miles off mouth of } i
10340 | July 19 {73° 38 W. |/ Gloucester Harbor. gg g: g 358(7) %‘%
, . o| 138 30.48 22,23
" d 42 18 N. }Mouth of Massachusetts Bay, midway between 25 5.08 32.08 25.33
10341 [...do.---h70 27 W. | Gloucester and Cape Cod. % %gg 32.20 25.59
: 0 17.22 30.81 22.13
42 07 N. \Mouth of Massachusetts Bay, 4 miles off Race Point, 773 1
110842 |...do —.—li7p 17 W. |/ Cape Cod. ol @l onB n®
o ol 18| 3075 22,55
10844 | July 22 3% ‘5’; %Iv }Oﬂins of porthern Cape Cod aunureameccmieeccemaeannnn % }3; g%ég 222'3};
) . 80 419| 3238 25.71
. » | g el um| ¥
41- 52 N. | ) . 81
10845 |...do -.-{g0 45 W. }Omns of Chatham, Cape Cod...omvmemuvommeoconooaaes 100 s8) .00 2.9
d 41 27 N. Noing of south gle of Cape Cod { n| nl BEl wu
: 46 |...40 miee 4 ng of southern angle of Ca 7174 . X .
108 69 22 W. ¢ ¢ pe ‘ 60 447 32.38 25.68
' 0
10847 | Juty 28 ({4 38 3 Northwest side of Georges Bank { »
N R TN R ' S %
10348 |.. A0 —o-itgg 91 W, }West side Georges Bank...... . 2{5)
| | 4
10349 JulAy" 24 ég (l)g %IV }Southwest slope of Georges Bank 1%
e U 180
_ 33 ig: gg 32,47 23.93
40 06 N. N ) e R
10351 |...do - SO [ S ‘ 80 4.82 33,42 |
1 {os 57T W. } igg gg g:?g 26. 95
13|, 347 27.20
0 16.95 32.47 23.61
; 50 4,85 33.08 28,19
3 d {4" 2 % Icontimental si thwest of Georges Baik .. 20 Tel sk a
10352 {...doO ... r ontinen slope southw O Q0rges BADK wacuacmnaad] | R 3
| = i} | gn| oum) zw
. . , 27. 57
‘ 500 410 34.96 27.76
10353 | July 25 ég (l)g %IV }Proﬂle running southeasterly from Marthas Vineyard. .. ] 15,00 [cmncccamcaammnace-n.
: 0 13.61 32.27 24.18
40 26 N.
10364 |...do ... do 30 8.71 32.63 25.33
0 4 {59 24 W. } , { 70 6.07) 3288 25.88
o lisn 43N 0 1195 3L.73 24,08
10355 |..-do ... {59 53 W. }----dO- { 30| 1097] 3214 24.57
40 57 N. 0 16. 11 31.78 23,29
10356 | July 26 {70 18 W. } s L { 30 12.14 32.14 24,36
: 4111 N. L o| sl 2219
. 10367 |---d0 ... {70 “Ww. } Q0moeomimmenmam o ane e { 25 4,28 31.58 23, 52
: ‘ ‘ o - : 0 16.95 31.27 22,70
42 10 N,
Aug. 29 Off northern Cape Cod { 20 7.80 31.89 24,97
10398 8 {70 09 W. } 43 4.91 32.05 25. 57
AT T
24,69
42 30 N.
Oct. 31 + |\Mouth of Massachusetts Bay, oft Gloucester......-..... 60 6.43 32 41 26, 47
10309 {70 21 W. } ’ lgg &333 gg gg 25.71
25.76

1 These two water samples probably were transposed,
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TABLE 10~ Grampus’ stations, 191 6—Continued
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Statlon | Date | Position General locality ° Depth | T°TPere| galinity.
o s : 0 9.72| 8208 24.71
10400 | Noy. 1 [{#2 %8 - hrough between Isles of Shoals and Jet % tu| na| ha
V. r rough between Isles of Shoals and Jeffreys Ledge_.._._. E . 1
b V. 70 16 W. ugh between Isles of Shoals and Jeffreys Ledge ot < 24 g% gz gg zg
130 <4 )
. 0| 10,56] 3L98 24,84
10401 |- _do & 2N }B‘ 10 {n offing of C ol N BRI Oa%
P ——— ; asin jn offing of Cape Ann.... e v i ccoreccmm e
: 69468 W. }no ng of Cape Ann, 160 2539 ] gg_gg gg:gg
S 200 199 | 33
: 0 8.33| 32.36 25.18
10402 | Nov. 2 [{28 37 3 10 miles oft Monhegan Islan p s B % 9
V. ¢ |39 miles of onl f Us SN 5
S R I I 1O 3
135 . .
10403 | Nov. 8 ({42 W }Mouth of Massachusetts Bay, off Cape Cod.-.o-..--. { | o8| RN u&
N ol 1w.z:| 820 24.60
10404 ..o ... {65 33 37 \offing of southern Cape Cod 00| 488| saes| 08
: N 175 478] 815 26.26
: ov. 10 |41 17 N. \On profile running southwesterly from offing of Buz- |/ 0| '1.9s|  32.05| 2431
10405 | Nov. 10 {71 P } o) x:ag Bea;mn ng southwesterly from offing of Buz { N e 3.0 Fhgt
, i 40 37 N. b G e e o adeer e aner) szas | 2482
10406 | Nov. 11 * N 4o : 30| .1uss| 8zss| 2450
{71 o w. } { 60 9.08 | 3254 25,07
0w b 8l -uml py| zm
10407 |._.do ... {71 8 W, }.;..do. % i 1:7;‘% ) %ég 24, 96
1048 |...do {8 75 nndo so| ‘140 | 71| 2521
e 2| Ab| BE| =B
. TasLe 11.—*“Halcyon’’ stations, 1920
Station| Date | Position General locality Depth T"‘t‘l‘}r’g"“ Salinity | Density
o S 0 3.89| 3n82 25.29
10488 | Dec. 20 {73 g eIV }Mamhusem Bay, oft Boston Harbor.. ... % g_;g 81.92 28.32
: . S 60 5.86.|" 2554
R S0 s
y : 42 36 N. : \ ' . 40 | 6.94 [
10489 |--do ....[{32 30 T [lMouth of Massachusetts Bay, oft Gloucester | & [ EE|TRE
' ) K Ceu| save| e
42..38 N.
10400 |49 ... {eo; 2% W. }Basin in offing of Cape B ket &5 210
) a2, 26.76
' : 3207 25,88
10491 | Dee. 30 ({22 90 3 [0t northern Cape Cod-wmevememcreeee e ol e { 321 |
. ) 133,01 (222070000
. oo S L 30.02| . 25.88
10402 |...do ... {72 3 N LOM Morrimeo RIVEr-..meemm oo lemceecemcmceen eeeee { aLer| 2

i Probably transpos,ed.
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Tass 11— Halcyon" stations, 1920—Continued

Station| Date | Position General locality Depth |TEEPE8 galinity | Density
‘ ture
: o 0 582 | 3260 25.71
10493 | Dec. 30 {;g {8 %IV }Trough between Isles of Shoals and Jeffreys Ledge- ... { lg §'% . “"gggg """ gi"z'g
S : : ' B : 160 9| 8 .
X 0 5.56 31.41 24,79
. /43 AN,
10494 |_.-do....}{83 . Oft Wood Island, Me. oo omnmooeeemceeomne- 40 6.23| 32.65 25,69
: e {70 0 W, } : { 75 7.31 32,79 25.66
‘10495 | D 43 139 N. gt geguin i { | - B Bn o
10495 | Deo, 31 |{43 39 N. Island y
69 36 W. } seg 75 e11| 32m 25.80
TasLE 12—“Halcyon’’ stations, 1921
Station| Date | Position General locality Depth | TeBPera galinity | Density
10496 | Jan. 1 gg 21 %IV }Omng of Penobscot Bay ﬁ %Zg gg_ ?’f %gg
. 0 472] 8230 25.59
G 44 05 N. {\5 miles off Great Duck Island, off Mount Desert Island
10407 |...do ... ' N 5.53| 32.54| 2568
e o {58 ' 11w, } Me. . . { 90 5.72 32, 61 28. 72
, g . 0 XY [
SITTEE nmomon
toues | Jan. 4 {7 3 . Jost Machizs, Mo ; oo { 0| sl
‘ 0 5. 56
. X 44 ' 21 N, 40 5.98
10499 |_..do ... {66 37 w. }Eundy Deep, between Grand Manan and Brier Island.. i% g: gi; ’
Co 200 | 6.96 |
: 0 5.8 | 3251 25.63
10600 |....do ... {53 55 3 ot Lurober Shoal........ { 0| &17| 32581| 2560
. 110 672 | 33.08 25.96
. 3 6N S T s {0 380 | 3n21 24.81
1001 |-..do ....{s5 15 N: Mot Yarmouth sea buoy, Nova S¢0tfa.-cormmemvmveoncns ! 20| 38| 31| 248
. w0 3.86| 3120 2487
o 0 556 3221 25.42
ose2 | Jan. 5 {57 o' N } Bostern part of bast k ol thl o Rh| na
1 an. 3 a8 Vg A 3 0311 § 1 N
S B ia =g By
. 6
i ; o] &se| ‘sam 25,68
0 o 4N £ 579 32.70 25.79
10008 | Jan. o {52 32 N: [}Bestn in offing of Cape Ann. 00| 6&53| 3283| 2586
: , & X . 83
g 0 3.98
10504 | Feb. 9 ;g ‘gg %IV }1% miles off Eastern Point, Gl ter { % g.gg ...................
e m N o ol 222 s218| 2572
10505 | Mar. 4 {,0 22 N: [} North side, Massachusetts Bay, off Bakers Ialand. ... 20 CX R IR
;108 : LR 2 2.55 | 32,39 25,86
4363 N. : 0 Le67| 3L5¢ 25.24
10506 |...do ... {70 oW, }Of! Merrimac RIVer. oo e { 25 1,81 32. 08 25. 66
5 2N "’ ol 22| 2235| 2.8
10607 |.-.do .._.|{#3 2 3 lost Cape Porpoise, Me.... s0| 01| 3247| 2588
: . e N 100 8.12| 8247 2587
‘ 0 167 32.32 25.86
10508 |-_do ... {339 AR }oa $6g0i IS1ANA —- - cememe e e aemnemennme e { 30 242! 82,30 25.80
. 60 2.521 38241 25.88
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Tasse 12—*Haleyon' statéons, 1921-—Continued

Station| Dste | Position * General locality Depth |T®1Dea" galinity | Denstty
o 7 0 8. iﬂ) 32. 88 25.79
10609 | Mar. 5 {43 99 N [\Trough between Isles of Shoals and Jefireys Ledge-.---) 100 | 4391 ' Gxs8| a0.07
) 176 4.38| 32.99 26.17
9 3.60 32.490 25.85
40| 30| -3247{ 2584
. 42 42 N 100 4,10 32. 25,93
10610 |...do.... {82 52 % NBasin in offing of Cape Ann e B0 280} BLI2| 2815
225 B.50 |acmecemen|omeceacnnn
250 | 463 309 |  26.98
8| 18| zul =z
42 31 N. 8
: 10511 {._.do.... {70 18 W. }Mouth of Massachusetts Bay, off Gloucester............ 128 33 %;8 %g%

TasLE 13— Halcyon” stalions in M. assachusettg Bay, Avugust, »1922

Station| Date Position General locality | Deptp (TemDere" gainity | Density
' 4; 0; 0’(;N 0o 1780 3120 22,52
10631 | Aug. 22 {76 17 00 W. }2% miles off Race Pofnt, Cape Codo.nnen--. em e ) ‘1;2 l%% g;g g;g
3l a3l v3l 2%

42 22 00 N. Stellwagen Bank, midway between Cape Cod and . -
10632 {-.-do ..._l{75 26 00 W. } Gloucester. ) “ 72; B z}g a% g:'gg
o mpl opul zs

42 32 00 N, \Mouth of Massachusetts Bay, 4 miles off Eastern . d
10633 |...do..._y70 35 00 W.|f Point, Gloucester ' Bl RN umw ue
'10636 | Aug. 24 % 22 % quv }Near Halfway Rock, ot Marblehead. .ooooooeoone 1(1) }?:gg g{:g 342'8%
27 7.00| 3199 25,07
. 42 26 SO N. | 0| 1580 )i
10637 [...do__..K70 53 30 W. }Near Egg Rock, off Nahant ..o ovaecinmcccomnacnaaesn { 18 0,80 |CITTIIII T
42 23 00 N. o} 17.50 . 95 22.33
- 10638 .-.QO ----{70 48 00 W. }OﬂEBoston Harbor. { 27 8. 80 3187 | 2473
‘ 42 16 30 N, - ’ ' O 16.90{ 3102 22,50
‘10099 |..-do....{{73 13 30 T [}OI Minots ight. oo { 8] 1% &% 2.30
‘ 0| 18.40] 3104 22.15
, 42 16 30 N. 1 491 a8
10040 100 {75 35 30 W. }oat scitaate. - { 5| igloy. sias| 2
42 07 00 N. o] 1780 s3L04 22.32
10641 |...do ... {70 38 00 W. }Oﬂ Brant Rock { 15 10080 | oo,
41 56 30 N. L K o .00 1810 8110 22.76
10842 |...do ....i\70 32 00 W. }Oﬂ“ { 18| 1320 ||
41 46 30 N. 0| 1780 3097 23.26
10643 |_..do .. {75 38 33 [}cepe Cod Bay, off Sandwich. ... oo oo { & &% - RE| E®
41 46 00 N. 0 1830 | 30.97 22.11
10844 |..do...!{3 18 23 [lcape Cod Bay, ot Barnstable Harbor. ... { 5 B%| Xy =Y
o oo e el 18a07] 0 8108 22.26
: 41 53 00 N. | .
10645 |...do ... {70 21 00 W. }Mldway between Pro‘vincetow‘n‘ ané Z'Plymvouth..-_‘.{ i;’é I;gg v'.-,":ii.-ﬁfi ...... 5.5.-02
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" ‘Tapie 14— Halcyon” siations, 1983-1984

Station|  Date Posttion. General locality Depth | T pora-
B . ® PR 4 0 2. 80
10646 | Apr. 18, 1923 1{#2 1T 00 X Nhvouth of Masssobusetts Bey- : . { & L&

, . 0 2,80
10647 |.-..-do.—.... {85 30 03 3. [}OR Nauset, Cape 00d ceev rvmnsommememcecomcememenmenenmee oo { z| 20
10047 | Apr. 27, 1923 -enne| R0SOANA Crown Bhoal. .. Ll oo 0 3.30
e 10231/ 11 0N, 4. near Mouant Desert o .70
Aug.'s, {68 naN }oa Bakers Island, near Mount DeSert ..o .ewcnvoeeoommmrmmoeenees il T
: . L , 2 1;.%2
43 52 00 N, .

Aug. 6, 1938 {88 22 00 5 1Oft Mount Desert BOCK - enesemwsmsmmmrmmensmsmmmemescoenescoees o 440
165 5.36
Aug. 7, 1023 {8 32 GO N }Whistle Buoy, off Cape EHZabeth. .-o-<vcnmx <wsmemcmees s ememnenes { n 9.68
s s 18 0N, i 3 e
do. (i &% 90 W. |}25 miles off Cape EHZabeth - .ormmw.oemvecmememcecemensamemcnennnes i is
| g i

o ooy |f42 30 00 N, S o R o S
Aug. 9, 1028 {{£2 30 90 N O Glouoester. . o s memeememieeememeeamenemenno e nnians et e 300

; S 156 2.97
= ‘ 2 27 0N s o s i
10052 | Mar, 19,1924 {42 27 00 T Il miles ot Eastern Point, Gloucest 5 L%

o : 3 177
-, 3| us
) 42 27 00 N,

10653 | June 6, 1924 ({82 2T WX o & 388
; ‘ 7 3.13
e 1 N 1 0 16,70
10654 | July.12, 1924 ({82 28 30 do . 18 8.8
73 3.84
s ‘ L S ol 1000
3065 | July 16,1028 61 22 00 N. \\fantucket SHOBIS.---eencenreroseermmses cmemermmmeermmnecermeee- g low
. B ) ‘ : ! 27 10. 40
106 ; : 8 L]

0666 | Aug. 51024, . .
10066 | Aug. 5102444 04 %0 W |}7 miles oft Great Duck Island, Mount Desert ..._...... S a7 a:o1
. 91 5.57
. S P o iba
‘10067 | Awg. 28,2024 ({35 32 38 57 |}8 miles off astern Potnt, Glouester B8 12
‘= Co , 7 3.98
‘ & - i : ) ) . 0 15.60

26 30N,
10004 | Sopt. o,xmﬁ{?ﬁ 28 R W » . éz r:;:zg
- 43 55 00 N. o

1006t | Sept. 18,1924 ({15 35 50 T, foetreys Ledge----ooooooooonenn - - A9 uk

" 10666 | Sept. ’ heast (mag.) from White Island off Boothba: 0 1L.70

10066 | Sept. 24, 1924 {1}%5221;'%:30% east (mag.) from y 5 B
4 18 e

10067 | Sept. 20,1924 {64 33 90§ 17 miles oft Great Duck Island, off Mount Desert. .. ——noeoooeo oo " £ 10
(1] e 10
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TasLe 1.~ “Haleyon’ stations, 19£3-1924—Continued

Statlon|  Date Position Genersl Tocality Deptls [ TeF0ere
- o ”n
: . % mile northeast (mag.) from Little Duck Island, off Mount Desert, 0 1L.70
10088 | Oct. 38,1924 {* . i mes) ’ el 2| w0
o | et 15, 1924 . " » | ol nm
10600 | Ot 15,1024 143 26 80 X b6 miles south (mag.) from Eastern Point, Glouoest Bouw
: i 7 6.76
TaBLE 15.—Ice Patrol stations, 1919 (from Coast Guard Bulletin No. 11, 1924)
Btal Date | Posttion General locality Depth | TERPEr | galinity | Density
. ‘ 8| sml msl =n
42 06 N, ) -
1| Mar. 28 Offing of northern Cape Cod eeeeeccamr cecomccmmasaccanennnnn 55 2,900 32.48 25. 90
~ {“9 52 W'} ~ N ol sasi s2e1 2.9
' 11| %80t 3266 25.97
4l 1Bl g3 z8
42 23 N. X
| &% o ) | i8] % AR
161 5.25| 3346 26.45
al 2|yl s
42 51 N ) ) 3
3 ]---do.... ; |t East-central part of gulf ... 110 4.78 58 26. 60
{67 2w } 185 4751 33.84 26. 80
26| 475
: 0 470 3.2 24.79
42 08 N. 11 3171 25.07
19| apri1zs |2 98 5 [Loming of northern Cape Cod A2 A S 9
: ' 101 37| 3209 25,52
. ' . 3(; tg (1) o emeaSiiivae
42 23 N. ,
20 l...do.... {69 03 W. } do. — 1;3 :g
BETE R e -
B $%| NB| B
2 |...do....if8 5 T [}East-contral part of gulf - 0| 445| 3ez| 2611
’ 168 . 4.40 |oicemcmna]onsananmes
. 220 e |y cm -
: ; 0 270| 8.7 25,30
43 17 N. 1 3 ; .29
22 |...do.n-lleg 20 W. }Ge:man i 11,1 SR, 33 g-gg .71 b
, 55 275 |8 25,30
= S| iR|onml an
35 | May 20 {82 % X lofing of northern Cape Cod... || %) moal a4
v - 00 .
: 139 405 3268 25.96
' 3| 12l =l us
"z 28 N, 3
-t & - Woth| B ORE
220 5.60 | 33.91 26.76
| 3 ig| B3 %
37 ]...do.... {g g; I,SV }East-eentml part of basin... 21| 495 33.50 28, -
. 181 6.06] 3420 27.01
: 242 6.15
: 0 42| e 25, 14
@l ‘43 17N, 21| L3 LT 25.17
% | May 30 (% % W. }G"’m‘“ Bank 1 @) 4w} iz

1 Salinities for this station are omitted becausefrregular. They are given in U. 8. Coast Guard Bulletin 11, 1024, p. 104,
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TasLE 16.—* Albalross” stations, 1920 .. ..

- o Temper-
Station| Date | Position General locality Depth | oo’ | Balinity | Density
0 RS
: 50 9.76 | 3445
° lo| 1239 3818
20044 | Feb. 22 8‘3 83 %Iv }Contlnentsl slope southwest of Georges Bank ......._... % 10. 8‘,’ 35: 32
' 500 7.24 |  35.00
1| 1000 421 34090
1400 392| 340
1800 |  362] 3490
~ | 3l Bl s
20045 |__.do.... {6“8) (l)g %IV }Bouthwestem slope of Georges BADK - o.o.. imceniaemann. % 0.40| 3442
: ) : . : ~ 100 | 1235 3534
10| 1185| 3525
3| 2l 23
20046 |...do ... {ég g? %IV }Southwestaetn part of Georges Bank. .ooeeeeomns caneee © ij 50 32.77
: . ’ 50 L 1 TR
L - D
" ' R : ‘ o] 44| 3239
20047 | Feb. 23 {é; gg I‘fV }Westem part, Georges Bank ... { R gg ig
20048 |...do...\f41 41 N, nor g0| 340| 3247
- {68 90 W. )Southwest part of basin, north of Georges Bank 4 E L
100 3.54| 3249
150 | 487| 32907
| ' A 38| BE| &
0| 42 .30 N. 50| 279| 3252] 2696
20049 ..7do ——— {m 35 W. }Bssin in offing of Cape Ann —— o L 52.52 2o
150 5,66 | 33.40 26,37
200|  b5ea{ 3378 26,68
0 2.50 | 82.35 25.83
. AT N
20050 | Mar. 1 ({35 §5 3. |}Mouth of Massachusetts Bay off G . o) 1m) sl 2.8
150 Les| 3230 25.94
20051 | Mar.1-2 {82 31 X iMouth of Massachusetts Bay [ YR ISP ISR AR
G 0| 26| a249| 2504
o : 20 2.2¢1 325 26.00
20052 | Mar. 2 ({82 43 T |INear Cashes Ledge ool 8y 22 A
8 4w, 150 3.60| 3268 25.97
200 5.24 | 34 26.43
0 278 | 8254 25,97
42 45 N, 3 3 3
20053 | Mar. 3 |{32 45 3 llsoutheast part of basin ol 3@ Bl me
' 225| 539 3436| 2715
o| 250| =24 25.88
2 1.84| 3239 2.92
20084 |....do ... {{88 13 3 [}Besin in offing of Mount Desert Rock ol k¥l 2R e
: : , 175 40| | 33.76 26,67
260 548| 3400 26,82
0 280 3238 25.86
: 20 r8s| 323 25,92
20055 |...do ....{{43 2 5 [}19 miles off Mount Desert Rook oy 182 mu| 3
: : 150 5.46 33,77 26, 64
- 220 5.50 | 3361 26,74
- . . o 0 L15| 8221 25,82
20086 |-.do ... {4 98 3 1bo miles off Great Duck Island, of Mount Desert Islend.. 301 04| 3ass| 287
' ’ 100 195] 3248 25.97

1 Current station, see U. 8. Bureau of Fisheries, 1921, p. 156.
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TaBLE. 16.—* Albatrass"’ stations; 1980-—Continued

, ) ) T -
Station| Date’ | Position General locality : Depth | *Efe™ ] Salinity | Density
o 0 222| . 323 25.89
oy Bl iy BB AR
20057 | Mar. 4 {68’ an }omng of P Bay o) L) o=a 2093
. : . 128 2,00 32.43 25.04
‘ 43 41 N v ? é'gg glziaxl) %33
; 15 3
v20058 S 1. S {69’ 38 W. }Near Seguin Island........ b 0o 2% Frg Y
o f o bl Em| wn
20060 |..do ... {43 2 N. e milesoff Wood Island, Me. I ! -
L : 90 2.33 | 3232 25.83
0|4 o 12| 2| 32
20060 |...do.... {18 92 3 [}10 mites ot mouth of Portsmouth Harbor, N. H......... nlorE). 2o 28
’ : 20 115 32,30 25,89
) 1307 . 822 |eeemeoe.
20 8| 2n b
- 20061 | Mar, 5 {8 00 N. }Trough between Isles of Bhoals and Jeffreys Ledge...___ I$: : lfg \ g% 21 gg" b
. 70 11 W . . . . . . e et ~ygsy . g9
175 4261 32001 26.12
g s e 2 78]+ 3214 25.78
20002 | do.... {78 2 3. || Massathusetts Bay, off Boston Harbor.... B | U1 IR S S
Mar. 10 {78 ig W, [JCentral part, Massachusetts Bay. ..-..eevenemmemmeenene- o LWO| 20 6
65 |42 1IN, L e BEPY I PPoS S 35,92
LT A — 0 32.43
~lf2 12N 2.20 2,05 | 26,10
LI IR Y| p— 0 mes| 2
o 0 361} 32.61 25.95
20063 | Mar. 11 {82 98 3 Ihsouthern side of basin...oemeeemmememccnee. 2l M nw xns
Lo ) 140 4,30 | - 33.16 26.31
190 4.63 34.61 L2144
0 3.50 32.84 | © 26.14
20| 2s80| 328 26,20
: , % 27| ms| 20.20
20064 |...do .. {52 20 3 Nsoutheast part of bestn north of Georges Bank.......... o] x| 2w nx
’ 200 432[ 3460 27. 52
265 434] . 3478 27.60
30| abz| aim|  2ies
o . _ 0 01| s2a 26,97
20065 |...do ... {{Ed 38 T INortheast part, Georges Bank Bl | 2| o
, ’ 80 2.73 32,60 26. 20
o C Col caEsy sasr 25,94
20068 |.o.o..- (g8 32 3 |} Bast part, Georges Bank. Dyl ozal 208
. 70 25| 3260 26.02
; 0 3.05|  32.68 26.08
20067 | Mar. 12 {g}, BN }Boutheast part, Georges Bank 2l &a ey B
) : 90 2.80 32.79 26,17
‘0 383 ' 32.66 26,00
; 20 2.00| 3268 26,05
-20088 {._.do ... éé % %IV }Southeast slope of QGeorges Bank lianem - 1£ %,?5% ggg g‘l’g
) : 150 4,40 33.86 26,87
190 402! 3423 27.00
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TaBLE 16.—* Albalross’ stations, 1920—Continued

Station| Date | Position General locality Depth [TOTPera-| galintty | Density
0 3.33
« 50 | 8w 26.14
R : ’ W IRl RG] wn
‘o |f40 47 N, , 4 ) .
20069 | Mar, 12 {55 ® W, }Continental slope southeast of Georges BANK-.oc---—ce-- 200 5.92 34,67 27.82
300 73| 36 27.48
400 €32| 8T 2754
500 €261 38| 262
1,000 37| e 271
, o ouN b 0 s.05| 32 26,04
20070 | Mar. 13 {35 15 W. }Northeast edge Georges Bank prlt B na 2.9
: - %0 25| 8s270]| 2610
0 3.38| 3281 26.13
: : o 1N . P 20/ 29| 328! 2618
20071 {...d40 .... {06 02w }Enatom Channel between Georges and Browns Bank.... lg g: }g gi_ % gg:é:
160 6.85 | 84.42 27,00
215 6.84| 8470 7%
' 0 1.95{ 32.32 25.86
20072 |...do..__{{42 36 N.
o i 5 . [fprowon Bk Bl iR BE R
2 340 88 26.29
90073 | Mar.17 (43 30 N. hon profile running southeasterly from the offing of Shel n| 30| Ba| %
ar.17 ; running sou o roni the ollin - . .
{65 06 W. } burne, Nova Scotia. v ¢ ;g %ég ' gg;s 3&‘1’;
1
3l 12l gel Em
o |43 18 N. . .
20074 Mgl‘-;!g {M 58 W, }____do 4 lg ;:ég gégz %g.g
10| 468| 33 26.70
‘ o0l - 0.6 31.80 25.53
20075 |...do ....|[42 85 N, ; 20 0.27|  3C88 25.56
64 36 W. |f----do 0| oa5| 3sUs3a| 2554
% 3.76| 88.21 26. 40
: 0 1.28| $2.00 25,69
| AR
42 33 N. .
20076 |...do ... ; do. 100 7.39
A = {“ 30 W. 150 861 | 3434 26. 71
200 620| 84.70 26.91
| 250 5.40 34.65 27.82
- 0 167 32,16 25.75
& & 28 z»
o007 | Mar {3 | 6% 15 T [Joontinental siope in offing of Shelburne, Nova Scotia...._f 200 gﬁ g9| s 7.2
: 500 423 | 3483 27,42
1,000 3.00| 3488 27.73
3 1Bl gsl
e a 42 58 N. {\Northern Channel between Browns Bank and Oape 3
ooms | Mae. 2 ({65 48 W. |} Babie. , TN | ie| Bn| =i
' o : 185 450 98.58 26. 62
4 0 2.50 |  32.56 26
A » o b 20 214 | 32,54 26.01
20079 | Mar. 22 [{3 2 N: itindy Doep betwoen Grond Monen end Brief Tsland..({ 10 | 355 | 35%0| 2010
i ~ 150 3.32| 33.01 2629
v 200 120 8831 26,44
; 0 130 | 82.05 25.67
20080 |...do ..__|{&5 2 N {1 miles east ot Petit Manan Island { .| 1) el 287
22|44 08 N. 40 163| 3236 25.90
20081 Mar.{z,, 67 26 W. }Northeast part of basin, in offing of Petit Manan......-. 100 2 gg 32, 59 26,08
150 5 33,67 26,
200 5.30 | 33.84 28.73
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Tanre 16.—** Albatross" stations, 1980—Continued

Station| Date Position | - General locality Depth Tu:gmpan Salinity | Density
A3
o ¢ 0 2.67| 3280 .02
20082 | Mar. 23 {3% i }Oﬂ Lurcher Shoal_..oo—.__. » ¥5l 2u 26.18
: . s _ 120 3.35| 3315 26.40
3 18 By zp
N. .
20083 |...do ... {462 gi Ww. }Oﬁ Yarmouth, Nova Scotia .._.. 40 1.54 32,22 25,79
: 65 Zoef 324 26.03
5 18 N 0 21| a2l 271
20084 |_..do... {83 18 X ot Cape Sable, Seal Istand, Nove 80 «onvocencanvn- 2| 1m| w@is| au
' 8 N { 0| a0 EE T W
- ? an Bank. PO A
- 20085 |...do . {66 3 W, [Joermen 70 243| 3263 26,06
1
0| Fdo TR
43 11 N, 40 3.3 | 331 26,36
200 |..do {5} 13 ., aststdo of basta e 00| . Cx| sie| o
. 170 501| 3400 26.90
0 3.05| 3249 25.90
20 274 | 3258 25.98
2 31NN K 274 | 32,54 25,98
20087 | Mar. 24 {69_ 27 W, }_West side of basin, jn offing of Caps Ann ... 1 | §j§‘7’ gg:g 26:23
200 5390|3405 2090
250 5.08| 3422 27,05
« 0 250 | 32.38 26. 86
d 42 15 N }Oﬂ thern Cape Cod o I im| . 25 5508
I, 1 S : northern Ca : . 392 4
20088 |.--do {6 25 W, : e 0]  3e1| 32e2| 2610
180 4,97 @ 33.68 26.58
. 42 26 N. p - . .
20080 | Apr. ¢ {72 28 8 l\Massachusetts Bay, off Boston Harbor.................. o za| sLam) o w0
, : L 0 333 32.36 95.76
' 42 30 N. lnronth of Massachusetts Bay, off Gloucester 0| 29| £ 2 0
2000 | Apr. 9 {70 19 W. } outh of Massachus ¥, OF Gloucester - omomooooon % 2,34 32, 47 25. 95
» 120] . 225 3248 26,07
. . 0] a33] 397 26, 46
42 43 N. ff Cape Ann — 20 ) )
20091 {-..d0 ... {70 2 W. }Jeﬂreys Ledge, o pe An: 2 g\f‘g g% (4)2 zzg: 32
‘ 2 A 24,72
, : 42 49 N. .94
20002 |...do .._. 0 37 W, }Oﬂ Merrimace River..._.. g ; gg
42 57 N. ‘ s : : " b
. 3 |...do.._.| Waestern slope of Jeffreys Ledge._ ... __ ... __________ 404 . 2,26 32.35 25.85
. 2009 ---70 .07 W. } 100 3,50 3281 26, 10
160 429] 3310 26.28
N ol 3u| By =¥
43 08 N. , ' 25,
s | 40m 20 s 5 . e 8 il B8 =P
N 2 3061 3007 23.67
43 25 N. ' 3 {3 R S,
20095 |....do .....[{$3 28 IV: 17 miles off Wood Istand, Me 0| FwlTEETTTE
. 2 222 el
. 0 278 20.04 23. 89
43 40 N.
. 20096 |---do ... Near Seguin Island —— { 20 2.02 31.60 28.28.
{69 W ) o 60 239] 3241 26,89
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TaBLe 16.— Albatross’’ slations, 1920—Continued

Station | - Daté” ] Posltion | Geners} locality Depth |TOBPEA| goyriey | Density
L 3| 13| 33| u8
- ‘410 ]43 19 N. Y . . R f PRTE R
< o000 | Apr.{id | &3 0T }Offing of Penobscot Bay.......o..winxmemrmcme- o 01 R
: 125 451 3828 26.37
0 305 3239 25,
B , : 20| - 233| 3244 %.92
20068 |-Apr. 11 [{$ 48 3 Lo Mount Desert Rook--em-cevecneceamemcmemenomen- 00| Ees I
. . ‘ : 150 [ - 401 33.89 26. 84
' 4 210 5.28| 34:@ 27,05
N. 2.23 1.9 .
20000 Apr. 12 {5 33 {7 |}OR Petit Monan I6iand. o meeee oo %]z smm)
0 3.80 | az4e 25.82
. 15 3.07 | 325 25.08
4 09N ‘ in, in offing of Petit Manan Island . Bl %l BE .80
PR |, ; |tNortheast part of basin, in offing of Pet! anan Island .. . 65 3
20100 |_... o {53 BB 3 |} nsast pa o 143 506 3308| 2680
195 512 | 3408 26,95
225 5.14| 3400 26.96
, 0 428| 3289 26.10
, 8 5N . 2 23| 34 26,23
20101 |...do ..i{5 5} 5 [}OR Lurchor 8HOBL .- memeoeooeeo e ot wer| moe| @
140 471 |77BE 26,77
, - 2 38| .3 25.72
\ 42 N. : o %3 IR
20102 | Apr.13 {g; ow }OﬂYmouth, Nova Scoti . S £1 s B
2l 18| 53 zo
43 20 N, . . .
- 20108 | Apr. 15 {m 36 W. }G"'m’m B e e o e 33 g.? 32, '-‘}3' ‘.;g. ﬁ
L S e ' " 3.46 2. X
8 15, oo s 2| 18| B3 B3
20104 |--_do ... {65 W, }Bouth of Blonde Rock, off Cape Sable o g_g e 25:%
| ‘ 8| i B3| %
, ‘ ) 5.
42 68 N. \Northern Channel, between Cape Sable and Browns
..do ... b 35 1| 327 2612
20106 ° {65 88 W. } Bank. 95| . 3,16 32.83 26.16
126 2.15| 3284 26.17
. al 1l gnl ze
42 39 N. . . .
20;06 Apr. 18 {6‘6 ol W. }Browns BanK. oo e gg ' g g; : gg ;g gg‘ gg
0 3.33| . 32.3¢ 25.76
‘ 20 310 | 32.3 25.77
120107 |...do ... {g, (l)g I‘?IV }Eastern Channel, between Browns and Georges Banks 133. ) égé ' gg% %ggg
. i I ' 170 7.45 . 59 27.05
240 6:07 | 3460 27.32
. , ’ 0 417  32.58 25.87
20108 |...do ... {éé gz I‘SV }E;astern edge of Georges Bank.... ..... [ o ﬁ - g:gg ) ggjgg» %_33
i . 130 3.75| 33.05 26.29
, , V0 417|  32.65 25.92
20100 |-..do..|{55 37 3. s thesst slope of Georges' Bank ‘ ; | LN 2w 2598
eae(0 wwae ; outheast siope 0 e0rge: 3:1 1 ) IS f .
: ; 66 09 W. : 100 422 3348 26,56
S B : 150 6.47| 3a52 27.13
: o , D : ol . 3sy| ..s2er 25.97
20110 |_.do ... {3} 33 . |}Bestern part of Georges Bank. | k| Bl N
80 3.50' 3270 26.02
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TaBLE .16,—“ Albalross’’ stdttons, 1880—Continued

1003

Station | Date Position Generallocality Depth 'I‘g:m- Salinlfy‘ Deiisity
| s TRt
: . |f41° 69 N. - : . . .25,
29111 Apr, 1.7 66 43 W. }Eastern part of Georges Bank. ———- ;g g ;g gggi gg_g
(] 3.61 32.54 25.89
: o 20 3.30° | 32 52 25. 90
: 42 22 N. Ngoutheast t of bas th of G Bank | SR Ba Yt
112 {...do ... g outheastern part oi in, north of Geol ank._...... 3
i I Ak e mlota uel oz
200 471 3470 27.50
(] 3.33{ 3250 25.88
42° 53 N. . 3 .
20113 |...do.... (67 37 W. }Centra] part of basin .__. }gg ;. ;l;g ﬁ% % gg
.20( - 516l 3443 2.8
0 3.33| . 32.41 25,81
42 41 N. \Noar Cashes Lod | inl B8l %%
114 |._.do.... : |} Near Cashes o.. .
s e B “ ARSI S
0 3.61 32.45 25. 81
, , i 20 3.33 |  32.48 25,87
- {42 37N }W tern side of basin, in offing of Cape Ann 1& g.g gg'g 223.%
115 | Apr. 1 ; estern side asin, in ofling of C4a) ; : 3
S R i} ml o gm| mw 2o
| 200 492| 3434 219
f42 98 N: oft Cape Cod Highlands.. % yel 2l g
116 |- .do'.... g 8 ands -4 ==}’ - 9 -
2 0%.---169 38 W. pe , . 40 313 | 3216 25.63
100 3.42| 32.79 2. 11
- 195 425 33.01 26,91
¢, hogaiin o Al il oyl zm
. 42 09 N, ) .
20117 |.__.do ... {89 58 W, }Oﬂ northern Cape Cod ;g %% gg_ gg gagg
;. 0 4,44 31.55 25,02
41 51 N. 1
118 | Apr. 20 Cape Cod Bay- { 15 3.76 31,52 25,07
2 P {70 18 W, } 28 3.46 31.50 25,08
; 0 3.61 31.43 25.01
. 42 18 N. {|Massachusetts Bay, midway between Cape Cod and 20 2.87 31, 58 2518
20119 |...do .__. {70 2B W  Gloucester. g i. gg gggg §5gi
, . X . 5.
.0 639 . 20.18 22.93
< 5 62| 2.1 22.93
%l B gg ay) o=m
: ., lre2 27 N, : . . .
20120 | May 4 {70 35 W. }Mouth of Massachusetis Bay, off Gloucester_........._. gg i g; ;?1) 5g gz’ 43
- .1 6
50 3.96 | 31.36 24,03
70 P30 3 I N
. . 0 556 20.08 22.96
43 27 N,
20121 |_do.... SR U { 30 3,02 30.909 24.62
a0 70 25 W. } ‘ 60 2.39| 3224 25.76
0 7.22| 28.28 22.18
5 6.54 | 2845 22.35
, : 10 5.61 30, 59 ‘24,14
‘ 9 49 N s rmac Ri ‘ - 15 442 3L17 24,72
20122 | May?-8 (@ 7 W. [}OF Merrimac RIver. otomooe e e B sl k) ns
SR - 50 3.13 | 3217 25.63
"85 2.48 |- 32.260 7 .35.76
85 2.30 [ 82.38 2588
; 16 {2 ® N }M chusetts Bay, off Boston Harb { | i8] 2.3
1 May 18 : assachuse &y, ofl Boston Harbor.an - —evocaamnanan e d .
20123 | May {70 3 W. PO 55 235| 3218 25.73
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TasLe 16.—* Albatross’’ stations, 1920—Continued

Station| Date | Position General locality Depth Tea:lxr::ra- Salinity | Density
o 0 e72| . 5.0

20124 | May 18 {;g fg %TV }Mouth of Massachusetts Bay, off Gloucester._. ... R\ B g &ég 2‘,’;07 25. 58
s il 100 2,65 82. 45 26. 90
- 0 9.17 30,25 23.40
42 00 N, |1, s sl 2o g
20125 |...do .. [{22 W 3 }oq Cape Cod highlands..... w| S| 2@l BD
TR Mo L£o4| 3321 26,38
0 8.33| aLs 24, 52
- 7 141 39 N n % 32 54 3&32
20128 May» 17 69 .22 W, }Otﬁng of southern Cape Cod lg . sz:g-i 2.82
c 160 410| 3349 26,60
Sl 1B o) g

: ' 41 20 N, O e ) 430 |
20127 |...do.... {55 0 W. |}Basin esst of Nantuck 100] &80 | 32ER| 26 i
s 145 3.80 | 3208 26. 24
, 0 7.78.]  32.48 25.35

20128 {.__d0 i {4" BN 133 miles eastward trom Nantucket Shoals Lightship-....... x poo| w4 -8
: 08 53 W. 0| so4| 3250| 27
0 7.78|  32.61 25,45

40 05 N tucket Shosls | N| BNl Bu| ne

D o ; ff Na; el 08)8. e e e 3 3

20120 |...d0.....{80 08 3 }Continental edge off Nantuc 0| 732| 38| 2648
: . . 160 824 347 2698

TAhLE 17.—“ Fish Hawk * stations in Massachusetts and Ipswich Bays, December, 1924, to June, 1985
' {For key chart, see Bigelow, 1926, fig. 9]

Tem-
Sta . . Salin- [ Den-
| postion Ooners oalty Orafs  Daa Dovth) x| Ny | ify
0! 675
2 | Dec. 11,1024 3] 679
681 6.8 |_______ |- T0
0| 5.85
3 | Dec. 16,1924 28| 6597
. 56| 6595
0| 4.9
4 | Deo. 22,1024 33| 4.62
o #oie
42 12 00 N. {\Mouth of the bay, 10 miles off Race Point, Cape Jan. 1 32 3 -
(i B %W e i Rl T 4 I ] e e
0| 20013287 26,20
6 | Feb. 6,1025 32 18113290 | 26,32
63| 3.10|132.83| 26,18
0| 21033275 26.18
7 | Feb. 24,1925 82! 1.83)132.71| 26.28
64| 1.90)133.07| 26.46
0! 24013294 26.32
8| Mar. 10,1825 |7 33| 2,14 |132.98 | 26,38
651 20513312 26.50
0} 6.50
2 | Dee. 11,1924 18| 7.50
26| 6.55
_ 0] 410
11| Apr. 7,1925 30| 4,08
60| 3.40
) . 0| 550
g |f42 00 30 N. }Mouth of the bay, 7 miles off Race Point, Cape 12 | Apr. 22,1925 17 5,49
{70 9 80 W. [f Cod. - 33| 379
y 0] 8.5
13 | May 21,1925 151 814
30 515
4 8
14 | June 17,1925 20 .23
30| 5.068

1From hydrometer reading.



PHYSICAL OCEANOGRAPHY OF:THE GULF OF MAINE 1005

TaBLE 17.—“ Fisk Hawk” stations in Massachusetts ‘and Ipswich Bays, December, 1984, to June,
1925-—~Continued

. Tem- ‘
Sta- . . . ~- | Balln- | Den-
tion Posit'ion General locality Cruise Date Deptb Izeurrt; ity sity -
0, 670
2 | Dee. 11,1024 31| 642
62| 600
0| 365
5| Jan. 61025 20| 3.87
58| 4.05
ol 060
8 | Feb. 6,1925 30| 0.60
60| 100
o 7 " . o 4. 40
42 05 30 N. ‘ 11| Apr. 17,1025 30| 42
£170 17 00 W, }Smiles off Race Point, Cape Cod.ameeeeeoeo. p“ ) 58 ggg
‘ ‘ 12 | Apr. 22,1025 27| 620
55 418
: o| 9.8
' : 13 | May 21,1625 30| 3.8
‘ 601 3.20
, : 0| 14.79
10| 1435
14 | June 17,1025 20| 7.4
‘ 0| 375
~ 60| 3.74
0| 530
2 | Deo. 11,1024 20| 5.43
90 530
0] 4.60
'3 {. Deo.-16, 1024 211 4.93
| R
42 00 45 N, % 10 e M
& {70 11 5 W, }Clése to Wood End, Cape Cod.mmev ceroneoenoe 5| Jan. 6,1925 ) 28
. o] o0.60 732387 100000
6 | Feb. 6,1925 20| 014
39| 0.10
0| 2.30
7| Feb. 24,1926 22| 138
B A 8| 23
ol 520
3| Dec. 11,1024 18] 534
26| 470
0] 49
4 | Dec. 22,102¢ 14| 4.5
28| 480
0| 245
5 | Jan. 6,1925 12| 2.48
: ‘ Y ]
.20 | 13225 | 25,
41 55 30 N. |\Cape Cod Bay, off Wellfleot.-.occoeeremmvn-- { 6| Feb. 6,1025 18| 0.811132,29| 25.80
s (% % m‘W.} , 16| 0.00|132,57 | 2816
11| Apr. 8,1925 13 4,86
26| 514
0] 6.80 73201 | 2512
12 | Apr. 22, 1925 LRI B O ———
30 | 8.79 |"i32721| 2562
0| 10.20 |131.63 | 24.31
13 | May 20, 1025 15| 9.95|!31.85 | 24.36
i 30| 0.88131.78| 24.48
P L 0| ~0760|132.62] 2621
6 | Feb. 6, 1025 17 | —1.65 | 132.45 | 26.12
34| ~0.40 | 132.74 | 26.32
0| 4.75|131.86| 2534
11 | Apr. 81025 2] 440l |l
- R E R
41 56 00 N. - -
oa |{a 38 90 N:llcentral part, Cape COd Baurwsmmmmmemmmeneenon 12 | Apr. 22,1826 1 17| 577 {13L43| ()
‘ : ‘ . 35| 49813171 2500
0| 10.20 |131.73 | 2439
13 | May 20, 1625 17 131, 44
34 |46z 13180 |25 12
0| 1501 | 31.80| 23.53
14 | June 16, 1625 10] 1401 | 3201| 2871
20| '8.47| 3238 2571
84| 466 32

1t From hydrometer reading.
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TaBLe 17.+~“Fish Hawk” siations in Massachuseits and Ipswich Bays, December, 1924, to June,

1925—Continued
8ta- | pogy General locall Crui Dato Depth 'II)‘::::‘ falin- | Den-
tion . on or by el I ture | ity | sity
0| 6.30
2 | Dec. 9, 1924 8| 632
12] 630
ol 42
3 | Deec. 11, 1024 7] 43
14| 435
0] 030
5| Jan. 7,1925 6| 0.37
1B 0.2
0| —0.70
o 7w S ‘ ‘ 6] Feb. 6, 1925, 8| -ea
‘g 41 49 30 N.llgonih side, Cape Cod BAY eemeromemooemoeeoeees 0 1.60
? {70 1 15 W-} ‘ ) 7 | Feb. 24, 1925 6] 148
: : 12 139
0 540
11 | Apr. 8, 1025 8| 524
12] 528 :
0| 630
12 | Apr. 23, 1925 | PSR P R,
12| glas|TIIIIIIIIITTT
0| 100
13 | May 20, 1925 8| 10,08 007"
" }g'% 32,2377 23,81
14 | June 16, ’925{ 10| 1520 3238 | 2302
: 41 49 00 N, 0/ 685
sifil £ % N Jcape Cod Bay, off 8aAWiCh. . emunmemememeen. 1{Dec. g2 8| &5
: . : L0l 603
1’} Dec. °3,162¢ 3| adp |
) D
2 | Dec. 9,1024 14| 673
28| 610 ..ol
) N
: ‘ ‘ : 3 | Dec. - 16, 1924 17| 4w
{ja1 53 1N, T P JR
o|{fh 53 1N lwest side, Cape Cod BaYy_..coeemememeeee.. I
4| Dec. 22,1024 17| 4.8
34| 4.8
0 215 | ITTTI
5|Jan.  7,1025 16| 220 =
NI 32| 215
0| 1.9
6| Feb.. 6,1925 15| 0.50
9| a7
1| Dec. 3 1624 ol &1
0| 650
2| Dec. 9,102 18] 693
36| 7.10
0| 540
3 | Dec. 17,1024 18] 547
36| 590
0| 460
4 | Dec. 22,1024 19| 463
37| 480
0l 225
s o : 5| Jan. 17,1025 1| 24
, 3 15
1 {70 a2 }Oﬂ Manomet, Plymouth, Mass.....--......._.. T
‘ 8| Feb. 7,1925 18| 0.87
35| 0.8
0! 110
7 | Feb. 28,1025 19 143
36| 1,40
: 0 200
8 | Mar. 10,1025 17| L3
3| 217
0| 410
11 Apr. 81028 20| 4659
0] 248
. 0] 560
12 | Apr. 23,1925 22| 654
4| g

1 From hydrometer reading.
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TapLe: 17.—" Fish. Haivk” slations in Massachuseils: and Ipswich Bays, December, 1924, to June,

1926—Continued
Bta-: Ap‘ésm General localit Giutse|  Date | Depth| pera. | Salin- | Den-
tion on 24 a hare | ity | sity
. A ol 900|1s.76] 2463
SRS : 13 | May 20,1025 17| 5eiislie )| 2496
41 58 00 N, - . . 5.
10 |8 58 %N llot Manomet, Plymouth, MsS. ... emeeooeve A 8| il oo
14 | June 16,1925 ;g 1%338 ggg g;‘g}
) 38| 5060| 32.05| 2599
1| Deo a0 g0 &Bf |-
o| es0lITITIITIITT
2| Dec. 9,1924 18] 682
41 lfa1 B2 30 N, y
n (i % 08 }Oﬂ‘Plymouth HArDOT - emmeemmme s 3 | Deo. 17,1924 | s
' : . o] 450
4 | Deo. 23,1924 18| 463
35| 460
ol 200
| 5| 7Jan. 7,102 18 2.00
35| 115
i o L10
42 00 00 N.
A R 32 16W }.--do 6 | Feb. 7,1925{ 8| Lot
1| Dee. 3, 19241 o &3
0| 69
2 | Dec. 90,1924 g &%
42 01 15 N. 3| Dee. 17,1924 1 g‘%
60. 17;° .
12 {82 00 8 om0 e ’ | 605
4| Dee. 23,1924 16| 7483
31| 3.50
0| 215
5| Jan. 7,1025 1B] L6
l 26| 16
1| Dec. 3,1924 o | B8l
0| &85 .o
2 | Deo. 9,102¢ 17| &73
| - 4l i
42 03 00 N: X X -
18 ({12 % XN |jor Gumet Potnt oo 3| Dec. 17,1024 |} 12| 58
s 0| 2.5 -
4 | Dec. 23,1924 13] 4.5
25| 450 ||l
0! 200 ooifoilll
5| Jan. 7,1026 13| L9
, 25} 100
0| L2
6 | Feb. 7,1925 18| 110}
A 82l 110
. 0| 121
- v w8 L
18A {8 0% B W 0 e ol L70
: o 8 | Mar. 10,1925 13| Let
25| 1.45
0| &40 llsITIIIIII
11 | Apr. 8,1925 12 4.63
2| a8
0] 818 e
1} Dee. 3,1924 18 400
142 05 00 N 2 | Deo. 9,192¢ 1g gigg """"""""
wli 8 WW. Joft Green Habor......: - 9, 13 o8
: ; N ‘ 0] 460
Dec. 17,1924 1| 45
| N o2l 40 lIIIIIIITTTITE

-1From hydrometer reading.
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TasrLx 17— Fish Hawk" stations in Massachusetis and Ipswich Buys, December, 1924, to June,

1926—Continued
Sta- | positio General localit Oruse| Date | Depth| pers | B8lin- | Den-
tion osition - eral locallsy ture. | Aty. | ity
o] 450
4 | Dec. 23,1024 8 2. 56
18] 390
. ‘ 0l 215
51Jan. 7,102 1323
25| 2.05
0] ~0.10 732737 %%
; 6 | Feb. 7,1025 11| ~0.20 {132,908 |ooev....
a 7 n 23 g?g 132.78
- 42 05 00 N.:- . 3
Wllz0 35 00 W, Jott Green Harbor.. 11 | Apr. 81825 10| 522
. {I 2] 465
ol 520
12 | Apr. 23,1025 10| &10
20| 460
st i ‘o] 880
13 | May 20,1925 10] 884
. 20| 4.60
: 0| 1521
14 | June 16,1025 10{ 10.66
20| ‘7.5
1| Dec. 3,1924 | 2 .
o| 495
[ %535 PO I
- S N
0 25
73 N M

2 | Dee. 9,1024 12
| 4
3 | Dec. 17, 1024 10] 4
20| 4.25
0| 350
4 | Dec. 23,1024 12| 454
15 {;g 033 ;’g% }Oﬂ Marshfield 23 ggg
: 5| Jan. 7,1925 0] 247
20| 295
0| .0.00{732 67| 26 25
6| Feb. 71025 12| 0,50 | 13263 | 26,24
23] ‘203 (132.01| 2633
o] 121
7| Feb. 28,1925 12| 121
22| nL30 | Il
0| 200|732 437 2504
8 | Mar. 10,1925 11| ‘167 |132.47 | 26,00
21| 1.95)|13258| 26.07
1| Dee. 3 1924 ol 28
O | L 3 BT R
, 2| Dee. 9,1024 12{ s62 ]Il
' 24| ‘610
0| 380
3 | Dec. 17,1024 13| 480 (T0ITIIITIT
26| 4.8
0| 480 |TTIIITI|TTI
4 | Dec. 23,1924 13] 45
25| 480 ||
. , 0| ‘2.7
10 [2 14 0N hog seltuate 8| Jan. 7es i 0| 20 [T
. L : 0| 0.00 132547 26 14
6| Feb. 17,1025 12| ~0.10 [ 132.92 | 26
; 20| 0500132795 | 326:45
0] 5054 amomonn
11 | Apr. 819025 15| 4,93 L. lITTTTn
30| 3.5
0| 570 |731.55 2487
12 | Apr. 23,1025 12| 610 |131.62 | . 2502
24| 458 |13L66] 2511
0| 1517 | 32.00| 27
14 | June 16,1925 10| 15,14 | 3200 2372
26| '6.76 | 32.68| . 25.62
1| Dee. 38,1024 ol &8
42 18 15N 2 | Dec. 9,102¢ 8| oa
1 . N it : , . Oy
1w (8w }on Minots Light , Ry
8 | Dec. 16, 1924 18| 534
32| 520

t From hydrometer reading.
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TaBLE 17.— Fish Hawk” siations in Massachusetis and Ipswich Bays, December, 1924, to June,

1925—Continued
sta-] . i D Depth T:rm: Salin- | Den-
thon | - Position Genersl locality Cruise ate ep ‘t’ m: Aty sity
ol 4%
4| Dec. 22,1024 19| 453
‘ RN ) — e
0] 6.60|131,60|  24.95
. " 12 | Apr. 23,1625 17| 513|13L70] 2500
i 12 1818 N Nogvmets 1 B a0 un
"1 N.- [l og" ht .
17 \10 44 0°W~} Minots Lig 18 | May 20,1925 18| 5.00 |131.96 | . 25.30
: 32| 36813220 2546
ol 1500] 3223 | 288
14| June 16,1025 f 30| 1432 3218 2884
37| 4e65] 3205| 2611
o| 540
3 | Dec. 16,1024 30| 549
; 80| 645
18 {42 15 30 N \Central part of Massachusetts Ba 4| Dec. 22, 1024 9| 508
70 32 30 W. P s Yommmensonann ’ 64| 450 [-iittllT
' ' o| 380
5| Jan. 61025 2| 3.5
63| 435 .
» 0| 200]133.01] 2840
6| Feb. 6,1925 34| 18513308 2648
. 6| 200
o| 200
7 | Feb. 24,1925 3| 1.70
0| 22
. ‘ol 180
8 | Mar. 10,1028 8| 1ss
7 00N RS
42 17 00 N.
184 {70 % %0 W, [f-emeeto 12 | Apr. 23,1025 35| 400
v , 70| 288
ol &15
13 | May 20,1925 w| 3n
80| 308
, 0| 1522
10| 13.88
14| June 16,1925 { 20| a1
W[ s
9| 323
PN X PO
o o K - 5| Jan. 61925 3| au
wit B oW ot Boston Harbor - AR R NI TH T
8| Feb. 61025 35| 2.06133.26 | - 26.60
70| 26013318 20,68
: ol 320|147 25.07
4 00 N, ,
2 + [ pswich Bag.-nrer--- 9 | Mar. 12,1925{ 32| ‘26013204 2631
{70 36 uw.)?’ PR 64| 270|811 2643
0} 3.0071130.71] 2444
9 do 21| 2:81|13308| 2830
' , 4| 2401500 2080
142 4800 N. : | TN IO | B o < et R
2 ({82 48 0N ,}-_-_,.do —_— 10 | Mar. 25, 1925 2| 211
o| €%
11 | Apr.7-8,1625 20| %6
9| zel
ol 38
R P 9 | Mar, 12,1925 ?;3 gﬁ
248 %0 g — — 0] 360
10 | Mar. 25,1925 20 278
' 39| 248
o| 370
s 42 49 80N ‘ e I v o
X A | ST o| <eo
5 - 11 | Apr.7-8, 1925 37| 243
76 248 |l

1 From hydrometer reading. 1These water samples probably were transposed.
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TABLE 17.—“ Pish Hawk’' stations in Massachuaett& and Ipswich. Bays, Detember, 1984, to June,

1925—Continued
Sta- | posisi General locali Craise| . Date | Depth| pers: | Salin- [ Den-
tion osition oneral locality se! . -Da D gure‘ ity | sity
£l ’ " ;
R 0] 360 eceecefeecnne
. 142 50 30 N. : o e Mar astg2s U 18| aws ool
R }Ip.wmh Bay.. .l ... . 10 | Mar. 25,1925 { ég ?ig e Eom—
' R o| 360
9 | Mar. 12,1025 25| 240:
| | I8 i
4252 00 N, :
2\‘5{70‘40 opw,} do... 10 | Mar. 25,1926 B 26
o] 475
11 | Apr. 7-8, 1925 33| 2.8
65| 278
o| s.70i1s03| 2068
9 | Mar. 12, 1925 17{ 238{132.81| 26.22
wff2 8 BN g 33| 24013204 2632
707 43 00 W, |f--=mr 30 s et ool Cf 0l 340
10| Mar. 25,1025 12| 327
24| 2,64
0] 335 |occceedamanen
42 54 30 N. .
7 {3 i B W, [to « 10 oo noceeee { e
o 310{13210] 2550
9 | Mar. 12,1025 22| 260(18270} 26.10
. o 4| 260 isal| 285
;‘ . 60
4258 00 N.
a8 {70%1 0N } do — 10 | Mar. 25,1925 8| 283
: 0| 4.20(120.02( 23.04
11 | Apr.7-8, 1925 26| . 2.87
: 51] 281 |35 157 264
ol 485
11| Apr. 8, 1025 20| 283
39| 281
0| 42
iz 58 00N 12 | Apr. 22,1925 2| 42
, . o . ‘ . 36
2% {70 N }Oﬂ'I‘h cher's Islarid . 4] s
: 13 | May 21,1925 32 3.38
6! 3.21
HE
14 | June 17, 1925 20 11:87
o| 430
11 | Apr. 8, 1925 42| 38.13
84| 311 ,
» _|f . o} .00 {73797 2528
42 38 00 N, ' 12 | Apr. 22, 1035 0| SeIR BD
w({# % 0w Jofng of Cape Ann 0| 940/13111| 2405
) 13| May22,1025 ) 25| 351 |13221] 26.65
50| 88013221 2566
0! 13.33| 32.38| 24.31
_10| 1208 | 3268] 2478
14{June17, 1025 |4 20! 689} 3295 2591
40 423| 33.24| 2688
76| 4.04| 33.24] 26,40
0| 4.05(132.02] 2.4
1 | Apr. 7, 1925 57| 2.88
uz| 2901325 .00
0| 44013130| 24
B PR ‘ : 12 | Apr.22, 1925 ARCIE SRS
. " ) 70 81
31 {70 20 00 W, }On line Cape Ann-Cape Cod.oveemeeeso oo ... ol 9.40 13127 2417
13 | May 21, 1025 81| 312
162 | 310|132 | 2508
0| 12.08 | 32.68| 2461
10| 011} 8274 2535
14.| Tune 17, 1025 201 5.45) 33.10] 2814
0| 4oo| 3817| 2635
04| 347| 3324 2649

$ From hydrometer reading. : # Probably transposed. - -
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TaBLe 17.—%PFish Hawk" stations in Massachuselis and Ipswich Bays, December, 192}, to June,

1925—Continued
Bta- 2 Salin~ | Den
tlon Position General locality Cruise Date Depth 1 ity sity
A { | 33
. 11| Apr. 71928 X
g P Al 60| 2.72 -
0| 4.30|13147[ 2408
o 1 ) 12 | Apr. 22,1925 25| 41113166 2516
32 ({82 B 305, [}Miaway between Cape Cod and Cape Ann..... 5y oy gmal &%
' 13 | May 21,1025 4 35| 3.40|132.41( o577
70| 3.00|132.56| 2595
PR 0| S8l Bkl #%
. 6 .
14 | June 17,1625 20| 456 33.30| 26.47
50| a.07| 33.17| 26.53
0| 460|131.01] 2500
11| Apr. 17,1925 40| 869 eecoucas -
80 291|133.18 | "%
0| 4.40|132.00| 25.39
12 { Apr. 22,1925 32| 41813257 | 32587
0 (8 3 93 [hvorn o Cape . S g AREE
. 13 | May 21,1025 25| 50413226 | 2554
50| s.28|13252] 2501
Ao | Hhe| Bds| akes
14 | June 17,1925 ! Tl Sl %o
o 50| 4.00] 3317 | 2634
JN— zg 440 132.01 | 25.39
1 A1 O
e A 44| 3.12{7732768 | "26.05
0| 4.50[13.86| 2528
. 12 | Apr. 22,1626 1 25| 4.02(132.01| 2544
3 |{f5 08 00 W. [fort cape Coa 0| 500|130 | bris
o : 13 | May 21,1925 28| 4.30|132.20| 2562
g 56| 83113238 25.77
10| 1506|3258 | 247
14 | June 17,1925 20 B0l Sl e
56| 3.01] 33.10| 26.29
0| 44013198 | 2481
12| Apro 21,1025 (4 22| 423 |131.66 | 25.14
4] ig|me) &
42 34 30 N, . - .
35 : {}oft Eastern Point, Gloucest 13 | May 20,1925 [§.- 22|  3.78 132,05 | - 25.48
% % oow. | ’ ’ | 331 |:3274| 2808
o 0B Bie s
14 | June 17, 1025 20| 12.03| 3230 | 24.50
| 40| eid| 3286 2470
0| 52013150 25
12| Apr. 23,1925 § 22| 483/:3070( 2512
44| 3.95]131.70] 2518
o BT o ‘ cAfe. 0 6.95] 131,87 | 24.99
6 42 30 15 N. (\North side of Massachusetts Bay, off Bakers 13 | May 22,1925 23 3.99 | 132,51 25.78
70 43 15 W. |/ Island. 6| 372|132.47] 258
A 10| 1233 | 238 | 2une
14 | June 17, 1025 20| 12.08| 32.66 | 24.81
44| 461 3288 20.98
g 0] 42013150 258
12| April 23, 1925{ 19| 4.8 [131.75| 2516
: S| sRpiEn| %8
42 2% 00N, 0. - - -
3 {70 S 00 W }oa Marblehead 13| May az;xm‘* A ;.gg ................
HE T
Y . . 45 .
14 | June 17,1925 20| 908 3265| 2530
} 42| 53| 32.88| 2508
' S 0l 600|13L47.| 24.79
12 | April 23,1025 13| 4.57[13040| 2400
L B snnR| %
ag |f42 24 15 N, - ' -
3 {5 % 15 W, [Jof Nabent 18| May 1025 18| 433 13202) 24
14| June 17,1025 1 90| 898 | 3262 | 26.22
28| 502 3281 | 2585

1 From hydrometer reading.
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TABLE 18.—Teinperatures taken from the ‘ Halcyon ™ in 1985 ,-slations. not numbered

Date | Latitude | Longitude General loeality Dept| TeRiRe"
o. s mio ] N ° 5.50

Apri17 [ 42 41 30|70 ‘28 30| 4 miles northeast (mag.) from Cape Ann whistling buoy._.-.-ceeeuonom-e { 48 2.90
‘ | ‘ ; i 0 4.40
18 (43 40 00 )60 47 00| At Seguin Island whistling buoy ... - { 29 2.40

' 0 3.10

. : 18 3.05

19|44 04 00 | 68 08 00| 7 miles off Great Duck Island, off Mountain Desert Island.o.ocooeoeeuen gg %-gg
. ' ’ : 91 287

0 10,0

. 18 5.80

June 4 | 43 08 00|69 40 00 | Platts Bank ﬁ :%
73 410

7|41 42 00|69 48 00| 6 miles east of Chatham : { 8 o

0 8.30

7141 25 45} 68 42 00 | 1 mile south-southeast from Round Shoal whistling buoy .- cceeencacccaaee { 29 8.36

0 11.60

11141 28 30|69 34 00| 7 miles east from Round Shoal whistling buoy. { 37 6. 34

' 0 8.80
July9 |44 10 15|68 16 30 | 1 mile west from Little Duck Island, Me, - 20 7.85
] : 0 10. 50

13|44 20 45|67 56 30 | 3% miles west from Petit Manan Lighthouse - —cccnecaueeu.. R 7.78

' 0 11,90

15144 13 15168 14 30 | 214 miles north-northeast from Little Duck Island . 21 8.70
18 3§ mile northeast from White Island, Me { S| %%

0 18.80

20143 08 30|69 40 30| Platts Bank gz Zg

' g 0 14.40
2243 35 00170 07 00| Cod Ledges (off Portland, Me.) 20 s 52
23143 07 45170 25 40| Between Boone Island Lighthouse and whistling buoy---eacmeemauacceen- 44 5.48
S 0 11.10

Aug.7 |44 11 15|68 14 25| 14 mile northeast from Little Duck Island.... 279 g%g
, ) 0 11.60

20 vdl 27 00 69 43 00| Round Shoal whistling buoy. - g ll'%

z . 0 11. 60

21 141 .27 00169 41 15 1 mile east from Round Shosal whistling buoy 28 ﬁ%

g of 1e
21141 28 2069 40 20| 2miles east-northeast from Round Shoal whistling buoy. .caecuuecaaaaeacs ;g H'?g

: W0 13.30

21 | 41 25 30|69 41 20 | 135.miles south-southeast from Round 8hoal whistling buoy...ccccuccaaccali . 24 13,20

: N . 0 16. 40

23 |41 21 00}69 42 50 | 1 mile northeast from Rose and Crown buoy. 22 16. 56

. ' 0 15.00

.21 (41 25 80| 69 42 20 | 1 milesouth of Round 8hoal buoy..... 2 13.18

. . : 0 14.10

28|41, 07 15|60 42 45 | Great Rip whistling buoy, Mass.... { 2| €8
R , o : ‘0  13.80

.24 (41 07 15669 43 45 do. . c——- ;i %1%25
el . ‘ o| 188
24|41 08 00|69 37 00| 4 miles east from Great Rip whistling buoy cea e cceecaemvncmviccn camaead 14,08
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TaBLE 18.—Temperatures taken from the * Haleyon™ in 1985, stations not numbered—Continued

Date Latitunde | Longitude General locality ‘ Depth Tex:xupr:ra-
. [} ’ ” L] ’ ”
Aug. 24 [ 41 10 00 | 69 40 00 | Off Great Rip 2 .40
; . L . o ol . 1660
26 {42 18 00 |70 19 30 | Stellwagen Bank._....__ . .. _..._. i . N ——— }lzg : lg.gg
ool .. FA LT N [ 16. 60
Sept. 2 |42 47 00|70 190 00 | Northwest prong of Jeflreys Ledge g; %g
) ' ' 8 ¥
3(43 07 00]69 37 30| Platts Banke- ooooceeeoooee b 534
- 70 5.90
o : { o 14.70
8143 18 30| 60 40 00 Between Platts Bank and Portland, Me_ il ceeicmmncnas l..-iéa. { :.gg
0 13.80
4 - 114 miles east-southeast from White Island, Me —— gg lg. ?g
: ‘ D B TR 15.50
5|43 07 45|70 26 45| Between Boone Island Lighthouse and whistling buoy....... 51 7.38
‘ ‘ [} 11.10
944 11 15|68 15 00| i mile north of Little Duck Island, Me. 18 10.23
S ' e S ol 1080
10} 44 13 15 | 68° 13 15| 23 ‘miles northeast of Little Duck Island, Me. .c i ummmmuommcaeoccmcraaad] ) ;g iglllg
. ' ‘ e : : 0 10.80
1444 21 30|97 54 00| 134 miles west of Petit Manan Lighthouse....... ... commeemmviibmbeantd }g {ggg
i
< " 15|43 58 00|68 08 30| Mount Desert Rock... SRS o a2
- 80 7.96
. . 0 9.80
L : C o ' 18 .36
15| 44 04 00|68 07 00| Oft Mount Desert Rock. . - gz g:gg
4 , 91 872
o ) ) i Sy ot B T . 10,80
16| 44 05 0068 26 30 Oft 8wans Island whistling buoy, Me ig g'g
B . e : 0 12.20
Oct. 1{41 21 4560 42 00 | 2 miles northeast of Rose and Crown buoy.. g i%g
. 0 11, 80
1|41 25 00|69 42 00 | 134 miles south of Round 8hog DUOYecanamccncramcaenmconnenn rrevmee e —— ﬁ %g:%
0 11. 60
1]41 24 00|60 37 00| 5 miles southeast of Round Shoal buoy g ll.a
. - . o RN N Trac o ’ 0! 1050
14|44 00 00 |68 18 00 | 3{ mile northesst from Drum Ledge buoy, Mount Desert_.._.._. RO 3 2 08
[1] 10.80
156 |44 12 50| 68 13 00 | 234 miles northeast from Little Duck Island. 217) g.ﬁ
; - : 0 10.30
1644 09 30|68 12 00 | 2 miles southeast from Little Duck Island [ 3!; g..;:
‘ . 0 10.80
22141 25 30|69 42 30 { Round Shosal whistling buoy 1 mile south .... ; ; g gg
0 13.30
27141 17 45{71 00 00 | Vineyard Sound whistling DUOY ccaeccmccnmcmomccccmccaccnmecnenemmacmman ;g ﬁg
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TaBrE 18.—Temperatures laken from the * Halcyon” in 1926, stations not numbered—Cantinued

Date | Latitude | Longitude General locality Depth | Teimpera-
o ¢ nwl|lo o+ n 0 13.00
27 (41 11 00|71 28 00| 21 miles east of Block Island. .o ceceeeraccmcmonnna- { 1 1118
- - | 22 11.72
28 |41 11 40 (70 51 15| 34 mile west of No Mans Land gas and whistling buoy..eeeceoeneeceene { 13 E ?8
TaBLE 19.—“Albatross 11’ stations, 1926
Btatfon] Date i Position General locality Depth T%%"" Salinity | Density
o » . 0 18.00 31.89 22.03
. ‘ 2 0N 20 9.30 32.60 25. 21
20200 | Aug. 1 ({82 30 X ot Gloucester...... ol sm) asm|
. . . 1
180 4.72 32.86 26,03
0 10,40 foooccoaman)icaeane
, ) . 1
20201 | Aug. 12 g9 13 W, }Omn! Of CaPB COd oo oo e e e 100 370 | 33.37 26,55
o 150 VN7 ) RS R
190 5.00] 33904 26.85
41 48N, |1 o o| o g
. . . 24,06
20202 |...do ....lgg 10 W. }Northwest edge of Georges Bank. 35 10.60 32,97 25. 28
55 7.46 -
42 06 N. | 1t
20208 | Aug. 13 [{§2 98 X [}North edge of Georges Bank. ... ocecercmcnrneecece. nlon
. ’ 60 8.30
2 o N 0 1.7
0204 (...do....g8 40 W. }Northeast edge of Georges Bank.....ooooeeooooocmaionancly 28 1%33
: i 70 6.30
41 51 N. ol 1563
20205 | Aug. 14 66 18 W. }East end of Georges Bank._............._.. mmememennenan ';’8 lg“_gg
60 8.80
i 0 16.04 | . 32.
20206 | Aug. 15 {66 2g W, }Northeast part of Georges Bank ﬁ 1;:% ¢ %é:gl
60 6.10 33.07 26.03
. 0 15.50 32.60 24.03
41 53 N. 20 1470 | . 32.66. 24. 25
) 20207 | Aug. 17 {66 2 W. }E“St ond of Georges BanK...omue ool _lilllll 40 10. 05 32, 95 28.36
70 7.95 33.06 25.78
e 15,83 32.60 24,11
g 41 46 N. 20 11.80 32.82 5
20208 | Aug. 18 g 28 W, }----d" ------------------ 0! 1000]| 32.8 ]
60 9.10 32.94 25. 51
" o 1660] 325 23.74
» 2 BN 20 16.70 32,54 23.72
20200 | Aug. 19 67 05 W. }Southeast part of basin, north of Georges Bank.........- .133 12: ;g g‘ gg .%_ gg
200 6. 60 34,79 27.33
300 6.40 34.86 27.41
.- | 3| ual zn ns
. . 2,
20210 | Aug. 20 {;’;'7* o }Basin, offing of Mount Desert. W0 6.60 | 33.08 g
) . 100 4.50 33.57 26, 62
200 5.80 34,15 26,93
Y 28 }3‘ ig TTTTR2T06 | 2500
20211 |...do ... ég gg %IV }Near Mount Desert Rock. RS 138 g% 33.08 25, 28
150 6.06 | 8415 26.90

1 Probable error +0.1°,





