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Fiqg. 199.—The single-barbed arrows show the direction of the gradient current, as calculated for Massachusetts Bay by R.
Parmenter, June 16 and 17, 1925. The double-barbed arrows outline the nontidal circulation as it probably exlsted at
the time. 'I‘he 'broken curves glve the density at the surface For further explanation see p. 952
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Relative velocities and directions of the currents in Massachuaetts Bay, “Fish Hawk" .stations, June 16
and 17, 1925, 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 Aungust, 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, theregional 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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Fia. 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 & rather complex screwing motion. In the northeastern part of the gulf, however,
the surface state more nearly mirrors the remonal dlstnbublon of density for the
whole column.

Unfortunately no one of our summer eruises has afforded the data needed for a
satisfactory mapping of density for the whole area. In the only summer (1914)
when the southeastern part of the area was surveyed the coastal belt (more impor-
tant, dynammally) W&S neglected 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 dynamic 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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F1e. 203.—Dynamic gradient at the surface, July to August, 1914, referred to a base station in the Eastern Channel. The
curves are for every dynamic 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 a slope rising from Browns Bank scross 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 German 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 waterbanking 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 aslong 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 a 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 dynamie
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 F16. 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 salinity,
was necessary in its construction. It is probable, also, that there was some error in
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 gradient 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 ), rathér 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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F1q. 208.—Dynamic gradient at the surface, August 4 to 20, 1913. Contours for every dynamic centimeter

In August, 1913, no data were obtained closer to the Nova Scotian coast than
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 a 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). o ‘ e

Unfortunately, no observations were taken in the southern or southeastern parts
of the area in August, 1913. However, the distribution of salinity (p. 767) makes it
probable that the heavy water in the offing of Mount Desert was then entirely
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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
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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 rdle 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 “frictional 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.® -

‘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 Portland lightship

Current | Current
Month Current s Wind e« toright | to left
1913
October...... S.87° W 8.2°E 89°
November 8. 31° E N.s4&°E__________ 65°
December. 8. 11°W.._. 8.80°E 61° ———-
1919
June - 8.36° W._____ N.3°E 147°
July . e N.62°FE . cacaeee N. 28 E o aeemaee 34° |
AUGUSE <o 8.74° W . .. N.33°E 139°
Septeniber . N.47° E | N.2ZI°E 20°
October N.58° Bareeeeceecammeeen N.73° E. 15°

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

% Dinklage (1888), Witting (1909), summarized by Kriimmel, 1011, p. 451,

% For theoretic discussion and explanation of modern mathematical methods of calculating wind currents see Ekman (1905),
Kriimmel (1911), Sandstrém (1919), and S8mith (1926).

# This statement has as its basis current measurements {aken at a large number of localities, some of which are discussed above
(. 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, MABS.

Month North | NOrth-| gy | SOUth-| gouey | South- | yyeqy | North-
HEVITIEY o R, 10 5 2 ] 3 23 28 23
,February 11 5 4 8 ] 7 31 %
March - 12 7 6 [:] 8 17 24 20
April — 9 11 12 7 6 16 18 21
May 8 9 13 8 8 21 18 15
June_. e e mv—————————— 10 9 15 6 [} 23 18 13
July 5 [} 10 [ 8 33 21 12
AURUSE . e e e 7 8 10 7 11 25 18 14
September 3 11 7 8 8 9 22 19 18
October Cetmmcmcmcaeaan| 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 30 25
Average for 3 summer months 7 8 12 8 8 27 19 13
Average for year 9 7 8 [] 7 21 23 19
PORTLAND, ME,
January 1 21 [} 1 3 6 19 19 24
February 1.___ 22 4 1 4 8 17 19 %
March 17 6 3 5 13 15 18 23
April 18 12 6 4 13 13 14 20
ay. 12 10 9 7 21 14 12 15
DO, e e ca e ctcmmmatc e mm e e macamamam—— e 10 11 10 |. 8 18 14 13 16
July . 11 7 7 [ 25. 19 15 10
AUGUSE! o oo v aas 9 7 9 8 23 18 11 14
September ! 14 7 4 5 18 10 12 20
October. 15 4 4 8 15 22 15 19
November 18 4 2 4 8 24 19 21
December. cu uocaemcmnen- 21 4 1 3 5 21 19 26
Average for 3 winter months _ .. oo 22 5 1 3 (] 19 19 25
Average for 3 summer months 10 8 9 7 2 17 13 13
Average for year 16 7 5 5 14 18 15 19
7 5 4 8 17 27 21
9 4 4 8 16 28 22
8 5 1] 13 17 20 22
14 8 3 17 16 13 17
1 [] 3 30 16 9 14
12 7 4 31 15 11 14
{ . 9 3 2 40 21 8 9
August!.... e 4 9 4 3 38 18 10 13
September ! 9 6 b 3 22 21 12 21
October. 10 [] 5 2 22 20 14 21
November R 10 9 4 3 9 24 21 20
December . 14 7 [ 4 6 13 27 23
Average for 3 winter months. ..c.couaan_.. - ——— 12 8 5 4 7 15 27 23
Average for 3 summer months 5. 10 B ] 3 37 18 10 12
Average for year 9 9 5 3 20 18 17 i8

1 One per cent calm.

8951—28——62

2 Two per cent calm.



966 BULLETIN OF THE BUREAU OF FISHERIES

Average percentage of winds from each direction (10 years, 1911 to 1920)—Continued
YARMOUTH, NOVA S8COTIA :

North- South- South- North-| vqrm
Month ; . North | " b East | Tgast | Bouth | “oct West | " raqy | Callm
January ... ...... e emmace e me———————— 15 12 10 9 [ 10 8 30 2
FObruary oo e e 16 13 9 8 7 7 7 20 [}
March. .o et ecemm oo 17 9 7 7 9 11 10 26 4
.8 ¢ ) ¢ 13 10 10 8 9 12 13 2 5
BY eneac e 11 (] 6 10 16 18 15 16 2
June....... "3 6 8 20 20 15 14 6
July... ] 3 4 (] 20 31 14 8 8
August 6 2 5 6 20 11 14 18
September 13 7 8 7 14 15 11 18 12
OCtODOT oo e 15 8 9 7 4 18 10 [ 13 6
November. oo, - ——— 15 12 10 5] [} 14 11 23 4
December .. S, 16 14 10 8 5 10 5 30 2
Average for 3 winter months.._._ 16 13 10 8 8 9 6 1 0 FR—
Average for 3 summer months .. [] 3 5 7 20 25 12 12 |aecmimmm
Average for year._. .- 13 8 8 7 12 16 1 20
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 quadrant
JanUAry caeeeaan oo North to west, 63. West to south, 68.
February ...oco...._.. North to west, 73. West to south, 50.

March ... .| North to west, 57.
North to west, 58.
West to south, 50.
‘West to south, 45.

Northeast to northwest, 49.
North to west, 58.
.| North to west, 64.
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 Scotisa,
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 & 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.
Tt 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 equlhbnum 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 expldined.
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 imore 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 preva1hng 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 ‘more
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.

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 all 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 ourstation 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

,'? Theoteticaily, 21.5° to the right of the wind, if the depth of water be one-fourth 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 so0 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 sahmty 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, t0
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), applied 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 probable, 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 diverting 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 disproof.
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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 fundamentally an
inshore current into a 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., & 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 FHluntsman
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 area 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.
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F1a. 207.—8chematic representation of the dominant nontidal efrculation 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
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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:.

% Vide the drifts of bottles from the Bay of Fundy to Cape Cod in 1018,
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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.

Our 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 a 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 corresponderice 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 dynamie, 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. i

Deflection of the horizontal tidal oscillations by the rotation of the earth simi-
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 Centlgrade, salinity in parts per m111e, and densmy is
at the temperature in 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 4:0.3° 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 40.3 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 compressmn of sea Water as condensed
from Ekman’s (1910) tables 2,4,and 5.9

TaBLr 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 n
. density density . -, /| density density
0.05 0.38 || 200 0,97 3.35
.10 .43 || 250. 1. 20 3,83
.14 .48 || 300 1.42 4,30
.19 .57 || 400 1.93 4,78
24 .87 || 500-. 2.40 5.25
.29 W78 1 600 e caaancmenns 2.88 5.72
.33 .87 '

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

Add Subtract
Depth - o
—1°]1° | 2° [ 8° 4| 6° | 6 | 7° | 8 | 9° [10°| 11°| 12° | 18° | 14° | 15° | 16° | 17° | 18°
0.01 ;0.02 | 0,02
021.021 .02
07 .08
. TaBLe 3.—Additional corrections for compression at other densities
Density
Depth Subtract Add
22 23 2 25 26 27 20 30
100 - ] 001 (1) I N SO,
200 .01 .01 0.01 0.01 L
. .02 .02 .01 .01 0.01
T S .02 .02 .02 .01 .01
500 .03 .02 .02 N I S AR M, .01
600 - .04 .03 .03 .02 0.01 | . .01
700 04 .04 .03 .62 .01 .01
800._._. .03 .04 .03 .03 .01 02
O S .08 .05 .04 .08 .01 .02
1,000 . .08 .05 .04 .08 .01 .02
1,100 T I T .07 .08 .05 .04 .01 .02
,200... - . .08 05 .04 .01 +03

9% Condensstion 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 sccuracy of observation and will suffice for the
construction of all ordinary projections of density in water so shoal,
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TaBLe 4.—Temperatures, salinities, and densities, “‘ Grampus’’ stalions, 1918

Station| D88 | pogition General locality .| Depth | TeMPEra" gaunity | Density
Ca ° R : ] 17.78 3207 23.05
10001 | July 9 [f42 30 X loft Gloucester ... ' { L ‘ e T AT ]
o] 18383] 317 22.68
42 2N, : 0 %+ oy ot
10002 | July 10 {72 32 5 lofng of Gloncest ke 4:01 3277
, ‘ 18 a2 ey
. " lje2 T N . o : . 18.89
10008 ... do..... {38 37 3. [}7%4 miles oft Cape Ann .
N PP , 1 Lol 1628 sner 23.23
10005 | July 12 {78 32 5 [}a34 miles off Eastern Point, Gloucester. 9 6.1 N A BT
I : 0 [ 1e.11| 3L06 23.45
| . i . 1 T 828 |ecan cccmac e nccrae
- 10008 | July 13 ({2 Z N }on Bostop Harbor.. 8| 32,52 | 125,70
. 49 5.17
Q| um| ne 2.1
42. 44 N. X s . o, N . g D L
10007 | July 15 69 50 W. }OmngorCape PN 1) : S S SRS lg; tgi 5% 5E
’ 220 61| 3378 26,77
N S 75 ¥ P N
10008 | July 16 {;g ;g %IV }Nortb Of Cape ADN...ccuveeccccanecivenccccmcam——————— { % . 5 32.80 125,70
, 2 49 N. ‘ o] 1972| 4| o=
10009 |.... 40 (% % W. }omng of Merrimac River { & %8| % 28
' ‘ ' df o) 1s00| 3Lz . 2e4
. z L
‘|43 04w : ‘ [ S IO Y i
10011 | July 17 {70 sy }Near Isles of Shoals Y
: 10| 46l |TTENEE| 26w
) Bt 146‘ - 33,04
100120 July 23 ({72 58 3 }Southeast trom Tsles of ShoAls. . rm. oemmmnmens ieenel{ p | 980 3182 BB
. R B L : ol 138 se8 2,10
10014 | July 24 {73 18 T+ Nofing of Kennebunkport B I el I
% - I —
| 3] ua
) 1
10015 | July 25 {33 37 N. }Mouth of Casco Bay. | 1) s
55 6.89
o) 18
10016 | July 26 ({8 2 N. | Near Segutn Isiend ~ 8| 1%
. 8 2 W. 27 5 I N
37 7.44 13214 25.18
. o B®| um 23,80
19| July 29 (43 30N, : : o
10019-| July 20 (g3 3§ }0ffing of Casco Bay : = e T Y e -
' noe b.67 | s%0T | 26.01
' . : : o] 13.05| 9243 23,2
10021 | Aug, 2 4338 N. Voo Monhegan Island. ‘ 2 9% i mammnenine
Aug. {69 v } onhegan Island... ‘ : E T e e
) 110 7.22 |7735084 25.78
43 26 N. R ol 1667 )
10022 | Aug. 7 {70 N }omng of Cape Elizabeth { 1067 feuaen oo e

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

station| D8%& | Posttion General locality Depth | T°EPer&| salinity | Density
o Q| um| we| =a
g lf3 10N bt A
10023 | Aug. 7 {88 10 T+ piatts Bank ol 1.3
82| 4so| 3E0|28.3
o| 13.33| 323¢| 242
al : ' AR %] e
43 26 N. Penobstot .
(10025} Aug. 8 {68 A }Omng of P Bay gg g%
01| 7.8
43 40 N, ~ : o 0| 1389
10026 |-..do e {88 BB G0 { me] %@
ol 1800
43 2 N. 81 By
10027 | Aug. 14 Nes 08 W. }Bouth of Mount Desert Island 1g7 ‘.%:28
18] 600
(o 1800
18] 1039
3 BN : | s
10028 {00 .. ({83 20 N: NEastside of basih......._.... s of (- 76
183 7.39
29 739
w| o8
43 26 N. )
1009 |.-.do.[{8 B T [JGerman Bank....... : ceremeeene] g eer |l =
o4| o6l| 33| 2h4l
o} 1
B 45N A
10081 | Aug. 16 [{33 £33 [} West of Luroher BHOAL<-evmemmeemmencn samecemeanns <nees Bl =z
137 7.67
43 56 N. : 0| 1380
10032 | Ang. 16 {g8 33 3 [} Near Mount Desert BOOK--rm-muommw soemmrmmenns —oeee { o] . 2%
| o| 108 a2.68| 2500
10038 |-.-do._.[{$4 2 3 Nom Machias, Me 2| U -
e 30 W o - i g6 967 | ITIIITT
: e o8| Ees| %
. - o} 1000
: 44 50 N. [y, iy ' 18 983
10034 | Aug. 17 ({48 30 X Marana Manari Chennel, off Campobello. ....nc.eemeoca- | o
’ B o S 101 9. 56
- 0| 1088
: ; : ;A 18| e
10035 | Aug. 19 {84 38 N o cutler, Me...... - I
‘ [ B e
82
: : A o] 1.
10036 | Aug. 20 [{## 28 X [Lofing of Machias, Me ' | &m
T B W ¢ ’ us| 7.6l
18| 74
' 0| 1218
44 17 N.
toos | Ao 21 (G5 g5 . O Frenchmons Bey EIE T ] e
0 13.05 32.32 24.3¢
: 4z 1N, Ba gl
10038 |...do .. {88 23 3 [lofing of Pencbscot Bay T p——
' ' o -
[
43 37 N.
10039 | Aug. 22 [{83 37 N S_-_-do | B
146
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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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TaBLE 6.—Observations by W. W. Welsh, April and May, 1913—Continued

?i?x: Date | Position ) General locality : Depth Temra—‘ Sallnity 'D'ens:lty
° ’
@ 12N 0 350 | s245| 2.88
5| Mar. 20 {88 13 35 [INear Boon Istand 3 g2 @ =11
43 13 N.
7 Apr. 48 BE . do .. ol se0| 27| 204
s 10N 2| 39| x| oo
8| Apr. 5470 28 W, }----d,° 51 30| 3304 2.2
C s 24 N N 0 3.83 29. 57 23,46
ofApr. o [{8 G }on Wood Island. ..... - 18 aes| 7 240
4 BN. i of am| 7| 2030
1o | Apr. 10 eeido 18 4051 3180 25.20
P ® 2w} , { 38 s00| 3252 258
2 5N ‘ 0| 4f0| 3Lss| 2508
1| Apr. 18 82 57 3 }Near Isles of ShoalS.eavreeeemoeeeo o cememe 18 sl wa 2576
0 46| 2913 23.0
12| Apr. 14 ({88 18 3 [0 Cape Porpotse { 18| £w| e
12 55 N, 0| 505 30.66 24,26
13 | Apr. 16 70 41 w. }Near 1Isles of Shoals g t gg gig %‘g
2 5N i ol soof some| 243
1 fapr. 18 [{f 1) . |Joft Merrimac River e I8y 4m| e} a8
15| Apr. 20 ({52 58 % Jlof Hampton 0|  4e7| BL1l|eeees —
2 55N 0 483 3L43| 2489
16 | Apr. 22 {{$2 53 3 }Near Isles of Shoats — —f 18| 4@ wm) s
{142 89 N, 0 5.11 30.03 4. 47
171{ Apr. 28 . do.... R { | 48] 3.8 2498
? \{7_0 ® W-;} : , 27| dos| sdse| 2586
43 12 N 0 6.67 31.76 24.94
18 | Apr. 25 ({83 12 {- [}Near Boon Istand o Z| o] wmel amm
43 0N 0 795 . 30. 2. 40
19| Apr. 26 ({13 93 - }Near Isles of Shoals 7| 4@ 45| 7
4 02 N of ~7m{ aLstf 2460
20 | Apr. 20 . do. { 27 4.05 32.33 25, 68
) i s w. ) 8| 4oo| 3272|2800
42 57 N. ol as6|  s0.66 24.08
21| May 1 {82 5 }oeendo { & 26| 28| B
42 57 N. .
22| May 2 ({82 53 [leedo o rm| me| 2w
"~ of 81| =me| 2381
23 | May 3 |[{42 % N. Log Hampton 20 6.00| 31.8| 2487
0 42 W. 6| 4o5| 3240 2580
s m N 0 9.05| 29.54 2,87
24 | May 5 . do 291  &17| 395 2597
% 4w { 8 «u| ®=el| =&
42 56 N. 0 o.78| 20.601 . 22.80
% | May. 6 {70 w.} ----- do - 8] LR 28| &R
gz 86N ol TE|.2B)BE
26 | May 8 70 41 W‘} do ﬁ 2‘% - 25“
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TaBLE 8.—Observations by W. W. Welsh, April and May, 1913—Continued

1Btations occupied by steamer Bluewing.

fiel Date | Position General locslity Depth | TeIPer™-| galinity | Density
L] 4
o lf2 56 N ol 7se| 34| 2m
2 | May 10 (33 S (JOf EamptOn e { BB
42 56 N. o] 71| 30.73| 2400
% | My 2 {if B et { A kil % T3
42 56 N. ' : o| 72| aoss| 2416
|y 1 8 8t [ 8] iB|-pulan
: . of sn| 30s0| 278
% | May 14 ({32 38 H- iNear Isles of Shoals { moem| BeL
31 | May 16 [{#2 % N. Mo Hampton 0] 817] 30.04] 2400
0 42 W. a8 239 | 8
32 | May 17 {% 22 VI“I,'_ }North side, Massachussetts Bay, of? Bakers Island._._...... { lg ?‘% g(l): gg 544'23
TaBLE 7.—* Grampus’’ stations, 1913
Station| Date Position General locality Depth T:ﬁ?:r' Salinity Density
. 2 % 00N ho ol s&m| 8| =0
100601 | Jan. 16 ({35 35 0 . [}7 mites south (true) trom Gloucester Harbormouth.| 48| 528 3286 | 208
‘ of 472| 3286| 2870
w0511 | Jan. 30 ({72 38 00 N b4 mites south (true) from Gloucester Harbor mouth-{ B A8
: of 461 22| 282
42 43 0 N. -
w052t |...do__. {82 43 %0 N: 1pewich Bay { B 53| TER|H®
AT DR o| 28| 28| 219
42 37 0N, : . 3
100531 | Feb. 13 ({82 37 %0 N: L4 miles south, 70° east, from Cape ADD «.-..n.-onno- { @) 1wl omml %2
P ol 28| 28| 202
100541 | Mar. 4 ; }s miles south, 32 ° east, from Thatchers Island...._. 46 3.05 32, 06 28,27
70 30 00 W. 82| 3.61| 33.04] 2620
o “a05| 3232] 2568
' 42 33 00 N. 3 £08 [
so0est | Apr. 8 {73 B3 Q8 . [hemme 0 o e e
55 . :
77| e 8AF)T 6.8
10056t | Apr. 14 [{#2 23 90 N+ [\2 miles south from Gloucester Harbor mouth ... { o %8| BB %6
| 3| wal pel zs
42 06 00 N, ' : : :
10057 | Juty 8 {{#2 98 00N ot northern Cope Cod.-amememnamamsmens cornecianace | ww| gdg) e
: 78| UEII]  saes| 2584
41 47 00 N s| ‘K| | o
10058 |.-.dO ..._[\gg 10 0p W, }Oﬂing of southern Cape COd.moeemrmmmocaanoaamees 110 ﬂ? 2.3 2.0
0| 13.38| a308| 2498
10000 | July 9 [{8 95 0 3 INorthwest part of Georges Bank....o.e-er:emeuene { 27| ‘12.81| 83.07| 249
. 8| 1261| 33.13( 2504
10060 |---do —{{88 41 90 N: N i northesstof Nantucket Lightsbip.... 3 BE| Ba| B
0 |...do....{53 55 0o W, [}s miles northeest of Nantuokot Lightehip.---.-o...-.. | B wu| me| a0
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TaBLE 7.~ Grampus’’ . stalions, 1918--Continued’

983

Station| Date Position General logality . - Depth [T9RPEF"| Salinity | Density -
- e uilm w
- Nran ; o| 2000] 3341 23,55
10061 ‘July 10 {gg gg/ 83%. }Contmentaledges.s"n.NantucketsnoalsLipntsmg-{ i) gg. ‘ %g% gggg
lo 29 00 N o| 1944| 3288 2842
10062 |...do .. {30 20 00 3 }Oﬂin‘ g of Marthas Vineyard { g| s mod) 7
T e e g b ’ ol 17.50|. 3205 = 23.15
10085 | Aug. 4 ({8 %0 00 N: loff Chatham, Cape Cod coag] el 247 25,51
N 9 42 00 W4T 48 58| 32.56 25.66
! o Bn| 2%l E
" 1008 42 08 00 N. Y . .
1000 | Aug. 538 0 00 W, |JOftnorthern Cape Cod. Samelocaltty ss No.joosr.f 37| 8801 52| 2554
73 6.22| 32.52 25,59
. . o] .16.67|. 32.00 23.41
a2 8 oN 0 -1 e -
10087 | Aug. 9 {82 31 W }Mouth of Massachusetts Bay, off Gloucester........ i 2‘1’5 ik - 9;
U 1| &1l 27| %0
) ' 2 1173.'% 32.21 22.01
42 33 00 N. :
;ooss .--do .. {69 33 00 W, }Basin in offing of Cape Ann...cececeenmecmnncn lg% g:g gg gg:a
274 6.33 | 3427 26.96
'lg g %%gg 82,52 23.88
10089 | Aug. 10 {g % 88 %IV }52 miles southeasterly from Cape Elizgbeth.......... 3(13 g:g; ""gg.- gé ------ gg-.?g
‘ ' : 183 5.12| 33,46 26,48
o ’lg’, loa| 5268 28,91
"10000 |___do_...[{42 51" 00 N."Wproor Cashes Ledge ] 618 | T3ae | 25.83
' {68 2 00 W, } o1 6.30 | 33.21 26.11
183 6.61 | 33.84 26,57
. | 3| uul 38 =3
10001 | Aug. 11 |33 ,f; % . [ofing of Penobscot Bay.. @l e -
10002 |...do ... [{#3 ‘% 00 N [\Basin tn offing of Mount Desert ROOK..cenv.oer-rvv
10093 | Aug. 12 ({83 24 00 T 1} East side of basin off German Bank. .--.....ecoonn.
2
10094 PR (. . {g 24% 88 %Tv‘ }Weszern slope of German Bnhk
43 20 00 N,
10095 __.do....{66 2 %% }German Bank

: Apptoxirﬁately
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TaBLE 7.~ QGrampus’’ stations, 1918—Continued

Btatlon| Date | Position |- General losality Depth | TeER8M-| galinity | Density
o| ‘1222 s27{ 248
o 4w o [ I e e
4356 00 N.. » --
10006 | Aug. 12 ({88 38 00 T+ Not Lurcher 8hoal e Y
. , 110 , 33.30
l e |7EI :
: : w| 1%
; o 1a |f44 13 00N, N R
1ooor | Aug. 13 {ev 3oy }Northealtond.otbulnoﬂ Bay of Fundy. R e
201 6.00
‘ 4 24 0N 8| 0%
wN.. . ’ o A 48
10088 |.-.do.....{&¢ 20 3 3 JJos Machias, Me g —
10099 |...do. 44 08 00 N. }4 miles west of Great Duck Island, off Mount { 0 12.78
88 10 00 W.|f Desert. 37| ‘a3
of 1278
N Bl 0
43 52 00 N. Nog Mount Besart Rock |t 87 [eemean
10100 |--.do.._.. ({83 52 00 N loft Mount Desert Rock. ----.eovvvemmereeeneanes Y
183 6.22
| h
10101 | Aug. 14 {82 auN JOfng of Penobscot Bay.-.mveremememmemmceceneseaeee ' 9‘23
| 01 8.5
' o] 1611
, 8| e
10102 |...do.... (&3 35 G0 3 [}12 miles. 20° E. from Monhegan Island Light......... fo|7En
7128 20
1877588
y 3| nal nel =
43 32 00 N. o .
10103 |....do.....{£3 32 90 - o Casco Bay..... . — — Al P
i 672 | ExEs | 2578
o) 1722 3.8 23.14
18| 9.6l
10104 | Aue. 15 |{f3 98 80 N Ihrough west of Jeftreys Ledge, oft Boon Island p (7 I
w0 08 00 W. o T g sl 30w
155 433 ;
ol 17| s200| 2818
v N B s
10105 |... do.... % ;?1 gg w. }Trough west of Jeffreys Ledge, oft Ipswich, _..._.___. gg :':: EOXT R
. 7 _ el e TR 2k es
a1  on 42 29 00 N. [\ Mouth of Massachusetts Bay, 6 miles off Gloucester \ 16.11 32.18 .59
0106 | Ave. 20 (73 3 00 5 (FRRer mouth. ' { Zp Al sy 208
’ 40 17 00 N. 97| > 3.0 u.0
‘1012 | Avg. 22 {1} 17 03 lomng of Marthas Vineyard, 60 miles................ FANE S e

2 Ai)pmximately
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“TABLE 8.—““Grampus* stations, 1914

§

985

Btation|  Date | Position |- General loeality Depth Tomm Sallsity | Density
o 168 3L17 2.6
11 A4
10213 | July 19 {g 11 X lloft Northérn Cape Cod ... 100 3.97 ggﬁ nl 26. 05
: 130 i B
o! 175 3180 2.13
. %g ' 1'% ;‘;’ 32.25 25.24
10214 |...do ... :‘1’ 3? %IV }iBasin, off Chatham, Cape Cod {gg ‘ ,é_%g gg_ 92 26.13
o 1% 553 aae| 264
0| logs) 20 23.53
10215 | July 20 ({8 19 - \Northwest part, Georges Bank : ;?3 1w |HE|TUE
. ; o| 1860| 3310| M8
10216 |...do .... {f‘g g % }Southwest part, Georges Bank. % %g& 3358 25. 30
‘ A j 70| 10.64] 3488 26.76
ol 173 32.74 23.
0 20 N 20| 10,64 [eeeeeonoee|oemenm e
10217 | July 21 {68 13 W'. }Southwest slope, Georges Bank.. .. coeene e . 138 1?%8 : 83.@0 26,01
\ 150 | 10,63 | 3523 204
0 2048 3442 24.37
0| 17.70| 3604 26.16
40 08 N thwest of G Bank w| i B 26. 8
. [} 68 BANKaeroccannaa hO0 | 60,32 |imcavennnn
10218 | do... {68 x3 }Continental slope, southwes eorg 20 g8 a2 55
400 34,06 |oeerrnn..
500 5.25| 84.90 27,50
_ 0 1890 33.55 23,68
10219 | do .. {40.‘ 39:-N. }Southetn slope of Georges Bank g 2 }kgg
: e BWE ' C o | 1028|346 20.65
, ( o0} .19.98] 33.8 2. 94
, . - 401 15.35] 34.97 2589
: 40 54N tal theast of Georges Bank | ‘in| Rz 2@
. 68 BaDK e veeeeee 3 .
10220 | July 22 {66 ny }Continen slope, southeas eorg 200 F gg a1 272'{
{ 400 555 | 34.87 27.52
500 502 3487 2759
o| 1850| 3274 24,05
10221 |__.do._.. {3}, N }Southe,m slope of Georges Bank .. oooeeoeeeeeom oo | moel B0 2% 74
o : il 160 1078 8525 27.03
10222 |- do__. {8 B |lsoutheast edge of Georges Bank._.o.eceoemmemercenne. { | R BB n=m
ot I 4t ugl sl e
- 41 u N. ______________________ . o o
10228 | July 2 |{& 35 3 [}southesst part of Georges Bank..._.. @ il BR| A
: 0 1.1 3247 24,84
42 08 N. \nro theast part of Georges Bank 30 10.76 32. 54 24.92
10224 |...do.... {82 B [} par 85 10.78] 3261 2407
o] 1528 316 23.81
. 2 2N , 3
10226 |...d6 o {67 oW }Southeast part of basin north of Georges Bank.......... % g% gggg % g
s 250 7.93| 35.08 77.36
10226 | Tatv 2s |22 B N odge of G Bank A8 BRl BBl B%
10226 | July 24 {66 1 W. }quthe&st g0 of Georges BaUK..o..---ovoeooeooe ey 40 -t g
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TaBLE 8.~ Grampus'’ stations, 131 4—Continued

Denatty

‘Tem |
Statlon| Date | Position General locality Depth | °7Pe™| Balinity

ol wu| s2al 240
o .2 40 9. SO» gi.og %gg
10227 | July 24 [{82 18 N |}estern Channel between Georges and Browns Banks..{ 50| 53| 3i78{ 7o
) 170 7.15 34.99 27. 41
220 6.95| 3508| 27.47
e uy 4 t%| BBl 2R
10228 |..da (g5 51 W, }Browns Bank.... e o) Eml sl ww
N ’ { Sl el Bu| #®
10220 | Ty 25 [{i2 33 : Northern Channel ot ey 2.48
' . 0. 108 sLel  uw
E 43 19 N. Sable..- . Sl e { 800 3.0%1 8207 ¢ 25.56
10280 |...do...[{82 18 T lomng of Gape Sable B0 814| 3234| 27
ol 66| 362 24,85
10231 | July 27 ({8 57 N: |1Protie off Shelburne, Nova Sootia... ) L) S| 2.6
. 4 soi{ %N amw|  wn
ol 1500 3126 32,12
IS I 25.23
102 | Juy o8 {8 BN a0 emmmimmeee emmmmeeaiaant 100 E %.gl 32.88 |-t .
: 140 SEE1 ssee| 25e
ol 1s95] 312 22,85
| & 18 e 28
~ 42 41 N, 200 ¢ 7.74 N I
10283 |--.d0 one {63 58 W. }“"d°' 300 7.62 | 34706 27,81
00| 530] 8492 27.50
500 4.98| 3483 27,87

. . o:|  1xerl. aner| .2,
43 18 N. f C Snble.-;-----..;;----;--.'_-----'.-.’_-.--.~-{ 80| o nAT} - 8167 ‘24,75
10243 | Aug. 11 fyg5 27 W. }ang;o Cape 85| 85| 3Le8| 2545
. . ol 10.00] 3284 25,28
L 43 22 N, " 30 9.64| 3286 2536
10044 | Aug. 12 {53 555y }German Ben ‘ { 8|  9.60f 3200 2639
o ' ) o waa| 8283| uw
10246 |-..do ... {43 49 T iWest of Lurcher Shoal o inl BE| n&
86. 61 W. 120] 85| 3411] 2651
: o . 0| 2444| a3.08| . 2661
“ BN ¢ Machiss, M: %] &R B =&

i e |E aci 0. 3 3
- 10246 |-.-do .- {5 W, ||Basintn offing o g 15| 7.58| 3405 26, 68
. s 190 | 817} 3447| . 26.85

(A T )

‘ 0 10,44 32.52 24.96
44, 21 N, as, Me. { 30 (-5 7 S "
- 10047 ...do....{87 W }Qﬂ Machles, Tl e cses TR 25.47
of ‘13.33] s2es 24,52
43 46 N, Rock 100| Ti8| B38| 289
10248 Augm 87 B8 W. }Oﬂ Mount Desert Roc = 1% et Bul '%“9
« 10| 83t 3449 26.84
4 o 17.s50| sLm 23.08
431N, : 1t of basi 1& 58 ‘a‘ﬁé §.§I§

-l ] n W 1 X &0,
109 o2 T }Eﬁ’t"mp& o basin- “Is0 | o e04] 8385 2641
: o o 20| 583] 3848 26,41
C o 1s05] 3252 24,48
10260 | Aug. 14 ({3 3 T hofing of Penobscot Bay... a0l oee| BRIl Bu
: = ‘ 1451 €26t sadei 2627



PHYSICAL  OCEANOGRAPHY OF THE GULF.OF ‘MAINE

Tasue 8.—* Grampus’’ stations, 1814—Continued

Station| Date | Position General locality Depth T“"‘l"‘:m' Salinity | Density
° , . 0
10281 | Aug. 14 ({88 2 N: lomng of Casco Bay iﬁ%
' ‘ o
‘ 42 57 N.
10952 | Aug. 15 [{§2 §7 N oft Istes of Shoals 2
10953 | Aug. 22 |{#2 % N: llofing of Gloncester ..
N 140
0
10254 |...do ... gg % %Iv }Basln. offing of Cape Ann 180
200
2ot 280
0 . . 2.
10288 | Aug. 28 |[{82 27 N Ncentral part of bast w| Bl e e
1 ug. ; enira) \q a8in B . . o
R e Tl ml s wE| om
0| 19.56] 3180 22.48
' 41 65 N ‘ basin, offing of O w0l 454\ e8| 01
10286 |...do ..... {4} %W }ggumwest part of basiz, offing of Oape 00d.o..oecionf 1007 T 424} 3288 2.10
. 180 5.68 | 33.64 26, 64
; s 41 39N, y o o| 2000 3205 22, 54
10257 | Aug. 24 ({4 % N: llom Cnathem, Cspe Cod { S 201 2% 24
, 41 BN L . \ -0 ‘972 s2ie] - 2276
102568 | Aug. 25 { ; }On profile running southward from Marthas Vineyard. . 15 14,201 8243 24,18
70 5 W. 30| 1200] 3282 24,68
. ‘ . 0| “oresl 33.60 23.25
o8 33,0 | & 4§ 25 8
‘ © a0 03 N o By Rul 28
10260 | Aug. 26 {70 4 W, } --do 100 1163 | 3523 26,88
) 40| 1L45| 3541 27.02
gl Bg wu| =
39 64 N, +18.06- -
10261 |-..do ... : (V. __do. 200 1199
‘ 0----1\70 43 W. } | 300} &1 3518 27,10
Cof-hese| 9,26 3616 2753
40 02 N 8| BR B %g
10282 |...do...{#0 B Nh__do. -} 10| ivse| asie| 268
18| 10.35| 3526 2.1
41 12 N. ~ C g el mmsel a2 2.11
10268 | Avg. 27 |{83 25 . do. -{ i7| 1830} 3245 2438
o] 167
2 09 N. |
10264 | Aug. 28 {70 0 W. }Of.[ northern Capg [0, Y ‘.. { gg g:g; gg“gg gg:g;
‘ *
TaABLE. 9.—Grampus stalions, 1915
-] » . 3
r , : SR : S e o) ear -szag| 2544
42 30 N. v .
May 4 Offing of Gloucesteraammnromeccacmac e vmcecccecaarae 50 3.55 32.68 26. 01
10266 oy {70 20 W. } g { 130] 3.55| 3281 26,11
, 2 610/ - g.08 26,
102687 | May 38 gg % %Iv }Basin, offing of Cape Ann ;gg tﬁg 33%"%2 gg
. 26,

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

Station| Date | Position General locality Depth |TeMPAra- galinity | Density
° s ‘ 0 el0| 279 25.83
10268 | May & {g i; %IV }Centerot gulf near Cashes Ledgo. .coeeceiamcnnccramneen {2.“3 %‘g gg_g;; ﬁ'%
. 3| 18| 53 i
43 04 N, .
10260 | May 6 {67 % X hcentral part of basin 10 (%) B® &b
5 1
; 3| 18| &gl um
43 14N, \; ¥ 3
1000 | do... {8 33 5y, |}Eest side of bgin.eoooe.ooen 100/ 390| 3xse| 213
: 190 5.95| 33.58 26,46
: 43 26 N, Bank 0 3.00| 3180 25,42
| Moy 78 B jowrmen en Bt | R
0 3.90| 8205 25.47
: 43 82 N,
10273 | May 10 Near Lurcher Shoal { 50 3.42{ 3200 25. 85
v {66 8.} 90| 860 3230| 2570
0f 47| 3228 25.54
“ 05N ) 50 48] 3257 25.80
10278 |...do...-[{57 32 W }_Northeast part of basin, offing of Frenchmans Bay....... 100 5.10 33.03 26.12
. 150 o8| 3328 26.34
225 6.28| 33.66 2648
10274 [...do ... {3 BN }10 miles off Petit Manan Island { o B T e
D (G AL 80 | TTEeT| a228] 2862
10276 | May 11 ({44 09 N }5 miles east of Great Duck Island.. 0 440] 38 25.00
8 WN 0 5.00| 3180 25.17
10276 | May 12 Kes 50 W }Omng of Penobscot Bay, close to Matinicus Rock.__.... 40 4.22 32.34 25.67
. ~ 80 42| 8248 25,75
o 12N s 0 7.80 |  29.58 23.08
10277 | May 13 69 46 W. }Oﬂing of Casco Bay g :. ig g% ﬁg %%‘ ;g
0 78| 3203 25.00
10278 | May 14 [{8 99 N lrrough batween Isles of Shoals and Jeffteys Ledge ... é’é gg{g) gﬁé gg;’%
2 17N o| 10.00| 380 24.55
10279 | May 26 ¢ |\ Mouth of Massachusetts Bay, off northern Cape Cod .../l 40 5.20] 3268 25.84
0 07 W. 70| &82]| 3268 25,98
43 45 N. 0 69| 3156 24.75
(10280 | May 31 {83 42 3 lo milesoft Pemaquid Polnt { | 8| 53 =¥
« " 18N 0 440| 3182 25.2¢
10281 | June - 4 : }Grand Manan Channel.......... 40 4.63 31.82 25..21
: 66 85 W. , 80 58] 3183 26,24
5 N. [\Bay of Fundy Deep bet Grand M d Brl o | %8 .57
44 2 . ay of Fundy Deep between Gran anan an rier .
10282 | June 10 (38 32 3 (\PRRAT o) M| s 2608
. S s40| sL9s 25.26
~ 44 15 N.
10283 |...do.... 67 23 W. }Northeast part of basin in offing of Machias, Me......... {9,8 g' 22 gg- 70 gg %
4“4 00N, . 0 540| 32.07 25.34
10284 | June 11 ({8 % N }12 miles off Petit Manan ISIand eeeooemmeooeemeemeaeeees 0 51| 3231 2548
. 20 514 3245 25.67
10285 | June 14 {28 00 M. }bmﬂeseastofGreatDuckIsland,oﬂMountDesert Island. 0 800| 3L76 24.76
' 43 59 N, ' ' ' 0 7.50 |  32.16 25. 14
10286 |...do__..|{# 53 N: Lo Mount Desert 1sland 4 544 | 32,30 25.51
, . 80 518 3241 26,62

1 Approximate.
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TABLE 9.—“Grampus”’ stalions, 1915—Continued

Station | Date | Position | General locality - Depth [TOMPEra- gayinity | Density
° ’ -
43 44 N. lom bscot B Matinicus Rock { 3g ;ig %93 we
June 14 : of Penobscot Bay close to Matinicus Rock. ... 32,1 25,31
10287 | I 68 5 W. Jotmng v | 70) ‘de6] 3236  2bed
0 270 | 32.41 25.00
June 19 |[43 BN }1«: tern side of basi 100 in| 2o %17
5 + |tEag side o n . PO 5 . 06 X
, 10288 | JTM8. 1Y Re7 30 W. | s 500 3. 49 26, 40
. . 95 26.71
3| i3 zB| BB
10289 |---do. {88 XN doo o 4o me o e ot e 100 570 3324| 2622
156 5.87| 3348 26,30
: ‘ 0 610] 3207 25.25
eerdoea. ({83 24 N. NGorman BanK-.eoe. coummeoccocmamem - . { 25 5.90 32.00 25.29
10290 65 29 W. } ! : \ ,, 60 68| 3212| 2533
June 23 {43 29N }P filo o Shelburne, Nova Sootla [ a9 so| 0% YR
une hg TOfll® 0! elburne, ova 5S¢0 ! 3 - .
10201 | “uR8 2 Re5 08 W. g | 75| o arez| 2588
gl sm| wm| xm
) 31, 25,
T RN 1 - L0 PR | ST (S 75. 0.70 3212 oo e
10262 (st 3 W } w0 zozi sues A
al - 10.00] 3136 24.13
0203 |---do....[42 BON. N 4o ___ . { 40 1. 54 3L.91] 25
10203 {54 43 W. } ~ 85 L60| 3250 26.03
) 9.70 |  31.06 23.95
do....|fi2 BN o : 8 a3 RR| B
R {+ S, . — . 3
10284 {64 W, 120 7.501 34,34 26. 85
170 828 | 3467 26.99
. o Yn| By un
June 24 |[42 22 N. N __ g0 ___ 200 815] 3497 27.25
10285 ) TS {M 18 W, } % 74:3(1} 34,04 27.35
» : . 34,04 27. 66
0| 1000| 3144 24.20
2 42 28 N,
g [---d0.cc : [¢Browns Bank { 40 2.80 32.29 25.76
1029 {ss 37 W.,} 80 7.36 | 33.40 26.20
0| 10.00| 3256 25.08
June 25 |[42 17 N, }E tern channel bet Browns and Georges Bank: 100 § i 5% %g;
7 ne . A8 cnannel between 'whs a; rges Banks... 3 3
.- Joxe : {6 & . ® 10 17| e 27.08
. . 34.92 | -27.35
, 0| 1250 32.56 24,62
‘ do...\fi2 28N }s' theast part of basin, north of G Bank | B0 =Nl B
PR ——— ; outhoas of basin, no! O e0rges bankK...aa ... 3
10208 X {67 5 W. p ' ;gg ggs i 2(7:.41
- S 601 34 14
42 N. i ) ;6 B
10209 | June 26 {69 ﬁ W }Western side of basin fn offing of Cape Ann —oeeee ... { %?g %gg 33;; gg ggg
10300 | July 7 Close to Race Point, Cape Cod - . { 53 ’ lg. gg‘ gé ;g g. g;
July 15 ({44 31 N. 4 miles south 24° west of Libby Island at’ mouth of { ) 8. 90 31. 58 24, 48
10301 67 24 W. || Machias Bay. 60| 716! 3203 25.00
: ile south of Great Duck Island, off Mount Desert, 0| 1L60} 318 24.24
" 10302 | July 19 |44 08 N. N1mi 4 s { 2 7.97. '31.68 24 03
+ 3030 {68 1w } Island, 45 7.24( 3218 25.18
e . B . 0| 1L60| . 31.87 24,27
10303 | Aug. 4 ({43 48 N. Ny nieq west of Monhegan ISIBDd.oooocomcoienns oeene { 30 801l Tmie| 2802
6 23 W, } 75 5e6] 3241 55.54

8951—28-—63
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TasLe 9.—*“Grampus’’. stations, 1916—Continued

Station| Date . { Position General locality - . Depth Teax::ra— Salinity | Density
. o s o| 140 3263 24,89
304 o7 {43 82 N Nposiarn side of besi ‘ oWl R BBl Re
I Aug.. r astern side of Sin e cmmmcseesecmmem——e———— . . 3
030% | Aug {57 B w. |} 150 478 3B.73 26,71

200 6.80| 3418 27.15
0] 1080} 3L84 24,45
j : 44 08 N. 1\1 mile south of Great Duck Island, off Mount Desert
wos | a1 85 923, |l : |8 U B &%
T 3| u2 B3 B2
42 31 N. ' A ) .
-1_0306 Aug. 31 70,19 W. }Mount of Massachusetts Bay, off Gloucester..........-- i% g% g.;, 2(7) ggg
0ol 17.60| 3247 23,39
S I N ool Fot| B B
43 40 N, |\ . : .
10307 |...do .... 60 34 W. }Basln, offing of Cape Ann. {”5? g. ;g 2332 %gg
235 636 . 3623 26,92
42 52 N, . ) 5.
10308 | Sept. 1 {63 25 . [|Near Coshes LodBe.mmomeooem e ceneaeas g0l 6| mm| i
0| 1550 3247 23.99
. 43 08 N. { basi 109 vl % Ry
Bl {“7 & W. |[Central part of besin N 1| s7r) s3e0| 2w
: 210 5.98 . 60 26.47
ey | gl up By us
p . 43 18 . i . o .
10310 | Sept. 2 g7 o3 W. )Eastem sideofl?asin-.-- , , %83 ) "1“133 i 32‘:2 ‘ ﬁgg
0 9.40 | 3223 24,95
43 22 N. 3 10. 4. 95
10311 |...do... {82 2 3 |lGerman Bank. { 2 18}3 a7 | 2495
‘ s 4N b v o] 1330 3L B
10812 |...do ... {35 17 3. [}o miles oft Cape Sable B 94| un 201
: 43 28 N. P . . .
10313 | Bept. 6 \ox 06 W. }11 miles off Cape Roseway, Nova 8c0ti8. cuue e ceene ?8 gg .-3% ig §§'3§
.0 - 1s00| sL22 23.08
\ ' Bl Il BE| un
' . 43 20 N, . 5.
10314 |-..d0wco2Ngs GO W. }21 miles off Cape Roseway, Nova 8cotis. ceunooaeeoo . 1(7)8 é‘&? gg (1); gg_ 12
150 5.05 . 40 26, 42
s ‘ ' 0| 12y szes| 2498
10315 | Sept. 7 {g3 43 3. }Near Lurcher 8hoal o oo oocemeom ccmemnemmm e o) a9 238
44 32 N. [\2 miles south of Libby Island at the mouth of Machias 0 10.28 | 3230 24.82
10316 | Sept. 11 {7 % W. |F Bay: il O 1O 005 32437 2407
10317 | Bept. 15 {gg . N }3 miles south of S8wans Island, Maine. - —-veceecee mce- { o] e 250 Erg s
P '1 N 0| 18.60| 3230 2.2
10318 | Sept. 16 {69 ¥ W, }4 miles southeast.of Monhegan Island ...cqecvemmes cnvine ] :;g‘ ’ lg: (15(1) g‘iﬁ % 8
8 BN ‘ , , R RS- 1 S F—
10819 | sept. 20 {7 5 W, }3 miles off Wood Island, Maine._...... S B e TEE 24l
0| 10.50| 3Le1 24.48
43 25 N. [\Massachusetts Bay, 11 miles off Gloucester Harbor { 1
10320 | Bept. 20 {703 88 W. |f mouth. ’ : : )% o) u®  nn

- 1 Approximate only.
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TapLE 90— ‘Grampus’’ stalions, 1916-~Continued

Station| Date | Positlon Genersl locality =i+ Depth T"g‘};g‘* Salinity { Density
(-] ’
o] 1.40| 3.7 2.19
;o9 |42 10 N. Moutb of Massachusetts Bay 8 miles off Race Point, ) | ‘

10821 | 8ept. 29 {79 22 W. |{". Cape Cod: ) :‘;ﬁ i 3183 iﬂ-l?
” . 0 13.40 | 31.38 23,54
ws22 | oes. 1 f{82 4 }cmse to Race Point, Cape Cod { 2| el NGBl =4
w2 N etts Bay, L S| el myl xe
10823 |._do...{{22 07 3+ Mouth of Massachusetts Bay, off Cape Cod...o..l.. .- | nrw - oszs)  aee
B 0 10. 30 32.21 2475
MIEEAS @ S| BBl

. h tts Bay, ot Glot t A 3
10324 -..90 — {70 18 W. }Mouth of Mass ay, o 8 !agg 32- % .45
’ o 150 6 32.66] . 2562

N, .33 . .
10325 | Oct. . 4 {;g (1)(2) W, }’l‘rough between Isles of Shoals and Jeftreys Ledge .__._- 100 6 10 32.81 2570
il 175 528 | 3322 26,26
S : 0| 1Leo|. 3241 24.63
10826 |..do .. {3 2 3 117 miles off Cape Elizabeth....ormv eomeeeeemencenene A 7 ol 2% 2.0

' T e ~145] . B30 33481 26
10827 | oet. © {44 32 N. }2 ‘miles south of Libbey Island, at the mouth of Machias - 9. gg » L B
2 ct. 67 -20. W. |f Bay. ] I HEEERS | I+ 32.97 25738
d 44 06 N. {\3 miles south of Great Duck Istand, off Mount Desert |} 38 gg gg 25.24
10328 |...do ... {68' 14 W. {|f Island. l 80 3278 |7 %5734
5 44N bscot Bay, el t\ Matinicus Rock { % 33 % 7. 09

PR 1 J s |}Offing of Penobscot Bay, close to Matinicus Rock_.._... 3
10329 |_..do ’ (& o W |fomng ) \ : pe  wmo
10330 | Oct. 18 |82 uu }2 miles eastward of Eastern Point, Gloucester ._......._. ol 3w 24,25

. . 0| 114 32

10831 | O¢t. 22 (.‘;(1) N }On profile off west end of Marthas Vineyard ..v.-...... { sl 'l 21 223.33
) ; ) 0] 13.90 32.32 24,16
40 51 N. Rq,) brofile off west end of Marthas Vineyard 25 PITR I
a2 |t & W. [jomP g0 | IS0 s2e2 | TT2ATE
: 0| 1330 w265 24,53
10833 | Oct. 22 ({40 %8 {: 1}0n profile off west end of Morthas Vineyard-wsemeoeewef{ 35| 18| I .62
' ' N 801 189 | 33.68| 2561
10334 |...do..{37 3 By [}-2---a0 , o| 1550| 338 2500
10335 | Oct. 25 [{3 3% N [Mvineyard Sound..... e e o] 00| 3200 2016
41 42 N t 8 miles off Chatham, Cape Cod { 28 10.50 30 e
. ¢ 1rAbout 8 miles o atham, Cape Cod-eaecvacnacccccl 28 foaeoanaad - 82,03 jio .o oo
1088 | Oct. 26 {31 f2 3 |} Blogiy| B
d {42 05 N. [\Mouth of Massachusetts Bay, 3 miles off Race Point, o) W0} 3Lg9 24.36
16337 |...d0 -~z 18 W. |/ Cape Cod. | TioE| sl Y
42 19 N. NMouth of Massachusetts Bay mldway between Cape 0 11.00 31.82 24,32
toss | Oct. 27 {80 38 5. [}M8H and Gloncestor. ’ { & 940 | 3220 2480
42 31 N. |\Mouth of Massachusetts Bay, 5 miles off Gloucester Har- 32 10.80 g%'% 24.43
10839 |..do ... ]{70 36 W. |/ bor mouth. 0| 7.8} 3238 | 2538

¥ Approximats only.
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"TaBLe 10,—“Grampus’’ stations, 1918

Station| Date | Position General locality . Depth Tﬁ,":"" Salinity | Density
o ’
: y ' : 0| .1L.85 318 23. 68
42 32 N. [{Mouth of Massachusetts Bay,3 miles off mouth of i] i
10340 | July 19 {75 38 W. | Gloucester Harbor. Bl usl n
, - 0| 1630| 3048 22.22
10341 d 42 18 N. }Mouth of Massachusetts Bay, midway between 25 5.08 32.03 25,33
--~d0.---\70 27 W. |- Gloucester and Cape Cod. gg %3‘7’ 2.2 25.59
y 0 17.22 30. 61 22.13
42 07 N. [\Mouth of Massachusetts Bay, 4 miles off Race Point,
sz | do . {2 5. [}¥'Gane Cod. ' o2 B NE ns
. ' o| 1583) 0.7 29,55
10844 | July 22 {22 97 3 Nlofhing of northern Cape 0od wee-memeememcecamcnnnees Bl otw| R Zu4
) . 80] 419] 3238 25,71
41 52 N. . 25. 81
10845 |...do ... ({8 52 X {hothing of Chatham, Cape Cod-.mmremceecercemennnunc 0] gsm) mes|
d 4t 22 % Noffing of south gle of Cape Cod { 0| sl ol wu
: UK [, Jvn 3 ng of southern angle of Ca; 111+ D 3 .
10346 69 22 W. g 8 pe ; 80 4471 3238 25.68
"g3 [{41 08 M. rthwest side of G Bank { | 0o 2% 2.8
: 47 | July 23 ¢ {*Northwest side of Georges Ban '] N R comommanan
s sy 2 {8 05} 80 ; % 81 | TR E
C ) - ' A .0 11, 67 32. 54 24,75
. - 40 49 N, .
1 Ao West side Georges Bank.____. . { 25 3 K7 3 IO
0348 ' 68 21 W. } & 50| 1126 | 32787 24,88
» , ol .17.50| s2.47 23.49
y 24 {40 18 N. Ngoueh west slope of G Bank ol 28 Bl
1034 24 r uthwest slope of Georges Bank. ..o ccmemncccaaaonan. . A Y G R
it i L IR
Co o 4, 34
, , _ 33 1. gg 32.47 23.93
40 08 N. o ) BT
1 . S [ - 80 482 | a3 aa Il
o el ) Bl 48 B E
L1334, .20
0| 1695] 3247 23.61
50 4.85|  33.08 28,19
k 40 00 N. }Continental sl thwest of G Bahk .. 20 76| ste g
10352 {...d0 «ano r ontinen! slope southwest of Georges Bank .. ...-.... | K 8 3
108 {68 “ W pe 300 578 g}g; 27,51
, . . 27,57
‘ ‘ o 500 £10} 3406 27.76
10353 | July 25 ég (l)g %IV }Proﬂle running southeasterly from Marthas Vineyard.._. ] 15,00 [cmme e iamemcee.
' ol 136| 322 24,18
40 26 N.
1 . T YO do 30 871 3263 25.33
0364 |- {59 24w, } { 70 6.07| 328 25,88
SR PR o| 1L95| 3173 24,08
10356 |40 -..-. {59 8 W. }.-_-dO- { 30| 10.97] 3214 24,57
40 57 N. o] | ‘378 23.29
10856 | Juty 26 ({70 ST o doei : { o u| BE| 3
; 4111 N. ' L o| 178l s0.00 2219
10367 |-..do o.[{3 " 1§ W, [}eer0rm e A 8| R RR| OB
. : ‘ . . : 0| 1695 3127 22,70
42 10N,
Aug. 29 Off notthern Cape Cod { 20 7.80 31.89 24,97
10398 | Aug {70 09 W. } 43 401! 3205 25. 57
4 sl wn
4, 69
42 30 N.
Oct. 31 Mouth of Massachusetts Bay, off Gloucester........... 60 6.43 32 41 25. 47
10399 {70 21 W. } ’ lgg &333 gg gg ga 71
5. 76

1 These two water samples probably were transposed,
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TABLE 10~ Grampus’” stations, 1916—Continued .
Statlon| Date | Position | ' General locality Depth T"‘g};g"“ Salinity: | Density
o : ol em| s20m] umn
' 2 88N, I » . ) 38 821 82:22 ! ,%“
10400 | Nov. 1 [{f2 88 - Mrrough betwean Isles of SHioals and Jeftreys Ledge.”. - Cwl. e el B4
10| 44] 328 26,03
: o 1066 BL98| 2484
10401 |a {2 3N s, ; ol iR bR %%
PR ¢ {1 Q. ; —_—
69 46 W. }Basin fn offing of C2PO ADD.ce e ] t 48 2% gg % gg
o S 200- .99 38
: ol sz 22 25.18
10402 | Nov. 2 {43 37T N p s B 2.9
ov. {69 15 W. }9 miles offt Monhegan vIslandf.__.,f-i ...... s gg 2‘ gg g% ;g %z;
138 ¥ .
10408 | Nov. 8 ({12 18 T NMouth of Massachusetts Bay, off Cape Cod...........-. { o o0 B¥| nu
- o| 12| 82 ol 28
1004 |...do .. {55 32 3 [Loming of southern Oape Cod 10| 488| s8] s00e
' . ] 175 w78| 8815 26.26
: ov. 10 {41 17 N. \On profile running southwesterly from offing of Buz- || 0] ‘1L95{° 32.05| 2431
10405 | Nov. 10 ({81 57 3 [\On pro B, running southwesterly from ofing of Bux { 0| 1283| 3200| 262
: - ‘ G et edfer 0] 1ner) 8228 24,82
40 3N, - : M
10406 | Now. 11 s\ do : 0] .1.s6] 8288( 2489
{1 W, oo { 60| 98| 3254 2807
ax b . I
40 ho g | 18|
10407 |...dO ... {71 3 W. }----00- ©| e mls 24.96
1008 |..do {8 5 mndo 80| ‘1o | 87| 252
: : . 100 92| s401| 26.04
180] 1026| 3s00| 2608
. TasLe 11.—“Halcyon” stattons, 1980
Station| Date | Position Genersl locality Depth {T®MPer% galinity | Density
: oy . o| 38| avne2| 252
10488 | Dec. 20 {;g g eIV }Mamhusem Bay, oft Boston Harbor.. ...___.____..... g g’% 51.92 Z:
: : - 586"
ol o iz s hae o ol 8l
10489 |---do ....[{#2 30 T [lMouth of Massachusetts Bay, oft Gloucester | & [ EE| RS
' U ol eu] save| w7
10490 |.-.do ... [{$2 38 T hBasin tn offing of Cape ADD. .- omomeemeecee e 109 |77 33,53 28, 16
' : ol . eer| a2 25,88
10491 | Dee. 30 ({22 90 3 [0t northern 08De COd-wmmmemememeeeeeeele e 0| . esz| el
. il 10| ee2] s ITTTIIITD
. oo S C e o 400 . 23.80
10402 |...do ... {72 3 N LOM Morrimeo RIVEr-ememeee oo oo e { 18| 473| 3L87| 2528
‘ 80! a8l 32eol 2658

i Probably transpos,ed.
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. Tapre 11,—* Halcyon! stations, 1920—Continued
Statlon| Date | Position | =~ General locality - Depth |T8XP8 Salinity | Density
: o [/} 5 82 32.60 25.71
10463 | Dec. 30 ({12 55§ VTrough between Isles of Shoals and Jefreys Ledge..—.. {100 38 sl
. Do f . ’ - ) 150 8.95 32,87 25.78
' 556 3L41 24,79
. |43 uN
10404 | do ... |{#3 Off Wood Island, Me....coonceoeeecemmmmns w| 62| 326 25. 69
. o {70 0 W. } - e { 75 7.31 3279 26.66
'.'m D RTER Oft Seguin 4 . o 2Bl BR| %7
10495 ec. 31 ' ; Island 3
® %W | Sos | eu| sm| 2680
TasLE 12— Halcyon' stations, 1921
Station| Date | Position | General locality Depth | T6MPS™" galinity | Density
43 37 N, 40 ' .
10496 | Jan. 1 Neg 44 W. }Omng of Penobscot Bay { i% %Zg gg_ ?’f %gg
. ' 0 47| 3230 25.59
30 44 05 N. {\56miles off Great Duck Island, off Mount Desert Island
10407 | do ... ' o} 40| s3] 3254] 2568
e o {68 i1 W, } Me. . { 920 5.72 32,61 25.72
, y : 0 7Y [ R
IS A -eemaan
10608 | Jan. 4 [{3# 2T llogt Machiss, Mo ; e { 0| sl
0 5.5
10499 |_.do_...{{38 2 ¥ |}Fundy Deep, between Grand M d Brier Island .| 60
RO, {; IV 66 ‘37 w. |f* unay D, ween (ran anan an er 18! - 130 6:85 )
C 200 6.96 |
) ' 0 6.83
43 50 N,
10500 |...do ... ¢ |rOft Lurcher Shoal........ 40 8,17
(8 % w. } { mo| 672
. 8 8N LT ol ol as| aa 24.81
10501 |...do._._ ({83 13 - lost Yarmouth sea buoy, Nova S0ta.-econmmccemvecene ! 20| 38| 31| 248
. | 3.86 | 3L20 24.87
. L o| 588 322 25.42
o0z | Jan. 5 ({4 0N NEastern part of bast | | B B¥
1 an. 3 a8 AIL O DASINcane v cane ronnnn .
S 8 w2 osu o
: : 61
i : ol 55| 32/ 25,68
10608 | Jan. o [{32 32 N [}Bestn in offing of Cape A 100 $5| 2o %50
10503 | Jan. 3 asin in o 8] nn. X
, 69 55 W. & of Cape Lol e BI5| an3e
: . 200] & X . 83
. 2 BN o| a3
10604 | Feb. 9 ({32 38 N: b1s4 mites off Eastern Point, Gloucester....coreuemeeoees 2w I
N m o 0 222| 3218| 25.72
10605 | Mar. 4 {{§2 71 3 {}North side, Messachusetts Bay, off Bakers Istand..._..... T S -
. : P 0 255 | 3273 25786
4352 N. - 0 167 | 3154 25. 94
10506 |...do_...[{#2 83 N: [Loft Morrimac River..r-w-c-cceeecucmlneme { 8| 8| 0kl 28
5. 2N " o 220! 3235 2.8
10607 |._.do .._.|{#3 2 3 lost Cape Porpoise, Me.... s0| 01| 3247| 2588
: « . i 100 a12| 8247 2587
‘ ‘ 0 Ler| 3232 25.86
10508 |_.do ... {339 RN E LD DY DUNNE——————— { 30 24| 8230 25.80
. 60 2521 3241 25,88
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TaBLe 12— Haleyon'' siaitons, 1921-—Continued

995

Station | Date | Position General locality Depth Tﬁ’g‘ui;g"' Salinity | Density
10509 | Mar. 5 ({73 99 3 [}Trough between Isles of Shoals and Jeftreys Ledge..-..{ 0 | 4394 3218 2T
175 4,38 32.99 26.17
9 3.60 32,49 25.85
40 3.601 3247 2584
. 2 9N 100 410 32.65 25.93
10510 |...do.... {60 5 W. }Basln in offing of Cape Ann }gg g:% ;’-_z-;,:i._ }?— .---fi‘. }4_5
225 5.50 |omeeo |l
L. 250 463 33,99 26,93
o sfei 32.04 25.97
w0511 | do.... {82 31 N AMouth of Massachusetts Bay, oft Gloucest wo| XM BW 200
: ; 150 3,86 | .. 32.70 26.00
TasLE 13.— Halcyon " stations in Massachusetts Bay, Avugust, 1922

Station| Date | Position General locality | Deptn {TemPera gayniy | Density
‘ T 4 sl px za
10681 | Aug. 22 \20 17 00 W. }2% miles off Race Pojnt, Cape Cod...enee. mam e o8 16.20 ol g;g
4l usl nul oz

42 22 00 N. |\Stellwagen Bank, midway between Cape Cod and o -
10052 ---do..... {88 35 Q0. [} Cloncoster " 4 ‘ AR IR LB nw
5| &R pal 2y

42 32 00 N. \Mouth of Massachusetts Bay, 4 miles off Eastern . d
10683 |...do..._. 58 35 00 W, |} Patnt Glovsester. ' . k@l nml s
10636 | Aug. 24 {72 30 00 T IhNear Halfway Rock, ot Marblehead. .-—.-oo------ { o B8y ol 2
27 7.00 | 31.08 25.07
T 42 26 30 N. | 0 15.80 ) oo aien
10837 {...do__..470 53 30 W. }Near Egg Rock, off Nabant oo oooaescooevcnenecen { 18 KR N P,
42 23 00 N, 0 17.60 | 30.95 22.33
10038 |-..do .13 55 30 W. }ott Boston Harbor { 2| 58| ¥ #n
: 42 16 30 N, - ’ : Bl 16,90 302 22. 50
© 10039 |..-do....N70 47 00 W. }Oﬂ Minots Light =e- { 15 13, 31.20 23.30
. ) 0 18.40 31.04 22.15
10640 |...do ... ;g ég 038 I,?IV }Oﬂ Scituate. S { é’f gg.%g : gé:gg %22
42 07 00 N, 0 17.%0 31.04 22.32
10641 |...do ... {70 38 00 W, }Oﬂ Brant Rock { 15 10030 |oem oo
41 56 30 N, Lo To.0]. 168.10f 8110 22.76
10042 |..do ... {75 53 50 W [Jor M { 8| 1320 ||
41 46 30 N. 0 17.80 30,97 22.26
10643 |.._do ... {70 26 30 W. }Cape Cod Bay, off Sandwich.._... mm——v S { 5] 1210 31.3& ‘ 3.8
41 46 00 N, 0 1830 | 30.97 22.11
10644 |...do_. {73 18 20 T lcape Cod Bay, off Barnstable Harbor. ._........... { 5| B%| sw| =1
L oo e el 10| sos 22.26
10645 (...do .... {‘;(1) g? gg %Iv }Mldway between Provincetown and Plymouth...__ { ig I;gg RT3 G 553
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" ‘Tastm 14— Haleyon" staiions, 1983-1984

Tem pera-
Station{  Date Posttion. . General locality Depth {19002
i -] ’ ”
. v : . 0 2.80
10646 | Apr. 18, 1028 {42 17 00 T lamouth of Massachusetts Bay. : R { & L&
. 0 2,80
10047 |-..do.. 8 38 00 T 1ot Nauset, Oape C0d «.oooomecoemcmee oo e { 7 200
10047 | Apr. 27, 1923 -eane] Roso and Crown Shoal. .. ..l oeoo il o 330
b ' 0 11.70
Avg.'s, 023 {8 18 BT Roft Bakers Island, near Mount Desert -—---..evvmeomomememeemeeces { il T4
, S , 2 12.80
43 52 00 N. A
Aug. 6, 1028 {8 22 005 }oa Mount Desert ROCK - - eeenemsemecomcmecoaomecammnceamne caoae o i.;g
165 5.36
b o Tl o : : 0 16.10
Aug. 7, 1923 {8 32 GO N }Whistle Buoy, oft Cape Elizabeth .--—--.o=nv-wmemomems eeememeees { n 9.8
' wN. i ‘ ‘ 3 ‘lﬂg
A 18 ,
do. {83 13 30 W, [J25 miles oft Cape EMzaboth ..o meeoeeeoeememoememmmecamecece i i
| 08l um
i o 1903 /42 30 00 N.. loucest - A i C
Aug. 9, 1928 {42 30 QO N.. }oxm ...... 3 200
: 156 2.97
o ‘ 7 WN ot o | iR
10652 | Mar, 19,1024 {42 27 00 X¥:llg mites oft Eastern Point, Gloucest A i: i
o 8%
, 42 27 0O N.
10653 | June 6, 1024 {22 27 90 X ) do ar 3s8
s : 73 8.13
: R b ] 1o 16,70
10854 | July.12, 1924 {82 28 0NN a0 - , S . 8.8
' 73 3.84
- " gl ae
7 50
10855 | July 15,1024 a2 0N }Nantucket Shoals , : : - amememes 18 10.10
. ‘ . 0 10.8
1666 | Aug. 51024 (44 04 00 N. b7 miles oft Great Duek Island, Mount Desert........._ SR b+ e
. 68 07 15 W. 3 601
9 557
P |2 26 a0 N. ) 9 w9
10057 | Aug. 23,1024 {'m % BW }s miles oft Eastern Polnt, Gloucester — 18 2.8
N Cod , 7 3.98
o R R . : N TS 15.60
( 2 30N, e 18 12.32
to0es | Sept. 6,1024 {70 37 0 3 f}..-.do Y
10065 | Sept. 18,1924 ({23 33 90 T Nreftreys Ledge....-eomveon-. , {2 ue
’ 10666 | Sept. 24, 1024 ‘ : {1}%5&0: gﬁsatfaoutheast (mag.) from White Island off Boothbay { 22 i(l).;g
, Me.
4 18 1g.gg
10067 | Bept. 20,1924 {32 7 00 L 17 miles off Great Duck Island, off Mount Desert. .. .ooe--ovo oo m| o En
(3] e 10
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Tasre 14.—“Halcyon’ stations, 19£3-1984—Continued

Statlon|  Date " Position Genersl Tocality Deptrs | Tefpere-
X o ”
: 3 mile northeast .) from Little Duck Island, off Mount Desert, 0 11.70
10068 | Oct. 3,024 {4l * (meg.) J Desertll 2 1008
oot 15, 1926 ' , lN ' o 0 ‘i};‘io
10600 | Ot 16,1924 143 26 80 X [}6 miles south (mag.) from Eastern Point, Glouoest 1B oA
‘ e 7 6.76
TaBLE 15.—Ice Patrol stations, 1919 (from Coast Guard Bulletin No. 11, 1924)
Btal Date | Posttion General locality Depth | TSP | galinity | Density
o o0 4 2 $e| B3 e
42 08 N. * ’
1| Mar. 28 Offing of northern Cape Cod oo ucceer comomecmmcanccacca-can 55 2,90 32.48 25. 90
; {65 & W. lomng pe 0wl &7 szell 25
: : 1wl 3l s2esl e
al sz 23| 23
42 23 N. X
2 | Mar. 20 oonndo 80| 3.05| 3268] 26.08
(& & .} : l 12| 4| 27| 2600
161 525] 8348 2045
3| iz By B
2 §i N Cozq0l| 32 .
3 ...do.... ; |t East-central part of gulf ... 110 4.78 33.88 26. 60
{57 a w. [} 15| 475 3s384| 2680
26| 475
~ o| 47| an2| 247
42 08 N. 27|  &1s| sLm 25.07
19 | April28 {69 52 W. }Ofﬂng of northern Cape Cod - 84 378 3178 2596
: ' 101 3.78 32.09 25. 82
R ' . 3(; tg [L) JEE PO
42 23 N. ,
20|, .do.. do. | 488
{” @ w. |} 110 4.8
ue| 43 —
3| 12zl E
. . 65
21 |...do....if82 5 T [Heast-oentral part of gult - 0| 445| 02| 211
1657 . 440 eiemoomalenime mme
. £ ) R O
: ' 2 L7 25,30
2. do {88 XN Naermen Bank 8| se| wh 2528
---d0--—-1166 20 W. i M et 37 2.70
, 85| 275 | TRLA 2830
: S| snl onEl oy
35 | May 20 {82 %N }Ofing of northern Cape Cod... 1 70 €3] 3202 25,41
v - 104 400 32 25,80
i 130| 405| 3268 2596
' ol iRl BB #%
'z N, 3
36 |...d0 -t do Home|  £7s| e 2w
o %W} 15| 54| 33a8] 2644
20| 56| 3301 26,76
4 18l By x
87 |..do....{& & T }East-central part of besin... 21|  495] S| 2%
181 6.06] 3420 27,01
. 242 8.15
: o| 42| aner] 2514
P s N, 21| 4201 3n 25,17
38 {'May 30 {66 2 W }Germm Bank 5 g £29° g% gg < 2579)

1 Salinities for this station are omitted because frregular. They are given in U. 8. Coast Guard Bulletin 11, 1624, p. 104,
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TasLe 16.—* Albaiross” stations, 1920 .. ..

Station| Date | Position General locality Depth | T¥BPS™ | galinity | Density
0 RV I RSO
' 50 9.76 | 34.45 2661
° ! 100 1239 3518 gg. %
20044 | Peb. 22 [{40 37 & \Continental slope southwest of Georges Bank ............ 01 BN mE B
' 50| 7.24| 38s00| 204l
1000 421 3490 27.70
1400 3903| 3. 27.75
1800 62| 3490 7
: : ; 0 500 32.34 2850
20045 |__.do.... {s‘g (l,g %IV }Bouthwestem slope of Georges Bank . ST % 3:28 : 2223 26. 61
: , , - ~ 100 1235] 3534 26.79
10| 1.85| 8525 2689
40 38 N 1 $R| B b
20048 |...do ... {68 21 W. }Southwestaetn part of Georges Bank. ____..occocmmncancee gg ;: ,15(1) 3277 25,98
70 803
20047 | Feb. 23 {é; }gg I§V }Westem part, Georges Bank — oo { é ____'__4'_5_
20048 |__.do....{f41 41N - -4 : -
2004 — . Ngo " , 50 3.49 32.47 25.88
) { 9 W. ) uthwest part of basin, north of Georges Bank % 358 32 43 25,81
100 3.54| 3249 25,86
150 81| 2w 26.10
— : 0 333! 3282 25. 93
20049 |- 2 .30 N, 2| 21l sl 2.0
- ..Tdo P {60 35 W. }Bssin in offing of Cape Ann i ot 27 g; gi e
150 5.66 33.40 26.37
20|  563{ 3378 26.68
0 250 235 25.83
20050 | Mar. 1 {2 BN Naroowr conr " oeast 2 Tl u 2.8
: Mer. 1 {73 33 W. |Mouth of Mossachusetts Bay off G . o) Lsmi a2z 28
150 e8| 3230 25.94
20051 | Mar.1-2 {72 38 X iMouth of Massachusetts Bay (YR SO ISR RSN
/ 0 262 3249 25. 04
W [TTRPTST prd T 2B ]
, 32, 52 .
20052 | Mar. 2 {68 aw }Near Cashes Ledge {gg §§Z, §§§§ gg %
200 5.24| 3344 26. 43
0 2,78 | 3254 25.97
, 2 220 | 3250 26,06
20053 | Mar. 3 g ;g %IV }Southeast part of basin lég g% gg g;’ %ggg
: . 150 108, 3387 26.81
225 530] 3436 27.15
0 2.50 | 2.4 25.88
2 1.84| 3239 25.02
20084 |..do ...{53 15 . |}Besin in offing of Mount Desert Rock ol iy 2| nn:
: ' : 175 540 3378 26,67
250 548] '34.00 26,82
0 260 | 3238 25.86
. _ 20 185 | 3239 25.92
20085 .. do ... {83 2 3 (119 miles off Mount Desert Rock g bR B4 B®
: ‘ . 150 5.46 33,77 26. 64
" 220 5.50 | 3301 26,74
- . : B 0 L15|  s2: 25.83
2006 |.-.do ... {34 5 ; [}6 miles oft Great Duck Island, off Mount Desert Island - 24 3501 32228 2%
100 L95] 32.48 26,97

i Current station, see U. 8. Bureau of Fisheries, 1921, p. 156.
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TABLE. 16.—*¢ Albatross”’ stations; 1920-—Continued

Station| Date' | Position’ General locality B Depth T°’€.‘,‘§‘;"-’ Salinity | Density
. 0 2221 . 32.39 25.80
‘ 43 21 N, 13 Lo 3% 8 % %
20067 | Mar. 4 {33 %W omngor P Bay nornl 24 n3
. ' , ..125 200] . 3% 25.04
. ' 0 1.39 3131 25,09
43 41 N. 15 0.68| 32.00 25.87
20088 |..do..... {59, 45 3 [hvear Seguin Ieland. ... { 1 0.81 3200 o
ol | | il mm| ap
20060 |.-do ... {13 22 T 16 milesoff Wood Island, Me. a0l oe ! »
o ' 90 2.33 32.32 25.83
- v 0 19| 2.2 25.36
20060 |...do ... {;g g? I‘fv }1,0 miles off mouth of Portsmouth Harbor, N. Hoeo.oce % }:23 ' gg'ao 5233
. : 9 115 3230 35,89
) 130 322 [eeeemeoe.
2 o By ER
- 20061 Mar.»' 5 ;g ‘1)2 I'?JV }1:rough betwgen Igles of.Sh@k aéd Jémeysyégé.i---f- {gg :‘% < 32.41 25.92
78] 28] 3201 26.12
EH PR S 8324|237
. mz __.do;.:;._ 70 8B W. }Massaghusetts'Ba!..oﬂzBoatm E.a!bol".---‘--wf’-w-m-'-*‘-ﬁf "'w 50 :33 ; 52716 5582
Mar. 10 ({78 ig W, [}Central part, Massachusetts Bay- .- -..ovsnemsemmesnenes 0 L10| 3200|2565
e 1N, L . S | :
—doli (2 1N },-,--- -------- ° 2201 82.43 25.92
VlM2 BN :
LI R | S— o) 2| wmes| M
o 0] a6l 326 25.95
20063 | Mar. 11 {82 98 T Ihsouthern side of bastn.-o-emveuecemcnrccenens S| 3| Bes| no
s . 140 130 | 3316 26.31
190 46| 3461 27 44
0 360 32.841 2814
20 280 ) 32.83 26.20
: , 0| 273| 3284{ . 2626
20064 |...do ... g : fg %IV }Southeast part of basin north of Georges Bank........... igg i;g g%. gg %%
. . 200 432 : 3460 27.52
265 434] . 3476 27.60
30| 4b2] Bl ames
o . _ 0 se1| g6 26.97
20085 |.-.do ... {{cd 38 5 INortheast part, Georges Bank D | Ba| 26
, ’ 80 2.73 32,60 26. 20
o C ol s 87 28,94
20066 |..oooo---{g5 35 3. |}East part, Georges Bank. D In| me| o
. 70 253 | 32.68 26.02
. 0 3.05| 3268 26.08
20067 | Mar. 12 {5 33 3 |lSoutheast part, Georges Bank 21 sy nwy ne
' ’ 90 2.8 |  82.79 26,17
‘0 383 ' 3266 26,00
; 20 200 3268 26,05
20068 |-..do....{{5g 53 3, [}Southesst stope of Georges Bank S -l 10| S| me|
' 150 4,40 33.86 26,87
190 402! 3423 27.09
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TaBLE 16.—* Albalross’ stations, 1920—Continued

Station| Date | Position General locality Depth [TOTPera-| galintty | Density
0 3.33
. 50 3.11 32,79 26,14
g , ' R ik we oaw
y 47 N. , . . .
20069 | Mar, 12 {:g o8 %IV }Continental slope southeast of Georges Bank ... —ca-- 200 5.92 34,67 27,82
300 473 3467 27.46
400 432 3471 27. 54
500 4261 38| - 27.62
1,000 8711 3402 27,71
. 42 08 N. h ! 0 8.05 32. 2%%
20070 | Mar. 13 {35 15 W. }Northeast edge Georges Bank prlt B na 28.00
S : 90 2.59 32.70 .26.10
0 3.33| 32.81 26.13
‘ : © 1N . . 20! 29| 328 ,%13
20071 {...dO ... {06 02w }Enatom Channel between Georges and Browns Bank.... 1& g: }g gi_ % 26, 51,5
160 6.85 | 3442 27.00
215 6.84| 38470 27.28
: 0 1.95{ 3232 25.86
20072 |...do..._|{42 36 N. 20 1.88 (. 3234 25.87
P EN o e B i B 8
' ar.17 (83 30 N. \on profile runni th from the offing of Shel 2 ihl Ba 2508
20073 | Mar. - n profile running southeasterly from the offin - ;
ar.17 {82 30 W, }O% Droflle running sot i & ©| 20| s24| 2w
70 2.52| 8%n 26.12
3 im mel zn
1o |43 18 N. . 3
90074 | Mar.19 w. [}.——do L 110 8207 25.71
C {“ 8 w. } 100 286 | 32.04 26,26
160 468 83 26.70
‘ 0] - 0.5 31.80 25.53
20075 |...do ....|[42 85 N, ; 20 027 3188 25.56
64 36 W. do. 40 0.45 31.83 25, 54
- 90 376 83.21 26. 40
’ 0 1.28| 8206 25.60
| AN
o 2 mN. ; .
8 [e.dO ... do 100 7.39
. 20078 |..do -. ot 30 W. wo | 8l TTELE| e
: 200 6.20| 3470 26.91
| 250 5.40 34.65 27.82
- 0 167 32,16 25.75
g 1B BBl mn
- 20077 | Mar {10 42 24 N. Noontinental slope in offing of Shelburne, Nova Scotia....[{ 200 7.80 | 34.85 27.20
20]6¢ 19 W. } pe ¢ ’ 300 6.32 | 3485 27,38
] 500 423 34.83 27,43
1,000 3.00 | 34.88 21.73
3 18 BE B
© innd 42 58 N. [\Northern Channel between Browns Bank and OCape 0 2,12 32‘43 25. 93
o078 | Mar. 20 (66 4 W. |} Sabie , . 0| 2e7| a272| 1
' : : 135 459| 3388 26. 62
0 2.50 |  32.56 26
ool m N Bl xn| BN Ba
20079 | Mar. 22 {66 87 W. }F.’;mdy Deep between Grand Manan and Brier Island..y 199 255 32.70 28,10
’ ~ 150 3.32| 33.01 26. 29
‘ 200 4.20| 3381 26, 44
4“4 N 0 1.30 | 8205 25.67
20080 |...doo.chg7 37 W }ll miles east ot Petit Manan Island .. 30 1.26 32.16 25.77
« . SRR 80 1.43 | 8225 25.83
0 105 ( 32.32 25, 85
22|44 08 N. b3 Ll 2% %g'%
20081 Mar.{z,, 67 26 W. }Northeast part of basin, in offing of Petit Manan......-. 100 2.98 32 59 26.05
150 5.07 33, 67 28.
200 5.39 33.84 28.73
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TanLe 16,—* Albatress" stations, 1980—Continued

Station| Date Position | - General locality Depth T!:gmpatl Balinity | Density
A3
o« 0 267| 328 20.03
20082 | Mar. 23 {83 54 X: logt Lurcher shoal Bl 3B BR %
: : v 120 3.351 3318 26.40
0 Los| a1 .73
20083 |...do.... {43 4N }Oﬁ Yarmouth, Nova Scotia .._.. 28 } g: ‘;253 22% 79
66 2 W 65| zod| 325| 2602
5 18N ol TH| Bkl »h
20084 |...do .. {83 18 T o Cape Sable, Seal Island, Nova Bcotid .oo.-occv-e.oen @ 1w sie|
' 43 17N ‘IR %’ig 32,63 26,07
> Bank ——— .
- 20085 |...do . {66 33 W. }G.e"m"‘ an 70 24| 3263 26,06
1
| Fdo|TTENG| T
43 1IN, 40 339 | 3310 24,35
20086 |...do .. {{g3 13§ [}mast side of bastn e 100| . 420)| 3363) - 2600
. 170 5.01| 3400 26,90
0 3.05| 3249 25.90
20 274 | 3256 25.98
2 51 NI o 24| sam 25,90
20087 | Mar. 24 {69_ 27 W. }?Vest side of basin, fn offing of Cape AND __cuocener e 3 | g:gpl 33 2238 2.0
2000 " 539| 3405 26,90
250 5.06 | . 34.22 27.05
‘ 0 250 | 32.36 25.85
20088 42 18 N. Nof northern Cape Cod o B i 2%2;’ bt
—( ———— : nor )¢ 33 - . 3 X
do {6 23 W [}oft northern Cape 100 3.61| 3202 26,10
180 497 @ 33.68 26,58
: 42 26 N. ’ . ‘ .
20080 | Apr. 6 {72 28 0 |\Massachusetis Bay, off Boston Harbor .- oomv.ooovoceoun 25 23| gLk 202
, . : 0 333 8236 95.78
' 42 30 N f Massachusetts Bay, off Glouceste 3 el 2N g
. ay, ofl GHoucester o .___._ 3 o
20000 Apr,' 9 {70 1o W. }Moutho assachuse ¥, O oucester 3 2'32 - B2u %5
» 10| . 225 3248 25.97
- - o] a33] 397 25,46
42 43 N. dge, off Cape Ann — 20 248 | 3208 25,60
200t |.do....{if 35 . oefrers Ledge, off Cop 60| 20| 324 220
‘ S e i
: 42 49 N. 0.
20002 {..-G0 ... 0 37 W. }Oﬂ Merrimac River...... g g gg
of 305| 3Le2 25.45
20083 |.._do.....}{£2 57 N: \Western slope of Jeftreys Ledge - N B iz zo »nB
. .do.... : estern slope of Jeffreys Ledge.. . .. ... _____.. ; ) , 3
‘ O----ll70 07 W. pe 100 3,50 3281 2610
180 420 3310 26.25
N | 3| mi| e
43 08 N. . ' 25,
20004 | Apr. 10 {{33 38 - [\Platts Bank wl Za| @d| Bw
2 30| 3007 23,67
43 25 N. / %53 O S
20005 |...do ....[{3 25 I: |b7 miles ot Wood Istand, Me 40 25\ TTEIEN| %67
. 90 222 e
' . 0 278 20.04 23. 89
43 40 N. 1, Island { 2.02 . .
o0 o 353, s o e o AR -
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TasrLe 16.— Albatross’’ siations, 1920—Continued

Stution| . Dwts™ | Posltion | - General locality Depth | TIPSR gatiniry | Density
ol 3l 18| B3 mB
. C 10143 19 N, N\ R f ERTE Sl I
20007 | Apr.{i? | &3 19 T Nomng of Penobsoot Bay........_.:c.ocuc I e st
) 125 4.51 33.26 26.37
0 3.05{ 3239 25,83
= , : 20| - 233 25,92
2008 | -apr. 11 {32 %8 5 Lo Mount Desert Rock.-. ovmeveeromcs e ememee e 00| FB |
B T L 12| 40 [TTEE | TEE
U 210 5.28| 3tz 27.05
0 3.6l 3146 25.03
20099 ‘Apr. 12 {;; ég VNV }Oﬂ Potit Manan Island oo oooeee e e -3, ;’3 g‘_ﬁ gig %g
' et T 0| 2,60 32.56 25.99
0 3.80 | az40 25.82
. 15 3,07 | 3250 25.08
4 09N ; ng of Petit Manan Island . % in| »u 2. 0
; t part of basin, in offing of Pet: anan Island .. . 85 3
20100 \.-- 0----lig7 28 W. }Nort.h:m porke o 145 | 5.06| 3398| 2689
195 512 | 3408 26,95
225 5.14| 3400 26,96
; 0 428| 3289 26,10
, 8 BN . 2 3.39 | 3394 2023
20101 |_..do ...{{g8 23 3 loft Lurcher Shoal ... . oo o der| e 2 6. 27
140 471 | TET 2877
: o 2 3.891 3236 25,72
20102 | Apr.13 |{#8 2 X lost Yarmouth, Nova Scotia - IR X S T ¥ mar T
. ‘ ‘ ’ ' o 60| 283 3256 25.97
Al 12| By B3
“oot0s | apr. 15 (58 50 5 }Gorman Bank oo o) rul @mnl
s : : o ‘ © 3.46 2,
8 138N 2 3.05{ 3232 .17
20104 |--_do ... {65 By }Bonth of Blonde Rock, off Cape Sable_— . ——_.——eee_._. 1 20| 323 2.8
| e | il B %3
: 42 58 N. \Northern Channel, between Cape Sable and Browns 35 I 32.77 2612
20106 ...do G2 8w N ak. 950  316| 3283 26.16
125 215| 3284|2617
N al 1l znl 3o
42 39 N. . . .
20108 | Apr. 16 ({8 39 T NBrowss Bank...oeoooeee e ol i) mal =%
0 3.93 | . 3234 25.75
‘ 2 3,10 | 32.34 2.77
90107 ... do .;._{g (l)g I‘?IV }Eastern Channel, between Browns and Georges Banks 133. ) égé ' gg% %ggg
. L », o ' 170 7.45 34.50 27.05
240 607 3460 27,32
. ’ 0 417 3258 25,87
20108 |.__do ._._ {46(13 gz I‘SV }E_astern edge of Georges Bank..__ ... JE s % - g:gg : g%:.gg, gg:gg
' - 130 3.75| 33.05 26,29
, \o 417 32.65 2.92
20100 |..do... {8 23 N theast slope of Georges  Bank : ‘ | 3% 2¥ 259
R s {: IS, outheas e T BOK o e 5 N
: ’ 6 06 W. ; P 100 422 | 3346 26, 56
SR : 150 647 | 3452 27.13
; R v D : ol . 389|326 25.97
20110 |...do .-.-{316 B }Eastem part of Georges BANK, w.wueoomoooommeeoee . x a5l 2D 0
80 350 3270 26.02
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TaBLE .16,—“ Albalross’’ stdttons, 1880—Continued

1003

Station | Date Position Generallocality Depth 'I‘g:m- Salinlfy‘ Deiisity
' \ o TRt
‘ . |f41° 69 N. . : . . 28,
29111 Apr, 1.7 66 43 W. }Eastern part of Georges Bank. ———- ;g g ;g gg gi gg_g
0 3.61 32.54 25.89
: o 20 3.30:} 32 52 25,90
: 42 22 N }s theast t of bas th ot G Bank | SR Ba Yt
20112 {.__do.... g outheastern part oi in, north of Geol ank._...... 3
Lk T ologE ual ozs
200 471 3470 27.50
(] 3.33( 3250 2588
: N ol B Bel %w
42" 53 N. . . .
20113 |...do.... (67 37 W. }Centra] part of basin .__. }gg ;. ;l;g ﬁ% % gg
20| - 516 3443 7.8
0 3.33 | . 32.41 25,81
{42 41 N }N Cashes Led % %3? §§3§ gggg
20114 [._.do ... g ear Cashes ge.. 3
e A ) 3 HE B
0 3.61 32.45 25.81
, . , 20 3.33|  32.48 25.87
115 | Apr. 18 {42 3TN }w tefn side of basin, in offing of Cape Ann 100 ol e .38
20 T ; estern side 1, olIing o f : .
| 200 402! 3434 219
16 |._.do._..|{2 3 N: ot Cape Cod Highlands. S . 38 u) Ly
20116 |.__do"._.. : ape ands ~ -eeff - 82, 25
\69 38 W. , : 40 3.13| 3216 25.63
100 342 3279 2,11
- 195 425 3301 26,91
5 Yo o caps al 18 38| i
. 42 09 N, e ) .
20117 |.__.do ... {89 58 W, }Oﬂ northern Cape Cod ;g %% gg_ gg gagg
g ()} 4,44 ] 3155 25,02
4] 51 N,
20118 | Apr. 20 Cape Cod Bay- { 15 3.76 31,52 25.07
P {70 18 W. } 28 348 | 3130 25,08
; 0 3.61 343 25.01
. 42 18 N. {|Massachusetts Bay, midway between Cape Cod and 20 2.87 31, 58 2518
20119 |.._do .---{70 28 W. |f Gloucester. g i gg gggg %”gi
, : . . 5.
‘ .0 639 . 20.18 22.93
. 5 62| 2.1 22,03
75 5 tE| Hyl As
: ., 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| 3136 2493
70 2072 e e
. . 0 566 | 29.08 22.96
43 27 N,
20121 |._do ... S YU, { 30 392 30,99 2462
o 0 25 W. } ; 60 239 322 25.78
0 7.22| 28.28 22.18
5 6.54| 2845 22.35
: ‘ 10 561 | 30.59 ‘24,14
, 42 49 N. o Merrimac River.... - 15 44| 317 24.72
2122 | May7-8 {fo 57 W. [{Of Merrimae RIVr. oomooeoen e 0 4B wm) ns8
I - : 50 3.13 32.17 | . 25.63
"85 2048 |- 32.%6'| 0 3578
85 2.30 | 82.38 | 2588
‘ ’ {42 28 N. }M ' h tts Bay, off Boston Harbor { 28 %gg g% 3%
20123 | May 18 : assachuse y, off Boston Harbor oo oo .83 s X
ey {70 43 W. T 55 2. 3218 25.73

o©
. &
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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.
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1605

TABLE 17— Fish Hawk” stalions in Massachuselts ‘and Ipswich Bays, December, 1924, to June,
1925~~Continued

Tem- ‘
Sta- L ’ . | .8alln- | Den-
tlon Position General locality Cruise Date Deptb Izeufrl; ity sity
0! 670
2 | Dee. 11,1024 31| 6.42
62| 600
0| 365
5| Jan. 61025 29| 3.87
58| 4.05
ol 060
6 | Feb. 6,1925 30| 0.60
60| 100
° ’ " . 1] 4,40
42 05 30 N. ‘ 11 | Apr. 7,1925 30| 42
€170 17 00 W. }Smiles off Race Point, Cape Cod.aceeececmenc. - 2 68 ggg
12 | Apr. 22,1925 27| 620
55 418
0| u.8
13 | May 21,1625 30| 3.8
60 320
0| 14.79
10| 1435
14 | June 17,1025 20| 7.47
40! 875
60 3.74
0f 530
2 | Deo. 11,1024 20| 5.43
0/ 5.30
0] 4.60
3 {. Deo.-16,1024 211 4,93
HE:
42 00 45 N, % 1 R M
81{% T 5 W.|}Close to Wood End, Cape C0d-..om. oooomoveov §|Jen. a5 19) 28
i ol o0.80 732337, 007000
6| Feb. 6,1925 20| 014
39| 0.10
0| 2.30 132720 | 25.04
7 | Feb. 24,1625 22| 1.88|132.61| 26.09
R S 8| 23813290 2637
0 520 .. ...
3 | Dec. 11,1924 18] 5.34
26| 470
0] 49
4 | Dec. 22,102¢ 14| 4.85
28| 480
0! 245
5| Jan. 6,1925 12| 2.48
: ol o %0
‘ .20 {18235 | 2b.
41 55 80 N. \cape Cod Bay, off Wellfleot.-.oocveemnemmvn-- { 6| Feb. 6,1025 18| 0.81 132,29 | 2580
s {7 & m‘w.} , 18| 0.00| 125 2818
11| Apr. 81925 131 4.88
2] 514
0] 68013301 2512
12 | Apr. 22, 1925 15 463l .
30 | 8.79 | 3221 | 2562
0| 10.20 | 131.63 | 24.31
13 | May 20, 1925 15| 9.95|131.65 | 24.36
i 30| 9.8 13078 2448
» e - 0'~0.60 [132.62] 2821
6 | Feb. 6, 1025 17 | —1.85 | 132.45 | 26.12
34| —0.40 |132.74 | 26.32
0| 475|131.86| 25.34
11 | Apr. 81025 22| 4do ...l ______
- HEHE R
0 N, - .
6a [{f1 58 9 N:lCentral part, Cape Cod B8Y-cmeumuecmcmmemecres R 12} Apr. o1 17| 577 :3148] ()
: . : 35| 498)13L71| 25
0| 10.20 | 131.73 | 24,30
13 | May 20, 1625 17 131,44
34| 462 | 131.8¢ | 2512
0| 1501 | 31.80| 23.53
14 | June 16, 1625 10| 14.91| 3201 2871
20| '8.47| 32.38| 2571
466 32.45] 2518

1 From hydrometer reading.
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TaBLE 17+“Fish Hawk"” stations in Massachuselis and Ipswich Bays; December, 192}, to June,

1925—~Continued
Tem-
Sta- - { Balin- | Den-
tion | Position ‘ General locality. Cruise| . Date Deptb pora~t City | sity
0 830 |ocee o
2| Dec. g0} 6| 632
0 425 (Il
3| Dec. 110240 7| 443
0} 0.30
§|vn. s 6) 0.3
0| ~0.70
o« v om o 4 _‘ 6] Feb. 610250 6| —0.41
o 41 49 30 N\ : By
7 outh side, Cape Cod Bay..... - 0 1,60
{70 n 15 W-} A 7 | Feb. 24, 1025 gl L
1,
0 540
11 | Apr. 8, 19025 S| sm
0| 630
12 | Apr. 23, 1925 lg Ty
0| 1100
13 | May 20, 1925 S —
0| 1523 | 32237 2381
‘ 14 | June 16, “’25{ 10| 15.20] 3238 | 2302
o141 48 00 N, 0| 68
affs 8 % X |}cape Coa Bay, off Sandwich...mm.ereeee.. 1] Dec. g2 0| &5
' 1} Dec. 31024 [{- 1 &8 -oee
0| ea0| oI
2| Dec. 9,102 1l o7
35 11 I (R SR,
0| doeo | TIITITTIITTTTTT
o 5 N ‘ : 3 | Dec. . 16, 1924 Y 49
g |{f) 53 10N Iwest side, Cape Cod BaY-ecmeecrmmeeeeo t| ra
4 | Dec. 22,1924 17| 48
34| 480
0] 215
5| Jan. 71025 o) 220
, .15
0| 100
6| Feb.. 6,1925 15| 0.59
S| 07
1 Dee. g 50 BRl
0| 690
2| Dec. 9,1024 8| ow
110
0| 540
3 | Dec. 17,1024 I8 o4
5.
0] 460
4 | Dec. 22,1024 ) 4@
: 5|Jan. 7,102 0| 38
. ‘ - an, y .
41 88 00 N. , 37} 215
v 8 B o Manomet, Plymouth, Msss.....—-.... .. T
: 6| Feb. 7,1925 18| o.87
36| 080
0| 1Lio
7| Feb. 28,1625 19] 143
36| . 1.40
[ o] 280
8 | Mar. 10,1025 Y % 62
0| 410
11| Apr. 81925 2 is
46
. 0| 560
12 | Apr. 23,1925 2 554

1From hydrometer reading.
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TaBLE: 17.—* Figh. Hawk’’ . stations in Massachuselis and I'pswich Bays, December, 1924, to Juné,

1926—Continued
Sta-- AP‘<‘mmon General loéailt Cruise|  Date Depth 'g;gx: [ Salin- | Den-
tion ‘ 4 o Pl B | ity | ‘sity
. B : . ol 900|15.76] 242
Lo oo . 13 | May 20,1025 17| slsiisnsel 346
. ' . 25.
10 ({80 58 9% ot Manomet, Plymouth, Mass. ... o] 1443 3216] 2303
14 | June 16,1925 0| 28| 2 ua
) 38| 560 32.05| 2509
1] Dec.-3,162¢ ol &8
o| 80
2 | Dec. 9,1924 18] 6.82
1 141 B 30N, -
n ({58 3N loft Piymouth Harbor..oweoecene ene 3 | Dec. 17,1024 8| s
) . 0] 4.50
4 | Deo. 23,1924 18| 463
35| 460
0! 200
5| Jan. 7,1025 18| 200
35| 115
! 0f L10
42 00 00 N,
ua fff2 9 Q%R _do_... - 6 | Feb. 7,1925{ 8| Lot
1| Dec. 3, 19241 o &
0| 69
2 | Dec. 9,1924 14 .42
42 01 16 N, 3{ Dec. 17,1624 13 g'gg
eC. 17, ),
12 (70 33 0 W }----,‘“ ----------------------------------------- ! 2| 605
4| Dee. 23,1924 161 L83
31| 3.50
0| 215
5| Jan. 7,1025 13] Le7
|l 26] 156
o| sss
1| Dec. 3,1924 o 08
0] 585
2 | Dec. 9,1924 17| 873
~ o 4l i3
42 03 00 N: \ \ -
13 {12 O W, |JOR Gumet Polnt oo oomememeo e 3 | Deo. 17,1024 12| 58
S 0| 2.5
4 | Dec. 23,1924 13] 4.5
25| 4.50
0| 200
5| Jan. 7,1028 13| Loo
, 2} 160
0| L2
6 | Feb. 7,1925 18] 130}
T sl LW
: 0| L=l
2 o 0N, 7 | Feb. 28,1926 1| i3
188 ({78 3 80 W [Pr-on90 oo ol 170
: o 8 | Mar. 10,1925 13| Let
25| 145
0! &40 lllITTTlI
11 Apr. 81925 12 463
24| 381
0| 818 |
v 1| Dec. 3,1024 ol i
42 05 00N 2| Deo. 9,192 1‘;3 gg‘; """"""""
) 14 70 35 00 W. }Oﬂ Gree'n Haber. : . 26 5,80
: N 0] 460
Dec. 17,1924 1| 45
4 a2l 4

-1From hydrometer reading.
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TaBLx: 17.—% Pish Hawk" stations in Massachuselis .and Ipswich -Bays, December, 1984, to June,

1926—Continued

Sta- t General localit » Craise VDm Depth | pora: | Blin- Don-
tion Position - eneral locality Y - P l:eure ity. "l.”
0] 480 (i iaeees
41 Dec. 23,1024 [{ 8| 256 |acocoues]oancnnca

51 Jan, 7,1925
- 1327737 26,29
‘ 8 | Feb. 7,1025 ~ EO ) ——

L) ’ ”, 132.78
14 142 08 00 N, .
1|82 % 0% [fot Grean Harbor. 11 | Apr. 81025

12 | Apr. 23,1925

13 | May 20,1925

ot ot

PAPPEORR B RSO EORN A AR RS R MRS NDONNNEARAR R AR NEPARDARCANROSOPPPRN .

14 | June 16,1925

1| Dec. 3,1924

080

2 | Dee. 9,1024

(-4

3 | Dec. 17,1924

o8

4 | Dec. 23,1024

8388558888%&828&&’58338% BRNBRBBSEENSBYSIWEI8ES

o8

18
32

!
3

42 09 30 N, 24
N {70 38 15 W. }Oﬂ*Mm‘hﬁem 5| Jan. 7,1925 10
. s
20
0 132,67 | © 26,25
6| Feb. 71925 12| = 139,63 | 2624
z 132,91 | 2633
7| Feb. 38,1625 12
0 132,437 25, 04
132,47 | 26.00
21 13258 | 26.07
1| Dec. 024 f{ 9| F8
SR | AL} 85 .
P 2 | Dee. 9,1024 12 5 ! SR
: 24 10
0 80
3 | Dec. 17,1024 13 50
26 80
0 50
4| Dec. 23,1024 13 5
25 50
el 14w N ' 5| Jan. 17,1025 10 7
b - i . citua an. ’
1o (32 1 0 W. ot seit te : 0| 27
' 6| Feb. 7,1925 12| —-0.10
; 24 50
0 05
11 | Apr. 81025 15 93
30 52
0 70
12 | Apr. 23,1025 12 10
2 58
0| 1517
14 | June 16,1025 10 15,14
26 76
0 8
1| Dee. 81021 -~ & s
42 18 15N 2 | Dec. 9,102¢ 18 s
1 \ N it : . .
v {8 Ry }Oﬂ Minots Light : g i
34
2

Dec. 18, 1924

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.—* Fish Hawk’' stations in Massachuaeh and Ipswich Bays, Detember, 1924, to June,

1925—Continued
Sta- | g Cruise| - Date | Depth| pare, | Salin- | Den-
tion Position General locality sef i - Izlm. fty sity
NEET Mar. 25,1025 el 5%
.24 70 43 30 w. }Iplwich BAYoueil. coeaee - 10 ar, 25, 33 ¥
o| 3260
o|Mar. 12,1025 1 25| 240
: I 39 24
262 0N\ : Mar. 25,1925 | 308
BN ; &ar. o
29 {70 00 W. } do . 1o ’ 75 DX I P P
o o| <7
11 | Apr.7-8, 1925 33| 2.87
6| 2718
o| s70|1sLos} 2e.08
o e 41 1R IIEE) 2R
42 53 30 N
(| SO T S — BTN R I
1o | Mar. 25,1025 12| 327
24| 2,64
0] 335 |ecccenctocaen
42 54 30 N o do .. 33
2 {3 5 BF, Jto a 10 8 2%
o| 310|13210] 2559
9 | Mar. 12,1025 22| 26018270} 26.10
o 3| 3260|3321 2652
» 42 58 00 N d Mar. 25,1925 13 %eo
B {70;" 41 45 W, } o e 10 ar. &5, 37 2%8
: o| s20{i20 037 2304
11 | Apr.7-8,1925 26| 287 ..
) 51| 281 (V3315 a6 47
ol 455
11 | Apr. 8,1925 20| 28
9| 28
o 420
12 | Apr. 22,1925 ﬁ §23
142 38 00 N, tohe : . 56
» {7 33 B W. joft Thatoher's Isintid : - 0 710
: 13 | May 21, 1925 32| 28
64| 321
e
14 | June 17, 1925 ol pa
o| 430
11| Apr. 8 1925 2| 3138
84| 311 ,
. o) 4o0{isi7e) 25 %
N - A B ERE| R0
42 38 , 3
0 i{5H % %W }offing of Cape Ann....... 01 940|13L11| 2405
13| May22, 1025 |) 25| 351|13221| 2565
50| 3380|3221 2566
o| 1333 32238 24.31
10| 1208) 3266] 2478
14! June1r, 1925 20| 6.80} 32.95 | 2591
0| 423 3324 26.38
76| 404 33.24) 26.40
0] 405|13202] 2545
11 | Apr. 7, 1025 57| 286
uz| 2090 132780 26.00
0| 44013530 24
2 %0 0N ‘ 12| Apr.22. 1925 gl 2e\uiag)| me
‘ 0 N, ‘ 70 81
ali ¥ 6w on line Cape Ann-Cape Cod-cvmrmvvemseneevo.. 0| 940|13127| 2417
‘ 18 | May 21, 1025 81| 312
162 | 310 [132.58 | 2598
o| 1204 | 3266 2461
10| 011 82.74| 2535
14.| June 17, 1925 2 5451 33101 26,14
0| 4oo| 3317| 2635
94| s47| 3824| 2649

1 From hydrometer reading. : # Probably. transposed. : -
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TaBLp 17— Fish Hawk’ stations in Massachuselis and Ipswick. Bays, December, 1924, to June,

1926—Continued
Tem-
Bta- 7 Salin- | Den
tlon Position General locality Cruise Date Depth xt);;:r ity sity
A { %| %[
_ 11| Apr. 71925 X
g WE Al 60| 2.72
0| 4.30|13147[ 2408
e ¢ r ‘ 12 | Apr. 22,1925 2| 41113166 2510
32 {2 28 00N |}Miaway between Cape Cod and Cape Ann..... 0l RX2E| B
» ' 13 | May 21,1925 4 35| 3.40|132.41| 2571
70| 3.09132.56 | 25.95
|| 4| 48| BE| B3
9.8 .
14 { June 17,1625 20| 456| 33.39| 26,47
50| 307] 33.17] 2.
0| 4.60]'s101] 2500
11| Apr. 17,1025 40| 369 |eeeoure- R
80 291|133.18 ;
0| 4.40|132.00 | 25.39
15 00N 1) Apr. 21025 1 B 508 |i3n.0s| 2601
42 15 00 N. ) ) .
L {70 10 00'W. }th of Cape 0od. . womemeeeeeeoeoen : . 0] 830 |131.74] 2468
. 13 | May 21,1025 25| b6.04)132.26) 25
5 | 3.28|132.52] 2501
| 5| 5| 28| 2
81| 32 . 65
14 | June 17,1825 ! Enl Ul
o 5| 400 33:17| 26.34
A o S| 4 13201 25.39
. A R S
e 44| 3.12{7732768 | "26.05
0| 450|131.86] 2526
42 08 00'N. Co ) RpAen B G B S 100 | 6m
34 {70 06 00 W. }Oﬂ €8P €O e 0| 900/[13Ls0| 2448
i : 13 | May 21,1925 28| 43013229 |  25.62
g 56| 3.31132.38 ] 25.77
il iL 28 &8
14 | June 17,1925 20 556 | 3303 2%,
56| s.01| 33.10| 2829
0| 44013198 | 2081
121 Apr. 21,1025 [0 22| 423 [13168 ] 2514
4| jg |8
42 34 30N, . . - .
35 " |#Ofl Eastern Point, Gl : 13 | May. 22,1925 {{.+ 22 | . 3.78 | 132,05 25.48
% 5 oow.} ’ ' 44 38113274 | 26,06
il 3 B8] B2 S
14| JuneN7,1825 50| 13.03| 32.30 | 24.50
| 40| 614 32.66| 24.70
0| 52013150 25
12| Apr. 23,1925 § 22| 4.83|13L70( 2512
44| 3.95]131.70 ] 2515
. BT o ‘ CAf- 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|13247] 2582
| t LRy
14 | June 17, 1025 20| 12.08| 32.66 | 24.81
44| "4e61| 3288 26.08
. o] 42013159 25w
12 Apmza,xm{ 19| 488 |13175 | 25.18
HEHE L
42 2% 00N, ; o 3 e . . .
% |{70 % @ W. ot Marbisheed . 15| May 10 {1 B £
| e
14 | June 17,1925 20| '908| 3268| 2530
42| 53| 32.88| 2508
' 0! 6.00)13.47] 24.79
12 | April 23,1025 13| 4.57|13040] 2490
: 2| i%a8) &8
“ae |f82 24 1L N, ' ) - - -
88 {70 new }Oﬂ Nahant 13 | May 22,1025 | 433 1202 %4
5|48 BE 5T
14| June 17,1925 1 30| g3 | 3262 | 26.22
28| . 592] 32.81| 2585

! From hydrometer reading.
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TaBLE 18.—Teinperatures taken from the ¥ Halcyon” in 1925, stations.not numbered

. Temper-
Date | Latitude | Longitude . General locality Depth | “Ciuke

o+ mwloe + ) ) . [1] 5. 50

Apri17 | 42 41 30| 70 ‘28 30| 4 miles northeast (mag.) from Cape Ann whistling bUOY eeee--oacmoeemcnne { 48 2.90

' ‘ . 0 4,40

18 (43 40 00]60 47 00| At Seguin Island whistling buoy-_-_._.. - { 20 2.40

‘ ' ' 0 3.10

. . 18 3.05

10 144 04 00 (68 08 00} 7 miles off Great Duck Island, off Mountain Desert Island. ..o eeueeo gg %-gg

- ' ' : 91 287

0 10,06

. 18 5.80

June 4 48 08 00) 69 40 00| Platts Bank ﬁ :%

73 4.10

. : 0 12.70

7|41 42 00|60 48 00 ) 6 miles east of Chatham { 42 6. 54

' 0 8.30

7141 25 45168 42 00 | 1 mile south-southeast from Round Shoal whistling buoy .o cconeoceocuees { 29 8.36

' 0 11.60

11§41 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 | 1mile west from Little Duck Island, Me.cewaneeemmaenn- 20 7.85

] . 0 10. 50

13|44 20 4567 56 30| 3% miles west from Petit Manan Lighthouse. e c.ocaeee.. R 7.78

0 11.90

16144 13 15168 14 30 | 234 miles north-northeast from Little Duck Island co— 21 8.70

13.80

18 3§ mile northeast from White Island, Me { 3 PR

0 18.80

20143 08 30|69 40 30| Platts Bank gz z%

' . 0| 1440

2243 35 0070 07 00| Cod Ledges (off Portland, Me.) { 2 &4

23143 07 45]70 25 40 | Between Boone Island Lighthouse and whistling buoy..-cemmeeeeeneamnen- [ 5.48

S 0 1110

Aug.7 |44 11 15|68 14 25| 14 mile northeast from Little Duck Island.... 2_‘; g%g

. . ) 0 11.60

20 |41 27 00{ 69 43 00 | Round Shoal whistling buoy - g ﬁ%

w . 0 11,60

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

5 0 1160

* 21141 28 20]69 40 20 2 miles east-northeast from Round Shoal whistling buoy. .cceeeceaccancans ;g H'?g

: W0 13.30

21 | 41 25 30|69 41 20 | 1}4.miles south-southeast from Round Shoal whistling buoy....cccsaeeeasafi 24 13,20

. s 0 16. 40

23 (41 21 00169 42 50 | 1 mile northeast from Rose and Crown buoy { 22 16. 56

. ' 0 15.00

.21 (41 25 30 (60 42 20 | 1mile south of Round Shoal buoy. ... { 2| 5%

A . : 0 14,10

28 |41 07 15|69 42 45 | Great Rip whistling' buoy, Mass.... { 2| 8

S , . : ‘0  13.80

- 24 |41 07 1569 42 45 ... do. . c——- ;i %1%25

: ) . . ' ' 0 13,80

24|41 08 0069 87 00| 4 miles east from Great RIp WHIStHNE bUOY.nevememmemmoosmormmemn amemmens { 3 &%
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TaBLB 18.—Temperatures taken from the ** Halcyon™ in 1985, stations not numbered—Continued

L ; Tempera-
Date | Latitude | Longitude General locality Depth wpr:
. [} ’ ” L] ’ ” N
Aug. 24 141 10 00|69 40 Oft Great Rip 22 14. 40
; . o : L o] . 16
26142 18 00 |70 19 30 | Stellwagen Bank.... ... ... _..._. I : 2 R }lzg ' 17283
ool .. I [ 16. 60
Sept. 2 |42 47 00{70 19 00 | Northwest prong of Jeffreys Ledge. g; %g
5 : ' 8 ¥
3(438 07 0060 37 30| Platts Banke.oooooooocoounea- » oy
. 70 5.90
L ' {0 14,70
3|43 18 3069 40 00 Betwoen Platts Bank and Portland, Me. oo ccooioioon omnicnancaes l..-i--. { :«gg
0 13.80
4 114 miles east-southeast from White Island, Me —— gg lg- ?g
: ‘ PR g 0 15.50
5|43 07 45|70 25 45 | Between Boone Island Lighthouse and whistling buoyeeeucemvecrancanaaan { 5 7.38
‘ ‘ [} 11.10
9|44 11 15 |68 15 00| 4 mile north of Little Duck Island, Me. 18 10.23
S ' T 0 10,80
10|44 13 15 |'68° 13 15| 23 miles northeast of Little Duck Island, Me ég igfg
: ' L : - 0 16,80
1444 21 30,97 54 00| 134 miles west of Petit Manan Lighthouse....... ... SRS S A }g }ggg
-
<. 15|43 5 00|68 08 30| Mount Desert Rock... SRR S b e
: 80 7.96
0 9.80
L . 18 .86
15| 44 04 00 |68 07 00| Off Mount Desert Rock. gz g.gg
‘ 91 872
o . ) k 0 10.80
16| 44 05 00| 68 26 30 | Oft Bwans Island whistling buoy, Me ig g'g
B . o : 0 12.20
Oct. 141 21 4560 42 00 | 2 miles northeast of Rose and Crown buoy.. g i%g
. 0 11, 80
1|41 25 00160 42 00 | 114 miles south of Round 8hoa DUOY.cmnmmacncmsmmaocacnmcan oo —— ’ ;:: %g:%
0 11, 60
1]41 24 00} 60 37 00| 5 miles southeast of Round Shoal buoy R g i‘l’.a
14]44 09 00|68 18 00 | 3 mile northesst fror Drum Ledge buoy, Mount Desert......... R { e
[1] 10.80
15|44 12 50 | 68 13 00 | 234 miles northeast from Little Duck Island. 217) g.gg
. . ! . (] 10.30
©- 18|44 09 30|68 12 00 | 2 miles southeast from Little Duck Island et :1’; &;:
' . 0 10.80
22|41 25 30|69 42 30 { Round 8hoal whistling buoy 1 mile sou@h g gg
0 13.30
27141 17 45(71 00 00 | Vineyard Sound whistling DUOY - c e cmcce o e e meme e e maae ;g Hgg
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TaBir 18.—Temperatures taken from the * Haleyon” in 1925, stations not numbered—Cantinued

Tempera-
Date | Latitude | Longitude General locality Depth m?; ,
o ¢+ n|lo o+ m 0 13.00
27|41 11 00|71 28 00| 21 miles east of Block ISIand. oo cmeeecmmmmmmnonmsnn ) ;; ﬁ ;g
0 13.30
28 |41 11 40 (70 51 15 | 34 mile west of No Mans Land gas and whistling buoy-.—eoce.oevonucnnan { 18 12,10
TaBLE 19.—““Albaiross I1’’ stations, 1926
Btation| Date | Position General locality Depth | T4UPeI| galinity | Density
. . of{ 1800| 3189 22,93
i : 40 5
20200 | Aug. 11 {#2 30 T }OﬂGloucester ..... K L8| 328 25.88
180 472 32.86 26.03
0 10.40 fomoocomae|icamncens
AR
, ] ) .
20201 | Aug. 12 33 }23 %IV }Omn! Of CaPB CO ammmmn e e e e 100 3.70| 33.37 26. 55
o 150 487 |oceeiomma e maae
1 5.00] 33.94 28.85
, 0 15.00 g% 59 24.24
20202 |...do ... g fg %IV }Northwest edge of Georges Bank ;g }ﬁ;ﬁg 32, 3? 222 2
55 b A1) (O S
of 170
20203 | Aug. 13 g (l)g %‘V }North edge of Georges Bank_ .. oo 28 mj%
. ’ 60 8.30
o 1777
20904 |...do ... [{8 % N INortheast edge of Georges Bank. ...._..oomeecemeecee-ll 30| 9.80
, i 70 6.30
20206 | Aug. 14 éé gé % }East end of Georges Bank.......... ..._.. e eeneeen 40 8,00 32.93 95. 53
60 8.80( 3298 25. 57
. 0 16.04 | 33.57 23, go
20006 | Aug. 15 ({8 58 3 [}Northesst part of Georges Bank T B
' 60 6.10 33.07 26.03
~ | 1470|. sxes| s
41 53 N, 0| . 32.66.
»m Aug. 17 {66 2 W. }E“t end of Georges BADK. e oeeeiiioliiaaal %0 10. 05 39 95 25.36
70 7.95] 33.08 25.78
N 0| iiso| 3nea| oo
g 41 46 N, . .
20208 | Aug. 18 ({35 30 3 [}-mrOrns o a0 1000| 32.8 25.33
60 9.10| 32.94 25. 51
" o 60| 823 23.74
2 sl =4 =d
20200 | Aug. 19 {g gg %IV }Southeast pert of basin, north of Georges Bank.........- 100 5.70 33,83 .%_ 60
200 6.60| 3479 27.33
300 6.40 | 34.86 27.41
. ! 0] 16.60] 3273 23.88
20210 | Aug. 20 {68 11 3§ }Basin, offing of Mount Desert 0l ‘5| Bal ne
. y 0, oHing o oun esert. P— . . .
ue 67 41 W, » OK 100 450 | 3357 26,62
200 5.80 | 34.15 26,93
! 0 E 3 ¥ P I
o 50N ) o 20 12,15 32.98 00
20211 |...40 ... gz 33 W }Near Mount Desert Rock. P 40 9.20 33.08 25, 59
. 100 5.60 |--nneceeoufomnnmae
150 6.06 | 34.15 26.90

1 Probable error £0.1°.





