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the form of an isotatedpoolnear the westerh shore, surrounded by, Slig.htly higher
temperatures (:fig. 76)., Equally coldwater (about 5.3°, surfaee'·tobottom)ofi
the/mouth ofProvmcetown Harbor (station 5) ,~owmarked the ..shalIows of tb:e
18itter. asa secondcenterforlocal cooling.

After cold west winds on December 13, 14, and 15, the whole column ofwa.ter
averaged about 1 degree colder in the southern half of the bay ?n the 16th and
17th than it had been a week earlier, with a maximum ~ooling of about 2° alld a
m.il)irnum of about 1() at the surface.
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FIG. 77.-Vertical distribution of tem~ature at three representative statllinsln tlle southern

side of Massachusetts Bay on December 9 to 11, 1924 (solid curves), and January 6 and 7,1926
(broken curves). •

Meantime the eastern and southern parts of Cape Cod Bay (59 at the surface)
had definitely become a site of production for cold water, separated from the still
colder pool next the land north of Plymouth (3.8° to 4.5°) bya ..slightly warmer
wedge (5° to 6°) in the center of the bay. At this season the water of the bay is so
nearly homogeneous, surface to bottom (fig 77), that a chart of the minimum .tem­
perature, irrespective of depth (fig. 78), illustrates this regional distribution better
than ~ surface chart can. . . .
'. When the temperattirevaries more widely between st.ationsafewmilesapart
than between surface and bottom .at any one station, as is the Cll.$e in the southe:m. ;.,. .. . . ..,
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'FIG~71l.-'Mlnlmum temPerat1fte of the southern side of MBl88Chusetts Bay, ImsPeCtlve of d.~pth', Decembed.~ ana 17,
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side of the Gulf of Maine after November, the thermal relation between surface and
bottom· temperatures may be reversed-at different Btages of the tide, as warmer
water from offshore comes in with the flood and water chilled near shore moves out
on the ebb. But whether the flood water .will drift in at the surface, or whether it
will sink to some deeper level as it approaches the coast, depends on the regional
distribution of density. Accordingly, the flood tide may either raise the surface
temperature slightly above that of the deeper water near land in winter or it may
wa.rm the mid stratum temporarily, a state which may persist until the last of the
ebb. Both these alternatives are illustrated among the Massachusetts Bay stations
for December 16 and 17, 1925 (stations 5,6,7,9, 13, 14, and 17). The faet that the
sta.tion off Cohasset (16) was not only coldest at the surface but gave the minimum
temperature for the cruise (3.8°), although taken about the middle of the flood,
probably results from the general drift discussed below (p. 972). '

The fourth week of December, 1925, saw veI'Y," :wintry weather, with several days
of northwest gales, the minimum temperature of the air falling to _1°F. (-18.3° C.)
at Boston on the 21st and to about 5° F. (about -15°C.) on the 22d. .This was
reflected by an average cooling' of about 1° for the waters oLthe bay between the
16th and 17th and the 22d and 23d, which gives a rough measure of the radiation to
be expected from the surface during two or three days of low air temperatures and
high offshore Wiiidsat~histime of year.

Although the entire' area was much more uniform in temperature on December
22 and 23 than it had been a week earlier (all the readings for that datefell between
4.95°. and 2.5°), temperatures of 2.5° to 3° near Plymouth, in the one side, and a
mile off Gloucester., in the other,44 on the same day"contrasting with 4;5° to 5° in
the central part of the bay (station 18; about 7° at ,station 10049 on December 23,
1913), Eihowthe .thermolgradatio:n·usual fortbewinter season~ Thus, 4° to 7° may
be .taken as normal for the deep part's of the bay during the last week in December,
and 2° to 4° for itscoastalbelt.

The Bay ofFundy, in the opposite sideof the gulf, experiences essentially the
same cycle of temperature as Massachusetts Bay during December. Thus, Mavor's
(1923~ tables show the whole oolJlrnn of its deep trough as virtually homogeneous,
vel'tically, by November (fig. 79), and about reproducing Massachusetts Bay in
texp.peritture in December, notwithstanding the difference in latitude. Compare,for
instanoo,6~4°to 6.9° in the central parts of Massachu,setts,Bay on December 1.1, 1925,
with 6,,18° to 6.6° for the corresponding depth column;in the Bay of Fundy on
December 2, 1915, and 5.62° to 6.12° on pecember 5,1917 (Mavor, 1923, p. 375);46

Somevariationistobee:ll:pected in the vertical distribution of temperature in
these bays ih Decemberfrom year to year. In 191;3, as noted (p. 645), the water off
Gloucester was homogeneous, surface to bottom" throqghout that monthi but in
1920 more rapid chilling had lowered the te:m:perf!.tu.re of the surface (5.56°) about
1.5C1 helowth.a.t of ,the 40-meter level (6.94°) at this locality by the end of the month

II Observation taken by 6. G. Corliss (P.513.)
u ~aver (1923)reoer4s 6.11" tor,tha SU1'fage, 6.420 at 50 IJ:Iaters, and 6.60 at 175 IJ:IeterB enDoo. 2,1916; 6.620 at tha surfaCll. 5.720

at 50 meters. 6.160 at 100 nuiters. and 6.180 at 176 meters en DeQ. 5,1917. ' ,




