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P. robusta, two stations outside the continental edge between the latitudes of
Delaware Bay and New York, July, 1913 (stations 10064 and 10071); one station
outilide the edge off Shelburne, Nova Scotia, July 28, 1914 (station 10233); one
Canadian fisheries expedition station outside the continental edge and three over
the outer part of the shelf off Nova Scotia, July, 1915 (Willey, 1919); and one Michael
Bars station east of the Grand Banks (Murray and Hjort, 1912, p. 654).

P. xiphias, one station outside the continental edge off Delaware Bay, July 20,
1913 (station 10071). The Canadian fisheries expedition of 1915 had it at one
June station in deep water off the mouth of the Laurentian channel, one July station
near Sambro Bank and one outilide the continental edge off Cape Sable (Willey, 1919);
it was also listed by Sars from the same Michael Sars station east of the Grand
Banks which yielded gracilis and robusta (Murray and Hjort, 1912, p. 654). .

It is probable that when the ranges of these four Pleuromammas are better
understood it will be found that all of them are universal away from land over the
temperate and tropic latitudes of all oceans. Off the eastern coast of America, the
continental edge and the outer part of the continental shelf would seem their normal
inshore boundary, along which all of them may be expected in the warm, highly
saline waters of the inner edge of the so-called "Gulf Stream" as far north as the
Grand Banks; but the presence of abdominalis in the Gulf of St. Lawrence and the
Gulf of Maine records to be mentioned next show that on occasion they may drift
into distinctly neritic situations.

One other species of the genus, P. boreale, is to be expected in the Gulf of Maine,
having been found by the Canadian Fisheries Expedition of 1915 at five stations, off
Nova Scotia (Willey, 1919) side by side with the others; but as yet it has not been
detected in the Gulf of Maine towings.

The several Pleuromammas, like other planktonic animals which are purely
immigrants, and uncommon ones, in the Gulf, have most often been found in the
eastern side-that is, nearest their path of entrance (fig. 82)-and'in the southwest
part, which they may fairly be assumed to have reached via the anticlockwise eddy
which dominates the circulation of the gulf.

If the data so far obtained are fairly representative, abdominalis (only. one
record) is the least common of the four species in the Gulf of Maine, whereas it is
the only Pleuromamma yet reported from the Gulf of St. Lawrence and the most
common at San Diego (Esterly, 1905). Pleuromamma has been represented by
scattering specimens in the Gulf of Maine tows, its numbers per square meter working
out as follows for the spring stations of 1920:

Species and station
Number

per square
meter

10
26

200

50
12

Species and station

P. xiphias:
20048••••••••.•••••••••••••••••••••••••••••••••
20072............••......•.•.....•.............
20102.•..•.•.••......•..•.••..•.••"•....••.•••.
20117.•.•.•.....•....•....... _.._..••.•.•.... ~.

Number
per square

meter

18
IlO
tl

176
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The ,summer :reco:rds inside the gulf and over the shelf off Marthas Vineyard
have likewise peen for odd specimens, but on August 26, 191,4 (station 10261), P.
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FIG. 82.~oourrence of the genus Pleuromamma in the Gult of Maine. A, locality records for P. abdominalf,: G.locality
~ for P. ,radii,: R, locality records for P. robusta: X, IDeality records for P. ziphlas: .' locality records for
Pleuromamma species (1). The dates are the years of record

gracilis was the dominant copepod outside the continental edge off Marthas Vineyard,
as P. rob'U8ta was at the same relative position off New York on July 11, 1913 (station
10064: Bi2e1ow. 1915, p. 287).
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It is interesting that 80 per cent of the 10 records of occurrence within the off­
shore banks of a genus whose source is undoubtedly the oceanic basin outside the
oontinental edge should be for March and April, when the temperature is lowest, and
only two for the summer-autumn season (P. robusta, station 10100, August 13, 1913;
P. abdominalis, station 10246, August 12, 1914), whereas our summer stations alone
have yielded this genus outside the banks}7 However, with the possibility that a
rare species may be overlooked among the masses of Calanus and other of the more
plentiful copepods taken in the horizontal hauls, the few records do not show at
what season the genus as a whole (or anyone of its several species) is most likely
to enter the Gulf of Maine.

It is not likely that Pleuromamma succeeds in breeding in the gulf; but the
geographic distribution of the records indicates that individual specimens may be
long-lived there. No relation is apparent between the occurrences of Pleuromamma
in the gulf and high temperature, for its presence has been established there in
readings as low as 0.49 to 1.95° (station 20056), and the two midsummer records
may have been from water as cold as 4.22° and 7.58°, though, equally, the few speci­
mens involved may have been picked up by the open net near the surface in a much
higher temperature.

Pleuromamma has not been taken on the surface in the Gulf of Maine, but
none of the hauls producing it have been froin deeper than 175 meters and all but
three of them were as shoal as 100 meters, or shoaler, pointing to the strata a~ove

the latter level as the region which it usually inhabits in the gulf. At San Diego
Esterly (1912) found both P. abdominalis and P. gracilis coming nearly or quite
to the surface during the night and sinking to considerable depths by day, chiefly
to deeper than 150 meters. Similar diurnal migrations, though not so deep, are
to be expected of the few specimens unfortunate enough to stray into the Gulf
of Maine.

Pseudocalanus elongatus Breck 48

This is a northern species and one of the most widespread and abundant cope,;.
pods in the North Atlantic region and in the Arctic, where it is circumpolar. The
records of its distribution have recently been summarized by Farran (1910) and by
With (1915). On the European side its southern boundary seems to be the Black
Sea (Sars, 1903, p. 154), the Mediterranean, and the Gulf of Suez (Thompson and
Scott, 1903), which it would seem to have reached via the Suez Canal, not being
known from farther down the Red Sea or from the Indian Ocean. It is widespread;
probably universal, northward from Gibraltar to the North Sea, along the entire
length of the coast of Norway, and far up into the Baltic. It is recorded near the
New Siberian Islands, repeatedly and at many localities in the White Sea, about
Spitzbergen, off Jan Mayen, in the Norwegian and Greenland seas, about the Faroes,
Iceland, northward to Disko along West Greenland, from East Greenland, and

. right across the North Atlantic from England to the Gulf of St. Lawrence.

17 None at stations 200~4, 20045, 200ilS, 200119, 20077, 20109, FebruarY-April, 1920.
f8 According to With (1915) the P. minutus of KrlSyer was based on i=atures of this species. which should therefore bear the

name minutus; but until the chenge is generally accepted by students of the group (Willey's (1920•. 1921) reoent co=UDicatioD8
still use elongatus) it 18 118 well to follow the more general usage in a paper notconcemed with systeIDlltics.


