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sediments, and the lowest occurred in till. Intermediate
and nearly equal quantities, 15 to 16 g/m2, were present
in the other four bottom types (gravel, shell, sand, and
silt-clay) (Tables 18, 19; Fig. 72).

Annelid worms were present in all samples from till,
shell, and sand-silt sediments; however in 97% ofsamples
in gravel and silt-clay. Although annelids were present
in 94% of the samples from sand sediments, this cat­
egory of bottom type ranked last in this relationship
(Table 20). .
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Figure 71
Density and biomass of Annelida in relation to water depth.

Relation to Water Temperature
Annelids were present in greatest quantities (Table 21;
Fig. 73) where the annual range in bottom water tem­
perature was broadest, and densities generally declined
as the temperature range decreased. Where the tem­
perature range was greater than 20°C, average density
of annelids was 1,698 individuals/m2• At the other ex­
treme, where the temperature range was less than 4°C,
average density was 212/m2• At intermediate levels of
temperature range, density was intermediate, 280 to 568
individuals/m2• The percentage composition of numbers
in this group oforganisms in relation to the total fauna in
the various temperature-range classes varied from 16 to
49% (Table 22). Percentages were highest where tem­
perature ranges were extremely high and low.

Biomass of annelids in relation to range of water tem­
perature was similar to that for density. Biomass was large
(about 40 g/m 2), not only in relative terms but in absolute
quantities, in areas where the temperature range was broad
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m2• Largest average biomass occurred in the South­
ern New England Shelf area (Tables 6, 8).

The percentage of the total fauna made up by
annelids was high in both biomass and number
of individuals (Tables 7, 10). On a numerical
basis, annelids accounted for 22 to 56% of the
total fauna. In terms of biomass, annelids formed
between 3 and 23% of the total fauna. In the two
deepwater zones, Georges Slope and Southern New
England Slope, the percentage of the total biom­
ass made up by annelids was 22 and 23%, respec­
tively. This is an especially large proportion to be
formed by anyone faunal group and a much higher
proportion than that from the continental shelf
areas where the percentages were only 3 to 12.

Annelid worms were present in an exception­
ally large proportion of the samples. In all stan­
dard geographic areas, except Georges Bank,
they were present in 96 to 99% of the samples.
On Georges Bank they were present in 89% of
the samples (Table 10).

Bathymetric Distribution
Annelids occurred over the entire depth range
in which samples were collected, 3 to 3,975 m.
Numerical density and biomass were highest in shallow
water and decreased in quantity rather uniformly with
increased water depth (Fig. 71). Average density in the
shallowest depth class was 719 individuals/m2• High
densities (437 to 159/m2) prevailed across the conti­
nental shelf and then diminished rather sharply down
the slope and on the continental rise, where the aver­
age density was only 9/m2 (Tables 11, 12).

The biomass of annelids followed precisely the same
quantitative trend in relation to water depth as was
exhibited by numerical density. Average biomass was
largest (27 g/m2) in the shallowest depth zone. Bio­
mass was rather high (15 to 25 g/m2) on the continen­
tal shelf and dropped to 5 g/m2 at midslope and to 0.76
g/m2 on the continental rise (Tables 13, 14).

Annelids were present in a very high percentage of
the samples from all depth classes. Frequency of occur­
rence among the eight classes ranged from 93 to 100%
(Table 15).

Relation to Sediments
Annelid worms were not only present in all sediment types
sampled but occurred in roughly the same density in each
of the different sediment types (Tables 16, 17; Fig. 72).
Average density from all sediment types ranged from 232
to 558 individuals/m2. Greatest densities were found in
sand and gravel bottoms, lowest densities in silt-clay and till.

Biomass, also, was rather evenly distributed among
the various sediment types. Values ranged from 11 to 26
g/m2. Highest average biomass occurred in sand-silt
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BOTTOM SEDIMENTS

Figure 72
Density and biomass of Annelida in relation to bottom sediments.

(Tables 23, 24; Fig. 73). Conversely, quantities were smaller
(about 10 g/m2) where the temperature range was small.
Moderate biomasses were encountered in areas where the
temperature range was moderate.

The frequency of occurrence of annelids among the
temperature-range classes was high and fairly uniform.
They occurred in 92 to 97% of the samples (Table 25).

Relation to Sediment Organic Carbon
Annelids of the New England region exhibited an es­
sentially bimodal relationship to the amount of organic
carbon in the sediments (Fig. 74). Greatest density
(504/m2) occurred at low organic carbon levels (be­
tween 0.01 and 0.49%); another peak in density (407/
m2) occurred at higher levels (between 2 and 3%);

moderate densities prevailed at levels between these
two peaks, with smallest densities occurring in both
lowest and highest levels (0.00 and 5.00+%) of sedi­
ment organic carbon (Tables 26, 27).

Annelid biomass was greatest (27 g/m2 ) at organic
carbon levels between 1.5 and 2% (Tables 28, 29; Fig.
74) and gradually diminished at levels both above and
below these values. As with density, lowest biomass was
found in both the lowest (0.00%) and highest (5.00+%)
organic carbon levels.

Frequency of occurrence of annelids in the various
organic carbon content classes was uniformly high, rang­
ing from 80 to 100% in all classes except one, the 3-5%
class, in which only 50% of the samples contained mem­
bers of this group (Table 30).
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Bathymetric Distribution
Pogonophores were found at depths from 141 to 2,870
m. Not only were members of this phylum restricted to
deep water, but their density, biomass, and frequency
of occurrence were higher in the middle and deeper
portions of their range than in shallow parts (Fig. 77).
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between 1 and 511m2• Because of their small size and
low density the average biomass of pogonophores was
very small, less than 0.2 g/m2 in all localities sampled.

Among the six standard geographic areas, pogo­
nophores were present in significant quantities only in
the Georges Slope and Southern New England Slope
areas (Tables 6-9; Fig. 76) where density in those two
areas averaged 3 and 51m2, respectively, and biomass
0.01 and 0.03 g/m2, respectively.

In view of the relatively recent date (Ivanov, 1963)
this phylum was first reported from the New England
Region, the frequency of occurrence in this series of
samples should be considered unexpectedly high.
Pogonophores occurred in 35% of the samples from
Georges Slope and in 42% of the Southern New En­
gland Slope samples (Table 10). In two other geo­
graphic areas they were present in 2% or less of the
samples. They were absent in the Georges Bank and
Southern New England Shelf areas.
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Figure 73
Density and biomass of Annelida in relation to the annual
range of bottom water temperature.

Geographic Distribution
Pogonophores were widely distributed along the conti­
nental slope and continental rise from NewJersey north­
ward to Nova Scotia but rarely occurred on the conti­
nental shelf (Fig. 75). In coastal waters they were en­
countered in only the most northerly part of the study
area, near Grand Manan Island (New Brunswick),
Canada, and Eastport, Maine. Their average density
throughout the study area was low or moderately low,

Pogonophora (beard worms) are a minor
consituent of the New England benthos. They
provided less than 0.1 % of the total number of
specimens and biomass oforganisms in the study
area (Table 3). Nevertheless, they contributed
some unique records to the study. Chief among
them was a proclivity for deep, cold water. These
unusual animals were one of only a few taxo­
nomic groups that were more abundant in deep
water than in shallow water.

Pogonophores inhabit chitinous tubes buried
in the bottom sediments. The tubes in our col­
lections ranged in length from about 5 to 15 cm
and had diameters from 0.1 to 0.4 mm. The
colors of the tubes varied from very light tan to
dark brown, but were most frequently ofa green­
ish-yellow to brownish-green hue. The majority
of them exhibited alternating light and dark
rings or bands. Embryos were not uncommon in
the tubes from our samples. Preserved speci­
mens varied in color from whitish to brown; the
most common colors observed were cream to
light reddish tan.

The two existing orders of pogonophores, the
Athecanephria and Thecanephria, are repre­
sented in our collections by species from the
genera Siboglinum, in the former, and Diplo­
branchia and Crassibrachia, in the latter. Six species were
obtained; the most common were Siboglinum ekmani
Jagersten, S. pholidotum Southward and Brattegard, and
Diplobrachia similis Southward and Brattegard. Less com­
mon were Siboglinum holmei Southward, S. angustum
Southward and Brattegard, and Crassibrachia sandersi
Southward. Siboglinum holmei was distinctive for its oc­
currence in the Gulf of Maine and was the only species
of this phylum found in the Gulf. Furthermore, it was
taken in close proximity to land, at the point nearest
land, at station 1171, less than 5 kIn from Grand Manan
Island and 10 km from the mainland coast of the U.S.
Water depth at this location is 141 m.

Pogonophora occurred in 56 samples (5% of total);
their density averaged 0.6/m2 and their biomass aver­
aged less than 0.01 g/m2 (Table 5).




