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ABSTRACT

Caddy, J. F., T. Amaratunga, M. J. Dadswell, T. Edelstein, L. E. Linkletter, B. R. McMullin, A. B.
Stasko, and H. W. van de Poll. 1977. 1975 Northumberland Strait Project, Part I: Benthic
fauna, flora, demersal fish, and sedimentary data. Fish. Mar. Serv. MS Rep. 1431, 46 p.

The purpose of the 1975 Northumberland Strait Project was to provide a baseline description
of the physical and biological environment of the Strait in relation to the commercial shellfish
resources. The resulting physical and biological data are presented in this, the first of two
data-repository reports.

In the 8 1/2-wk survey, 96 stations were sampled for fauna and flora with a van Veen grab
and a beam trawl or scallop dredge. Species lists show distribution and empirical estimates of
abundance of polychaetes, amphipods and the other invertebrate taxa, demersal fish, and algae. The
depth and bottom temperature recordings describe the physical conditions during the survey. Depth
and bottom temperature were criteria used to summarize the biomass listings of the major taxonomic
groups. A description of sediments and their distribution was made from samples obtained with a
van Veen grab, piston cores (Alpine corer), and dredges. The core samples were analyzed for heavy
metal content.

Key words: Northumberland Strait, baseline survey, shellfish, benthos, demersal fish, sediments,
fauna, substrate, Tobsters

RESUME

Caddy, J. F., T. Amaratunga, M. J. Dadswell, T. Edelstein, L. E. Linkletter, B. R. McMullin, A. B.
Stasko, and H. W. van de Poll. 1977. 1975 Northumberland Strait Project, Part I: Benthic
fauna, flora, demersal fish, and sedimentary data. Fish. Mar. Serv. MS Rep. 1431, 46 p.

L'expérience menée dans le détroit de Northumberland, en 1975, avait pour objet de
recueillir des données de base sur le milieu physique et biologique, qui seraient utiles pour la
péche commerciale des mollusques et des crustacés. Le présent rapport, qui sera suivi d'un deuxieme,
en présente les résultats.

Au cours des huit semaines et demie qu'a duré 1'expérience, des échantillons de la faune et
de la flore ont été prélevés a 96 endroits, a 1'aide d'une benne van Veen, d'un chalut a perche ou
d'une drague. La distribution et 1'estimation empirique des effectifs de polychetes, d'amphipodes,
d'autres taxa d'invertébrés, de poissons démersaux et d'alques sont indiquées dans Tes Tistes des
especes recensées. Les observations de la profondeur et de Ta température du fond servent a décrire
les conditions physiques qui existaient durant 1'&tude. La profondeur et la température du fond ont
servi 2 résumer les énumérations des effectifs (biomasse) des principaux groupes taxonomiques. La
nature et la distribution des sédiments ont été décrites a la suite de 1'examen des échantillons
prélevés au moyen d'une benne van VYeen, de carottiers 3 piston Alpine et de dragues. Les métaux
Tourds dans les carottes ont été dosés.



FOREWORD

The Northumberland Strait Project was
conceived in the winter of 1974-75 as a 2-yv,
jointly funded, Federal-Provincial study of the
shellfish resources of Northumberland Strait.
The main purpose of the first year of the study
was to provide a baseline description of the
physical and biological environment of the
scallop and lobster grounds in the Strait.
the second year 1t was planned to carry out
movre specific experiments, observations and
detailed through-season measurements of selected
parameters identified during the first year as
being of particular importance to understanding
shellfish distribution and abundance. Unfor-
tunately, due to financial considerations and
other priorities, the second year of the study
was largely occupied in description, tabulation,
and analysis of the voluminous data collected
during the first year of the project. Analysis
of selected aspects of the data base is in
progress. Because of its immediate relevance
to environmental impact studies in the Strait,
the raw data are presented in two reports, in
this one and in Stasko et al. (1977).

In

The original conception of the joint study
by Federal, Provincial, and University groups
was to carry out standard observations on a
variety of parameters at a fixed number of
stations throughout the Strait during the
summer months, placing particular emphasis on:

a) commercial shellfish and fish abundance
(trapping, trawling, and dredging),

b) benthic fauna (grab sampling, beam
trawling),

c) sedimentary regime (grab sampling and
coring).

In selecting parameters to measure at each
station, relatively 1ittle emphasis was placed
on those variables (in particular the properties
of the overlying water masses) which are subject
to wide variations on a seasonal, tidal, or
diurnal basis. [Inevitably. however, there are
periodic components in many of the variables
measured, e.g. water temperature, vulnerability
to trapping of crustacea, benthic biomass and
species composition. This is further compli-
cated by the fact that the survey spanned 8 1/2
wk during which time there had been progressive
changes 1in seasonally-Tinked variables such as
bottom temperature. The geographical impact of
this potential source of bias was compensated
for as much as possible by randomizing the
sequence of stations occupied and, in the case
of the trap fishing, by repeating the obser-
vations at most stations. However, it may

still be necessary in some cases, when comparing
subsets of data, to take into account the
sampling dates. The methods of sampling were
not always ideally suited to the wide range of
material collected, as was evidently the case
for marine algae taken incidentally in the beam

v

trawl. In general, it may be safer to regard
the beam traw] data more as an indicator of
presence of a particular species on a given
station or perhaps as a measure of the ranked
abundance, rather than as fully quantitative
data.

A 1list of reports from which the endorsed
data are extracted is given in Appendix I.
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INTRODUCTION

Northumberland Strait (45°35'-47°05'N,
61°53'-65°00'W) (Fig. 1) historically has
supported a wide variety of fisheries (Caddy
and Chandler 1976). During the last two
decades, however, there has been a steady decline
in the shellfish landings (Amaratunga et al.
1976). Concern for the future of the shellfish
fisheries resulted in this interdisciplinary
study which was initiated in June 1975.

The study was a broad-scope survey of the
Northumberiand Strait, designed to collect
information of physical and biological parameters
related to the 1ife history and production of
shellfish, especially lobsters, crabs, and
scallops. The project also established a
baseline for the coordinated study of the
biological factors and physical environment of
the Strait, which will be of considerable value
in evaluating the effects of pollution and the
potential effects of other uses of the environ-
ment on the fisheries.

This report presents data and preliminary
analyses of macrobenthic fauna, algae, and fish
along with environmental conditions at the 96
stations. Data for the commercial shellfish
species are presented in Stasko et al. 1977.

®
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Fig. 1.
' of sampling stations.

METHODS

SAMPLING STATIONS

Lobster landings by fisheries district
were used as the basis for dividing the Northum-
berland Strait into four areas (Amaratunga et
al. 1976): Areas A and B in lobster district 8
(open season, Aug. 10-0ct. 10) and Areas C and
D in lobster district 7B (open season, May 1=
June 30). Areas B and C reflect where lobster
landings have declined since 1960 ("affected"
areas); areas A and D reflect where landings
have remained stable ("unaffected" areas) (Fig.

1).

Twelve transects, each with eight stations
{except for the split transect in area B),
making a total of 96 stations, were established
across the Strait so that there were three
transects within each of the four areas (Fig.
1). Where possible, transects were located so
that each had an open shoreline at one end and
an estuary at the other. An attempt was made
to achieve a stratified random sampling by
depth to obtain an equal number of samples in
each of four depth zones: 0-9, 10-19, 20-29,
and >30 m. When a depth zone was not repre-
sented in a transect, sampling stations were
Tocated randomly.

Stations - Northumberland Strait Project

A -D Unoffected Areas
C=B Affected egeus

0
i

Houl. Hiles

Lobster District 78‘

LITTLE sANDSE:

Study area in Northumberland Strait showing boun.aries of the four areas and locations



Collection of samples from M.V. HARENGUS
commenced on June 2, 1975, in Tobster district
8 (areas A and B) before the lobster fishing
season in the district began. Sampling in
lobster district 7B (areas C and D) began on
July 15, 1975, after the lobster fishing season
§1osed. Sampling was completad on August 1,

975.

SAMPLING PROCEDURE

(1) Depth and temperature (surface and
bottom) recordings were made and surface and
bottom water samples were taken.

(2) Two benthic samples were taken with a
van Yeen grab.
of bottom sediment and benthic macrofauna.

(3) One core sample was taken with an
Alpine corer for sediment analysis.

(4) Two dredge samples were taken using a
beam trawl or a scallop dredge. Samples were
analyzed for commercial shellfish, other benthic
fauna, demersal fish, and marine algae.

BENTHIC FAUNA

van Veen grab

A 0.1-m2 van Veen grab sampler was used to
obtain two bottom samples per station (a 0.1-m?
SmithMcIntyre grab sampler was found unsatis-
factory under open sea conditions). A sub-
sample of 2 & was removed from each grab for

fauna analysis, and another subsample of approxi-

mately 440 me for sediment analysis.

The 2-2 samples were washed on a 0.5-mm
mesh screen on deck. The screened material was
stored in 10% neutral formalin until it could
be sorted in the laboratory. Animals were
often conveniently separated from the sediment
by floating them in a saturated sucrose
solution.

The wet weights (balance weighing to +0.01
g) were taken of each of the major compcnents;
worms, bivalves, gastropods, echinoderms,
arthropods, and others, after removing surface
moisture with absorbent paper and allowing to
stand for 2 min. Fauna were then identified by
conventional taxonomic methods and their
numbers were recorded. The most common unit of
classification was the species, but some taxo-
nomic units were identified at generic and
higher levels.

Beam trawl and scallop dredge

Epibenthic fauna samples were obtained
from two 0.5-mile (0.9-km) tows (distance
estimated by Decca) using a beam trawl or a
scallop dredge. The beam trawl (Appendix LI,
designed by T. J. Foulkes, Department of
Fisheries and the Environment, St. Andrews)
used when the substratum was not rocky, was
3 m wide with a 2.5-cm mesh codend and two 1-cm

The samples were for the analyses

2.

diameter tickler chains. The scallop dredge,
ysed on rough bottom, was a gang of four C.8-m
wide steel frames with a 2.5-cm mesh liner
Catch volume was estimated using approximately
50-% tubs. No cross calibrations of the beam
trawl and scallop dredge were made.

A measured volume (approximately 20 ¢) of
unsorted catch from each first tow was saved in
10% neutral formalin for Tater laboratory
analysis. The fauna and flora were studied
separately.

Epibenthic fauna were identified and
counted. The demersal fish were identified to
species and their total length was measured.

The algae were identified to species
(taxonomic nomenclature followed was mainly
that of South and Cardinal (1970) and of Taylor
(1957)). Volumes of the dominant species were
determined using a graduated cylinder.

BOTTOM SEDIMENTS

When adequate bottom sediment samples were
obtained from the van Veen grabs, they were
analyzed for size fraction distribution. Soft
sediment cores were obtained with the Apline
202 piston corer. The corer (approximately 144
kg) was found to be too light for adequate
penetration into coarse sediments, and up to
four attempts were required on some stations to
obtain maximum penetration and retention of
core. Cores were stored in an upright position
on deck to permit settling of the sediment
within the plastic liners, and were subsequently
frozen to minimize organic decay and destruction
of sedimentary features.

In addition to van Veen sediment grab and
core samples, a sample of rocks and boulders
from the dredge samples provided data on com-
position and provenance of the bottom sediments.

Data from the grab and core samples for
the finer-grained fractions and from the
dredges for the coarsest bed Toad fractions
were coded and used for computer analysis.

RESULTS

DESCRIPTION OF THE AREA STUDIED

Station Tocations and dates of sampling
along with corresponding measurements of
physical factors are given in Table 1.

Depths and bottom temperatures are illustrated
in Fig. 2 and 3. Data on tidal current
velocities are taken from Kranck (1972).

Depths ranged from 5-49 m with most
stations falling within the 10-20 m range. The
deepest regions are at the northwest and south-
east entrances to the Strait (areas A and D).
Bottom temperatures during the survey ranged
from 2.5-19.5°C. The shallower regions had



Depth {Melers )

Fig. 2.

Depth contours based on echoscunder
data at time of sampling.

attained the higher bottom temperatures, while
in the deep areas cold water still reached far
into the entrances of the Strait.

VAN VEEN GRABS
Benthic fauna

Tables 2, 3, and 4 show the distribution
and an empirical estimate of abundance of the
polychaetes, amphipods, and other taxa
encountered.

Ninety-one species of polychaetes belonging
to 31 families were recorded (Table 2). The
family Spionidae had the largest number of
individuals, 53% of the total, and the family

Lumbrineridae was second with 13%. The most
common species of polychaetes were:
% of Mainly
Species stations in areas
Prionocspio steenstrupt 50 C
Pholoé minuta 48 C and D
Ninoé& nigripes 42 C

Seventy-three species of amphipods

to 19 families were recorded (Table 3). The
most common amphipod species were:
% of Mainly

Species stations in areas
Phoxocephalus holbolli 26 A and B
Corophium bonelli 25 B
Ampelisca macrocephala 21 A, B, and D
A. vadorum 19 B and C
Unetola trrorata 18 A and B

There were three species of amphipods not
previously recorded in Northumberland Strait:
Erichthonius rubricornis, a southern species, a
single specimen of which was present in station
22 in area A; Melita obtusata (1 specimen) and
Centromedon pumilus (4 specimens), arctic

belonging
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Bottom Temp (°C)
-0-10
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B 126149

Bottom temperature contours drawn from
recordings at time of sampling.

Fig. 3.

species, were found in stations 92 and 84
respectively in area D.

Twenty-six species of bivalves belonging
to 13 families and 16 species of gastropods
belonging to 12 families were recorded (Table

4). The most common molluscan species were:
% of Mainly
Species stations in areas
Thyasira gouldii 25 Cand D
Astarte undata 24 B and C
Clinocardium ctliatum 20 B and C

Tellina agilis 16 B
Nassarius trivittatus 15 B and C
Retusa canaliculata 14 B and C

Twenty-six species of arthropods (i.e.
excluding amphipods in Table 3) belonging to 13

families were recorded {Table 4)., The most
common species were:
% of Mainly

Species stations in areas
Fudorella truncatula 27 C
Diastylis quadrispinosa 14 D
D. sculpta 10 C
Aeginina longicornis 11 B

The most common of the 6 echinoderm species
were:

A and B
A, B, C, and D

32

Eehinarchnius parma
17

Ophiura robusta

Hydroids and Bryozoa were most common in
area B.

Biomass

Wet weight or biomass, as a quantitative
measure of fauna {Table 5), is valuable when
individuals vary greatly in size and/or are not
countable, The data are summarized (Table 6)



to illustrate distrubution and relative abundance

of the major faunal groups as percentages
within each physical factor. Echinoderms con-
stituted more than 50% of the total biomass in
areas A and B, while bivalves accounted for
more than 50% in areas C and D. Although worms
constitute a small percentage of the total
biomass, their relative biomass importance was
seen in areas A, C, and D.

BEAM TRAWL AND SCALLOP DREDGE
Benthic fauna.

Macrobenthic fauna catch records (Table 7
and 7a) exclude major commercial shellfish data
and fish catches. Some small sessile and/or
colonial forms like Coelenterates, Bryozoa, and
Porifera were not identified. Hence, the
species 1ist for these phyla is not complete.
Worms were not fdentified although their
presence was recorded. Altogether, 199 macro-
benthic species were identified.

Echinoderms were most prevalent, dominated
by Asterias vulgaris, occurring on 64% of the
stations, Henmricia sanguinolenta, (53%), and
Echinarchnius parma, (47%). These were found
mostly in areas A, B, and C and were Jess
common in area D. Other common echinoderms
were the brittle stars, Ophiopholis aculeata,
occurring mostly in area A, and Ophiura
robusta and 0. sarsi occurring mostly in areas
A and . D. '

Among the 25 species of bivalves, the
mussels, Modiolus modiolus (35.5%) and Mytilus
edulis (31.3%) were most common and uniformly
distributed throughout the Strait. Astarte
undata (27%) was most prevalent in areas C and
D. There were 37 gastropod species, with
Nassarius trivittatus (21%), Iunatia heros
(17%), and Neptunea decemcostata (14%) most

common. The slipper limpets Crepidula formicata

(18%) and ¢. plana (19%) occurred virtually
exclusively in area B. A probable new species
(to be confirmed) of Colus was found on station
77 {area D).

Of the 76 species of arthropods, amphipods
(51 species) constituted the major component.
Excluding the amphipods, the most important
arthropods were: Crangon septemspinosus (36%)
found in areas A, B, and C; Pagarus acadiens
(30%) mostly in areas A and B; and Pandalus
montagui (21%) mostly in areas C and D.

The sessile colonial forms - Hydroids
(51%), Bryozoans (47%), and Porifera (47%) -
were commonly encountered in all four areas.

Demersal fish

Thirty-one species of fish belonging to 12
families {Table 8) were recorded in the total
catch of 2460 fish. Winter flounder, Pseudo-
pleuronectes americanus, was the most common,
occurring on 60% of the stations, and consti-
tuting 47% by number of the total catch. They
were most common in areas B and C. Another

flatfish, Limanda ferruginea, occurring on 43%
of the stations, commonest in areas C and D,
was an important component. The longhorn
sculpin, Myoxocephalus octodecemspinosus (68%)
was distributed throughout the Strait in
relatively small numbers.

Length-frequency data of some of the major
fish species are summarized by area in Fig. 4,
5, and 6.

Algae

Eighty species of algae were identified
(Table 9). These included 46 species of
Rhodophyceae, 26 species of Phaeophyceae,

2 species of Chlorophyceae, and 3 species of
Cyanophyceae. Two taxa of Phaeophyceae,
Sauvageaugloia chordariaformis and Striaria
attenuata, are new records for the Maritime
Provinces and the former is also a new record
for North America. Most species in the list
are taxa of the sublittoral zone. A few
exceptions, such as fucoids, were probably
present as drift weed. The following species
were present in more than 50% of the samples:
Phyllophora Spp., Polysiphonia Spp., and
Laminaria longicruris. These genera were also
often dominant, forming the bulk of algal
material in any one sample. Only eroded frag-
ments of the large Laminaria species were
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Fig. 4. Length/frequency histograms of major
fish species in relation to the four
areas.

NOTE - bars representing 25% and oVer
are truncated to 25% height; number of
specimens are given in each histogram.
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common in the samples; perhaps this resulted

from the method of collecting or from subsampling
procedures aboard the boat. Species found in
25-50% of the algal samples were: Ectocarpus
siliculosus, Desmarestia aculeata, Fucus Spp.
{fragments only), Cystoclonium purpureum,
Rhodomela confervoides, and Rhodymenia palmata.

With few exceptions, the Tist of species
(Table 9) closely resembles that of the sub-
Tittoral flora of the open Atlantic coast of
Nova Scotia (Edelstein et al. 1969).

The method of sampling proved unsatisfactory
for algae with the main shortcomings being:
(1) both attached and drift weeds were collected
indiscriminately and correlation with depth and
type of substrate is therefore unreliable; (2)
efficiency of sampling of the hard substrate
was not determined, and many areas of boulders
yielded samples poor in algae; (3) estimates of
abundance are of 1ittle value since the ratio
of sample to bulk of material was not determined.
In spite of these shortcomings, volume measure-
ments (Table 10) were found to be of value.
Table 11 shows the percentage of samples with
algal material. Volume measurements of algal
material show that areas B and C yielded 33%
greater volumes of seaweeds (Table 12) than
areas A and D.

20 Area A i Area A
i3 22
f i "H}}
; Hﬂ LT I
20 Area B M Arec B

20+ Areg C - Areq C

Percent Frequency
> 7
1 I L

I
]

; 4

T
I —

o i 4 13

o] 1o 1

R A1
Area D Area D

. Ly

R T A B B 0 T

o 05 20 25 0 15 20 25
Length {cm}
Tavtogolabrus  adspersus
{Cunner )

Godus morhug
{ Atlantic Cod}

Fig. 6. Length/frequency histograms of major
fish species in relation to the four
areas.

NOTE - bars representing 257 and over
are truncated to 25% height; number of
specimens are given in each histogram.

BOTTOM SEDIMENTS

Sediment distribution in the Strait based
on grab and core samples is presented in Table
13 and Fig. 7. Subdivision of bottom sediments
was restricted to three major components as
follows:

a) gravel and coarser material - including
boulders and outcrop fragments

b) sand
¢) silt, mud, or clay

The three major size fraction distributions
obtained from van Veen grab sieve analysis are
given in Table 14. Detailed size-frequency
distributions at each station are given in
Table 15.

On the basis of sediment data the Strait
may be subdivided into two major regions (Fig.
7). Northwest of Cape Tormentine the bottom
sediments in the axial region of the Northumber-
land Strait are generally coarse grained with
sand and gravel predominating, whereas to the
southeast and east of Cape Tormentine relatively
fine-grained sediments, fine sand, silt and
clay are prevalent.



Surficiat  Geology of Northumberland Strait
From Von-Veen ond Piston Core Samples

T Mud or Clay
Sand
253 Grovel or Rocky Bottom

Fig. 7.

Surficial geology of Northumberland
Strait from van Veen and Piston core
samples.

The present work also shows that grey
sediments predominate along the New Brunswick
coast whereas red sediments are more common
offshore from Prince Edward Island and Nova
Scotia. This color distribution is matched by
a similar distribution in grey and red Carboni-
ferous and Permian sandstone and siltstone in
these three provinces. The regional distri-
bution of predominantly grey, mixed grey, and
red and red Carboniferous, in addition to Tocal
and transported (glacial) metamorphic maga-
clasts, is shown in Fig. 8.

Distribution of Red, Grey and Melamorphic Megoclasts
in Bottom Sediments of the Northumberiond Strait

N (23 Red  Corbosiferous  Clasts

S
ﬁg\ ©773 Grey Corboniferous Claosts

%3 Mixed Red and Grey Carboniferous Closis

E
é—?k B Metamarphic Closts
S

Fig. 8. Distribution of red, grey and metamor-
phic megaclasts in bottom sediments of
the Northumberland Strait.

Core data

Seventy~two cores were obtained from the
96 stations. The total accumulated length was
5018 cm, with an average core length of 69.7
cm. Penetration rates shown in Table 16 indicate
a considerable difference in depth of cores
obtained between the northwestern and south-
eastern parts of the Strait. Maximum core
penetration in the northwestern area did not
exceed 64.0 cm with 27 out of a total of 49
stations yielding cores, whereas penetration in
the southeastern and eastern area ranged up to
300.0 cm with 34 of 48 stations yielding cores.
This difference in penetration is directly
related to finer sediments of the southeastern
and eastern parts.

The number of sedimentation units that
could be recognized from x-rays of the cores
ranged from one to twelve with the majority of
cores exhibiting between two and five recog-
nizable units. The sediments intersected
ranged from coarse to fine and included a
number of prominent shell-fragment Tayers.

The most significant observation that can
be made from the x-ray data is the widespread
fining upward trend of the sedimentary columns
(Table 17), although this trend was less obvious
in the southeastern and eastern part of the
Strait than in the northwestern part.

Heavy metals

Fifty-five grab and core samples from 29
stations were analyzed for Cu, Zn, Mn, Cd, As,
and Hg in an attempt to determine their concen-
trations in the surficial bottom sediments. In
addition, three cores (#52, 54, and 55) were
analyzed at 50-cm vertical intervals. The
results are given in Table 18 for bottom grab
and in Tables 19 and 20 for core samples. Two
subpopulations may be tentatively identified
where the area east of Cape Tormentine contains
higher values compared with the area west of
Cape Tormentine for all elements analyzed
except mercury and arsenic which show either a
stable distribution (Hg) or a reduction in
values {(As).

Anomalous heavy metal concentrations were
not detected in either the core or bottom grab
samples (Table 21), compared with the subsoil
and crustal rock. There were also no obvious
vertical variations in heavy metal content at
50-cm intervals in cores #52, 54, and 55.
These results indicate that no recent accumu-
lations of Cu, Zn, Mn, Cd, As, or Hg, are
present in the bottom sediments.
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Table 1. Characteristics of the 96 stations in Northumberland Strait sampled by the HARENGUS 1in
1975. Current velocity in knots (Kranck 1972): 1) 0-.25, 2) .25-.50, 3) .50-.75,
4) .75-1.0, 5) 1.0+. Dredge Gear: S-Scallop Drag, B-Beam Trawl.
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MG i [ g D i g b i YR GEAR DEFTH(N Y TERP(C> VEL.
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2 46 57 4% 4 4% 15 1 6 73 B 13 i1.¢ K
3 46 57 45 84 39 1¢ 1 6 73 B 2 13.0 3
4 46 57 45 b4 33Z 40 1 6 75 B 23 6.7 3
G dg 57 45 64 25 1S 2 & 75 K 36 6.6 2
& 46 57 4% &4 17  3S 2 6 75 g 29 i0.90 1
¥ 46 58 15 &4 19 30 e B 735 S 14 131 1
& de 57 20 84 10 20 g 6 70 kS 7 13.1 1
% de 3¢ 45 s4 15 G 5 & 75 g a 12 .4 i

io 46 52 40 %4 16 15 8 6 735 g ie 4.8 2
il 45 52 Zo 84 22 13 g 6 75 B &9 2.5 Z
iz 46 5z 15 64 24 45 2 775 B 29 3.0 2
i3 46 51 30 s4  E9 BO 2 773 B 25 10 .58 3
id 46 5l 20 64 42 490 Z 775 k i& 12.6 3
i% 46 &1 15 64 46 £35 2 7 7a E 13 13.5 3
ig 4¢ 51 0 &4 51 5 3 P~ g i1 13.6 2
17 46 43 30 64 43 &5 3 7oFs 8 9 12.38 3
18 46 43 40 64 40 0 3 ¥ 73 S 18 11.7 4
12 46 43 350 &4 3B 3 3 773 S 14 14.7 4
Z0 46 43 55 64 34 3 4 v 7S 8 20 13.3 4
21 46 44 o 84 32 3¢ 4 [ 3 2z 12.2 4
2z 4 44 10 &4 30 19 4 PR i S 253 12.0 4
23 46 44 2¢ 64 23 33 4 7 78 5 14 13.90 3
z24 46 44 30 L4 23 30 4 778 S 11 15.3 3
28 46 36 20 b4 23 28 4 7 75 8 7 17 .0 3
26 4e 35 35 64 24 G i 778 B 13 14 .2 5
27 46 33 20 64 25 30 i¢ 6 75 8 2 9.3 3
£E 46 31 20 64 27 10 & 6 735 E 22 6.1 o]
&9 46 2% 35 &4 28 25 i 7 75 B 13 14 .6 5
36 dg 27 25 4 39 & & & 73 B 9 14 .1 4
31 46 26 3n &4 30 &3 26 6 75 B 9 15.3 4
3z 46 23 10 &4 33 20 26 6 73 5 3 16 .2 3
33 46 17 1% B4 2% & 2% & 78 B 22 16 .8 3
24 46 18 35 e4 25 & 13 & 73 8 9 1¢.7 4
35 46 19 260 &4 zz 3¢ 13 6 735 B i4 11.4 4
36 46 20 1% B4 290 0 13 6 7% g 14 i1.4 bo]
37 46 21 30 64 135 50 10 6 7§ g 13 i0.8 3
38 46 22 5 &4 143 S 10 6 73 g 13 10.8 5
39 45 23 1% 64 10 45 3 6 75 8 it 11,8 ]
40 46 24 o 64 8 35 G 6 73 B 7 14 .8 3
41 46 19 446 B3 &1 43 3 6 735 8 9 13.0 4
42 45 18 0o 53 §2 30 3 6 75 8 14 11.85 4
432 46 14 10 63 &4 13 3 & 73 8 22 11.4 4
44 4¢ 11 43 53 &3 3 4 & 73 8 11 11.8 4
45 46 745 &3 45 190 24 & 75 B 2 15.1 3
4 & %8 E 3¢ 63 45 e 24 & f-] 8 29 13.8 4
47 4 1% 30 82 43 3¢ 24 &6 78 B 14 14 .2 3
48 46 1% ¢ 83 43 ¢ 24 & T B 9 14 .86 3
49 46 B 5 63 19 1% 10 778 B 9 14.8 2
56 46 & ¢ 83 22 190 10 7 TS B 18 15.8 2
31 46 2 10 82 2¢ 290 9 775 8 290 16 .4 2
g 46 I 4% &3 27 &9 3 7 73 8 22 11.90 2
53 46 0 5 63 30 0 @ 7 73 8 20 14 .0 2
54 4% 8 30 3 32 190 8 ¥ 73 B 18 17 .3 2
28 43 56 30 £3 34 53 8 7 73 B i4 16 .6 2
Z6 4% 54 5 63 38 13 g ? 78 B 9 17.35 2
a7 4% 48 2% 63 3 O 16 ¢ 78 5 b} i%.0 2
28 45 51 30 63 3 5¢ 16 7 75 B i8 10.4 2



Table 1. (cont'd)
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Table 2.

FARILY.CODE HO.,SPECIES

FOLYHQIDAE _
HARNKOTHOE
HARNOTHOE
HARMOTHOE
HARKOTHOE

INBRICATA
EXTENUATA
QERSTEDI
8F .

LEPIDONGTUS SgUaHATUS
ARLTEOBTI& ANTICOSTIENSIS
ERIPG CAHADENSIS
AHTINCELLA $SAKSI
GATTYAHA CIRRGSA
HARTHANIA MDORET

EUROE SP.

UNIDENTIFIED

N A L

10
11
1z

SIGALIONIDAE
13 FROLOE RINUTA
14 STENELAIS LIRICOLA

PHYLLODOCIDRE

% PHYLLODOCE sP.
16 ETEQNE &P,

17 EULALIA SP

HESIGHIDAE
16 NEREINYRA PUNCTATS

SYLLIDAE
19 EXGGONE sP
2¢ SYLLIS SP.

Zt STREPTOSYLLIZ
P sp

ki
ELSYLLIS
eToLYTR

HEREIDAE
24 NEREIS SP.
GHIDENTIFIED

BYIDAE
NEPTHYS SP.
RELAGPHANUS SP.

SPHRERGDORIDAE
28 SPHAERCDORGPSIS HINUTA

GLYCERIDAE
2% GLYCERA SF.
GONIADIDAE
30 GONIADA
31

HACULATA
GOMIADELLA GRACILIS

LUNBRIHERIDAE

2 HIMOE WILGRIPES
LUBBRINERIR FRAGILIS
LUMBRINERIS ACuTA

5 DRILONEREIS SP.
UHIDENTIFIED

CREINIIDAE
37 SCOLOPLOS SF.

SPIORIBAE

PRIBBSPIU STEEHSTRUPI
SPTOPHANES BONBYYX
$P10 SP.

POLYDORA SP.
SCOLELEPIS sp.
LBONICE SP.
UHIDENTIFIED

39

CIRRATULIDAE

43 CHAETOZONE SETOSH
46 THARYX aCuTus
47 RE I1DFD. A4S §P.
48 THARYX SP.

49. CIRRATULUS SP.
50 UNIDEHMTIFIED

46

H
12343567880

1 1 1
21 .1 1
1 i
1
. 2
i
1
11 i1
21
H
1
b
11 R 1
1 22 1

1
1

List of polychaetes recorded in the van Veen grab samples.
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Table 2 (cont'd}

FLABELLIGERIDAE

$1 BRADA VILLOSA s
52 PHERUSA PLUNOSR e
53 DIPLOCIRRUS HIRSUTUS

SCALIBREGMIDRE

54 SCALIBREGMR INFLATUR s S Rt
55 POLYPHYSIA CRASSA B T ...,
CFHELTIDAE

56 ANKOTRYPANE AULOGASTER T T L (P T O S S |

CAPITELLIDAE

57 CAPITELLA CAPITATA S T T T L m

86 HETERONASTUS FILIFORMIS e e e ...

8% HOTORASTUS SP. T e e e e ...

BALDANIDAE

60 CLYNENELLA TORRUATA S S S ST P S

61 RE IDFD. AS SP. 64 D S S

62 LEICHONE DISPAR S T T S S S S S S S
63 PRAXILLELLA GRACILIS oo .

64 P. PRAETERMISSH e
5 CLYMENELLA ZONALIS e T L T T S S

66 RHODINE LOYENI P MY

67 EALDAME SARSI ey
68 PRAXILLURR GRMATA e s L.
63 UNIDEMTIFIED

GRENTIDAE
70 BYRICCHELE HEERI
71 QHENMIR FUSIFORHIS

FECTINARIIDRE
7z PECTINARIA §P. L 2 T L e e S L e S O S S OO - 20 ST SR ¢

ARPHARETIDAE
723 RMPHARETE ACUTIFRONS F S L e L S e SN
74 AHPHARETE ARCTICAH F L e L T e e e T S e Ot S -4
5 RE IDFD. 88 SP. 74 L
76 RSABELLIDES OCULATA R e ———————.,.,,
77 SRBELLIDES OCTOCIRRATA E S T O
78 ANDBOTHRUS GRACILIS E O e

TEREBELLIDAE . .
7% YOUNG TEREBELLIDARE L 1
80 TEREBELLIDES SP. L O S S S S
81 RAPHITRITE SP. E
82 POLYCIRRUS SF. D S O ¥
83 LERENA SP. T |

SABELLIDAE

84 POTANILLA RENIFORMIS T S D

BS POTAMILLA HEGLECTA F e e L
86 EUCHONE SP. EE T T T - O S S R |
87 CHONE SP T [ |
88 SABELLA SP. e

SERPULIDRE
8% SPIRORBIS SPIRILLUN O |

STERHASFIDRE
30 STERHASPIS SCUTATA e L e L L T T O |
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%1 PARBENIS &P, S T S o e L e e e S
G2 ARICIDER &p. FE S L L s L e L L T T S e | i P
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TRUCHBCHAET IDAE ’
%3 TRECHOCKAETE BULTISETESA e, R .

SFISTLERANCHIDAE

4 BPISTOREAHCHEES TULLBERGI R e L T T L L S e

TOTAL NG. OF SFECINENS 1 17 216 0 o6 0 146 11 45 0 19 & 3I7 28 25 34 ST 117 30 2 41 2 46 48 B2 B8 38 37 27 245 27 466 238 1%6 26 64 0 3T 182 43 7% ¢
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Table 3.

FARILY.CODE NO.,SPECIES

ALANTHONOTOZONATIDAE
I ACAHTHONOTDZONA SERRATUH

FELISCIDAE

AMPEL1SCA ESCHRICHTI
L 4. RACROCEPHALA
A, YADORUN

BYBLIS GAINARDI
HAFLEOPS TUBICOLA

REPITHOIDRE
AEFITHOE LONGIWANHS

a0kiDaE

& LEFTOCHEIRUS PINGUIS
% HEGHELA MONTROSA

12 UHCIOLA IRRORATH

#E
SPIUS LAEYIUSCULUS

fTIDEE

GRHIUM BOMELLI
CRASSICORHE

J YOLUTATOR

17 ERICHTHONIUS. RUBRICGRRIS
iv E BRASILIENSIS

GERAMINIDAE
17 DEXARIHE THEA

EUSIRIDAE
128 RHACHOTROPSIS LOBATA

HEUSTORIIDAE
1% PCNTORGREIR FENORATA

ISCHYRGLERIDAE
20 ISCHYRDCERUS AHGUIPES
I. A, MINUTHS

LYRInHASSIDAE

22 ANOHYX LILJEBORGI

A, SARSI

CENTROMEDON PUMILUS
HIPFOHEDGH SERRATUS
GHESIMUS EDWARDSI

0. NORRANI
ORCHOMENELLG HIHUTA
PESANHONYX HOBILIS
REIDENTIFIED A8 § 29

HELITIDAE

31 CASCO BIGELOMI
32z RRERA LOVENY
33 MELITA DENTATA

34 M. NITIDA
35 N, GUADRISPINOSA
36 M. OBTUSATA

1
1234567883 ¢

1
1 o 1
1
1 2

List of amphipods recorded in the van Veen grab sampies.
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Table 3 (cont'd)

GEGICEROTIDAE

27 ACERODIDES LATIPES

3% HO SPECIES

3% ACANTHOSTEPHEIR WALINGRERNI
40 ARRHIS PHYLLONYX

41 WONOCULODES EDMARDSI

42 M. MORVEGICUS
43 ®. INTERHEDIUS
44 M. LATIWANUS

4% H. SCHMEIDERI
4% #. TESSELATUS
47 WM. TUBERCULATUS
48 H. LOHGIROSTRIS

49 KOMOCULOPSIS LONGICORNHIS
B¢ PARCEDICERGS LYNCEUS

51 P. PROPINRUIS

32 SYHCHELIDIUM TEWUINAMUN
33 VESTHOODILLA CRECULA

S4 ¥, SP

PHOTIDAE

5% GANRAROPSIS MELRBOPS
56 PHOTIS HACROCORA

S7 P. REIMHARDI

986 PODOCEROPSIS MITIODA
5% F. INREQUISTYLIS

5¢ FROTOHEDIA FASCIATA
61 P. STEPHENSONWI

FHOROLEFHALIDAE
62 HARPINIA PROPINGUA
63 PHOXOCEPHALUS HOLBOLLI

FLEUSTIDAE
&4 PLEUSTES PANOPLUS
6% PLEUSYHTES GLABER

FODOCERIDAE

€6 GULICHIR RRCTICA
67 D. SPINDSISSIRA
€8 D. MONACANTHA

6% WG SPECIES

70 WO SPECIES

FORTOGENRET IDAE
71 FOMTOGEHEIR INERMIS

STEHQOTHOIDAE

72 METOPELLA ANGUSTS

73 M. CARIMATA

74 PRARAHETQPELLA SP.

73 PROBOLDIDES HORDMAMMI
#6 STENULA PELTRTA
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Table 4. List of other fauna recorded in the van Veen grab samples. Species abundance recorded as: 1 = present, 2 = common, 3 = abundant,
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Table 4 (cont'd)

ACHAE TDRE
2% ACHAEA TESTUDINALIS

TRICHGTRGPIDAE
20 TRICHOTROPIS BOREALIS

CALYPTRAEIDAE
31 CREPIDULA FORNICATA

AFCREHAIDAE
32 #PERRHAIS CGCCIDENTALIS

NATICIDSE
33 LUMATIA BEROS
34 L. TYRISERIATAH

COLUNBALLIDAE
3% HITRELLA LUNATA
36 H. DISSINILIS

BUCCINUN UDNDATUR
37 BUCCINUR UNDATUH

HEEEaRI1IDAE
38 HASSARIUS TRIVITTATUS
39 H. 0BBSOLEVUS

TURRIDAE
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CRNCELLARIIDARE
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PYCHBGUMIDAE
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Table 4 (cont'd)}
DIASTYLIDRE
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TABLE

W 00 T O £ L0 P =t

Total
Mean

Total
Mean

w17

5. Biomass (gm/2 Titre) of major faunal components of van Veen grab samples

subtotalled by area.

WORMS

001
2.856

.761

.000
3.263
018
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1.111
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BI-
LVES

.000
.008
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.000
119

010
226
.88

GASTRO-
_PODS__

.128
.000
.000
.000
164
13.
.000
.000

531

.000
.244
011
.011
.000

.968
.93

ECHINO-

DERMS

.000

45.

29.

178
990

.000

10.
7.

843
916

.000
.000
.000

44

.862

.000
.071

.496

.357

. 865
.566

.919

.876

.000

.364
776

.450
.156
.000

162.
10.

705
17

.000
175

33.
109.

19
20.

860
793

.056
.143

8§92

.000
.000
.128
.000

332.
45,

036
924

.089

.000
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716

.500
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.043
.350
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.023
.410

767.
40.

232
38

*Total includes biomass of taxonomic group, "others".
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TABLE & (cont'd)

BI- GASTRO- ECHINO- ARTHRO-
WORMS VALVES _PODS DERMS PODS TOTAL*
49 282 161 655 .000 .001 1.099
50 1.734 .229 .014 .000 .062 1.979
51 .148 462 .070 .000 .000 742
52 3.42]1 .017 .001 .000 .000 3.439
53 .208 .010 .022 .000 .000 .239
54 .185 .011 .009 .000 .000 .205
55 242 021 .024 .000 .000 .286
56 .202 .011 .229 69.561 .000 70.003
Areq 2 62 112.459 .156 .502 .070 113,905
€053 1.334 754 .269 .000 .034 2.391
C 59 4.418 .898 .066 .000 .431 5.813
60 3.773 1.932 .209 .000 .005 5.920
61 2.239 1.033 .004 .000 .001 3.278
62 1.700 .091 .053 .000 .030 1.873
63 2.256 .023 .018 .000 .018 2.314
64 2.136 .268 .030 .000 .020 2.454
65  .779 '22.902 1.455 1.692 .014 26.842
66  3.226 .106 .000 .000 .234 3.566
67  .822 .290 .045 .085 .107 1.521
68 1.239 12.840 .000 .000 .011 14.059
69  .164 113.238 .000 53.410 .056 166.868
70 .002 .000 .000 .000 .001 .228
71 .255 .000 .000 17.187 .007 17.449
72 1.943 .765 .163 .000 .032 2.904
Total 33.334 268.519 3.493 142,437 1.134 449,378
Mean 1.39 12.21 0.18 23.74 0.06 18.72
73 0.193 3.933 .000 .000 0.010 4.136
74 4.235 41.865 .000 .000 0.063 42,294
75 1.715 .000 .000 .000 .002 1.717
76 3.000 1.746 .000 .000 112 4.858
77 5.993 .049 .099 .000 412 7.074
78 4.925 .049 .000 .000 .146 5.950
79 1.786 54.212 .000 .000 .157 56,155
80 .429 .006 .000 .000 .003 474
81  2.006 116.288 24.638 1.274 .012 148.360
Ds2  .030 112.633 .000 28.981 .001 141.645
83 .000 .000 .000 .000 .000 .000
84  3.699 .390 .109 .000 .383 6.706
85  .000 .000 .000 .000 .000 .000
86 1.640 144 .086 .046 .652 2.948
87  3.555 2.230 .068 .000 .065 6.092
88 .000 .000 .000 .000 .000 .000
89 .000 .000 .000 .000 .000 .000
90  .844 .053 .000 .000 .041 .938
91  4.23] 4.316 .000 .864 .032 9.443
92 3.082 1.178 .000 19.136 .278 65.722
93  6.738 .141 .148 .906 .032 8.102
94  2.106 .103 .148 1.550 .004 3.911
95 1.211 .259 .017 .000 .071 1.565
96 2.708 .444 .000 3.540 1.820 8.512
Total 54.127 340. 040 25.312 56.297 4.29 526.601
Mean 2.7 17.00 3.16 6.26 0.22 26.33

*Total includes biomass of taxonomic group, "others".



Table 6.

Biomass distribution of major faunal components in relation to physical factors.

6a. Distribution by area.
Ave no. Ave total % biomass % biomass % biomass % biomass % biomass % biomass
Area TUs/sample* biomass WOIrms bivalves gastropods echinoderms arthropods others
A 7.8 10.69 8.2 9.7 5.1 56.0 1.1 19.7
B 5.0 29.58 2.0 4.5 1.5 390.5 0.7 10.7
C 5.5 13.22 7.4 59.8 0.8 31.6 0.7 0.2
D 8.2 18.22 0.5 62.1 5.3 11.9 0.9 9.3
6b. Distribution by depth.
Ave no. Ave total % biomass % biomass % biocmass % biomass % biomass % biomass
Depth TUs/sample* biomass worms bivalves gastropods echinoderms arthropods others .
[RY
(Le
[
0-9 m 5.9 30.74 2.5 54,2 4.7 36.6 0.6 1.3
10-19 m 4.8 19.99 2,6 23.5 0.3 50.9 0.3 22.5
20~29 m 6.8 20.12 6.3 13.0 5.5 69.7 1.3 4.2
30 m 7.9 9.01 3.3 43,7 0.3 2.9 1.7 28.0
6c. Distribution by temperature
Ave no. Ave total % biomass % biomass % biomass % biomass % biomass ¢ biomass
Temp. °C TUs/sample® biomass worms bivalves gastropods echinoderms arthropods others
0.0-9.9 8.6 28.73 8.9 27.8 0.9 52.4 1.9 8.0
10.0~12.4 6.4 18.91 5.6 8.3 3.8 54.4 0.4 27.5
12.5-14.9 6.6 5.44 7.0 17.7 1.0 71.8 0.4 2.0
15.0+ 6.1 35.23 2.6 57.2 3.8 32.3 0.5 3.6
TU* = Taxonomic Unit.
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Table 7. Fauna encountered in beam trawl and scallop dredge samples giving species
code and station numbers,
Species
code Species Station no.
MOLLUSKS
18. Astarte undata 19.20.21.24.27.28.36.43.46.47.57.58.59.61.65.67.68.
70.71.73.74.77.78.79.84
20. A. subequilatera 18.21.66.67.77.78.79.82.84.86
21. Arctica 1slandica 10.11.13.18.58.59.74.77.78.79.84
22. Clinocardium c¢iliatum 12,22.25.46.67.72.77.78.79.84.96
23, Crenella faba 59.66.70.77.94.96
24, C. glandula 21.22.45.58.67.81
25, Ensis directus 2.21
26. Hiatella arctica 6.12.13.18.19.22.24.25,26.27.28.34.46.47.48.58.66.
67.69.71.79.84.85.94.96
27. Lyonisa hyalina 77.95
28. Macoma balthica 52.85
29. Modiolus modiolus 7.8.9.10.18.19.24.25.27.34.35.40.43.46.47.48.50.57.
60.65.66.67.68.71.80.85.89.94.96
30. Musculus niger 67.86
31. Nucula tenuis 45.72.86
32. Mytilus edulis 2.7,9.10.16.,17.18.20.22.25.26.27.36.40.45.57.60.68.
69.70.74.78.80.81.82.84.85.86.96
33. Crassostrea virgintca 26.40.58
34. Placopecten
magellanicus 2.10.11.12.13.14.15.21.24.26.27.28.42.46.47.48.49.
56.57.60.66.67.68.69.70.72.77.78.79.81.82.86.96
35. Pitar morrhuana 34.53.56.59.60.61.65.72.74
36. Telina agilis 12.31.32.57.58
37. Thiosira insignis 57
38. Spissula solidissima 12.25.32.58
39. Thyasira gouldii 46.81
40. YoldZa Llimulta 63
41. Y. sapotilla 53.55.59.60.61.63.72.74.94.95
42, Y. thraciaeformis 86.95
43. Anomia simplex 34.43.89
44. Cyrtodana siliqua 11
46. Aporrhais occiden-
talis 6.11.12.34.77.86.93.94.95
47. Admete couthouyt 12.58.67.77.93.94
48, Buccinum tenue 93.94
49, B. %ottent 6.93
50. B. undatum 6.11.12.13.17.18.68.77.78.79.85.86.93
51. Colus obesa 94
52. C. pygmaea 22,77.78.79.84
53. C. stimpsoni 6.12.13.22.78.79.84.86.94.95
54, C. sp. (new?) 77
55. Littorina saxatilis 63
56. Lunatia hepros 1.10,11.13.14.15.16.21.31.32.34.36.44.71.78.79
57. L. Zimmaculata 67
58. L. triseriata 25.26.32.46.57.72.94
59, Margarites groen-
landicus 6.12.22.67.86
60. Mitrella lunata 57
61. Nassarius obsoletus 22,31.32.57.61.66.68
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Station no.

Species
code Species
62. N. trivittatus
63 Neptunea decemcostata
64 Sayella unifasciata
65. Cenopota concinnula
66. ¢. elegans
67. 0. harpularia
68. 0. incisula
69. 0. sp.
70. 0. turricula
71. Philine lima
72. Ptychatractus ligatus
73. Solariella varicosa
74. Thias lappilus
75. Retusa canalicula
76. Trichotropis
bicarinata
77. T. borealis
78. Turitellopsis acicula
79. Velutina
87. Aeolidia papillosa
88. Coryphella sp.
80. Acmaea testudinalis
31. A. rubella
82. Puncturella noachina
83. Crepidula fornicata
84. C. plana
85. Ischnochiton ruber
86. Loligo sp.
BRACHIPODS
45. Hemithiris psittacea
ARTHROPODS
91.
93, Cancer irroratus
94. Balanus balanus
95. B. balanoides
96. Argis dentata
97. Eualis pusiolus
98. Lebbeus groenlandica
99. Pandalus montagui
100. Mysis mixta
101. Sabinea septemcar-
inata
102, Homarus americanus
103. Hyas areneus

104.

1.20.21.25.26.30.32.38.41.43.44.46.48.59.6€6.67.70.

72.81

6.131.12.13.72.73.77.78.79.84.86.93.94

32
94

21.22.35.59.66.67.77.

66

64.95

94 ‘
12.25.77.75.86.93.94
22.79

&7

77.93.94

63

12.13.22.32.34

94

12.22.77.793
84.95
12.13.22.79.86
22

46

81.82.96
96
12.22.70

28.32.35.36.38.39.40.41.42.43.44.45.46.48

79.95

.50.81.89.95

2€.28.30.31.32.34.35.36.38.39.41.42.43.44.45.48.71.7zZ
1,7.16.69.70.81.82.85.89.96

19

6

Crangon septemspinosusl.l0.13.15.18.21.22.25.26.30.31.32.34.35.36.38.41.43.
44.45.46.50.52.54.55.57.58.59.60.61.63.67.68.81
1.2.8.10.11.13.14.15.18.20.21.22,24.25.26.27.28.29.
3...32.34.39.40.41.43.44.45.46.47.49.50.51.52.53.54.
5(.56.57.58.59.60.61.62.63.64.65.66.68.69.71.72.74.

H. coarctatus

77.79.80.81.82,.84.85,
16.24.27.31.38.39.40.43.57.65.67.77.78.80

32.60.67.77.79.86.93

43.67.77.78.84.86.93,

7.25.39.43.46.67
96

95.96

94

12.21.22.46.52.55.59.60.61.67.70.77.78.79.84.86.93.

94.95
8.12.13.22,32.78.95

6
refer Table 7A

2.3.8.11.12.13.15.22.61.62.93.94.96
2.6.8.11.12.22.65.66.67.77.78.79.81.84
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Table 7 (cont'd)

Species
code Species Station no.
105, Pagarus acadtanus 3.8.10.12.13.14.15.18.20.21.25.26.28.30.31.32.34.35.
36.41.43.44.45.70.71.78.79.86.94
10s6. P. arcuatus 93
107. P. pubescens 3.6.8.12.13.22.67.77.78.79.82.86
108. P. longicarpus 10.12.31.38
201. Acanthonotozoma
serratum 22.67
202, Ampelisca eschrichti 94
203. A, macrocephala 12.21.22.58.66.67.70.77.79
204. A. vadorum 22.32.34.35.36.50.63
205. Byblts gaimardi 77.78.79.95
206. Haploops tubicola 67.77.86
207. Amphithoe longimanna 40,41.48.49.96
208. Leptocheirus pinguis 21.50.67.78
210. Unicola irrorata 18.20.21.22.25.26.31.32.36.39.50.67.71.81
199. Corophium achenusicum 96
212, C. bonelli 22.24.26.31.41.49.62.66.67.77.96
213. C. ¢rassicorne 22.67
215. Erichthonius
rubricornis 12.21.22.66.84
216. E. brasiliensis 8
220. Tschyrocerus anguipes 22
221. I. commensalis 22.58.78
222. Anonyx liljeborgt 79.84.94
228. Orchomenella minuta 12
198. 0. pinguts 15.21.22
229. Psammonyx nobilis 21.25
230. Re~identified as sp. #229
231. Casco bigelowi 50
197. Maera danae 22.57
233. Melita dentata 22.25.67
235, M., guadrispinosa 22
237. Aceroides latipes 95
241, Monoculodes edwardsi 21.22.46
242, M. norvegicus 67
247, M. tuberculatus 22
248. M. longirostris 22
250, Paroediceros lynceus 12
253, Westwoodilla caecula 22.67
256, Photis macrocoxa 22.35
257, P, reinhardi 77
258. Podoceropsis nitida 10.12.13.77.78.79.84.86
259, P. tnaequistylis 8.58.66
260, Protomedia fasciata 67
263. Phoxocephalus holbollil8.22.67.73.96
264. Pleustes panoplus 12.21.22.67
265. Pleusymtes glaber 22.38.41
266, Dulichia arctica 12.22.66.67.77.78.86
267. D. spinosissima 22.77.95
271. Pontogenetia inermis 26.41.49.89.96
272. Metopella angusta 67
273. M. carinata 22
196. M. brazelli 67

276. Stenula peltata 77.78.79
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Table 7 {cont'd)
Species
code Species Station no.
277. Stenothoe brevicornis 67
278. Syrrhoe crenulata 12.22.67
279. Rhachotropis lobata 22
280. Proboloides nordmanni 22
109. Achelia scabra 22.62
110. Nymphon grossipes 12.13.21.22.77
111. N. longitarse 94
112. N. hirtipes 22
113. Pychnogonum littorale 65.66
114. Aeginina longicornis 12.13.25.31.36.46.58.62.66.73.77.78.79.84.86.89.94.,95
115. Caprella linearis 96
116. Diastylis rathkii 13.21.79.86.95
117. D. quadraspinosa 12.95.79.86
118. Lamprops quadiplicata 12
ECHINODERMS
1. Asterias forbesiti 1.21.22.25.30.31.34.39.41.43.48.58.66.68
2. A. vulgaris 1.2.3.7.8.10.11.13.14.15.17.18.19.20.21.22.24.25.26.
27.28.30.31.32.34.35.36.38.39.40.41.42.43,44.45.46.
47.48.50.54.56.57.58.59.60.61.63.66.70.72.73.77.78.
79.80.82.84.86.89.96
3. Cucumaria frondosa 3.6.12.13.36.49.53.55.65.67.68.71
4. Leptasterias tenera 38.40.43
5. Henricia sanguinolenta2.3.7.9.10.11.12.13.16.17.18.19.20.22.24.25.26.27.30.
31.32.35.36.39.40.42.43.45.46.47.48.50.56.61.67.68.
70.71.72.(49.65.).73.78.79.80.82.86.89.93.96
6. Leptasterias polaris 3.12
7. Ophiopholus oculeata 3.7.8.9.10.13.17.18.19.20.21.22.26.28.35.36.48.53.
58.65.66.67.68.80.85.96
8. Ophiura robusta 12.13.14.19.22.77.86.93.94.95.96
9. 0. sarsi 11.13.21.24.72.73.78.79.84.,86
10. Strongy locentrotus
droehbachiensis refer Table 7A
11. FEchinarchnius parma 1.2.3.9.10.11.13.14.15.16.18.19.20.21.22.24.25.26.27.
28.29.30.31.32.34.35.36.38.42.44.45.46.48.49.50.53,
56.57.71.72.73.79.80.81.82
12, Ctenodiscus crispatus 42.77.84.86.93.94
13. Solastar papposus 3.6,12.22.77.78.79.86.93.94
i4. Malpadia oolitica 93
15. Gorgonocephalus
eucnemis 36.43.46.93
16. Solaster endeca 2.3.78.93
17. Psolus fabricci 6.8.11.12
18. P. phantpus 17
PORIFERA
119. Clatharia delicata 3.13.22.27.35.36.42.61.63.65.73
120. Cliona celata 39.40.43
121. Esperelia lingua 20.45.46.57.65.66
122. Grantia ciliata 46.50.62.67
123. Haliclona oculata 2.9.12.16.17.24.26.34.41.45.70.78.79.82.84
124. Isodictya deichmannae 25.40.47.65
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Table 7 (cont'd)
Species
code Species Station no.
125, Maxilla incrustans 28.38.44.72
126, Mycale ovulum 13.18.22.41.59.61.66.67.68.73
127, Polymastia mammilaris 19.22.25.27.49.61.62.65.74
128. P. robusta 1.2.7.18.19.20.21.24.,25,28.43.49.53.57.62.58.75.80,
81.89
129, Trichostemma
hemisphericum 35.48.62
CNIDARIDS
142, Hydroids 2.3.6.8.10.12.13.14.18.19.21.24.26.27.28.29.30.31.34.
36.38.39.40.42.43.44.46.47.49.59.60.61.65.66.67.68,
70.71.72.73.74.77.78.80.85.86.89.93.94
%143, Dulva multiflora; 170. Abietinaria abietina; 171. Halecium flexile:
172. Campanularia angulata; 173. (. groenlandica; 174. Diphasia fallax;

175. Sertularella fusiformis;
178. Hydrallmania fallcata;

132, Cyanea pelagica
133. C. capillata

134. Aceroides sp.

135, Actinauge sp.

136. Bundodactis stenna
137, Edwardasia sp.
138. Metridium dianthus
139. M. senile

140. Tealia felina

I41. Stomphia coccinea
144, BRYOZOANS

*181. Dendrobeania murrayana;
184. Bugula turrita; 185.
SIPUNCULIDS

130.
131.

Pelonatia corrugata

Phascolosoma eremita

ANNELIDS
147. Worms

*145. Spirvorbis borealis; 146.
149. Sternaspis scutata
CHORDATES

89.
90.

Mogula sp.

179. Thuiara cupressina;

182.
Gemellaria loricata

176. 177. L. gracillima;

180. Selaginopsis mirabilis

Lafoea dumosa;

3.44.49.54.55

56.60.95

95

77

12.78.84.86

77

2.3.34.35.45.50.56
7.10.17.19.22.28.42.43.44.65.77.79.80.89
6.7.22.27.65

38.48.68.73.78.79.84.89
2.3.6.7.9.12.13.18.19.21.24.25.27.28.32.34.36.38.39.
40.41.42.43.44.47.49.52.56.61.62.65.66.67.68.70.71.
73.77.78.80.89.93.94.96

Eucratea loricata; 183. Membranapora pilosa;

59.73.77.79.86
12.14.35.58.78.79.86

2.6.7.8.9.10.12.15.17.18.24.26.27.28.30.31.32.34.38.
39.40.41.43.44.45.46.47.49.50.53.54.55.58.60.63.65.
67.68.69.70.71.73.74.77.78.79.80.81.82.85.89.94.9¢6
Aphrodite hastata; 148. Potamilla reniformis;

9.10.12.43.46.78

Halocynthia pyriformisl6.17.18.19

*
List of species identified under the common names shown above them.
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(Homarus americanus) in beam trawl and scallop dredge samples.

Size (mm) and number of sea urchins (Strongylocentrotus droehbachiensis) and lobsters

Sea urchins Lobsters Sea urchins Lobsters
Station mean Station mean
number size N Sht Cnr Mkt number size N Sht Cnr Mkt
1 - 0 4 1 0 49 49.0 0 0 0 0
2 25.8 44 3 3 0 50 - 0 0 0 0
3 23.0 30 0 2 0 51 - 0 0 0 0
4 24.6 10 0 0 0 52 - 0 0 0 0
5 40.7 577 0 0 0 53 - 0 0 0 0
6 33.1 324 0 0 0 54 5 0 0 0
7 48.4 864 4 2 0 55 - 0 0 0 0
8 47 .1 790 6 1 0 56 - 0 0 1 0
9 41.8 366 0 0 0 57 - 0 0 1 0
10 - 0 0 0 0 58 - 0 0 0 0
11 25.6 270 0 0 0 59 - 0 0 0 0
12 45.8 211 0 0 0 60 X 2 0 0 0
13 - 0 0 0 0 61 - 0 0 0 0
14 29.8 1 0 0 0 62 45.0 0 0 0 0
15 28.7 3 7 1 0 63 - 0 0 0 0
16 54.4 91 31 2 0 64 - 0 0 0 0
17 41.2 259 19 3 0 65 32.2 0 1 1 1
18 44.0 182 18 11 0 66 24.5 0 0 0 1
19 38.5 566 5 6 0 67 23.8 518 2 0 0
20 31.2 24 0 0 1 68 35.5 353 0 0 0
21 - 0 0 0 0 69 42,5 1348 0 1 0
22 X 1536 0 0 0 70 42.0 168 1 1 0
23 - 0 4 0 0 71 - 0 0 1 0
24 X 24 3 0 0 72 40.0 0 0 1 0
25 X 179 0 0 0 73 60.0 0 2 1 0
26 X 77 2 2 0 74 - 0 0 1 0
27 X 5 1 1 0 75 - 0 0 0 0
28 - 0 0 0 0 76 47.3 8 0 0 0
29 - 0 0 1 0 77 50.0 0 0 0 0
30 - 0 8 4 1 78 49.4 4 0 0 0
31 - 0 20 1 0 79 47.1 46 0 0 0
32 22.5 5 9 0 0 80 47.2 312 13 6 2
33 12.5 0 12 1 0 81 17.5 0 3 0 1
34 22.5 4 0 0 0 82 58.6 72 11 6 0
35 30.8 11 8 1 0 83 44,2 1 2 0 0
36 X 4 0 0 0 84 38.6 2 0 0 0
37 X 6 0 1 0 85 36.4 64 2 0 0
38 - 0 0 1 0 86 - 0 0 0 0
39 - 0 1 3 0 87 47.5 0 1 1 0
40 - 0 0 1 0 88 42.5 1 8 2 5
41 17.5 0 0 0 0 89 49.0 3 5 1 1
42 - 0 0 0 0 90 52.2 3 0 0 0
43 - 0 0 0 0 91 57.5 8 0 0 0
44 - 0 0 0 0 92 17.5 0 0 0 0
45 35.5 5 0 0 0 93 57.5 0 0 0 0
46 - 0 0 0 0 94 50.8 5 0 0 0
47 12.5 12 0 0 0 95 X 16 0 0 0
48 24.2 16 0 1 1 96 49.1 88 18 3 0
Sht = Shorts, carapace length - 63.5 mm
Cnr = Canners, carapace length - 63.5-80.0 mm
Mkt = Markets, carapace length - 81+ mm

no measurements taken
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Table 8.
FISH FROM BEAM TRAWL SCALLOP DREDGE SAMPLES .
Stitions
SPECIES Area A B < D
AGONIDAE
1 Aspidophoroides monopterygius {Bloch) 5.10.12.13. 76.77.84.93.94
{alligatorfish) 22
BOTHIDAE
2 Scophthalmus aquoesus {Mitchell) 29.31.33.36 50.55.56.63 B8
{Windowpane) 37.44.45 64.72
COTTIDAE
3 Artediellus uncinatus {Reinhardt) 5
{Arctic hookear sculpin)
4 Hemitripterue americanue (Gmelin) 1.7.24 38.40.44 63.64 83.85.87.88
(Sea raven)
5 Myozocephalus scorpius (Linnaeus) 2.18.22 66 32
(Shorthorn sculpin)
6 M. aenus (Mitchell) 16.18 32.38.3%.42 49
{(Grubby} 43.48
7 M. octodecemapinosus (Mitchell) 1.2.5.7.10 26.27.28.30 49.50.53.54 . 74.75.76.77
(Longhorn sculpin) 11.14.15.16 31.32.33.34 55.56.58.59 7..79.80.83.84
17.18.19.20 35.36.37.38 60.61.62.63 85.86.87.88.91
21.22 42.43.44.45 65.66.67.70 92.93
46 71.7
8 Triglops murrayi Glnther 5
(Mailed sculpin)
CYCLOPTERIDAE
9 Liparis liparie (Linnaeus) 13 78.79.86
(Striped seasnail)
10 L. atlanticue (Jordan and Evermann) 11 28
(Atlantic seasnail)
LABRIDAE
11 Tautogolabrus adspersus (Walbaum) 1.2.3.7.8 27.32.33.35 49.50.56.62 73.85.87.96
{Cunner) 16.17.18 38.39.40.45 69
48
MORIDAE and GADIDAE
12 Enchelyopus cimbrius (Linnaeus) 53.55.59.61 74.84.94.95
(Fourbeard rockling)
*13 Gadus morhua {Linnaeus) 2,11.13.14 26.27, (28)(29) 60. (66) 73.75.{(76)77.
(Atlantic cod) 17 (30) 35.42 78.(79) 84,
14 Microgadus tomeod {(Walbaum) 26.28 .30 59
(Atlantic tomcod)
*15 Urophyeis chuss (Walbaum) (35} 54.55.56.(59) (74) (76) (79)
{8quirrel hake) 61. (66) 83.87.88.90
OSMERIDAE
16 Osmerus mordax {(Mitchell) 15 26.30.3 .42 49.55,56.58 84
(American smelt) 45 59.63.65
PHOLIDAE
17 Pholis gunnellus {(Linnaeus) 33.37
(Rock gunnel)
PLEURONECTIDAE
18 Hippog£05§oides platessoides (Fabricius) 9.12.13 51.53.54.58 73.74.75.76
(American plaice) 59.60.61.62 77.78.79.84
63.66.72 86.87.88.90
91.93.94.95

*For Atlantic cod and Squirrel hake, bracketed station numbers are extracted fram catch record sheets.
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Table 8 (cont'd).

19 Limanda ferruginea {Storer)
(Yellowtail flounder)

20 Liopsetta putnami {(Gill)
{smooth flounder)

21 Peeudopleuronscisa americanus (Walbaum)
(Winter flounder)

RAJIDAE

22 Raja erinacea Mitchell
{Little skate)

23 R. ocellata Mitchell
(Winter skate)

24 R. radiata Donovan
(Thorny skate)

25 R. senta Garman
(Smooth skate)

STICHAEIDAE

26 Cryptacanthodes maculatus Storer
(Wrymouth)

27 Lumpenug lumpretaeformis (Ualbaum)
(Snake blenny)

28 L. maculatus (Fries)
(Daubed shanny)

29 Ulvaria subbifurcata {Storer)
{Radiated shanny)

zZoarcidae

30 Lyzodes vchlii Reinhardt
(Vahl's eelpout)

1.2.3.4.5.6
10.11.12.13

'14.15.16.20

21
17.20

1.2.10.13.14
17.18.1°%

17

15.18

12

21

31 Macrcozoarces americanus {(Bloch & Schneider) 4

(Ocean pout)

25.29.32.36
37.44

40

27.30.31.32
33.34.35.36
37.38.39.40
41.42.43.44
45.47.48

26.29.33.34
35.36.44.45

25

27.40.42.43
44

51.53.54.57
58.59.60.61
63.65.71.72

49.50.51.52
53.54.35.586
57.58.59.60
61.62.63.64
65.66.67.71
72

65.71.72

51.53.55.58
59.60.61
58.63.72

52

67.72

73.74.78.80
82.87.88.96

73.74.80.81
82.83.85.87
88.90

80.83

73

82

84
74.78.79.84
86.91.93.94
91.93

75.84




FRHILY,SPECIES, CUDE HO

HIGHER
i1
26

FLAHTS
ZOSTERA HARIHA
DIATOHRS

CHLORGPHYCERE

30
31

CHAETORORPHA SP.

LCHAETOMORPHA LINIUN

CYANGPHYCERE

40
50

CALBTHRIX SP.
LYNGBYA SP.

PHAECPHYCERE

161
111
121
131
132
13¢
144
151
1352
161
162
171
181
191
201
211
221
231
241
251
261
271
281
291
301
31t
321

LAMINARIA LONGICRURIS
CHORDA FILUM

ECTOCARPUS SILICULOSUS
FUCUS SERRATUS

FOCUS YESICULOSUS

FUCUS SF.

AGARUM CRIBROSUN
SPHACELARIA CIRROSA
SPHACELARIA PLUNOSA
DESHARESTIA ACULEATA
DESHARESTIA VIRIDIS
CHORDARIA FLAGELLIFORMIS
DICTYOSIPHON FOENICULACEUS
ACROTHRIX NOVAE-ANGLIAE
ASCOPHYLLUM NODOSUR
GIFFORDIA OVATA

HALOSPORA GLOBOAS
HALOPTERIS SCOPARIA
PYLATELLA LITTORALIS
SAUVAGEAUGLOIA CHORDARIAFORMIS
SPHAERDTRICHIA DIVARICATA
SORAPION KJELLMANII
MYRIOTRICHIA FILIFORMIS
STICTYOSIPHON SP
CLADUSIPHON ZOSTERAE
SCYTOSIPHON LOMENTARIA
STRIARIA ATTEHUATA

REODOPHYCERE

401
402
400
411
421
431
441
442
451
452
453
454
458
4586
4%

4350
461
471
472
473
474
475

PHYLLOPHORA PSEUDOCERNOIDES
PHYLLOPHORA TRUNICATA

PHYLLOPHORA SP.

RHODOMELA COHFERVOIDES

RHODYMENIA PALMATA

PHYCODRYS RUBENS

CYSTOCLONIUN PURPUREUN V. CIRRHOSUM
CYSTOCLONTYUM PURPUREUR V. PURPUREUR
FOLYSIPHONIA NIGRESCENS
POLYSIPHONIA URCEOLATA
POLYSIPHONIA FLEXICAULIS
FOLYSIPHONIA ELONGATA

POLYSIPHONIA HARVEYI!

POLYSIPHOWIA WIGRA

FOLYSIPHOWIA SUBTILISSINA
POLYSIPHORIG SP.

POLYIDES RAOTUNDUS

CERAMIUN DESLONGCHAMPII V. HOOPERI
CERAMIUM ELEGANS

CERAMIUN RUBRUN

CERAMIUN ARESCHOUGIY

CERAMIUM DESLOMGCHARMPLI

CERAMIUN SP.

BONNEMAISONIA HABIFERA (TRAILLIELLA)D
AHNFELTIA PLICATA

ANTITHAMNION BOREALE

ANTITHANNION CRICIATURN
ANTITHAMKION PLURULA

ANTITHARMION FLOCCOSUN
ANTITHAMHION §P.

COLLITHAMHION CORYMBOSUN
COLLITHANNION ROSEUR

CALLITHAHNION SP.

GUHITHRICHUN 8LSIDI

HORYEYELLA HIRABILIS

HILDENBRANDIA PROTOTYPUS
ODONYHALIA DENTATA

PANTONEURA BAERII

RHODOPHYLLIS DICHOTONA

FURCELLARIA FASTIGIATA

FTILOTH SERRATA

RHODOCHORTON PEHICILLIFGRREE
CALLOPHYLLIS CRISTATA

CHONDRUS CRISFPUS

ACROCHAETIUH 5P.

CRUSTOSE REDS

CORALLIMG OFFICIMALIS

STATI0H HUMBER STATION NUMBER
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2§ 26 27 28 29 30 31 32 33 34 35 36 37 38 3% 40 41

4 5 & 7 8

3 z 3 11 1 2 3
1
1
3 1 ! 3 3 3 3 3 2 3 3 2 1
1
1 . H
. 1 1 1
t . 1
1 1
1 1 3 Lot 1
1 1 . 1 2 3
1 i . i
1 1 1 1
. 1
1
; .
1 1 i H 1
1 .
1
1 .
3 i 1 .
i
1
i
N 1 . . 1
1 1
1
b .
- 1
1
1
1
i . i

Y

42 43 44 45 46 47 48

[SEX]

SR

-gz-
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Table 10. Volume measurements (m1) of algae taken in the dredge samples (number of species of
Rhodophyceae indicated).

Station Total . Station Total
number volume Laminaria Rhodophyceae number volume Laminaria Rhodophyceae
1 4200 0 *n  lsp 49 4590 750 2960 13spp
2 320 320 0 50 270 10 250  6spp
3 0 0 p 51 0 0 0
4 0 0 0 52 20 10 p 1Isp
5 17 D 0 53 400 0 385 10spp
6 0 0 0 54 350 D p Isp
7 0 0 0 55 510 310 p 1Isp
8 15100 15000 50 S5spp 56 40 0 20 6spp
9 9402 9000 402 6spp 57 960 960 0
10 100 D p Is 58 110 0 20 2spp
11 0 0 0 59 150 0 p  lsp
12 24 0 p Tsp 60 95 0 p  5spp
13 75 p 0 61 30 0 p 1Isp
14 0 0 0 62 54 0 p 1Isp
15 0 0 0 63 315 p p 4dspp
16 32 p 0 64 300 270 p 3spp
17 1920 1920 0 65 3750 2550 495 10spp
18 0 0 0 66 245 0 87  5spp
19 0 0 0 67 1440 0 1152  6spp
20 0 0 0 68 0 0 0
21 0 0 0 69 0 0 0
22 0 0 0 70 140 0 p 4spp
23 0 0 0 71 0 0 0
24 0 0 0 72 32000 16000 6000 10spp
25 924 870 54 3spp 73 500 0 420 8spp
26 0 0 0 74 30 0 20 5spp
27 0 0 0 75 5 0 p 1
28 3000 3000 p 3spp 76 40 0 p 1Isp
29 0 0 0 77 10 0 p 1Isp
30 250 200 50 1sp 78 500 0 p  6spp
31 0 0 0 79 805 0 p 7spp
32 3800 1750 2050 11spp 80 122 0 p 8spp
33 0 0 0 81 8820 8000 32 7spp
34 2420 1500 920 7spp 82 3120 1800 120 7spp
35 410 250 p 3spp 83 6 0 6  2spp
36 75 30 5 T1sp 84 10 0 0
37 7330 250 7050 6spp 85 0 0 0
38 - 19400 1400 18000 7spp 86 200 0 40  7spp
39 5040 2800 2240 8spp 87 20 0 0
40 5135 400 1135 9spp 88 0 0 0
47 20610 300 20250 8spp 89 5400 1700 2870 17spp
42 0 0 0 90 10 D p  5spp
43 0 0 0 91 120 0 p  2spp
44 4230 700 3500 7spp 92 0 0 0
45 1174 725 430 11spp 93 0 0 0
46 0 0 0 94 15 0 0
47 0 0 0 95 8 0 0
48 24800 4800 18000 10spp 96 26000 11000 15000 21spp

*p - present but too small to measure.
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Table 11. Percentage of samples with algal material.
Number of Number of stations
Area stations with algae % of total
A 24 10 41.7
D 24 20 83.3
Total 48 30 62.5
B 24 15 62.5
C 24 21 87.5
Total 48 36 75.0
Table 12. Total volume of algal material in the samples.
Volume of algae
Stations Area {ml)
1-24 A 4,822
73-96 D 17,977
Total volume (ml1) 22,796
25-48 B 32,229
49-72 ) 13,793
Total volume (ml) 46,022
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Table 13. Sediment distribution in the Strait from grab and core samples.
Core
Stn.  van Veen grab Color length(cm) Color Sed. type of core Bottom description
1 sandstone rocks gray none Rocky bottom (grey
sandstone)
2 gravel, sand, mud 27.5 fine gravel, sand Sand over gravel
3 sand, sandstone brown/grey none Sand over rocky bottom
(grey sandstone)
4 sand 40 sand, shells Sand and shell fragments
5 gravel, sand, mud Gravel and sand
6 gravel, mud brown none Mud over rocky bottom
7 none none Rocky bottom (red sand-
stone)
8 none none "
9 none none "
10 gravel, sand brown 52 brown sand Sand
11 gravel, sand, brown 17 brown sand, with shelly Gravel, sand, shell
shell layers fragments
12 sand, mud 40 Sandy silt
13 sand, mud, clay 35 sand, with shelly Sand
Tayers
14 sand 24 sand Sand
15 sand 17 sand Sand over rocky bottom
(grey sandstone)
16 sandstone grey 20 sand "
17 sandstone none Rocky bottom (grey sand-
stone)
18 sandstone, sand none Rocky bottom
19 sandstone, shells none "
20 sandstone none "
21 sand, mud 40 sand Sand and mud
22 sandstone, sand none Gravel over rocky bottom
shells
23 sandstone, sand none Sand over rocky bottom
shells
24 sand none Sand over rocky bottom
25 sandstone, sand none Rocky bottom
26 sand, shells 46 sand Sand with sandstone
cobbles
27 sandstone, mud red none Mud with sandstone cobbles
28 sand 43 sand Sandy bottom
2% sand he sand with shelly "
Tayers
30 sand 36 red sand with shelly "
layers
31 sand washed out fine sand N
32 sandstone none Rocky bottom (sandstone
cobbles and boulders)
33 mud grey/brown 12,24 mud Mud
34 sand, shells, mud 15 sandy clay Sand over clay
35 none 14.5 Rocky bottom
36 sandstona, sanc, 48 sand and shell Sandy bottom with pebbles
shells fragments and shells
37 fine sand, sheils 11 sand and shells Sandy bottom with broken
shells
38 sandstone, gravel, red 10,5 red clay Sand and gravel over
sand sandstone bottom
39 gravel, sand 25,32 grey/red clay 4 grabs ranged from coarse
gravel to sand, to mud,
and broken shell
40 gravel, sand 25 fine sand & Gravelly sand
shelly layers
41 fine sand, mud red washed out red fine sand Fine sand
42 silty sand red 25 red silty sand with :

shelly layers
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Core
Stn van Veen grab Color Tength(cm) Color Sed. tyre of core Bottom description
43 gravel, sand none Sandy gravel bottom
44 none 21 silty aud Muddy bottom
45 sand, mud, clay red washed out red Silty sand
46 sandstone, sand none Rocky bottom
47 sandstone, sand, 10 red silty sand Silty sand over rocky
shells bottom of red sandstone
48 gravel, shell red 5 red gravel Red sandstone gravel
49 gravel, sand, mud 45 sand Sand
50 sand, mud red 32 red sand with shell Sand with red sandstone
Tayers pebbles
51 none 167 red/grey clay Mud over clay
52 mud, clay red 223 red/grey clay !
53 mud, clay red 224 red/grey clay !
54 mud, clay red 105,227.5 red clay "
55 mud, clay red 191,139 red clay .
56 sand, clay red 15.5,43,5 Sand over clay
57 pebbles, mud, none Mud over rocky bottom
shells
58 gravel, shells 109 sand with gravel  Gravel bottom with
and shells broken shells
59 mud 160 silt, clay Muddy bottom
60 mud 217 mud, clay "
61 mud 206 mud "
62 mud 202 mud !
63 mud 211.5 mud !
64 mud 106 mud !
65 pebbles, sand 37 gravel, sand, Gravel bottom with
shells pebbles
66 mud 16,10,11 sand Sand over rocky bottom
67 gravel, mud 25,60 gravel, mud Muddy gravel
68 gravel, sand, mud 80,20 mud, clay !
69 pebbles + gravel grey none Rocky bottom
70 pebbles + gravel none "
71 sand none Sand
72 none none Rocky bottom
73 sand none Sand
74 mud, clay red/brown 104 red/brown mud, clay Mud over clay
75 mud, clay 103 red/brown mud, clay "
76 mud 53 Mud
77 sand, mud 42 sand Mud over sand
78 sand, mud none Sand
79 sand, mud 42,30 sand, mud Muddy sand
80 gravel, sand 39 black mud Muddy gravel
81 gravel, sand, none Rocky bottom
shell
82 sandstone pebbles none Rocky bottom (red sand-
red stone)
83 sandstone pebbles none
red
84 mud 50 mud Muddy bottom
85 pebbles, gravel none Rocky bottom (red sand-
stone)
86 mud 21 sand Muddy sand
87 pebbles, mud 109 mud Mud with grey sandstone
pebbles
88 sand grey washed out sand, shell Fine sand with shell
fragments
89 none Rocky bottom
90 none "
91 mud 186 mud Muddy bottom
92 sandstone,pebbles grey none Rocky bottom
93 mud red 53,85 silt, clay Mud over clay
94 mud red 204.5 red silt, clay !
95 mud red 226.5 silt, clay :
96 sandstone, mud red none Rocky bottom (red sandstone)
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Table 14. Size-frequency distributions of van Veen sediment samples given as percent gravel, sand,

and silt.
Excess Excess
Gravels Sands Silts gravels silts
Station % % % % %
1 5.33 ‘ 93.88 0.78 5.33 0.0
2 0.07 97.54 2.39 0.00 0.0
3 8.59 97.2¢% 0.12 8.59 0.0
4 0.11 99.83 0.06 0.00 0.0
5 34.26 £2.20 3.54 34.26 0.0
6 34.97 60,40 4.63 30.81 0.0
7 e e e e PR
8 e - e e o e [ P—
9 1.24 . 0.25 0.00 0.0
10 7.37 . 3.34 7.37 0.0
1 8.24 59, (.84 9.24 0.0
12 0.19 83.47 16.34 (.00 0.0
13 8.80 50.20 1.00 3.80 0.0
14 0.27 99.32 0.47 0.00 0.0
15 0.00 99.99 0.01 (.00 0.0
16 0.39 99.46 0.15 0,00 0.0
17 0.02 99.60 0.38 0.00 0.0
18 21.89 77.57 0.54 21.89 0.0
19 e e ———— ——
20 7.15 92.68 0.17 0.0
21 1.41 88.55 0.04 0.0
22 1.72 94.04 4,24 0.0
23 0.59 98.99 0.42 0.0
26 e e e -
25 50.01 49.58 0.41 0.0
26 39.43 60.02 0.54 0.0
27 54.03 471.36 4,61 0.0
28 3.09 95.62 1.29 7.0
29 0.94 98.16 0.89 3.0
30 0.11 97.33 2.56 0.0
31 0.63 98.19 1.17
32 10.25 88.98 0.77
33 0.00 63.96 36.04 2
34 0.09 85.23 14.68 !
35 0.63 62.78 36,59 z
36 1.18 §7.71 1.71 4
37 16.35 83.34 0.31 0.0
38 29.47 69.31 1.21 0.5
39 44 .48 49,10 6.42 0.0
40 3.72 96.09 0,19 0.0
41 0.04 95.37 4,59 0.0
42 0.02 92.89 7.08 5.45
43 37.92 60.02 2.07 3.0
44 0.25 99.44 0.31 0.0
45 0.25 83.75 16.00 8.26
46 19.04 73.57 5.23 0.0
47 29.50 65,93 4,57 0.0
48 25.57 70.31 4,12 0.0
49 0.08 49,50 50.42 32.74
50 0.18 87.06 12.76 8.58
51 0.00 27.13 72.87 17.95
52 0.00 24.85 75.15 51.45
53 0.27 31.98 67.76 38.49
54 0.16 18.23 81.61 49,01
55 0.00 19.02 80.98 61.18
56 0.84 97.34 1.82 0.0
57 54,63 36.82 8.56 7.01
58 7.20 69.91 22.89 18.45
59 0.50 61.91 37.59 30.89
60 0.01 18.34 81.65 53.62
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Table 14. (cont'd)
Excess Excess
Gravels Sands Silts gravels silts
Station % % % % %
61 0.00 47.84 52.16 0.00 38.93
62 0.59 51.67 47.74 0.00 35.35
63 0.05 24.83 75.12 0.00 46,56
64 0.00 67.52 32.48 0.00 14.77
65 17.50 79.55 2.95 17.50 0.0
66 21.59 58.92 19.50 21.59 13.02
67 20.12 70.35 9.54 20.12 7.94
68 21.59 71.04 7.37 21.59 5.54
69 0 emeee meeee acmee emema meeew
70 eeeee emeen eemee emmen eeeea
71 0.80 89.17 0.03 0.00 6.0
72 1.69 77.60 20.72 0.00 15.75
73 5.69 93.97 0.34 5.69 0.0
74 0.00 26.12 73.88 0.00 54.77
75 0.00 6.38 93.62 0.00 83.30
76 1.00 77.37 21.63 0.00 18.00
77 0.55 82.73 16.72 0.00 8.68
78 0.09 83.00 16.91 0.00 12.47
79 0.00 79.29 20.71 0.00 15.19
80 13.89 81.30 4.81 13.89 0.0
81 38.52 60.50 0.99 38.52 0.0
82  eeeee ememee emmee e e
83  ee—ee mmmee emmee emeee e
84 0.00 71.81 28.19 0.00 18.52
85 0 emeee emmee emmme memem e
86 6.00 87.29 6.72 6.00 6.70
87 0.77 46.03 53.20 0.00 36.62
88  eeeee emmee dmeee eeeee e
89  emeee emeee eemem mmmee e
90 0 eeeee eeeee mmmee ke e
91 0.00 9.08 90,92 0.00 66.79
92 47.03 44,69 8.28 23.51 6.55
93 1 0.48 59.65 39.87 0.00 15.76
93 2 0.00 68.43 31.57 0.00 18.49
94 0.00 25.61 74.39 0.00 37.72
95 0.00 23.82 76.18 0.00 40.76
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Table 15. Size frequency distributions of van Veen sediment samples at each station.

Stn. No. 1 2 3 4 5 6 7 8 9 10 11
PHI Wt. % Wt.% Wt.% Wt.% Wt. % Wt.% Wt.% Wt.%  Wt.% Wt.% Wt.%
-2.5 0.00 0.00 0.00 0.00 0.00  30.81 * * 0.00 0.00 0.00
-2.0 0.00 0.00 0.00 0.00 0.00 2.33 0.00 0.00 0.00
~-1.5 0.00 0.00 0.00 0.00 0.00 1.39 0.00 0.00 0.00
-1.0 5.33 0.07 8.59 0.11  34.26 0.44 1.24 7.37 9.24
-0.5 1.70 0.05 0.66 0.01 0.33 1.08 0.41 1.15 0.54
0.0 2.26 0.10 0.88 0.10 0.55 1.10 0.37 0.97 0.59
0.5 5.54 0.32 1.70 0.75 0.56 1.91 0.79 1.06 0.89
1.0 9.76 1.25 4.54 8.42 1.49 3.79 2.33 2.98 2.77
1.5 23.23 7.50  22.41  40.12 6.15 9.55 10.70  18.02 13.09
2.0 33.66 4,76 45.94 31.84 15.56 13.33 22.77 23.85 17.59
2.5 13.07 69.47 12.30 12.48 19.68 12.98 33.03  17.69 24.30
3.0 3.28 9.54 2.49 5.3 11.19 12.89 23.32  16.62 23.27
3.5 1.00 3.14 0.30 0.94 3.53 3.03 4.35 5.32 5.70
4.0 0.38 1.41 0.06 0.06 3.17 0.76 0.42 1.63 1.17
4.5 0.26 1.03 0.10 0.02 2.06 1.16 0.08 1.48 0.57
5.0 0.52 1.36 0.02 0.04 1.48 3.47 0.17 1.86 0.27
Mod 2.000 2.500 2.000 1.500 1.000 -2.500 2.500 2.000 2.500
PHI Mean 1.396 2.266 1.524 1.566 1.063 -0.532 2.147 1.928 2.002
St.D. 0.929 0.445 0.808 0.543 1.790 3.882 0.623 1.146 1.113
13 14 15 16 17 18 19 20 21 22 23
-2.5 0.00 0.00 0.00 0.00 0.00 0.00 * 5.95 0.00 0.00 *
-2.0 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00
-1.5 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.00 0.00
-1.0 8.80 0.27 0.00 0.39 0.02 21.89 0.33 1.41 1.72
-0.5 0.40 0.05 0.04 0.25 0.00 2.85 0.91 0.12 1.56
0.0 0.20 0.04 0.13 0.34 0.01 2.21 1.83  0.07 1.05
0.5 0.24 0.06 1.00 0.97 0.09 4.40 4.60 0.17 1.36
1.0 0.50 0.21 6.22 5.30 0.78 11.86 12.57 1.75 3.79
1.5 2.29 2,36 31.18 35.98 5.79  28.22 28.91 8,51 13.53
2.0 5.71 10.39 50.28 37.13 17.38 16.83 23.95 21.38 37.69
2.5 8.38 21.93 9.98 12.47 27.91 9.07 16.51 56.99  30.03
3.0 33,20 48.82 1.10 4.77  31.90 1.71 2.99 8.47 6.84
3.5 35.41  13.93 0.06 1.84 14.71 0.28 0.30 0.82 2.76
4.0 3.85 1.52 0.00 0.41 1.01 0.14 0.10  0.28 1.42
4.5 0.92 0.40 0.00 0.10 0.20 0.22 0.06 0.03 2.50
5.0 0.08 0.01 0.01 0.05 0.18 0.32 0.11  0.01 1.74
Mode 3.500 3.000 2.000 2.000 3.000 1.500 1.500 2.500 2.000
Mean 2,669 2.570 1.568 1.620 2.412 0.620 1.360 2.061 1.885
St.D 1.097 0.507 0.431 0.550 0.616 1.321 1.263 0.468 0.840
25 26 27 28 29 30 31 32 33 34 35
-2.5 0.00 0.00 17.10 0.00 0.00 0.00 0.00 1.17 0.00 0.00 0.00
-2.0 0.00 0.00 13.10 0.00 0.00 0.00 0.00 4.27 0.00 0.00 0.00
-1.5 0.00 0.00 14.53 0.00 0.00 0.00 0.00 2.70 0.00 0.00 0.00
-1.0 50.01 39.43 9.30 3.09 0.94 0.11 0.63 2.11 0.00 0.09 0.63
-0.5 6.59 6.13 7.87 1.55 0.53 0.04 0.83 2.64 0.00 0.03 0.12
-0.0 3.21 3.15 4.17 2.53 0.64 0.07 3.65 2.70 0.05 0.03 0.17
0.5 2.83 2.38 2.73 3.12 1.57 0.40 14.09 6.16 0.04 0.03 0.21
1.0 4.74 3.79 2.91 4.67 3.71 1.56 38.81 14.20 0.13 0.03 0.79
1.5 11.68 13.16 6.04 10.74 24.09 5.52 28.98 21.16  0.56 0.40 3.71
2.0 12.51 16.48 7.20 31.71 46.10 16.46 9.54 13.08 1.25 0.92 6.42
2.5 3.00 7.92 3.72 35.81 19.06 42.67 1.94 9.29 1.78 1.38 6.06
3.0 2.49 5.14 3.34 4.20 2.24 27.82 0.23 14.49 2.78 32.35 13.71
3.5 1.98 1.61 2.25 0.78 0.17 2.37 0.11 4.00 35.63 45.07 25.22
4.0 0.55 0.27 1.15 0.51 0.06 0.42 0.01 1.25 21.74 5.00 6.37
4.5 0.33 0.18 1.60 0.57 0.89 1.15 0.61 0.43 21.81 6.67 16.32
5.0 0.08 0.36 3.01 0.72 0.00 1.41 0.56 0.35 14.23 8.01 20.27
Mode 1.000 1.000 2.500 2.500 2,000 2.500 1.000 1.500 3.500 3.500 3.500
Mean 0.214 0.319 0.608 1.768 1.683 2.288 0.910 1.341 3,757 3.245 3.43]
St.D 1.371  1.454 2,148 0.807 0.517 0.540 0.559 1.441 0.652 0.618 1.094
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37 38 39 40 47 42 43 44 45 46 47 48
PHI  Wt.% Wt.% Wt.% Wt.%  Wt.% Wt.% Wt.% Wt.% Wt.% Wet. % Wt.% WE. %
-2.5 0.00 0.00 0.00 0.00 0.00 0.00 30.42 0.00 0.00 0.00 0.00 15.69
~2.0 0.00 0.00 0.00 0.00  0.00 0.00 2.86 0.00 0.00 0.00 0.00 4,67
-1.5 0.00 0.00 0.00 0.00  0.00 0.00 2.81 0.00 0.00 0.00 0.00 3.14
-1.0  16.35 29.47 44.48 2.72  0.04 0.02 1.83 0.25 0.25 19.04 29.50 2.07
-0.5 3.76 6.63 8.68 4.15 0.03 (.06 3.12 0.37 0.11 3.35 9.40 3.46
0.0 2.21 4.34 5.23 5.43  0.09 0.07 3.32 0.90 0.1 2.08 5.64 3.13
0.5 2.09 4.29 4.39 7.20  0.15 0.14 3.44 1.95 0.11 1.88 4.46 3,39
1.0 5.06 6.81 3.97 10.43  0.18 0.18 4.22 5.94 0.19 4,30 5.99 4.47
1.5 20.44 17.98 6.62 32.27 0.38 0.48 11.20 23.99 0.71 20.40 10.65 14.45
2.0 38.19 16.49 7.06 29.71 1.06 1.24  19.89 55.48 4.14 28.98 17.25 19.61
2.5 10.27 9.04 5.34 6.07 2.78 2.38  11.27 10.42 22.17 9.22 8.77 14.17
3.0 1.03 2.78 4.69 0.69 59.17 53.36 2.19 0.35 34.52 3.45 2.56 3.96
3.5 0.19 0.65 2.08 0.09 27.05 30.00 0.93 0.03 15.43 1.44 0.89 2.65
4.0 0.10 0.30 1.05 0.04 4.49 4.98 0.44 0.01 6.26 0.62 0.32 1.03
4.5 0.11 0.18 1.52 0.07 2.25 1.64 0.47 0.31 7.74 0.95 4.45 1.82
5.0 0.20 1.03 4.90 0.12 2.34 5.45 1.60 0.00 8.26 4.29 0.12 2.30
Mod 2.000 1.000 1.000 1.500 3.000 3.000 -2.500 2.000 3.000 2.000 -1.000 2.000
Mean 0.812 0.532 0.111 1.1117 2.950 2.989 -0.740 1.581 3.019 0.870 0.473 0.410
St. D. 1.297 1.385 1.809 0.873 0.414 0.516 3.217 0.457 0.862 1.656 1.558 2.298
49 50 51 52 53 54 55 56 57 58 59 60
~2.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-2.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-1.5 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-1.0 0.08 0.18 0.00 0.00 0.27 0.16 0.00 0.84 54.63 7.20 0.50 0.01
-0.5 0.14 0.09 0.08 0.01 0.22 0.03 0.02 0.13 6.66 1.88 0.13 0.01
0.0 0.10 0.20 0.07 0.03 0.63 0.09 0.00 0.06 3.47 1.73 0.18 0.01
0.5 0.21 0.61 0.04 0.06 0.79 0.19 0.02 0.21 2.51 1.08 0.18 0.06
1.0 0.66 2.17 0.01 0.13  0.95 0.34 0.10 1.12 2.46 1.50 0.59 0.14
1.5 3.35  11.75 0.46 0.51 1.23 0.44 0.21 12.47 4.47 3.76 2.63 0.22
2.0 9.84  33.02 1.09 1.35  1.55 0.73 0.89 41.79 7.67 10.30 18.36 0.42
2.5 13.55 23.79 1.35 1.50 2.01 0.91 3.15  27.78 5.69 23.23 28.00 0.56
3.0 11.10 7.77 2.42 2.29 3.6 1.18 5.87 11.24 2.66  19.53 6.35 1.35
3.5 6.13 4.64 10.04 8.23 9.34 4.00 4.26 2.14 0.77 5.28 2.75 5,41
4.0 4,42 3.02  11.56 10.73 12,09 10.32 4.50 0.39 0.43 1.64 2.78  10.14
4.5 17.68 4,17 24.92 23.70 29.56 32.60 19.80 0.29 1.54 4.45 6.70  28.03
5.0 32,74 8.58 47.95 51.45 38.49 49.01 61.18 1.53 7.01 18.45 30.89 53,62
Mode 5.000 2.000 5.000 5.000 5.000 5.000 5.000 2.000 -1.000 2.500 5.000 5.000
Mean 3.609 2.344 4,270 4.315 4,124 4.402 4.375 1.976 -0.070 2.801 3.018 4.423
st.D 1.189 1.041 0.640 0.639 0.855 0.516 0.666 0.527 1.809 1.716 1.244  0.507
61 62 63 64 65 66 67 68 69 70 71 72
-2.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 * * 0.00 0.00
-2.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-1.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-1.0 0.00 0.59 0.05 0.00 17.50 21.59 20.12 21.59 0.80 1.69
-0.5 0.04 0.06 0.00 0.05 3.42 3.53 4.78 6.35 3.02 0.10
0.0 0.01 0.08 0.00 0.10  2.49 2.63 3.54 4.98 7.73 0.12
0.5 0.02 0.14 0.02 0.14 3.56 2.93 3.80 5.47 13.70 0.17
1.0 0.32 0.37 0.05 0.14 7.95 4.21 4.77 6.91 21.35 0.48
1.5 1.38 1.49 0.23 0.27 18.23 8.79 11.33 10.06 32.85 1.40
2.0 3.92 5.68 0.94 0.717 21.92 12.50 23.35 12.15 17.37 3.48
2.5 7.50  12.97 1.71 1.52 10.31 10.62 11.57 10.57 2.17 18,17
3.0 12.93 13.42 3.19 6.58 3.36 5.41 4.01 8.36 0.77 35.98
3.5 15.72 11.55 7.78 36.62 4.75 4.84 2.07 4.31 0.16  17.27
4.0 5.99 5.91  10.92 21.39 1.51 3.46 1.13 1.89 0.04 0.43
4.5 13.23 12.40 28,56 17.71 1.16 6.48 1.60 1.83 0.03 4.97
5.0 38.93 35.35 46.56 14.77 1.79 13.02 7.94 5.54 0.00 15.75
Mode 5.000 5.000 5.000 3.500 2.000 -1.000 2.000 -1.000 1.500  3.000
Mean 3.828 3.625 4,287 3.715 0.934 1.631 1.009 0.986 0.948 3.183
St.D 1.005 1.7109 0.632 0.673 1,596 2.288 1.842 1.895 0.726  1.043
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73 74 75 76 77 78 79 80 81 82 83 84
PHI  Wt.% Wt. % Wt % Wt.% W% Wt.% Wt.% We. % Wt. % WE. % We. % We. %
-2,5 0.00 0. G.00 0.00  0.00 0.00 6.00 0.00 0.00 * * 0.00
=2.0 5.00 0. 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00
-1.5 0.00 0.1 0.006 0.00  0.00 0.00 0.00 0.00 0.00 0.00
-1.0 5.69 0.0 0.00 1.00  0.55 0.09 0.00  13.89 38.52 0.00
=0.5 1.54 0. 0.00 0.32  0.20 06.07 0.00 2.12 8.55 0.02
0.0 1.70 0.1 0.00 0.50  0.17 0.11 0.02 1.86  11.38 0.10
0.5  14.35 0.1 (.02 1.15 0.26 0.21 0.04 2.37  15.40 0.74
1.0 55,90 0. 0.07 2.07  0.58 0.37 0.55 4,27  10.17 0.68
1.5 12,43 0. 0.29 4.22  1.26 0.86 1.12 7.75 6.72 1.52
2.0 4.99 1. 0.66 6.44  2.61 1.79 1.93 121 4.15 2.60
z2.5 1.97 2. 1.06 9.04 10.11 8.94 3.94  27.07 2.03 4.61
3.0 0. 51 3. 1.50  20.50 29.18 36.88 32.50 17.17 1.16 13.36
3.5 0.37 7. 1.48  27.98 27.17  26.11 31.22 5.37 0.66 35.56
4.0 0,24 8. 1.28 5,15 11.18 7.66 7.95 1.17 0.33 12.62
4.5 0.13 19, 0.32 3.63  8.04 4.44 5.52 1.08 0.32 9.67
5.0 0,21 54, 3.30  18.00 8.68 12.47 15.19 3.73 0.67 18.52
Mode 1.000 5. 5.000 3.500 3.000 3.000 3.000 2.500 ~1.000 3.500
Mean 0.727  4.: 4,690  3.219 3.214 3.221 3.405 1.488 -0.220 3.551
sSt.D 0.677 0. 0.337 1.221 0.815 0.800 0.853 1.635 1.101 0.917
85 86 87 88 89 80 91 92 93.1 93.2 95 96
=2.5 * 0.00 0.00 * * * 0.00  23.51 0.00 0.00 0.00 0.00
~2.0 0.00 0.60 0.00 11.72 0.00 0.00 0.60 0.00
-1.5 0.60 0.00 0.00 7.11 0.00 0.00 0.00 0.00
=1.0 6.00 0.77 0.00 4.69 0.48 0.00 0.00 0.00
-0.5 4.97 0.43 0.00 4.39 0.02 0.00 0.01 0.00
0.0 7.35 0.81 0.00 3.20 0.03 0.00 0.01 0.00
0.5 11.08 1.31 0.01 3.29 0.28 0.0z 0.10 0.00
1.0 15.43 2.02 0.01 3.76 0.79 0.15 0.26 0.01
1.5 26,91 1.98 0.14 7.38 2.05 1.61 0.76 1.82
2.0 14.69 1.45 0.32  10.71 4.1 3.22 1.76 2.83
2.5 5.44 1.55 0.53 £.99 6.50 5.21 2.66 2.92
3.0 1.27 5.87 0.73 3.31 12,71 11.56 3.69 3.04
3.5 0,14 18.34 1.65 1.16 18,12 33.05 6.54 4.56
4,0 0.0 12.28 5.70 0.5 15.06 13.62 9.82 8.66
4.5 0.02 16,57 24.13 1.73 24,10 13.08 36.67 35.43
5.0 6.70  36.62 66.79 .55 15.76  13.49 37.72 40.76
Mode 1.500  5.000 5.000 -2.5060 4.500  3.500  5.000 5.0600
Mean 0.952  3.954 4.550 -0.393 3.576 3.58z2 4.210 4.241
t.D. 1.384  1.058 0.384 2.479 0.963 0.888 0.704 0.750

#Stations with no

sample are left blank.
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Table 16. Maximum depth of penetralion of cores in cm at each station for transects 1-6b and
transects 7-12 (from core lengths and apparent penetrations).

Tran- Sta. Max. Tran- Sta. Max. Tran- Sta. Max. Tran- Sta. Max.
sect # # pen. sect # # pen. sect # # pen. sect # # pen.
1 1 0 4 25 0 7 49 45 10 73 0
2 27.5 26 64 50 32 74 185

3 0 27 0 51 167 75 195

4 40 28 43 52 223 76 75

5 0 29 52 53 224 77 65

6 0 30 36 54 227.5 78 0

7 0 31 0 55 191 79 100

8 0 32 0 56 43.5 80 50

2 9 0 5 33 24 8 57 0 11 g1 0
10 52 34 15 58 120 82 0

11 17 35 14.5 59 220 83 0

12 45 36 48 60 290 84 85

13 35 37 11 61 265 85 0

14 24 38 15 62 260 86 75

15 17 39 32 63 260 87 250

16 20 40 25 64 130 83 50

3 17 0 6a 41 0 9 65 37 12 89 0
18 0 42 25 66 120 90 0

19 0 43 0 67 105 91 260

20 0 44 28 68 80 92 0

21 40 6b 45 5 69 0 93 130

22 0 46 0 70 0 94 250

23 0 47 10 71 0 95 300

24 0 48 5 72 0 96 0
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Table 17. Preliminary X-ray log of piston cores.
No. of Graded sequence
Station Core sed. Coarsening Non-graded
number Tength units Fining upwards upwards seguence
1 none
2 27.5 3 Fine shell and gravel at base, to
silt at top
3 none
4 36 i silty mud
5 none
6 none
7 none
8 none
9 none
10 52 5 Two coarse shell and gravel units
fining up to silt at top
11 17 2 Silt with gravel at base fining up
to silt at top
12 39.5 5 Silt and gravel at base fining up
to mud at top
13 35 3 Coarse and shells at base fining up
to mud and silt at top
14 24 2 Mud and gravel at base fining up
to mud at top
15 17 1 silty mud
16 20 1 siity mud
17 none
18 none
19 none
20 none
21 40 2 Gravel and sand with shell at base
to fine sand and silt at top
22 none
23 none
24 none 3
25 none
26 46 2 Gravel with shell at base fining up
to sand at top
27 none
28 43 2 Mud and gravel and shell at base
fining up to silt and mud at top
29 52 2 Mud and shell at base fining up to
mud at top
30 36 2 Shelly gravel at base fining up to
silty mud at top
31 none
32 none
33a 12 1 silty mud
33b 24 1 silty mud
34 14.5 1 silty mud
35 14 1 sand
36 48 1 silty mud
37 11 core sandstone
38a 10 tip sandstone
38b 5 only sandstone
3%a 25 3 Coarse gravel at base fining up to
fine gravel at top
39b 32 3 Mud and silt to coarse sand and shell
to silty mud at ton
40 25 4 Coarse gravel and shell fining up to
mud and silt at top
41 none
42 25 3 Gravel at base to silty mud at top
43 none
44 21 1 silty mud
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Table 17 (cont'd)

No. of Graded sequence
Station Core sed. Coarsening Non-graded
number length  units Fining upwards upwards sequence
45 none core
46 none tip
47 none only
48 none
49 45 5 Silt at base, to mud at top
50 32.2 4 Gravel and shell at base fining up
to mud at top
51 167 5 Mud and shells at base fining up
to mud at top
52 223 1 muddy clay
53 224 1 muddy clay
54a 105 1 clay
54b 227.5 1 clay
B5a 138.5 12 muddy clay
55b 186 6 muddy clay
56a 15.5 1 clay
56b 43.5 2 Silty sandy mud at base fining up
to silt and mud at top
57 none
58 109 1 muddy clay
59 160 1 muddy clay
60 217 1 muddy clay
61 206 1 muddy clay
62 202 1 muddy clay with some
fragments
63 211.5 1 muddy clay
64 106 1 silty mud
65 37 5 Shell and gravel at base fining
up to silt at top
66a 11 2 Gravel at base to silt at top
66b 16 1 gravel
66¢ 10 1 sandy gravel
67a 25 3 Silt at base, gravel to silt at
top
67b 60 4 silt or clay
at base
coarsening up
to sand and broken
shell at top
68a 80 6 Coarse sand and shell at base fining
up to silt and mud at top
68b 20 1 gravel with shell
69 none
70 none
71 none
72 none
73 none
74 104.5 4 clay
75 102 4 Gravelly silt at base fining up to
silt and mud at top
76 53 4 Silt with coarse material at base
fining up to silt and mud at top
77 42 4 Coarse sand at base fining up to
silt at top
78 18.5 1 mud or clay
79a 42 5 Shell fragments and gravel at base
fining up to silt and mud at top
79b 30 3 Sandy silt at base fining up to
silt at top
80 39 3 Muddy gravel and shell fragments at

base fining up to mud at top
81 none
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Table 17 {cont'd)

No. of Graded seguence
Station Core sed. Coarsening Non-graded
number length  units Fining upwards upwards sequence

82 none
83 none
84 50 3 Fine sand at base to mud at top
85 none
86 21 4 Coarse sand and shell at base to

silt at top
87 109 3 Silty sand with gravel at base

fining up to mud at top
88 none
89 none
S0 none
91 186 2 Clay with shell fragments at base

fining up to silt and mud at top
92 none
93a 53 4 Mud with shells and gravel at base

fining up to mud at top
93b 85 6 Mud with shell fragments at base

fining up to mud at top
94 204.5 1 clay
95 226.5 1 clay
96 none
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Table 18. Geochemical analysis of van Veen grab samples in ppm (Hg = ppb).

Station Hg
number Cu Zn Mn Cd As (ppb)
2 3 82 229 0.86 1.6 20.5
5 8 42 218 0.60 3.2 12.2
10 5 25 31 0.41 4.0 6.8
13 4 24 168 0.14 1.4 8.0
16 4 26 174 0.1 1.4 3.3
17 4 28 177 0.1 1.2 N.D.
21 5 45 352 0.33 3.6 N.D.
33 8 43 184 0.41 1.0 20.5
35 6 39 182 0.71 0.6 3.3
41 8 31 171 0.06 N.D. 6.8
45 7 3 241 0.33 0.6 6.8
47 13 50 376 0.43 3.6 20.5
51 17 55 294 1.01 4.2 15.0
55 16 62 294 0.60 4.8 15.0
59 17 64 378 0.82 2.6 13.8
62 15 55 300 0.60 1.4 12.2
64 11 44 225 0.60 2.4 3.3
66 16 51 403 0.94 2.4 12.2
68 12 46 796 1.09 3.2 5.4
72 9 47 349 0.56 0.6 6.0
74 17 66 341 0.¢7 2.4 6.8
79 8 30 270 N.56 1.4 3.3
84 10 36 289 1.16 1.2 6.8
87 15 86 474 0.67 1.8 12.2
91 19 66 316 0.75 2.0 11.5
93b 13 41 352 0.33 1.8 12.2
95 17 55 363 0.75 1.8 15.0
Sum 290 1277 8227 16.43 56.2 259.4
n 27 27 27 27 27 27
Ave 10.7 47.3 304 0.61 2.1 9.6
Max 19 86 796 1.16 4.8 20.5
Min 4 24 168 0.06 0.0 0.0
Range 15 62 643 1.13 4.8 20.5

N.D. = Not detected and is assumed to equal 0.00

Stations 23, 26, 38, 31, 39, and 44 are not included in the above table of results as these
samples were not sifted to 80 mesh due to the sample having only very coarse material.
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Table 19. Geochemical analysis of cores (in ppm, Hg in ppb).

(nre
number Depth Cu n Mn Cd As Hg(ppb)*
2 0-10 cm 13 36 265 0.18 2 2.5
10 " 8 26 280 0.09 3 7.5
16 . 7 26 125 0.09 2 3.5
21 " 9 44 315 0.09 5 1.5
33 " 10 35 225 0.09 3 3.5
35 " 9 34 250 0.18 4 5.5
51 " 12 43 300 0.09 5 7.5
52 0-10 cm 16 60 390 0.09 4 10.0
52 50 cm 15 46 375 0.18 3 3.5
52 100 c¢m 12 39 335 0.18 4 5.5
52 150 cm 15 50 575 0.37 3 5.5
54 0-10 cm 14 47 350 0.09 3 3.5
54 50 cm 14 44 395 0.18 2 0.5
54 100 cm 14 44 375 0.18 2 0.5
54 150 cm 14 50 465 0.09 2 5.5
55 0-10 cm 13 47 345 0.09 3 3.5
59 " 11 34 750 0.18 3 1.5
62 " 11 36 285 0.09 3 3.5
64 ! 20 124 345 0.09 1 3.0
66¢c ! 21 56 465 0.18 6 5.5
68 . 22 63 550 0.09 4 5.5
74 " 29 61 420 0.09 3 7.5
79 " 31 35 300 0.09 2 1.5
84 ! 9 36 262 0.27 3 7.0
87 " 10 115 450 0.37 4 3.5
91 " 20 62 467 0.09 5 7.5
93b " 11 56 355 0.09 2 3.5
95 ! 11 37 335 0.09 4 L5
Total 401 1386 10349 3.98 90 124.5
Number of samples 28 28 28 28 28 28

Ave 14.3 49.5 369.6 0.14 3.2 4.4

Max 31 124 750 0.37 5 10.0

Min 7 26 125 0.09 1 1.5

Range 24 98 625 0.28 5 8.5

*Mercury (Hg) is in parts per billion.



~-44

Table 20. Geochemical data {ppm) of Cores 52, 54, and 55,
Depth Hg
Core {cm) Cu In cd Mn As (ppb)
52 - 0-10 16 60 0.09 360 4 10.0
50 15 46 0.18 375 3 3.5
100 12 39 0.18 335 4 5.5
150 15 50 0.37 575 3 5.5
54 0-10 14 47 0.09 350 3 3.5
50 14 44 0.18 395 z 0.5
100 14 44 0.18 375 2 0.5
150 14 50 0.09 465 2 5.5
55 . 0-10 13 47 0.09 345 3.0 3.5
50 12 45 0.60 634 0.4 17.1
100 27 80 1.01 908 1.8 6.8
150 12 27 0.44 290 0.6 24.0
Max = 22 80 1.01 908 4.0 24.0
Min = 12 27 0.09 290 0.4 0.5

Table 21. Comparison showing maxima, minima, and range for Cu, Zn, Mn, Cd, As, and Hg in samples
from the Northumberland Strait soils and crustal rocks.
van Veen (ppm) Core (ppm) Soil (ppm)? Crustal rock (ppm)b
Cu Average 10.7 14.3 20.0 45
Range 4.0-19.0 7.0-31.0 2.0-100.0
n Average 47.3 49.5 50.0 65
Range 24.0-86.0 26.0-124.0 10.0-500.0
Mn Average 304.0 369.6 850.0 1000
Range 168.0-796.0 125.0-750.0 200.0-6000.0
cd Average 0.61 0.14 - 0.2
Range 0.06-1.176 0.09-0.37 -
As Average 2.1 3.2 5.0 2
Range 0.0-4.8 1.0-6.0 1.0-75.0
H Average 0.6 ppb 4.4 ppb - 0.5
9 Range 0.0-20.5 1.5-10.0 0.03-0.30

4R, W. Fairbridge, 1972, Ed., Encyclopedia of Geochemistry and Environmental Sciences,
Van Nostrand, N.Y.
Mitchel, R. L. In
Exploration, Harper and Row.

b

Mason, B.

1958.

1955. In:

Principles of Geochemistry.

Hawkes, H. E. and Webb, J. S.

1962 Geochemistry in Mineral

Wiley and Son, New York.
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APPENDIX I.

List of reports that have resulted from the 1975 Northumberland Strait Project.

Amaratunga, T. 1976. Macro-benthic fauna investigation. DOE Contract 0SA-76-00053, Final Report,
Vol. 1, 74 p.

1976. Northumberland Strait Project: benthic fauna distribution and abundance in relation
to shellfish resources. ICES, C.M.1976/K:27, 54 p.

Amaratunga, T., J. F.-Caddy, and A, B. Stasko. 1976. Northumberland Strait Project: an inter-
disciplinary study of the declining shellfish resources, ICES, C.M.1976/K:26, 17 p.

Edelstein, T. 1976. Northumberland Strait Project algae report. National Research Council,
Halifax, Unpublished report, 21 p.

Linkletter, L. 1976. Incidental marine fish species analysis. DOE Contract 0SA-76-00053, Final
Report Vol. II, 34 p.

1976. Scallop shell analysis.. DOE Contract 0SA-76-0053, Final Report Vol. III, 90 p.
1976. Polychaetes analysis. DOE Contract 0SA-76-00053, Final Report Vol. IV, 95 p.

McNally, M. A. 1976. A study of benthic Foraminifera as environmental indicators with particular
reference to species of the Northumberland Strait and Buctouche estuary, N.B. B.Sc. Thesis,
University of New Brunswick, 101 p.

Stasko, A. B. 1976. Northumberland Strait Project: lobster and rock crab abundance in relation to
environmental factors. ICES, C.M.1976/K:25, 13 p.

Van de Poll, H. W., and B. R. McMullin. 1975. Sedimentary aspects of Northumberland Strait.
Dept. of Geology, UNB, Fredericton. Unpublished Report, 23 p.

1976a. Size distribution of bottom grab samples from the Northumberland Strait. Dept.
of Geology, UNB, Fredericton, unpublished report, 48 p. + appendices.

1976b. Aspects of sedimentation in Northumberland Strait. Dept. of Geology, UNB,
Fredericton, unpublished report, 72 p. + appendices.
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Appendix II. Beam trawl specifications. Designed and constructed for the Northumberland Strait
project at the St. Andrews Biological Station.

{0 ft Beam Trawl

2 +"Mesh Braided Nylon
with 1" Mesh Nylon Liner

Belly, Bosom and Wedges

#
1= Mesh Braided Polypropylene

£ fa

Bloch Lines
1n
2L Nyion Rope sewn to netting

around mouth of Trawl
Foot Rope Chains and Tickler Chains (not shown)

3" X
3 Chain




