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INTRODUCTION

The purpose of this report is to give a detailed
record of the data obtained in two surveys of bottom fauna
in the harbour and estuary at Saint John, N.B. There has
been no attempt to summarize or interpret results. Subse­
quent reports or papers will give general accounts of
findings and conclusions, without repeating the voluminous
background of data given here. This report then, makes
available the raw data for inspection of those specialists
who may at some time in the future be particularly inter­
ested in the precise details of these bottom fauna surveys.

The senior author carried out all the identific­
ation and weighing of animals, with one or two minor
exceptions. This was, of course, by far the biggest portion
of the work represented in this report. The junior author
was responsible for planning the surveys and collecting the
samples.

The original purpose of these two surveys was to
see whether there were changes caused by pollution from an
oil refinery. The Irving Oil Refinery in East Saint John
releases most of its chemical wastes into Saint John Harbour
through a pipeline terminating near the tip of Courtenay Bay
breakwater (near station X, Figure 1). The refinery started
up in stages from late March to mid-June 1960 by which time
it was in full operation.

The 195'9 survey was carried out about four months
before any waste was produced by the refinery, and thus
serves as aO base-line for detecting changes. The 1961
survey, following full-scale operation of the refinery for
sixteen months, was the follow-up.

Sampling stations in the lower part of the estuary
were included, with a view to assessing effects of pulp and
paper mill waste released at the Reversing Falls.

The results represent a reasonably comprehensive
survey of bottom fauna in the waters near Saint John. The
195'9 or 1961 surveys, or both, will serve as base-lines in
future pollution surveys, whether related to the oil
refinery or to some other source of pollution.
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SAMPLING AND COLLECTING METHODS

The general location of stations is shown in
Figure 1. There were 11 stations in Saint John Harbour.
Stations I to VI form a line from the inner harbour out
the main channel to the open bay opposite Black Point.
Stations VII and VIII were located to the west of this
line in the outer harbour. Stations IX, X, and XI were
to the east, in Courtenay Bay.

There were four stations in the estuary of the
Saint John River, above the Reversing Falls. These
stations were numbered according to miles of river
channel, starting far upstream where the river enters
New Brunswick. Station 280.3 was upstream of Grand Bay,
near Brandy Point. The station called "Kennebecasis

~~~t~~v~~ ~:s~ri~~~/bai:s ~:~lo~I~~4~§\~h;~l~~\~~er
end of the gorge of the Saint John River, at the edge of
Grand Bay. Station 287.7 was in the deep water just
above the Reversing Falls.

Reference points which may be used to locate
these stations exactly are given in Table XI.



Fig. 1. General locations of stations used in

biological surveys of the Saint John

river estuary and Saint John harbour,

in 1959 and 1961



- 4 -

The 1959 survey was carried out from October 30
to December 4, but most samples were collected from
November 30 to December 4. The 1961 survey was collected
in about the same season, October 24 to October 26. Exact
dates of each station are given in Tables XII and XIII.

The vessel was not anchored for sampling, but
was held on station by cruising against the current at
whatever speed was necessary, with constant checking of
reference points and checking to keep the wire of the
sampler vertical.

A van Veen sampler was used, with a nominal
sampling area of 0.1 sq. metres. This grab sampler was
manufactured by Laboratoire Oceanographique, Charlottenlund,
Denmark. It is described and evaluated by Holmes (1964)
and Lie and Pamatmat (1965). The sampler was operated on
the usual hydrographic wire and davit, using a small
gasoline-powered winch.

Three samples were collected at each station.
Very good samples were obtained in muddy or soft bottoms.
The sampler was usually nearly full, the layers of sediment
were apparently little disturbed, and could be inspected
if the sampler were opened carefully. In sandy bottom less
material was obtained, the sampler usually being one-fifth
to one-half' full. However, it is assumed that this merely
represented a shallower bite,. :With 0.1 sq. m. of surface
material collected and representing an adequate sample.

Two stations, I and 281.7, seemed to have a
bottom composed mostly of rocks, gravel, or woody detritus,
and the adequacy of samples is uncertain. These materials
were obtained in the sampler, but seldom occupied a very
large proportion of the sampler's volume. JUdgement was
exercised in these cases, and the sample was accepted if it
seemed to be a reasonable approximation of what might cover
0.1 sq. m. of bottom. Obviously poor samples which
contained only a few pieces of material were discarded and
another attemp made.

Samples were also discarded if something was
jammed between the jaws of the sampler so that they did not
close. This happened at various stations from time to time.
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Each sample was emptied into a galvanized
wash-tub and the inside of the sampler was thoroughly
washed into the tub.

The sample was then rinsed through a series of
three screens, the finest having 7.9 openings per em.
(20.1 per inch) and apparent size of openings of 0.87 mm.
A hose delivering sea water at very low velocity was used
to rinse the fine sediments to waste through the three
screens. The material remaining on the screen was
inspected carefully and all organisms were collected.
Often the entire contents of the screens were rinsed into
a sample bottle and final separation of the organisms was
done in the laboratory. This procedure was followed in
the 1961 survey and all empty mollusc shells were also
preserved.

Samples were preserved in 7($ alcohol and were
changed to fresh 7($ alcohol a few days later.

Bottom Materials

During the rinsing and screening process the
percentage composition by volume of the various materials
in the bottom sample was estimated and recorded. The
sizes used to classify "rocks" and "gravel" are given in
footnotes to Tables XII and· XIII. Smaller particles were
classified as "granules", "sand", "silt", or "clay"
according to the common application of these terms. No
measurements of particle size were made. These
consti tuents were classified by appearance, feel, and ease
of rinsing through the three sizes of screens. The
estimates of percentage composition by volume were also
aided by noting the separation of components as they were
rinsed through the screens.

IDENTIFICATION METHODS

This phase of the work was carried out by the
senior author. A few individuals of the amphipod family
Caprellidae and the isopod Cjathura~ in some
estuarial samples were identified by the junior author.
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Identifications were made with the aid of a Zeiss
binocular microscope (magnification 1OX) or the low-power
objective of an Olympus compound microscope. Taxonomic
publications consulted are given in the list of References.
Difficulties were encountered in identification to species
of certain polychaetes ~ since many were in juvenile stages
or were fragmented.

The identification of the following polychaetes
was verified by Dr. M. Pettibone, of the Smithsonian
Institution:

Family Species

Paraonidae Paraonis gracilis (Tauber)

Cossuridae Cossura sp. (2 anterior ends - specimens
-- not complete)

Orbiniidae Scoloplos acutus (Verrill)

Paraonidae Aricidea~ Eliason

Spionidae Polldora sp. (specimens not complete)

Terebellidae Terebellides stroemi Sars

Amphipods identified by Dr. D. Steele, Memorial
Universi ty, Newfoundland were:

Gammaridae Gammarus oceanicus

Ampeliscidae Species 1

Species 2

Lysianassidae Hippcmedon sp.

Photidae Leptocheirus sp.

Corophiida Unciola sp.

Phoxocephalidae species
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A reference collection, made up of suitably- labelled
representatives of the various kinds of animals found in this
study-, is available for observation and is presently- stored
with the Pollution Investigation, Fisheries Research Board of
Canada, BioJ-ogical Station, St. Andrews, N.B.

Numbers and Weights

The animals were counted individually- and numbers
recorded for each kind in each sample. In the case of
fragmented specimens, the number of heads was taken to be
the total number of animals. To weigh animals, they- were
lifted from the alcohol, deposited for a second on a paper
towel to blot the excess liquid, placed on a previously­
weighed watch glass and immediately- weighed while wet. A
Mettler balance of capacity- 80 grams was used for weighing
the smallest animals, and allowed weighing to the nearest
0.1 mg. A larger balance was used for larger animals,
especially- biva;!.ves. The balance was adjusted between each
weighing.

Usually- the weight was determined for all indi­
viduals of a given species. When very- small weights were

i~:o~~~~i ;:fg~~ :~;ec~~~~~e~ft~n~~:l~i~~r~fw:~r~:~ ;~r~~her.
made up the most weight in the mixed group. Animals which
were present but have no weight listed in Tables V to VIII
were of negligible weight taken separately-, although their
weight is included in that given for a nearby- taxonomic
group.

Empty- shells were excluded from tabulations.

The percentage of dry- organic matter as compared
with the rough alcohol weight was determined by- using the
following conversion factors:

poly-chaetes 14%
prosobranchs 6.6'{.
lamellibranchs 5.4%
crustaceans 4.06%

~~9~8a)e~: ~~~:~ f~~h~~~~~nh~575~t~~~f~ t 9~~ \95~ M~i~~~er
figures for weights are given in mgms. per 0.1 sq. metre.
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RESULTS

The tabulations of kinds, numbers, and weights
of animals are given in Tables I to IX. Although three
samples were taken at each location, some of them subse­
quently dried up during storage and could not be analyzed.
This explains six missing samples at four stations in the
1961 survey.

The final screen used for rinsing samples was
7.9 meshes/em. (20.1 linch). In tests of efficiency of
such a screen, Reish (1959) found that it retained 95% or
more of the bi omass, 93% of the species, and 60% of the
individuals which were actually contained in a series of
samples. Most of the 40% of individuals which passed
through the screen were small nematodes or polychaetes of
the Genus Cossura. Reish was working on the coast of
California, but it seems likely that our sampling and
sorting can be considered effective for all but the very
small invertebrates. The hole size of 0.87 mm. which was
used in our screen apparently retains species much better
than a screen with holes of 1.5 mm. diameter (12 mesh to
the inch) commonly used in marine benthic surveys.

Bottom materials and other physical data
obtained at the time of sampling are given in Tables XII
and XIII. Table X lists the kinds and numbers of empty
mollusc shells found in the 1961 samples. These shells
are one kind of detritus, but the kinds represented at
various places may prove to be of interest.
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NUIIlberaotanimala collected in the 19$9
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Numbers of animals collecte<1 in the 1961
survey of the Saint John Biver.!lstualT
Arranged as in Table I.
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It Kenn.mouth samples A and B dried up
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Table VII. Weightl ofan1mals coUected in the 19$9surve7
of the Sa1ntJohnRiver estuarr. Weights ere
inlDg.ofdrrveight.
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lVeightsofanimalscollectedinthe1961
survey of the Saint John River estuary.
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1ITt1lidae

~~iliffE:

Priapul1da
Ol1gochaeta
PolTchaeta

Decapoda
Amphipoda

Mysidacea
C1rr1pedia

Unident.specles
Priapuluscaudatus

+ Nemathe1m1nthes Unident.specle.-
Mlecellaneouaorunidentltledspecle.-·
Pb;rllodocidee Pb;rllodoceareoae

E~E:cidae i:~:~: ~mr~;;Olor
lfephtbTidae llephqsbucera
llephtbT1dee llephqssp.
Lumbrlnerlldae Lumbrlner1asp.
Lumbrlnerl1dae Nlnoenlgrlpes
Hesloo.1dae Mlcrophthalmussczelkov11

~;::i~:: r;i:~: ~~:~~~;s
Orblnildae Scoloplosacutus
Sternaspldae Sternasplssp.
Flabeillgerldae Pherusasp.

~:mmr:idae ~:m~:t~~~i:
Ophel1idae Ophel1asp.

~~~~~::t1dae =:~:~~aa~~gaster
Cap1tellldae spec1es

~~~:~i~:: ~:~~:Ja~~i:'t.
Polyno1dae Ant1noellasars1

~:~:~m~;: F.~~~:~~~~:~:::
g~~~:~~i~:: g~;;~~~~~.sp.
Splon1dae Pr1onosp1omalmgren1
Spionidae Scolelepidesviridis
Spionidae Streblospiobenedicti

gr;~~;~~:e ~fi~~~~ad~~;anCh1ata

g=~1dae g=;~socean1cus
Ampe11sc1dae Specles1
Ampellsc1dae Specles2
Photldae Leptochelrussp.
Coroph11dae Unclo1asp.
Phoxocepha11dae spec1es
Lyslanassldae HlppCllledoasp.
Capreilldae spec1es

~~~~~~~:e ~~i~:~rl'~~~ (1)

;::::i::: ~~;d::~a:P.
Diasql1dae D1astyl1sbi8p1oosus
Leuconidae Eudorellahisplda
Mysidee Kichtheimysisstenolep1s
Balan1dae Balanussp.
Terebratul1dae Terebratul1nasp.

~~~~~;ltled spp.

Unident1t1edspp.

ffi;r~~~a
Unldentlt1edspp.

3- It proveddltf1cult to separate withcerta1nty, the Anne11da from
Nemathelm.1nthes. Both were represented by small 1nd1v1duals. It1s
be11evedthatmostotthe1ndiv1dualswereAnne11da,011gochaeta.

It--A,swellasatewun1dent1t1edpolychaetes,andmaoyun1dent1t1abletragments,
thefollow1ngtlves1nglespec1menshavebeen1ncl'uded1nthisgrouplngtor
the sake otabbrevlatlng the tables. Eachlsglvenwiththeyearand
statlonatwhichltoccurred,andthewelghtofthe1nd1v1duall

Aphroditidae, Aphroditasp., 1961, VIII-B, 2.9 mg.

gm~mii::, mm~:~;~~[~::a, lim ~~g;~::~: 1~ ~
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Table XI. Reference points used to locate sampling stations in
Saint John harbour and estuary.

Locations and reference points in the estuary refer to Canadian
Hydrographic Service chart number 4344~ Edition of 195'3.
Locations in the harbour refer to chart 4319~ Edition of 1945'.

Stations above the reversing falls are designated by numbers
which give miles of river channel~ starting from the mouth of
the St. Francis River, in northwestern New Brunswick, at the
point where the Saint John River enters the province. Stations
in the harbour are designated by Roman numerals arbitrarily
assigned.

280.3 Opposite Brandy Point~ in direct line with deepest part
of cove on the other bank. Mid-river, in line between Sand
Point lighthouse and westerly tip of Kennebecasis Island.
Chart depth 70 feet.

Kennebecasis Mouth. In line between upstream tip of upper
Brothers Island and southerly tip of Kennebecasis Island.
Half way between these two points, in deep hole. Chart
depth 123 feet.

284.8 Seven hundred metres out from Swift Point lighthouse in
a line between that lighthouse and Brandy Point. About level
with Green Head. Chart depth between 66 and 86 feet.

287.7 Above falls, directly west of Prospect Point and Goat
Island, in deep hole. Chart depth 15'2 feet.

I. In line between S W corner of Long Wharf and can bUouy 61J,
about 200 metres off bUoy, in deepest hole. Chart depth
15'3 feet , nearby.

II. In line between upstream corner of wharf of Atlantic Sugar
Refinery and CPR elevator. Mid-channel. Chart depth
55' feet.

III. In 195'9, 40 metres to~ of buoy 60J~ in channel. Chart
depth between 37 and 5'0 feet.

In 1961, 30 metres to~ of same buoy~ out of the channel.
Chart depth, between the 10-foot and 20-foot contours.



IV. In line between buoy 54J and edge of wharves number 10
and 11. Also in line between mast at Red Head and
northerly edge of Partridge Island. Chart depth, 30 feet,
on contour.

V. In direct line extended from channel to main harbour.
Beyond buoy 1t3J by 1250 metres. This station found by
compass bearings on landmarks. Chart depth 31 feet.

VI. Generally, west of Black Point, out from harbour channel.
FbUlld by compass bearings on landmarks.

On chart, found by producing line from Atlantic Sugar
Refinery chimney through buoy 1t3J, station is 300 metres
past the line which would join buoy 1t1J with Black Point.
Chart depth 1t9 feet.

VII. Near Negro Point. In line between the inside angle at
base of Negro Point breakwater and buoy 5ItJ. Also in
line between Partridge Island Mast and end of No. 11t
wharf. Chart depth 23 feet.

VIII. In line between southerly tip of Partridge Island and
middle of Shag Rocks. In line produced from tip of
Courtenay Bay breakwater through buoy ~. Chart depth
21t feet.

IX. On immediate shore side of buoy 67J, just off dredged
channel.

X. Due south of tip of Courtenay Bay breakwater, by 150
metres. In line produced from St. John Baptist Church
past buoy 66J. In line produced from corner of no. 13
wharf past buoy 60J. Chart depth 18 feet. Should be
75 metres west of nominal position of diffuser outfall
of 011 refinery.

XI. In line between Red Head mast and Martello Tower. In
line produced from outer angle of wharves no. 9 and 10,
past tip of Courtenay Bay breakwater. Chart depth
15 feet.
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