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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, make:
availsbla the raw data for inspection of those specialists

may a e time in the future be particularly inter-
ested in ths prscisa details of these bottom fauna surveys.

e 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 01l 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 steges from late Nardh te mid-Tune 1960 by Which time
it was in full operation.

The 1959 survey was carried out about four months
before any waste was produced by the refinery, and thus
serves as a 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 1y ive
survey of bottom fauna Sn the watsrs near Saint John. The
1959 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

Stations

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.

'here were four stations in the estuary of the
Saint John River, above the Reversing Falls. Thes:
stations were numbered according to miles of ivene
channel, starting far upstream where the river eaters
New Brunswick. Station 280.3 was upstream of Grand Bay,
near Brandy Point. The station called "Kennebecasis
Mouth” is described by its name, although this part of
G R ety e BT e LR
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 Revetsmg Falls.

Reference points which may be used to locate
these stations exactly are given in Table XI.
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Fig. 1. General locations of stations used in

blological surveys of the Saint John
river estuary and Saint John harbour,
in 1959 and 1961
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1959 survey was carried out from October 30
to Decenber k, but most samples were collected from
Hovember 30 to December i,  The 196] 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 ststlnn by cruising against the currsnt 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 Océanographique cmrlocuulund,
Denmark. It is described and evaluated by Holmes (196k
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 obcaxned in muddy or soft bottoms.
The sampler was usually nearly full, the layers of sediment
were apparently little disturhad 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 287.7, 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
seamed to be a reasonable approximation of what might cover
0.1 m. of bottom. Obviously poor samples
contained only a few pieces of material were rliscnrded and
another attempt made.,

amples were also discarded if something was
Jammed betveen the jaws of the sampler so that they did not
close. This happened at various stations from time to time.



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 cm.
(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.

amples were preserved in 70% alcohol and were
changed co fresh 70% alcohol a few days later.

Bottom Materials

During the rinsing and screening process the
percentage campuution 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 partlcle! were
classified as "granules”, "sand", "silt", or "clay"
R e St anltoaL] o GEi thess £ ermes, Ho
measurements of particle size were made. Thes:
constituents were classified by appearance, feel, and ease
of rinsing through the three sizes of screens. T
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 01' the amphipod family
Caprellidae and the isopod Cyathura polita in some
estuarial samples were identified by the junior author.




Taxon

Identifications were made with the aid of a Zeiss
binocular microscope (magnification 10X) or the low-power
objective of an Olympus compound microscope. Taxonomic
publications consulted are given in the 1list 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:

Fami Species
Paraonidae Paraonis gracilis (Tauber)
Cossuridae Cossura sp. (2 anterior ends - specimens
iy o not complete)
Orbiniidae Scoloplos acutus (Verrill)
Paraonidae Aricidea suecica Eliason
Spionidae Polgdora sp. (specimens not complete)

Terebellidae Terebellides stroemi Sars
Amphipods identified by Dr. D. Steele, Memorial
University, Newfoundland were:
Gammaridae Gammarus oceanicus
Ampeliscidae Species 1
" Species 2
Lysianassidae Hippomedon sp.

Photidae Leptocheirus sp.
Corophiidae Unciola sp.

Phoxocephalidae species




A reference collection, made up of suitably labelled
representatives of the various kinds of Snimals found in il
e e i e pbet iy iioren.

T en s potintion Investigation, Fisheries Research Board of

Canada, Biological 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
1lifted 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 bivalves. The balance was adjusted between each
welghing.

Usually the weight was determined for all indi-
viduals of a given species. When very small weights were
involved, two or more kinds of animals were ve!.ghed togathor.
The total weight was credited to the kind
made up the most weight in the mixed group. Animuls vhich
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:

polychaetes 14%
prosobranchs 6.6%
lamellibranchs 5.4%
crustaceans %.06%

These were taken from Jensen, in Petersen (1911) and Hol-nder
(1928a) as given in Thorson {1957), Table 2
S e s R A R e Yo bt g




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-
ﬂantly dried up during storage and could not be analyzed.

is explains six missing samples at four stations in the
1961 survey.

The final screen used for rinsing samples was
7.9 meshes/cm. (20.1 /inch). In tests of efficiency of
such a screen, Reish (1959) found that it retained 95$ or
more of the biomass, 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 vere small nematodes or polycheates of
the Gen eish was working on the coast
Califomis, it 1'; sesm likely that our sampling and
sorting can be considered effective !‘Ox‘ 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.

tom materials and other physical
obtained nt ths time of sampling are given in Tablea XII
and XIII. Table X lists the klnds 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.

REFERENCES

Abbott, R. Tucker, 195%, American seashells.
D. Van Nostrand Co. Inc., Princeton, N.J., 541 pp.

Bmut!.eld, E.L. 1960. Canadian Atllntic seashell!.
National Museum of Canada, 72

Brunel, Plerre. M3 1963. Catalogue d'invertdbres
nthiques du golfe Saint-Laurent reaueillis par
1. station de biologie marine de 1951 & 1963.
Québec, Ministdre de 1'Industrie et du Commerce,
Station de biologie marine, Grande-Rividre.




o5

Chevreux, E. and Louls Fage. 1925. Faune de France. 9.
phipodes. Paris, Librairie de la Facultd des
Sciences, %88 pp.

Hartman, Olga. 1956. Contributions to a biological survey
of 'Santa Monica Bay, California. Allan Hancock
Foundation for Scientific Research. A Final Report
submitted to Hyperion Engineers, Inc., by The Geology

Dept., University of Southern California, 161 pp.

Hartman, 0. 1959. Capitellidae and Nereidae (Marine
Annelids) from the Gulf Side of Florida, with a Review
of Fresh Water Nereidae. Bull. Mar. Sci. Gulf Caribb,
9(2): 153-168.

Holme, N.A. 196%. Methods of sampling the benthos.
1n Advances in marine biology. Edited by F.S. Russell,
Academic Press Inc., Vol. 2, pp. 171-260.

Jensen, P. Boysen. 1919. Valuation of the Limfjord.
. Studies on the fish-food in the Limfjord 1909-1917,
its quantity, variation and animal production.
Rept. Danish Biol. Sta.,26: 1=i,

Klawe, W.L. and L.M. Dickie. 1957. Biology of the bloodworm,
[ Ehlers, and its relation to the
bloodworm fishery of the Maritime Provinces. Bull.

Fish. Res. Bd Canada, 115, 37 pp.

Lie, U., and MM, Pamatmat. 1965. Diggipg characteristics
and sampling efficiency of the 0.1 m® van Veen grab.
Limnol. and Oceanogre, 10(3): 379-384.

Mills, E.L. 1963. A new species of Ampelisca (Crustacea:
Amphipoda) from eastern North America, with notes on
otheraspeclss of the genus. Canadian J. Zool., l1:
971-989.

Miner, R.W, 1950. Field book of seashore life.
&.P. Putnam's Sons, New York, 888 pp.

Molander, A.R, 1928a. Investigations into the vertical
disérib\wim of the fauna of the bottom deposits in
the Gullivar Fjord: Svenska Hydrogr. Biol. Komm. Skr.
N.S. Hydrogr. No. 6, pp. 1-5.

Peer, D.L. 1963. A preliminary study of the composition
of benthic communities in the Gulf of St. Lawrence.
Fish, Res, Bd Canada, M3 Rept. (Oceanogr, and Limnol,)
No. 145, 24 pp.




- 10 =

Petorsea, C.0. Jon, and P. Boysen Jeusen. 1911 Valuation
he sea. i Animal life of the sea-bottom, it
Shodien quantity. Rept. Danish Biol. Sta. 20: 81 pp.

Petersen, C.G. Joh, 1913. Valuation of the sea. II. The
animal communities of the sea-bottom and their
importance for marine zoogeography. Rept. Danish
Biol. Sta. 21: 1-68.

Pettibone, Marian K. MS 1952 Check list of Polychaota
of New England region: pp. 1-lt, 1-32, figs. 1=19%.
Qimoographed)

Pettibone, Marian H, 1963, Marine Polychaete Worms of the
New Bngland Region. Part 1. Aphroditidae through
Trochochaetidae. United States National Museun.

Bull. No. 227, 356 pp.

Pratt, H.S, 1951. A manual of the common invertebrate
animals (exclusive.of insects). The Blakiston Company,
Philadelphia, Toronto. 85+ pp

Reish, D.J. 1959. A discussion of the importance of screen
size in washing quantitative marine bottom samples.
Ecology, ‘00(2): 307-309.

Sars, G.0. 895 An aecount of the crustacea of Norway.
(2 S ergens Museum, Bergen, Norway
711 pps plus L0 plates

Sars, G.0. 1899. An account of the crustacea of Norway.
Vol. 2, Isopoda. Bergens Museum, Bergen, Norway.
270 pp. plus 100 plates.

Smith, R.I. (Editor) 196%. Keys to marine invertebrates
of the Woods Hole Region. Contribution No. 11,
Systematics-Ecology Program, Marine Biological
Laboratory, Woods Hole, Massachusetts, 208 pp.

Spragye, 7.3, 196%. Chemlcal survey of the Saiat Joha
tributnrie!, impoundments and estuary in 1959
31560, Fish, Ros. Ba Canada; MS Rept. (bceanogr.

Snd Lianer.) o: 181; 59 pp-

Thorson, G. Eroduction and larval development
of Danish marine bottom invertebrates witn special
reference to the planktonic larvae in The Sound
(#resund). Medd. Danm. Fish. Havundarsng, Serie
Plankton. M(1): 1-523.



-1 =

Thorson, G. 1957. Bottom communities (Sublittoral or
shallow shelf). In Hedgpeth, J.W. (Editor).
Treatise on marine ecology and paleoecology, Vol. 1,
Ecology. Memoir 67, Geological Society of America,
Chapter 17, pp. 461-53k4.

Van Name, W.G. 1912. Simple ascidians of the coasts of
New'England and Neighboring British Provinces.
Proc, Boston Soc. Nat. Hist. 34(13): 439-619

Wallace, N.A. 1919. The Isopoda of the Bay of Fundy.
Unlv. Toronto Studies, Biol. Ser. No. 18, 42 pp.







o & L g e i we s e M o w4 % o Gn te de e g B w
; Fer ot
\ e s B a]a] s
R o s e | . el e
v vz TV e | £ +
. A
Pl P
TS -
o AR E s ol s [ [=] % «
H c
A afd ¢
e . s s e
i 3 0K
ol | 2 : P A
. o5 e [ efs [o]e AR .
3 [ |$ |2 4
¢ b NP . . .
3 .
\ Pl P S
] W
§ ¢ ‘11
1 e S $lale
¢
. e i
; e i A e £
, s g, 3l .
5 R
w e [o . e s
t]s
. P A RRAEE L
3 o[ e & ¢ Tl e 1
' " «|s
) il A : ol ‘
i ‘ [ Y 3 v “ |z
== P S y s s = w :
sy et o iy
R gt S




Table III, Humbers ar animals collected in the 1959

o Saint John River estuary.
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Table IV. Numbers of animsls collscted in the 1961
IS ioe the Beint Jobn Riveripstuay

Arranged as in Table

* Kenn,mouth samples A and B dried up

280.3 Kenr® 284.8 287.7
a3 clalslclalsfec
2% 1 1
1
2
n
4 4 : 2
16 |29
19 |25 [ 8 7
6 2 1% gkl S i
1
15 o737 3
7
2
h 2
1
1
1
4 2
&% [T (3
3 Rt 2 1
713 | alaes 98
Pt
4
pe
br
Pt
Pt 4 1
R
kL 3
1
% 3 gal g
B[ 6 [X | o% H
T [12 | 1
26|19 |13 1|25 (8 [ 13
Lo 3
220 169 257 1% 200 50 163 58 13 18

5

R

1521




o
:r
N wf e t vo e
i+t 2| y 20 'z
4 e r
»} = ez fxo o [ 97 oo
H
i wo vt o [ on [ [one [ P e P PP - |&
. B
$ e 2
3 w
N i
% 8
e I
o e et Szt
-
g e o5 &
o
2
%3 ooz
-
i (e oc
s
o
o e
b T B
w
€ f6rs o |8°0 Ll 'z |95
" o -
& & e =
e [.c
S S0 o A A B I 0 S I
= B = En W u B = w = f




& - 3
o © iz T o 9
1o
i
o o
sy [T =
s s {20 [0 zoler |wo| s |wo wo| Jou [sruafes ez

e
o
- : oo oo
vo
53 |62
o
velro
o
=
o
. o
o
Aele o
e
oz e o o = =
2 o [ b
e €1 | w0 A
z
ot e [ fo
s

s e|s v ol v (olele el o[ ] (ol [l o sl I ] ]~

B X 6 T w u ¥ a m i

*mO3ewE or SEEYS 0 Lekine 1961 oW UF PeISeTISS STVERCR 30 HTON LA #TONS




Table VII. Weights of animals collected in the 1959 survey
of the Satnt Jota River estuary. Weights are
10 mg. of dry weight.
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Table VIII. Waighcs of animals collected in the 1961
of the Saint John River estuary.
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Table X.

Numbers of empty shells collscted in samples during the 1961 surveys of Saint Joha

estuary.

harbour and est Kinds of shellfish are listed down the left hand side
folloving the code of Table IX.
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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 1953.
Locations in the harbour refer to chart 4319, Edition of 1945.

Stations above the reversing falls are designated by numbers

ich 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 San
Point lighthouse and westérly tip of Kennebecasis Island.
Chart depth 70 feet.

Ksnnebecasu Mouth. In line between upstream tip of upper
rothers 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 152 feet.

I, In line between S W corner of Long Wharf and can buouy 617,
about 200 metres off buoy, in deepest hole. Chart depth
153 feet, nearby.

II, In line between upstream corner of wharf of Atlantic Sugar
?;finery and CPR elevator. Mid-channel. Chart depth
feet.

III. In 1959, 40 metres to west of buoy 607, in channel. Chart
d epth between 37 and 50 feet.

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




IV. 1In 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 437 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.
Found by compass bearings on landmarks.

On_chart, found by producing line from Atlantic Sugar
Refinery chimney through buoy 437, station is 300 metres
past the line which would join buoy %1J with Black Point.
Chart depth 49 feet.

VII. Near Negro Point. In line between the inside angle at
base of Negro Point breakwater and buoy 54J. Also in
line between Partridge Island Mast and end of No. 1k
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
Gourtenay Bay breakvater through buoy 54J. Chart depth
24 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 oil refinery.

XI. In line between Red Head mast and Martello Tower. In
line produced from outer angle of wharves no. 9 and 10,
p;st tip of Courtenay Bay breakwater. Chart depth
1 o
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