The Huntsman Marine Laboratory

Canadian Technical Report of
Fisheries and Aquatic Science 1203

September 1983

THE POTEWTIAL FOR EXPOSURE OF LOBSTERS TO CREOSOTE DURING
COMMERCIAL STORAGE IN THE MARITIME PROVINCES OF CANADA

by

D. W. Mcleese

Fisheries and Environmental Sciences
Department of Fisheries and Oceans
Biological Station
St. Andrews, New Brunswick EOG 2X0

This is the one hundred and fifty-eighth Technical Report from
the Biological Station, St. Andrews, N.B.



ii

© Hinister of Supply and Services Canada 1983
Cat. Mo. Fs 97-6/1203 ISSN 0706-6457

Correct citation for this publication:

Mcleese, D. W.

1883.

The potential for exposure of lobsters to crecsote during commercial storage in

Maritime Previnces of Canada. Can. Tech. Rep. Fish. Aquat. Sci. 1203: iv + 28 p.



TABLE OF CONTENTS

Page
Abstract . . . . . . .0 ... ... iy
Introduction . . . . . . . . . . . . . . 1
Material and methods . . . . . . 1
Background information . . . . . . . . . 1
Legal sizes .« . . . L. L ... . ... 1
Lobster landings . . . « .+ .+ « « . . 1
Lobster storage e e e e e e e e e 1
Lobster storage units . . . . . . . . . . . 1
Crates . . . . . . < . . . < . . . . 1
Cars. . . . . . .o e e e e e e e . 2
Tanks . . .« . .+ L0 0 e e e e e .2
Tidal pounds c e e e e e e e e e e e .2
Estimated total capacities of storage units . . . . 3
Transfer of lobsters from one storage unit to another 3
Significance of exposure of lobsters to creosote . . . 3
Storage near cresoted wharves . . . . . . . . 3
Crates . . . . . .+ . . . . . . . 3
Tank storage . . . . . . . . . . . 4
Crates within floatingcars . . . . . . . &
Tidal pounds . . . . . . . . . . . . 4
Conclusions . . . . . .+« .+ . . . . . . . 4
Summary and recommendations . . . . . . . . . . 5
References . . . . . . . . . . . . . . . 5
Tables . . . . . . . .+ . . . . < . . . . 6
16

Appendix tables . . . . . . . . . . . . . .



ABSTRACT

McLeese, D. W. 1983. The potential for exposure of lobsters to creosote during commercial storage in the
Maritime Provinces of Canada. Can. Tech. Rep. Fish. Aquat. Sci. 1203: v + 28 p.

Information on the potential for lobsters (Homarus americanus) to be exposed to creosofe during
commercial storage was obtained by circulating questionnaires. Chemical analyses of hepatopancreas (HP) and
tail muscle {TM) tissues from freshly caught lobsters from 19 areas around the Maritime Provinces and samples
of lobsters stored in crates, cars and tidal pounds for various periods provided information about the
accumulation of polycyclic aromatic hydrocarbons {PAH} in lobsters.

Based on a total of about 42.2 million pounds {M 1b) of lobsters landed annually in Canada, i1 is
estimated that 30 M 1b (71%) would not be ngafmﬂ to creosote during commercial storage, 8. 5 16 (20.1%)
be exposed a week or less, and 2.3 M 1b (5.4%) may be exposed for 1-2 wk in crates, cars or tanks. About

DY

M 1b (3.5%} may be exposed to creosote for periods of 2-3 mo in tidal pounds.

may
1.5
When exposed to creosote, accumulation of PAH occurs in lobsiers held im all types of sberagr uﬂz%@
Howaver, the main gvssibz1siy for appreciable accumulation of PAH is among lobsters stored for 2-3 mo in tidal
pounds constructed with crecsoted materials. The accumulation is greater during summer than duri ﬁg winter
storage in the pounds. Generally, fewer Tobsters are stored in tidal pounds in summer than in winter.

Key words: Lobster, storage, creosote, polycyclic aromatic hydrocarbons, accumulation
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un questégnVaire nous a fourni des renseignements suy la possibilité que des he&aréa {Homarus americanusj
sojent exposes i créosote au cours de ”entreposaqe commercial. Les données sur 1'accumulation, chez ces
anzmaux d’ hydrocarbures aromatiques ﬂrsycycl1qu9” aPAH) ont été obtenues par anaiyses des tissus de
1 'népatopancréas [HP} et due muscle de ;3 queue (TH) prélevés sur des homards fraichement capturés provenant
de 19 arrondissements des Provinces maritimes, et d¢’échantillions de homards entreposés dans des caisses, des
wagons et des étangs & marée pendant diverses périodes.

Sur la base de débarquements annuels d'en iron 42,2 ma?iaanc de livres (M 1b) de homards au Canada, on
estime 3 30 M 1b {71%) Ta quantité qui ne serait pas exposee 3 la créosote pendant 1'entreposage commercial,
8,5 M 1b (20,1%2) celle qui pourrait &tre exposée une semaine ou moins, et 2,3 M 1b (5,4%) exposée 1-2 sem dans
des caisses, des wagons ou des bassins. Environ 1,5 # Ib {3,5%} peuvent &tre exposées & la créosote pendant
des péricdes de 2-3 mois dans les étangs 3 marée.

11 s'accumule des PAH dans des homards exposés a la créosote, quel que soit Te type d'unité
d'entreposage. Cependant, une accumuiation appréciable de PAH est plus yf@b&@’“ chez des homards entreposés
pendant 2-3 mois dans des etangs 3 marée construxts avec des matériaux créosotés. Dans les étﬂngsy
1'accumulation est plus prononcée en été qu'en hiver. En général, le nombre de homards entreposés dans les
dtangs & marée est plus Taible en &té qu'en hiver.



INTRODUCTION

Lobsters ((Homarus americanus} held for several
months in a large Tida! pound were found to have
nigh levels of certain PAH in HP and TM {Dunn and
Fee 19759). The source of PAH was believed to be
from creoscte used as a preservative im wodden-parts
of the pound, such as pilings and dam: facings. Some
PAH, for example benzol{alpyrene, are carcinogenic
{National Academy of Science 1972) and may be harm-
ful to humans if present at high levels in food.

The main route for uptake of PAH by lobsters is
thought to be from water to gills and from the gills
to blood. Blood would transport the:PAH to hepato-
pancreas, muscle and other tissues within the
lobster. Because of accumulation and bioconcen-
tration, PAH can be at higher concentrations within
jobster tissues than in sea water. Also, PAH in
sediment can accumutate in lobsters, provided it is
released into the overlying water.

The Department of Fisheries and Oceans has
conducted several studies concerned with the
occurrence of PAH in lobsters. The studies incliuded
sampiing of freshly caught Tobsters from several
areas around the Maritime Provinces, sampling of
lobsters after storage in lobster crates, cars,
tanks and tidal pounds for various periods, and a
laboratory study of uptake and-excretion of PAH by
lobsters.

The purpose of this report is fo-present
information on the potential. for lobsters to be
exposed to creosote during short- to long=term
commercial storage in lobster crates, cars, tanks
and tidal pounds. The basic information about the
storage units was obtained from-questionnaires
circulated to the industry. Appropriate information
obtained from the sampling studies on-levels of PAH
within lobsters is summarized, and the potential: for
significant contamination of lobsters in commercial
storage is assessed. :

MATERIAL AND METHODS

Questionnaires were distributed to District
Protection Offices, Department of Fisheries and
Oceans, in the Maritime Provinces in January 1982
The questionnaires were for lobster crates (Q&),
cars {0QB), tanks 10C) and tidal pounds [QD)¢ At
each office, the forms were copied in suitable
numbers for the numbers and types of storage units
in the area. The guestionnaires and the covering
memorandum are shown in Appendix Table 1; 274
replies were received between February 25 and
October 4, 1982,

Methods for measuring PAH compounds in lobsters
HP and TM are described in Uthe et al. (personal
communication}i

BACKGROUND INFORMATION

LEGAL SIZES

Minimum Tegal sizes for lobsters in Canada
rangé from 63.5-81.0 mm {2 1/2-3 3/16 in.} (1:dn. =
25.4 mm) carapace length. Those measuring less than
81 mm are known as “canner-sized” and are processed

oot

into fresh, frozen or canned meat soon after they
are landed.. Those measuring 8% mm and more iare
"market-sized” and are stored live fior a few days to
several months until they are marketed.

LOBSTER LAND

To provide background information on .general
availability of lobsters, (enadian lobster landings
for 1982 are summarized by. Provincewand by time: of
year-when landed {Table-l}. The summary was pre-
pared from detailed information on lobster Tandings
by counties and on size distributions of lobsters iy
total catches from various areas {supplied by the
Invertebrate and Harine Plants Division). The size
distribution information, not detailed herey was
used to estimate proportions of canper- and
market-sized lobsters landed in various areas.
Depending on the area, market-sized lobsters make up
21-100% of the total landings of legal-sized
lobsters.

H

Lobster landings for:Canada for. 1981 totaled
about 472.2 M 1b (19.2 M kg) of which about 20°M 1b
(9.1 M kg) were canner-sized and the.remainder,
about 22.3 ¥ 16 {10.1.M kg) were merket-sized {Table
1}. OF the market-sized lobsters, 16.7 ® 10 {7.6 M
kg} were landed in April=duly, 1.4 ¥ 1b {0.64 M kg)
in Bugust-October and about 4.3 M 1b (1.9 M kg} were
Tanded in November-December.

LOBSTER STORAGE

Patterns of storage of live lobsters were
discussed in relation to patterns of lobster
landings in Canada and in.the United States by
Wckeese and Wilder {1964). In brief, some lobsters
caught in late fall (Nov.-Dec.} are stored for later
sate: in winter or early spring when both U:S..and
Canadian. lobster landings are at a minimunm.

Usually, smaller cuantities are stored from mid- io
fate spring for later sale in the summer when
Canadian landings are low. Lobster c¢rates, cars.and
tanks are used for short- to moderate-term storage
and tidal pounds are used for long-ferm storage.

LOBSTER STORAGE UMITS

The distribution of storage units by Province
or ares, as obiained from the guestionnairesy is
summarized in Table 2.

CRATES

Crates are standard size (3 x 2 x 1. ft} {L.ft.=
0.3048 m), made of untreated wood (usually spruce)
and hold 90-100 1b {(41-45 kg) of lobsters. Crates
are the initial container used on fishing boats to
hold: the freshiy caught lobsters. At fishingsports
fishermen. and lobsier buyers use: floating crates for
short-term storage: The crates may be:tied: together
in “strings” and for large operations. several
hundred: crates may be moored:together.. Sometimes
cratesvare placed within large-shallow:fleatingicars
for-protection or security and for easier: access.

in crates are exposed to.surface
he: crates are moored:near or-against
rves, there.is the possibility that.the
accumulate PAH from the water:

Lobste
waters. . If
crepsoted wh
lobsters will
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H

s
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Sixty-nine crate storage units were reported in
returned. guestionnaires (A} (Appendix Table 2}.. The



information, by size of unit, siorage time and
moorage - location in-terms.of possible exposure o
PAH, is summarized in Table 3 and is reviewed
briefly below.

Size: 64 units reported; 25 small units with 8-
50 crates: 29 moderate-sized units with 50-500
L

and i0 large units with 500-2000 crates.

Storage period: 63 reported; 24 units with
storage periods of 0.5-1 d; 20 units with storage
pericds of 2-3 d; and 19 units with: storage periods
of 1 wk or more.

Moorage sites: 60 reported; 20 units moored-in
“clean" areas apd 40 units moored in areas with
creosoted wharves.

CARS

Floating cars, used to store relatively large
quantities of Tobsters, usually range in size from
15-30 ft long, 10~14 £t wide and 3-8 ft deep. Some
cars are divided .into escape proof compartments and
1obsters are free to move about.  Such-cars usually
are shaliow {3-4 Tt deep) and lobsiers are exposed
to surface water. Another fype is the frayed car.
These cars are relatively deep and each. compartment
{about 6 ft x 6 ft) is fitted with up to 12 shallow
trays which nhold the lobsters.. A third type of car
is large {about 30 x 25 x 3 ft) and is used to hold
crated lobsters. About 130 crates in one layer or
260 in two layers are neld within each of these
cars. All cars and fittings such as trays are
constructed of wood and are not creosoled. However,
lobsters in. cars may be exposed to creosote in the
water if the cars are moored near crepsoted wharves.

Seventy-four car-storage units, mostly single
cars, were reported in returned guestionmaires. (B}
{Appendix Table 3}. The informatien in lterms 0
size, storage time and moorage location is
summarized in Table 4 and is reviewed briefly
below.
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Size: 72 units reported; 37 units with 1 car,
18 units with 2 cars; 12 units with 3-5 cars; and 5
large units with 6-10 cars:

Storage period: 61 units reported; 38 units
with storage pericds of less than 1 wk; 15 units
with storage periods of 2-5 wk; and B units with
storage periods of 6-8 wk.

Moorage sites: 55 units reported; 7 units
moored in “clean” areas; 48 units moored near
creosoted wharves.

TANKS

Tank storage units-for lobsters range in size
from small single tanks in-retail ocutlets {stores;
restaurants, roadside stands), using artifical sea
water or water trucked from-the sea, to.uhits with
100 or more-tanks tocated. at or near:fishing poris.
Usually, ‘the latter are suppliediwith-water pumped
from the sea. . Hormally, lobsters are free o wander
in the tanks. Occasionally, crated lobsters are
placed in the tanks. However, water flow fhrough
the crates may be restricted, resulting in rapid
depletion of dissolved oxygen and weakening or death
of the lobsters,

Tanks are constructed of a variety of
materials: wood, wood with fibreglass coating, woed

and epoxy paint, fiberglass.or concrete. Creosoted
materials are not used in any of the tank units.
Whether lobster will be exposed o crecsote and
therefore accumulate PAH depends mainly on whether
the water is taken from areas with Creosote sources.

A total of 110 %
in the: .returned guest
43.. Information in terms. of size, storage time,
water supply and materials used in the .units is
reported in Table 5 and is reviewed briefly below.

ank. storage units.was reported
jonnaires {C) (Appendix Table
v

Size: 106 units were reported, with number of
tanks in each unit ranging from 1 fo more than 10U.

Storage time: 92 units reported, with times
ranging.from less than 1 wk to about 12 wk.

Water supply: 64 units reported; 30 units with
artifical sea water or with watser frucked from clean
areas; and 34 units with water with possible
creosole exposure.

taterials: 105 units reported, none with
crecsoted materials.

TIDAL POUNDS

Tidal pounds are large enclosures buiit in the
intertidal zone. Dams retain water during the
Tow-tide period. Water exchange and renewal are
1imited to the high-tide period of each tidal cycile
when the water level is above the top of the dams,
about 6 h of every 12.5 h. Llobsters are retained in
the same body of water during the remaining 6-6.5 h
of the-tidal cycle while the outside water level is
below the top of the dam. Most tidal pounds are.in
the Bay of Fundy (Grand Manan, Deer Island, N.B.)
and in southwestern Nowva Scotia.

Usually lobsters are liberated within the
pounds but occasionally crated lobsters may be
floated in the pounds for shoert periods when
shipments are received or when lobsters are being
collected for shipment. Creosoted material has been
used in pilings, sheathing and facing of some
pounds, not in cthers.

A11 tidal pounds, totaling 21, were reported in
returned questionnaires (D) (Appendix Table 5). The
information s summarized in ferms of size, storage
time and possible crepsote sources in water or .in
the pound construction {Table &) and 1s reviewed
briefily below.

Sizer stated capacities of the tidal pounds
range from about 50,000-350,000 1b of lobsters
{22,700~160,000 kg}, with 3. of the 21 pounds haying
gagaeii%es of 250,000-350,000 .15 {114,000-160,000
kg;.

Storage times: not specified for 1l of the
pounds; for the remainder, stated storage time was
for about 3 mo, usually in winter. Some. .of the
pounds may be stocked in Jate spring and the stock
retained for 2-3 mo.

Location and materials: three of the Z1 pounds
are located in areas near creoscted wharves and 4
are reported to have a minor amount of creosoted
wood. Based on a survey in 1979, 13 pounds had no
creosoted material, 6 had minor amounts and 2 had
been made many years ago with creosoted materials.

Depending. on-several factors, tidal pounds may



not be stocked each winter or summer season or, if
stocked, may not contain the maximum amounis of
lobsters. For example, at Teast 5 of 17 pounds in
Charlotte Co., N.B., remained empty during the
1981 /82 winter period.

ESTIMATED TOTAL CAPACITIES OF STORAGE UNITS

Storage periods for many of the crate, car and
tank units are relatively short. These units can be
stocked repeatedly so that annual capacity may be
several times greater than the stated'single
capacity. Generally tidal pounds are stocked in late
fall and some may be restocked in late spring.
Therefore, the annual capacity forztidal pounds is
somewhat less than twice the single capacity.

Estimates of the total capacities for each of
the four types of storage units were obtained by
summing the information on single and annual
capacities provided by the questicnnaires. The
total single capacity is about 1.3 M 1b (0.6 M kg)
for crates, 2.5M 1b (1.1 M kg} for cars, 2 M1b
{0.9 M kg) for tanks and about 3 M 1b {1.4 M kg) for
tidal pounds {Table 7).

The total annual capacity is about 7.8 °M:ib
(3.5 M kg) for crates, 4.9°M 1b (2.2'M kg) for cars,
22 ¥ 1b (10.0 M kg) for tanks and 5.4'M 1b
{2.3 M kg) for tidal pounds {(Table 7}.

The reported annual capacity for many of the
tank units must have been overstated. The estimated
annual capacity for tanks, 22 M 1b (10.0'M kg),
almost equals the quantity of market-sized lobsters
tanded annually. The ratio for -annual ‘to single
capacity 1is about 11 which is out of line with ‘the
ratios for crates (6} cars {2)-and tidal pounds
{1.6). If the ratio for tanks was about 5 or lower
instead of 11, the adjusted figure for annual
capacity would be about 10 M 1b (4.54 M kg) or less.

The quantities of lobsters that may be exposed
to creosote in each type of unit were estimated from
information supplied by the gquestionnaires and
summarized in Table 7. The data have been adjusted
to include the portion of lobsters in the ‘“unknown"
moorage sites or water supply that may be''exposed to
creosote {Table 8].

in summary, and based on annual landings of
22.4 M 1b (10.2 ¥ kg} of market-sized lobsters, the
estimated pounds of Tobsters stored near creosoted
sources on an annual basis are about 3.3'M'1b
{1.5 M kg) for crates, 3.2 M 1b {1.45M kg) for
cars, 4.3 1b {1.95 M kg) or less for tanks
{adiusted value) and 1.5 M 1b (0.68 ¥ kg) for tidal
pounds, for a grand total of 12.3-M-1b (5.6°M kg}.

Quantities stored near crecsote for less than
and for more than 1 wk are listed in Table 8.
Quantities stored for more than 1wk are“dbout
1.0M 1b (.45°M kg) crates, 0.4 M 1b (0.18°M kg)
cars, 0.9 ¥ 1b {0.41 M-kg) tanks [adjusted value)
and 1.5 ¥ b {0.68 # kg) for tidal peunds, for a
grand total of 3.8 ¥ 1b {1.72'M kg) (Table 8). It
follows that the total held near creosote for less
than 1 wk is about 8.5 M 1b {3.86 M kg).

TRANSFER OF LOBSTCRS FROM ONE "STORAGE UNIT
TO AHOTHER

type of unit ts anoti or frcﬁ o
another was not obl i, The g
be for lobsters in short-term
crates, to cars, tanks or tidal pounds f moderate-
to Yong-term storage. The adjusted total annual
capacity ‘for the units {28.1'M Ib (1207 % ;13, T

8} exceeds the previously stated al Yar
market-sized lobsters (22,4 % W
1). For-example, there were pragieﬂc i
with estimating the total capacity of tamk ;Lorzcc
units. In addition, the total annual capacity was
estimated by summarizing the capacities of the four
types of units and some duplicati probably
occurred because of transfer of lobsters from one
type of unit to another.

Initialiy some lobsters could be held near
crecsoted wharves. For example, about 52% of those
held in crates may be exposed to creosote before
transfer. After ifransfer to cars, ‘tanks or t{idal
pounds it would be expected that about 81%, 5Z% or
38%, respectively, would be exposed again to
creosote {Table 8}).

SIGNIFICANCE OF EXPOSURE OF LOBSTERS 7O CREGSOTE

Levels of 12 polycyclic -aromatic hydrocarbons
{PAH) in HP and TM have been determined for lobsters
from 19 areas around the Maritime Provinces (data
courtesy of J. Uthe and G. Sirdta). The information
is summarized in Table 9 as minimum level Gbserved
and -as the three highest wvalues observed. The 'three
highest values are reported because some the
maximum values appeared to be outliers. Examples of
possible outliers are compounds Hos. 4, 6, 11 and 12
for HP and 1-4, 8 and 9 for TH, where the
differences between the highest and the second
highest values are 1.6 x or wore.
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Seven of the cemgﬁaﬁds were ‘véported tobe
carcinogenic, Nos. 5,6, 7,8, 9, 10 and 12, (Lo
and Sandi 1978).

STORAGE NEAR CREUSOTED WHARVES
Crates

Lobsters from five areas were sampisd 3fter
being held in crates near creosoted wharves for
about 1 wk. 1In addition, freshly caught lobsters
from four of the areas serve as direct controls
{Table 10}. During the 1 wk storage, Tevels of most
PAH in HP and in TH increased. The exception was T
of lobsters held in Charlotte Co., N.B.

Compared with ‘the range of normal values for
lobsters from 19 areas {(TabTe 9), ‘lobsters neld at
Port Mouton, N.S., “had three PAH in HP, -and Tobsters
from Chester, H.S., had four PAH in HP that excesded
control values. Lobsters from Glace Bay, K.S., had
two PAH in TM and those from Auld’s Cove, N.S., "had
one PAH in THM that exceeded control values 31““ Gt
120 exceeded controls). Al seven carcinogenic PAH
(Nos. 5-10 and 12}, were within the control range
except for compound No. 5 in HP of lgbsters frum
Chester, N.S. {1 of 70 exceeded ‘controls]).

From this it is concluded that lobsters in



crates near creosoted wharves will accumulate PAH.
The degree of accumulation appears fo be related to
storage time and the holding area, in particular to
the extent or freshness of creosoted materials in
the wharves.

Tank storage

Lobsters stored for about 1 wk in tanks at
Dipper Harbour, N.B., show low values for each of
the 12 PAH compounds in HP and in TM {Table. 1l}.
There were no crecsoted structures nearby and pre-
sumably 1ittle or no creosote in. the water supply.
. These data probably represent control values for
Dipper Harbour apd Maces Bay, N.B., lobsters (Table
11}. ,

i

Crates within f?éating cars

Results for analyses of samples from Tobsters
that had been stored in crates within floating cars
at Dipper Harbour and Maces Bay, N.B., and Port
Mouton, MN.S., for 1Z h to 2 wk are listed in Table
11. In addition, data for freshly caught lobsters
{controls) at Port Mouton, N.S., are-listed.

Storage in crates within cars near creosoted
wharves at each of the three areas resulted in.
increases in the levels of six to eight PAH
compounds in HP and in three to five PAH compounds
in TM.

Compared with the range of normal values (Table
9}, PAH levels in HP or TM of lobsters stored for
jess than 1 wk were within the range of control
values {0 of 48 exceeded controls). For those
stored for 1 wk or more, two PAH in HP (compounds
Mos. 2 and 3] exceeded control values (6 of 72
exceeded controls}. A1l seven carcinogenic PAH in
HP and TH were within the range of conirol values (O
of 70 exceeded controis).

It is concluded that lobsters stored .for
periods up o 2 wk accumulated PAH, the degree of
accumulation being related to the local conditions,
as discussaed previously for crate storage, and on
storage time. Hone of the carcinogenic PAH in HP or
T exceeded control values, regardiess of location
or storage fime at least up to 2 wk.

Results for :lobsters stored for 2-3 mo in
winter in five tidal pounds are listed in Table 12.
The reporied amounts of creosoted materials range
from Tittie {on floor of sluiceway only) for.pounds
Nos. 2 and 3, to slightly more {floor of sluiceway,
twine, 10 ft {3 m) of fencing) for pound No. 1 and
to fairly extensive {originally made with creosoted
materials) for pounds Nos. 3 and 4.

Compared with the range of control values
{Table 9}, lobsters had from three fo six PAH in HP
and from zero to two PAH in TM with levels above . the
contro] values (25 of 120 exceeded controls).

Considering the carcincgenic PAH in HP, only
compound No. 5 for lobsters from four of the five
pounds and compound No. 8 for lobsters from one
pound exceeded the range of control values {5 of 35
exceeded controls). In TM, compound No. 5 for
lobsters in one pound exceeded control values {1 of

35 exceeded controls).

Data for lobsters held in a tidal pound for 3

mo in summer and different lobsters for 3 mo in
winter are reported.by Uthe et al. {personal
communication}., The pound dates back to the 1950's,
and had been ructed originally with creasoted
material. 3 3 ; levels cf - in HP

CONCLUSTONS

Based on a total of 22.4 W ib {10.2 kg}
{100%) of market-sized lobsters landed annually, it
is estimeted that 10.1 M 1b (4.6 ¥ kgj {45%) would
not be exposed te creoscte during commercial
storage. About 12.3 ¥ 1b (5.6 M kg) (55%) could. be
expst@ﬁ as follows: Jess in crates, cars
and tanks 8.5 ¥ 1b (3.9 ¥ kg ; more- than 1 wk
in crates, s and tanks, 2.3 % 1b {1.0# kg {10%)
2-3 mo in tidal pounds, 1.5 ¥ ib (0.7 M kg} {(7%].

In terms of significance of the accumulation of
PAH by lobsters, it was concluded that some
accumulation would osccur in lobsters held for less
than 1 wk near creosote wharves in crates, cars and
presumably tanks {8.5 M 1b) (3.9 M kg} and in such
units for perieds of 1-2 wk (2.3 %M Tb} (1.0 M kg).
However, few of the 12 PAH (16 of 240 measurements,
6.7%) and practically none of the seven carcinogenic
PAH {2 of 140 measurements, 1.4%) would be expected
to accumuiate to levels exceeding control values.

The main possibility for appreciable contamina-
tion of lobsters with PAH remains with lobsters
stored for 2-3 mo in tidal pounds containing
relatively large amounts of creosoted materials
{about 1.5 M 1b (0.7 M kg) of lobsters). Under
winter conditions, a few of the 12 PAH compounds (25
of 118 measurements, 21.2@} but not many of the
seven carcinogenic PAH (6 gf 68 measurements, 8.8%)
exceeded contrel values.

Based on previous work with lobster from one
creosoted pound {Uthe et al. personal
communication), it would be expected that lobsters
held for 2 or 3 mo would accumulate higher Jevels of
PAH in summer than in winter. In this tidal pound
under winter conditions for 2-3 mo, several of. the
PAH lavg. 8 of 44 measurements, 33%) and several.of
the carcinogenic PAH (13 of 24 measurements, 54%)
exceeded control values.

The minimum Yevels of the 12 PAH in freshly
caught lobsters from 19 areas ranged from ND to 19
nq/g wet weight in HP and from ND to 1.2 ng/g in TM

{Table 9). However, the maximum levels raqged from
18-1720 ng/g in HP and from 2.6-140 ng/g in TM. In
other words, there is a wide variation in PAH levels
in freshly caught lobsters from different arsas.
Therefore, a wide variation in PAH levels among
lobsters placed in tidal pounds would be expected
whether the lobsters were freshly caught or had been
stored tempourarily in other storage units
Conseqaent%ys if elevated levels of PAH are found. in
lobsters sampled after storage in tidal . pounds, it
is 3@DL33% ie to 3ﬁd§e accurately whether the
accumuiation is related to the condition of the
iabsters as received or to conditigns. in the tidal
pound. Repeated sampling, after further storage is
required to assess whether conditions in a pound
actually contribute to the accumulation of PAH in
the labsters.



Subject to the above reservation, it is
concluded that the potential for significant
contamination of lobsters with PAH is limited to
long-term storage in one or two of the tidal pounds,
particularly during summer,

SUMMARY AND RECOMMENDATIONS

Gf 10.2 ¥ kg of market-sized lobsters landed
yearly in Canada, about 45% {4.6 M kg}.are stored in
crates (1.3 ¥ kg}, cars {0.3 M kg), tanks (1.8 M kg)
and tidal pounds (1.1 ¥ kg) where there is no
exposure to ¢reoscte.

About 48% (4.9 M kg) of the lobsters are stored
for pericds of a few hours to about Z wk in crates
{1.5 # kg), cars {1.4 ¥ kg)}, and tanks (1.9 M kg)
where there is the possibility of exposure to
creosote. The crates and cars are moored in areas
with creosoted wharves or the tanks are where the
water iniets are near such structures. In such
units, contamination of the lobsters with PAH. does
not seem to be severe, partly because of the
relatively short storage times. In our sampling of
lobsters, few of the 12 PAH (6.7% of the
measurements) and practically none of .the seven
carcinogenic PAH (1.4% of the measurements) exceeded
the range of control values. These units are
widespread both in terms of location and in time of
year when used {various legal fishing seasons).
Recommendations for these storage units are: (1} to
keep the storage times for lobsters at a minimum,
and {2} possible to move the units, or to extend the
water intakes for tanks, further from the creosoted
structures. The latter should reduce the
possibility of contamination of the iobsters because
of dilution, and the conseguent lowering of
concentrations of PAH in the water.

About 6.7% {0.7 M kg) of the Tobsters are
stored for 2.3 mo in tidal pounds where creosoted
materials have been used. Contamination of the
Tobsters with PAH is less during winter than during
summer storage. Most, but not all, storage of
lobsters in tidal pounds occurs during winter. From
our sampling, contamination of the lobsters with PAH
seems to be similar whether the tidal pounds have
relatively Tittle creosoted material {mainly on
floor of sluiceways) or considerably more creosoied
material was used many years ago. After about 2 mo
storage in winter, several of the 12 PAH in Tobsters
(21.2% of the measurement) and several of the seven
carcinogenic PAH (8.8% of the measurements) exceeded
the ranges of control values. It is likely that
higher percentages of the PAH measurements would
excesd control values with longer storage in winter
or with similar or Tonger storage in summer.
Conseguently, recommendations for the few pounds
with creosoted materials are (1) keep storage times
in winter and particularly in summer as short as
possible; {2) avoid long-term storage in summer; {3)
repairs or replacements to be made with
non-cregscted materials.

1t is not certain whether PAH in the sediments
of the tidal pounds contribute to contamination of
the Tobsters. If so, some of the sediment could be
removed during routine maintenance when the tidal
pounds are not stocked with lobsters.
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Table 1. Summary of lobster landings in Canada for 1982 by area and by season.
Province/ Lobster Size fAnnual? Estimated Estimated landings of
County district  Vimit  landings market- markefs by season

canner 1981 sized (¥ 1b)b

market’ (M 1b) {%2) (M b} Spring Summer Tnter

Fall

Hova Scotiz
Victoria 6B C 1.3 61 8.79  0.79
Inverness 7B ¢ 1.7 29 0,45 0.45
Cape Breton 68 C 1.4 61 0.85  0.85
Richmond 6A M 0.18 100 0.16 0.16
Pictou 78 C 1.3 37 0.48  0.48
Antigonish 7B ¢ 11 37 0.41 0,41
Guysborough 5 M G6.19 100 6.19 0,19
Halifax 5 M 0.13 100 6.13  0.13
Lunenburg 5 # 0.06 100 2,06 0.03 5.03
Queens 4 M 0.26 100 0.26  0.13 0.13
Shelburne 4 M 3.0 100 3.0 1.5 1.5
Yarmouth 4 M 2.8 100 2:8 1.4 1.4
Digby 4 M 0.7 100 0.7 0.03 0.04
Annapolis 3 M 0.08 100 0.08 0 0.04 ;.04
Kings 3 M 06.02 160 0.02 - 0.01 0.01
Harts 3 M Y 106 g G 0
Colchester 78,3 C,M 0.03 100/37  0.01  0.015 0.015
Cumberland 8,7B,3 C.M 0.2 100/37  0.07 ° 0.04 0.03
H.5. tfotal 14.4 10.5 6.7 0 3.9
New Brunswick
Albert 3 B 0.086 100 106 0.03 0.03
Saint John 1 M 0.18 100 016 0,08 G.08
Charlotte 1,2 H (.66 100 0.66  0.33 0.33
Restigouche c C G.16 z21 0,63 0.03
Gloucester 7t c 2.7 21 0.57 G.E7
Northumberiand 7C C 1.0 1 0.21  0.21
Kent 8 C 3.0 21 0.63 0.63
Hestmoriand 8 C 1.4 21 0.29 0.29
N.B. totai g.1 2.6 1.25 G.92 0.44
Prince Edward Istand
Prince 8,78 C 5.1 19 0:97 - 0.5 0.47
Queens 78 C 1.5 19 0.28 - 0.28
Kings 78 C 5.1 19 0.97° 0.97
P.E.I. total 11.7 2.2 1.75 0,47 0
Quebec 9,10 C 3.0 100 3.0 3.0
Newfoundiand 11-14 # 4.0 100 4.0 4.0
Canada Total 42.2 22.3  16.7 1.4 4.3
@ 2,205 1b = 1 kg,
b Spring season - April - July

Summer season - August -~ October

Winter season - Mainly November and December. - portion landed -in spring

has been transferred to the spring landings.



Table 2. Distribution of lobster storage units, by province and area as
determined from questionnaires.

Number of storage units

Tidal

Province or Area Crates Cars Tanks pounds Total
N.B.

Bay of Fundy 12 12 15 18 57

Northumberiand Strait 20 15 34 0 69
H.S.

Bay of Fundy 7 27 7 1 42
Northumberland Strait 1 - 10 0 i1

Eastern Coast 10 15 9 2 36

Cape Breton 6 1 11 0 18
P.E.I 4 2 15 0 21
Que

Gaspé 1 2 2 0 5
Magdalen Is. 0 0 4 4] 4
Nfid, 8 0 3 0 11

Totals 69 74 110 21 274
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Table 7. Summary of storage units in terms of quantit
5

ies of lobster held in
relation to possible exposure to creosote {1 1b = 0.454 k

3

Quantities stocked

Single Annual
Possible exposure Ho. capaCELv capacity Ratio
to creosote units {7000 1b) {000 1p) Annual/Single
A Crates
Mo exposure 11 339 2,384 7
Assoc. with tidal pds. 6 270 370 1.4
In-trucks or buildings 6 33 355 2.6
Unknown 12 48 159 4,1
Nedr-creosoted 34 {41} 612 {641) 3,998 {4,117} 6.5 16.4)
wharyesd,D
Total 69 1,302 7,836 &
81n brackets, incorporates 34/57th {60%) of unknowns.
DEstimated poundage stored near creoscte for more than 1 wk
[54% of single, 30.3% of annual) 346 1,247 3.8
B Cars
Mo exposure o 109 704 6.5
Unknown 4 1,136 1,803 1.8
Wear creosoted . 54 {74} 1,200 {2,222} 2,415 {4,038) 2.0 1.8y
wharves®,D
Total 74 2,845 4,922 2.0
81n brackets, incorportates 54/60th (90%) of unknowns.
Sestimated poundage stored near creosote for more than 1 week
{23.5% of single, 13.7% of annual) 522 553 1.1
C zgﬁks
No exposure, 17 18 2608 4.8
Art. seawater
No exposure, clean 11 443 2,240 5
Unknown water supply 53 1,017 13,057 (5,085} 12.8 (5)
Near creosoted 29 570 5,843 {2,850) 12.0 (5}
wharves 2,0
Total v 110 2,048 22,408 (10,443) 11 (5)

dyear creosote wharves, adjusted to incorporate 29/57th (51%) of unknowns.
56 1,098 13,502 {5,443} 12,3 {5}
DEstimated poundage stored near creosote for more than 1 wk

{51% single, 22% annual) 560 2,970 (1,197 5.3 {5}




Table 7. continued

Quantities stocked

Single Annual
Possible exposure Ho. capacity capacity Ratio
to crepsote units {1000 18) {'000 1b} Annual Single
D Tidal pounds
No exposure 12 1,642 3,080 1.9
Minor amount 5 495 540 1.2
of creosote®s
Creosoted 4 890 1,250 1.4
materialsd.D
Total 21 3,027 4,970 1.6
3Near creosote g 1,385 1,880 1.4
bStcrage near creosote for more than 1 wk {3 mo)
1,385 1,890 1.4

Table 8. Summary of poundage of lobsters exposed to creosote during commercial storage
{poundage expressed as million 1b and 1 M 1b = 0.454 M kg).

Poundage Poundage
Storage unit Annual No exposure Stored near Stored near creosote source
capacity to creosote creosote source <1 wk >1 wk

Crate 7.8 3.7 4.1 2.9 1.2
Car R 4.9 0.9 4.0 3.5 0.5
Tank {22.4) 10.4 (8.9) 5.0 (13.53 5.4 (10.6) 4.2 (2.8} 1.2
Tidal Pound 5.0 - 3.1 1.9 0 1.9
Totals (40.1) 28.1 (16.6) 12.7 {23.5) 15.4 (17} 10.6 (6.5) 4.8
Adjusted totals®  22.4 10.1 12.3 8.5 3.8
{100%) (45%) (55%) {38%) {17%)

AQuantity for tanks, in brackets, probably overestimated.

bTotals adjusted on basis that 22.4 M 1b landed {Table 1) are 80% of 28.1.



Table 9.

Range of vaiues for 12 PAH in lobsters from 19 areas in the Maritime

Provinces based on values for freshly caught lobster - minimum values and the
3 highest values reported (ng/g wet weight, ppbl.

Compound Minimum 3 highest values
No. 17 2] {37
Hepatopancreas
1 Phenanthrene 7 6520 1000 1450
2 Fluoranthene 19 460 470 560
3 ND 197 198 245
4 Triphenylene ND 442 650 1720
5 (C) Benzo{ajanthracene 3 575 640 720
6 (C) T 237 360 1000
7 {C) Benzole)pyrene 5.6 220 435 577
8 () Benzo(b)fluoranthene 2 56 60 78
g {C) Benzolk jflucranthene 7 11 1 18
10 (C) Benzo{a)pyrene T 20 23 30
11 Benzo{ghijperylene 1.3 24 71 113
12 {C) Indeno~(1,2,3~cd)pyrene 0.7 41 47 74
Tail Muscle
1 ND 20 24 130
? 1.2 32 38 102
3 ND 1 25 103
4 ND 37 44 100
5 {C) ND i7 125 140
& {C) ND 7 iz 16
7 {C) ND 9 22 ki
8 {C) ND 1.6 5.6 9
9 {C) T 0.4 1.6 2.6
10 {C) ND 0.6 2 2.7
11 ND 2.6 2.8 3
iz AC) KD 3 3.7 4

MD = not detected, T = trace

carcinogenic PAH.



i3

Table 10. PAH levels in freshly caught Tcbsters and those held in crates near creosoted wharves for about 1
wk {concentration in ng/g wet weight, ppbl.

Port Houton, N.S. Glace Bay, H.35. Chester, M.5. Char. Lo., N.B. Auld's Cove, N.S.
Compound Fresh Held Fresh Held Fresh Held Fresh Held Held
Hepatopancreas
1 220 18307 160 6540 28 1800% 17 143 565
2 120 374 159 308 157 995¢ 19 126 175
3 47 ’:sZi;f 44 168 ND 112&; TR 27 85
4 111 1008" 7z 427 TR 835 HD 66 316
5 {C) 60 730% 77 217 7 1430° 2 150 274
6 {C) 5.9 11 5 16 2 197b 1 14 TR
7 (C) 17 46 16 41 7 322 1.7 10 95
8 () 10 19 9 29 4 S?xﬁ 1.7 13 23
9 {C} 2.5 3.7 2.3 7 1.2 16b TR 1.5 7.9
10 {C} 2.0 7.6 2.0 8 1.0 23 TR 2 il
11 2.9 ¢ 3.1 & 2.6 18 1.6 5 6.2
12 (C) 1.6 0 2.3 4 3.2 25 0.7 2.5 2
Tail Muscie
1 11 26 38 iélg 3.5 12b TR TR Séb
? 5.0 69, 20 32, 1.3 as 2 7 11
3 0 28° 11 15 ND 13" ND ND R
4 TR 472 29 552} MD TRb ND ND 1262
5 {C) 2.7 47 11 49 ND 21 HD 2 28
6 (L) 0 R TR Tﬁb WD 1.6 ND ND ?Qb
7 {C) G 7.5, 3 23 WD 4 WD ND 14
8 {C} 0.5 1»6;; 0.6 1'1'& WD i TR TR {3.6}}
S {C) 0.05 0.5 0.7 {}.r&g TR TR TR TR 0.6
10 (C) 0.08 0.1 1 5},8a ND TR TR TR 0.5
11 0 It 0.8 5 ND 0.8 HD 0.2 1.5
12 {C) 0 0 4.8 TR 0.1 0.2 ND 0.2 0.6
¢ = Carcinogenic PAH

ND = Not detected, TR = irace
dindicates value exceeds range for freshly caught lobsters
indicates value within maximum of range for freshly caught lobsters



Table 11. Examples of PAH levels in lobsters from tank storage with no creosote and from car
storage {crates in cars) near crecsoted wharves for various times {concentration in ng/g wet
weight, pobl.

Dipper Harbour, N.B. Maces Bay, N.B. Port Mouton, MN.S.
Tanks Crates in Crates in Crates in CLrates in  Freshly Crates in
Compound Ao creosote  car{l2 hr) car{l wk) car{2-3 d} car{2 wk)} .caught car{7-10 d}
Hepatopancreas

1 22 187 399 171 11550 ND 998
2 i68 372 ?36a 350 1388a 200 1?9@;
3 35 187 407 183 11&5@ 7 1375

4 WD 320 50 TR 840 TR 244

5 ND 73 200 108 550 6 363

6 ND ND 22 TR 84 WD 3

7 ND ND ND MD ND ND ND

8 24 17 21 21 31 10 13

g 5.2 3.6 4.1 4 6.7 3.8 2.7

10 7 3.4 5.2 4.5 7.6 3.7 2.5

11 20 4 ND 6.4 3.1 ND MD

12 16 11 ) 14.6 8 ND ND

Tail muscle

1 ) ND 26 L 50 ND 497

2 TR 9 14 30 32, 3 46,

3 ND ND 5 TR 18° ND 297

4 WD ND HD ND HD ND WD

5 ND B TR HD 5.2 HD 15

& ND HD ND ND D ND WD

7 ND ND ND ﬁb KD ND HD

8 0.5 0.45 0.5 2.3 0.8 ND TR

9 4 TR WA 0.3 0.7 TR TR
10 0.15 TR 0.15 0.4 0.3 TR ND

11 2.5 HD ND ND ND TR ND

iz 0.05 TR HD ND ND R WD

dindicates value exceeds control range {Table 9)
Dindicates value within maximum of control range (Values 1-3, Table 9)
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Table 12, PAH Jevels in lobsters heid in tidal pounds for 2-3 mo in winter
{concentration in ng/g wet weight, ppb).
Compound Pound #1 Pound #2 Pound #2 Pound #4 Pound #5
Hepatopancreas
1 18332 609 1240° 28102 13500
2 25708 10008 1605° 28752 3180°
3 1765° 4528 1375 2830° 5928
4 18702 18602 1370 26207 19502
5 22634 308 24102 3175% 1685%
6 176, 37 120 94, 210,
7 261" 77 286 257 420!
8 gad 21 78D 59§ 79>
9 21P 5.1 33; 18 18
10 23° 5.4, 27, 20, 13,
11 207 13 28 74 40
12 28 3 26 20 -
Tail Muscie
1 32° 69> gs? 110° 45P
2 1062 22 100° 1162 1278
3 49D 752 77? 9?2 17§
4 45° 45 43 46, 50,
5 141°% 1 37" 48
5 5.7 4 5 £.9 5
7 3.2, 7.3 zzi z@;‘ 332
8 35«'2 1.1 2.7! 1.9 4
9 0.8 0.2 o.sg 0.4, 0.7
10 1.2 0.6 1.5 1.0 0.1
11 0.8 1.4 2.3 1.7 1.7
12 1.2 0.7 1.5 1.0 -
Pound #1 Sluiceway, twine and 10 ft {3 m) of fencing are creosoted.

i

E]

#2 Floor of sluiceway creosoted.

#3 H i Hi i

# 01d parts crecsoted, dating back to
#5 01d parts creosoted, ¥ i

E

dindicates value exceeds control range {Table 3}

bindicates value within maximum of control range {(Values 1-3, Table 9}

1950's, repairs with untreated wood.
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Appendix Table 1.

LOBSTER IMPOUNDMENT QUESTIONNAIRE

There is growing concern that lobsters take up and store chemical
compounds called polycyclic aromatic hydrocarbons (PAH in short) in the
hepatopancreas (tomally) and in the meat. PAH's are formed when fossil
fuels burn, and they are present in creosote. Some PAH's are carcinogenic;
consequently, they are potentially dangerous fo people.

We are working on the problem to Jlearn more about the PAH content of
freshly caught lobsters from "clean” areas and from "dirty" areas such as in
or near industrialized harbours. It is also possibie that some storage
units add to the PAH Toad in stored lobsters either because creosoted wood
has been used or because the units may be moored near wharves that are made
of creosoted lumber.

The attached guestions are to obtain information about lobster siorage
units {type, materials, when and how many lobsters held) and to obtain
information on the Tocation of storage units {nearness to wharves, creocsoted
or not, or near other sources of contaminants) in New Brunswick, Prince
Edward Island, and Nova Scotia.

Lobster storage units are of four main types:

- crates, hoiding 90-100 1b - Questionnaire A

- floating cars, compartment or trayed - Questionnaire B
- tanks - Questionnaire C

- tidal pounds - Questionnaire D

Please compleie the questionnaire or guestionnaires that are suitable
for each lobster storage operation in your area.

If there are any guestions about the forms, piease contact Mr. Paul
Sutherland, Halifax, N.S. (426-2683) or Dr. D. W. Mcleese, Biological
Station, St. Andrews, N.B. (529-8854}.

1t is hoped the forms can be completed by the end of February 1982,
Completed forms are to be returned to Mr. Paul Sutherland, Assistant
Director, Field Services Branch, Department of Fisheries and Oceans, P. O.
Box 550, Hatifax, N.S., B3J 287,



{1A} LOBSTER IMPOUNDMENT QUESTIONNAIRE - A ~ CRATE STORAGE

Hame of person completing form:

Address:

Phone number: Date

Name of establishment

Location {address)

Fisheries District

Licenced {out of season storage) R

Mot licenced {in season storage only)

Humber of crates _ Other storage units? cars , tanks )

tidal pounds

Capacity of crate storage unit

Estimated capacity at one time b of Tobsters
Estimated capacity per year ___1b of lobsters
Average storage time per lot of lobsters, days , weeks ,
months
Storage period or periods From to b of lobsters held
to 1b of lobsters held
to 1b of lobsters held
Construction materials used in crates - probably spruce wood . If
wood is treated, please specify treatment or preservative: creosote
tar _, other

Remarks (for example, treated how often)

General location of crate sterage unit
Remarks (Example {a)) - crates are moored in strings near a wharf. Wharf

constructed with treated wood - please specify treatment.

{Example {b}) - Is there a potential source of contamination in the

area such as fish plants, or other industrial activity?



(1B) LOBSTER IMPOUNDMENT QUESTIONMAIRE - B - CAR STORAGE

Hame of person completing form:
Address:
Phone no.: Date:

Name of establishment

Location {address)

Fisheries District

Licenced (out of season storage) o

Not Ticenced {in season storage only)

Mumber of cars Other storage units? cars , tanks s

tidal pounds

Size of each car: length  ft, width _ , depth 7t
Specify if cars divided into compartments: number/car  , compartment
size L ft, ¥ ft or fitted with trays: number trays/car
tray sizel ft, W fi, Depth
Capacity of car storage unit
Estimated capacity at one time  number of cars . Ibs of lobsters
Estimated capacity per year _ ibs of Tlobsters
Average storage time per Jot of lobsters, days  , weeks  , months
Storage periods from  to b of liobsters held

from  to _1b of lobsters held

from 1o _tb of Tobsters held

Construction materials used in cars
wood untreated _ treated

If wood is treated, please specify treatment or preservative:
creosote ., tar other

Remarks {for example treated how often?)

General location of car storage unit.
Remarks {example {a)} - cars are moored near or against a wharf constructed

of treated wood - please specify treatment.

{example (b))}~ Is there a potential source of contamination in the

area such as fish plants or other industrial industry?



{1C) LOBSTER IMPOUNDMENT QUESTIONNAIRE - £ - TANK .STORAGE

Name of person completing form:

Address

Phone no.: Date:

tame of establishment

Location {address)

Fisheries District

Licenced {out of season storage}

Not licenced {in season storage only)

Number of tamks __ Other storage units - crates  , cars
tidal pound

Size of tanks: length , width  , depth

Arrangement: single tanks _ , stacked 2 or 3 high

Is tank a self-contained commercially manufactured unit for retail sales?

yes, no
Estimated capacity at one time  1b of lobsters
Estimated capacity per year ,M_WM,zb of lobsters
Average storage time per lot of lobsters days _ , weeks __ , months
Storage pericd or periods From to s 1b of lobsters held
From to S ib of Xabstefs/held
From to ) ib of lobsters heid

Construction materials used in tanks - {if not commercially manufactured):

wood , Tibreglass , plexiglass s other

If wood, please specify if treated with wood preservative: creosolie

tar , other

Remarks {for example treated how often) -

General location of tank storage unit.

In retail store - not near sea uses artificial sea water
In building near sea water pumped from sea
On wharf (open to weather} _ water pumped from sea

Other remarks {example (a)) - tanks are situated near a wharf constructed
with treated wood, please specify treatment.
{example (b}) - Is there a potential source of contamination
in the area such as fish plants or other ipndustrial

activity?
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(1D} LOBSTER IMPOUNDMENT QUESTIONNAIRE - D - TIDAL POUND STORGE

Name of person completing form:
Address
Phone no. Date:

Hame of establishment

Location {address}

Fisheries District

Other storage units: crates . cars , tanks

Size of tidal pound
Overall size: lengih , width ; Total area sg ft

Number of compartments
Size of compdartments: length , width

Remarks about arrangement of compartments {or rough drawing)

Description of dam - Example, around 3 sides or cove dammed off {on rough

drawing above)

Dam height (depth of retained water) ft

Depth of water over dam at spring (highest) tides _ft, at neap

(Towest) tides _ ft

Length of stagnant period (a) when water (tide) below top of dam _  "hr
{b) when water (tide) is below foot of dam __  hr

Stocking of capacity of 1idal pound

Estimated capacity at one time b of lobsters

Estimated capacity per year  1b of Jobsters

Average storage time per lot of Jobsters days  , weeks  , months

Storage periods -~ from to s b of lobsters held

{approx. dates)

from to s 1b of lobsters held
from to . 1b of Jobsters held
Construction materials used in tidal pound - If any wood is treated with
preservative, please specify type - Creosote , tar N
other . How often 1s wood, 2fc. treated.

Pilings - Wood untreated or treated

Dam sheathing - wood u&tréated __or treated
Fencing above dam - wood . netting treated
Sluiceway /gates -~ size ., treated

Other remarks: ({example (a)) - situated open-shore location or in a cove?
(example (b)) - Is there a potential source of contamination

in the area - such as creosoted wharf, fish plant or other industrial activity?



Appendix Table 2.

Summary of information about crate storage units {69).

{apacity
Key Mo.  Sterage Single Annual
no. Area crates time Dates {1000.1b) Remarks
Hew Brunswick
1 Grand Manan 300 z2d Hov-June 20 20 Hear cr. wharf
2 * 300 . ! 30 30 Tidal pd. . area
3 it 306 i " i i 1 i3 E
4 0 300 1 1 i 3t " i i
5 ! 400 " " i ¥ Cr. wharf
) i 300 34 “ ¥ y Tidal Pd. area
7 K 300 2d " i N Cr. wharf
8 i 3{)8 B i i o # il
25 Deer Island 500 3wk Dec-Jan 50 50  Tidal Pd. area
28 " - 4-5 n Nov-Mar 100 260 Clean. area
29 " 70 Zmo Apr-Dec 12 80 In car,
creosote wharf
32 Alma - 10d - - - -
66  Escuminac 0 0.5d - 2 - Wharf, boats
67 Y 20 0.5d - 2 - *
70 Pt. Sapin 15 0.5d - 10 10 Clean area
75 Buctouche 20 1d Aug-Oct 2 70 Cr. wharf
76 N 15 H " 1.5 4.5 "
77 " 10 id by 1 27 .
90 Cape Bald 20 0.5d “ 2 85  Iced truck
91 Little Cape 4 0.5d ! 2.5 30 #
94 Amos Pt. 8 0.5d Aug-Sept 0.7 24 Cr. wharf
95 Murray Cor. 6 0.5d " 0.6 22 "
96 " 9 0.5d " 0.8 35 ¥
97 Cape Tormentine 10 0.5d i 0.9 30 N
98 * 0 0.5d " - - "
99 Little Cape 18 (.54 K i.6 60  Iced truck
193 Shippegan 500 2d May -June 10 400 Lr. wharf
199 B 800 - K - 425 "
200 Stonehaven 25 1wk " 2 75 o
202 Bathurst - id - - - In truck
204 Nigadoo 100 1d May-0Oct 10 100 -
224  Heguac 9 1d - 0.6 32 -
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Appendix Table 2 {continued)

Capacity

Key No.  Storage Single/Annual
no. Area crates time Dates {1000 1b) Remarks
Nova Scotia

34 Cape Breton 100 id May-July 10 - Cr. Wharf

35 ¥ 500 2d " 10 200 "

36 i 500 id ¥ 10 - "

37 N 100 id ¥ 10 - "

39 # 500 1wk . 50 200 Concrete wharf
43 " 200 id # 20 20 -

52 --Chester - - - - - -

92 Pt. Howe 8 2d Aug-Sept 0.7 25  Cr. Wharf

93 Halifax 10 2d " 0.9 28 :

120 Pt. Mouton 150 - Apr-0ct 14 26 i

Hov.dan

123 Metaghan 288 lwk - 29 150 * {in car)
124 N 384 2d - - - " {in car)
126 - Shelburne 20 1-4wk Dec 2 2 Clean area

128 Metaghan 35 10d " 35 35  Wharf {in car)
132 Anna. Co. 80 3d Mar-Dec 7 20 In truck

140 Yarmouth Bar 000 1-74d Dec-May 50 400  Cr. wharf

141 ¥ 250 2wk " 25 200 Untreated wharf
167 Jones Harbour 50 3wk Dec 5 ) Cr. wharf

168 Lockeport 1000 Swk # 100 160 “

170 Shelburne Harbour 20 3wk * 1 2 -

171 Lockeport 2000 2wk Nov-Mar 100 200 Tidal Pd.{clean)

May~-Aug
172 Shelburne 20 bwk Dec-dan 2 2 Hear wharf

189 Clark's Harbour — 500 2d May ~June 10 400 Cr. wharf

211 Pictou 100 id 10 500

Prince Edward Island

110 Beach Pt. 300 1<b¢ May-June 1z 400 - In buiiding,
111 Murray Harbour 200 1d " 15 250 #

116a Tignish - - - - - -

116b # - - - - - -
Newfoundland

225 Cow Hd. 350 4d May-duly 60 200 Cr. wharf
226 Picadilly 500 iwk Apr-July 30 125 "

227 ! 630 Tuk ¥ 30 200 "

229 Stephenville 100 - N 10 25 In trucks?
230 Benoits Cove 2000 1wk N 72 256 Cr. wharf
233 Port-au-Choux unlimited 3-5 - 50 350 Untreated wharf
234 N " 3-4d - 30 200 #

235 ¥ ’ 3-5d - 50 200 N
Quebec

241 Magdalen Is. 1500 3d May-Jduly - 1000 1000 ft from

cr. wharf




Appendix Table 3. Summary of information about car storage units {74).

Key No. Size Storage Capacity
no. Area cars L/H/MD ime Dates Single Annua Remarks
{(ft) {1060 18}
Hew Brunswick
1 Grand Manan 1 32/18/3 2d-1lwk Seasonal 1 18 Cr Wharf
5 i 2 * 2d N i8 18 “
6 K 1 " Zd " 14 14 b
7 N 1 * Zd N 18 i8 *
8 K 1 43/18/3 24 Hov-dune 22 - "
9 Maces Bay 1 28/14/3.5 2wk Nov~-Jan - 8 "
10 " 1 " 2wk Nov-dan - 8.5 "
Apr-June
11 ¥ 1 " - - 3 27 "
17  Dipper Harbour 1 28718710 1-74d Yearly 12 40 "
18 K 1 28/18/6 2-74 - - - ?
24 Campobello 1 1471474 2.5mo June~-Sept 2 5 “
29 Deer Island 1 20/14/2.5 1.5mo Apr-Dec 7 40 #
82 Cape Bald 3 16/10/3 Iwk May-June 3 80 "
Aug-Sept
196 Caraguet 1 2471274 Jwk May-June 2 5 Marina wharf
157 Grande Anse 1 ¥ 2-3wk - 10 110 -
198 Caraquet 1 2271574 - - - 152 Clean area
214 " 1 22/16/3 cpts 3d - 4 170 Wharf (Green)
215 Shippegan 5 N 1d - 15 250 Cr. wharf
217 " 1 16/16/3 cpts 2d - 3 10 "
218 Blue Cove 1 2671273 - May 6 80 "
220 Grande Anse 1 2471273 cpts 3-44d - 10 100 .
221 Anse Blue 1 2471073 - May 5 50 3
224 Caracuet 1 22/718/4 (6 cpts) 2d - 60 200 ¢
227 Miscou 3 2071473 Z2=3d - - - Clean area
228 " 1 16/12/3 {4 cpts) 2d - 4 173 -
225 " Z 20/16/3 {6 cpis)  2d - - 770 Wharf
230 ¥ Z 20/716/3 {6 cpts) - - 8 750 “
Hova Scotia
44 Cape Breton 1 16/8/4 2wk May-0ct 0.6 2 Clean area
121 Wood Harbour 2 30/20/4 2mo - 8 8 {crates) Cr. wharf
122 HMetaghan 1 32/20/5 1wk 29 150 ¢ "
124 K 2 50/18/5 2d - 77 i50 7 "
125 N 1 40/20/4 Iwk - 2 8 - "
127 ¢ 1 3072077 Twk - 26 26 " "
129 Tiverton 1 30/20/4 3wk Dec-Mar 10 60 " 01d wharf
139 Yarmouth Harbour 10 3071674 2mo Dec-Aug 30 400 Hew wharf, some cr
145 Tusket Is. 3 30/26/4 3d Dec-Jan 180 - {crates) -
146 Harris Is. 1 28/24 /4 2d Dec 12 - “ -
147 John's Is. 3 32/24/4 Imo # 48 - N -
148 Pinkney's Pt. 1 28724 /4 2d * iz - " Cr. wharf
149 YarCo {Sluice Pt} 1 30/24/4 3d N 18 - # #
150 " {L.Surette Is) 1 28/20/4 3d ¥ 10 - " "
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Appendix Table 3 {continued)

Key Ho. Size Storage Capacity

no. Area cars LA/D Time Dates Single Annua Remarks
{ft) {1000 1b)

151 " {Morris Is) 1 30/24/4 2d ! 12 - " "

152 " {Pickney's Pt) 2 30/24/5 3d b 40 - # #

153 " Deep Cove 2 3272676 2-5wk y 48 - ¥ -

154 " L. Wedgeport 4 2872474 2-5wk N 36 - " Cr. wharf

155 7 Tusket Is. 2 32/24/8 2-5wk N 88 - " -

156 " Ellenwood Is. 3 32/28/6 2-5uk N 50 - ! -

157 " Argyle 2 30/16/4 - N 39 - " Cr. wharf

1588 " L.River Har. 2 30/24 /4 25wk ! 36 - o o

189 " E. Pubnico 1 32/26/6 - ! 40 - " “

161 " L. Wedgeport 2 28724 /4 2-5wk - 12 - N -

162 ¥ Pickney’s Pt 2 36/20/4 2-54 - 30 - * Cr. wharf

163 L.W. Pubnico 5 45715/5 1-6wk - 150 - " #

164 " ] 40/20/6 - Pec 18 - " "

165 " 2 45/20 /4 2-54 " 42 - " -

166 " 3 4572074 2=5d N 610 - # -

169 Lockeport 1 40/20/5 = # 95 - " Cr. wharf

175 West Hd. 8 30/18/3 1=2mo Dec-dune 24 - -

179 Wood Harbour z 30/18/73 - # 10 - Cr. wharf

180 SwimsPt. - - - Yearly - 180 #

182 ‘Wood Harbour 1 30/18/3 - - - - "

183 Shag Harbour 5 - 1wk - 25 - "

184 Hewellton 4 38/18/3 2d - 20 100 "

185 B 2z 3071873 2d Dec-Feb 8 50 *

186 Shag Harbour 1 30/18/3 Suk Dec-May 4 8 “

187 ood Harbour 2 30/18/3 Bk ¥ 8 16 “

188 Cape Is. i 30/18/3 owk " 4 8 "

190 West Hd. 2 30/18/3 2d Dec-April 8 100 N

191 {lark's Harbour 4 30/18/73 2-6d Dec-~June - - "

192 Swims Pt 6 30/18/3 3-6d Dec-May 24 30 Clean area

Prince Edward Island

116 Gaspereau 3 2571573 54 May -June 75 200 Cr. wharf

117 Red Hd. 5 15/8/3 iod May-dune 7 150 "

Quebec

240 Magdalen Is. 9 12/8/16 3d May-July 65 1000 near wharf

242 " 6 15/710/8 6d May-July 65 350 untreated wharf
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