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The Clam Fishery of the Bay of Fundy.

Introduction.

On the Canadlan Atlantlec eoast there are three kinds
of shellfish possessing distinct economic importance - namely,
oysters (Ostrea), soft shell clams (Mya) and quahauge (Venus).
The soft-shell clam Mya arenaria has always played a dominant
role in the shellfish indusiry of the Bay of Fundy. <+his fishery
in the hands of proper cultural methods is capable of development

to the extent that She annual cateh can be more than doubled.
Clams in this reglon are used for human consumption and as bails
for fish (haddock, cod, etc.).

The favorability of the Pundy 4Area for the growth of
¢lams snd for the development of the fishery together with the
opprortunity and need for incremsing this valuable natural resource
has made a survey of the fishery and a knowledge of the distribut-
ion and quantity available for market, very pertinent at this time.

For his assistance in meny ways during the course of
this lnvestigation, the writer 1s much indebted to Professor A, G.
Huntsman, #irector of the Atlantic Biological Station. Acknowledge-
ment 1s made to all the fishery officers and clem fishermen who
were interviewed by the writer for tholr kindly readiness %o
cooperate in every phase of this work. (The plates included here
were made by ¥r. V. Ds Viadykov t0 whom the writer is very
grateful.



Names,

The soft-shelled clam possessed a very wide
geographical distribution and eonsequently it 1s known by a
variety of common nsmes. Thos ﬁoet commonly used in this Bay are
"the clam", the squirt cleim", the mud clam", "the common claim"
"the sand clam" "the long-neck clam", "the soft shelled clam”.
In Lngland, the names 'Gapoi clam", "Sand Gaper", "old maild" are
employed. <he aécaunt of the variety of common nemes used, some
of which are rlutriato¢1to certain lowalitles, it has, for years,
been the custom of students of animal and plant life %o use a double
Latin name for each specles. That selected for the soft shell clam
is Mya (name of Genus) Aremaria (name of Species). It 1s interest-
ing to note that the generic name Mya is derived from an old Greek
word meaning the in-o 62 a specles of mussel and the specific name
arenaria is a Latin word meaning "living in sand®.

General Description of the Soft-S8hell Clam and Yelated Foms.

Living in open sand beaches and in relatively small
 numbers are Hen clams (Mastra Solidissima) sometimes called "beach
clams® or "dipper clams". Guahauge (Venus mueenaria) also called
"hard ¢lame" or "hard shelled clams" occur in the Canadlan Atlantic
coast but we have no record of their presence in the Fundy area.
The quahaug shell is distidguished by i%s large size and weight,
characteristic shape and by the presence of sharp ridges on ite
outer surface (see plate I) Lthey are found low down on the shore
(intertldeal zone) but the commercisl fishery in many places is
carried on mostly at a level slightly below mean low water mark.
The Hen clam (Mastra Solidissima) is the largest clam

on the #tlantic coast whence the common name "gilant clem", In the
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Fundy area i1te distribution is very limited being reported from

the vieinity of digby where it is csnlled the "Hen clem" or
"quahaug" and all;o in the vicinity of ¥t, 4ndrews, H, B, ¥ish
regard to appearance, the outside of the shell is covered with a
thin, dirty brown, ‘opidoml layer and this character together with
its large size and characteristic shape (see plate I) serves to
easily differentiate it from the other two genera (Mya and Venus).
This form lives at a low level on exposed sand beaches and altho
suiteble for human consumption is only in this reglion used for bais
on a small scale.

The soft-shelled clam Mya arenaria, the only abundent

and widely distributed clam in the fundy area and the one with which
we are immedletely concerned, is th; shellfish that is found so
commonly, living in tho. sand and mud in the intertidal zone. In
appearance, it is commonly white altho often colordd by the earsh
in which it lives, so that it has a rusty or black or bluish eclay
color, On Soooant of the high percentage of mud present in many
of the beachee of the Bay of fundy, the shells are usually dark in
color. <he shell is light and brittle as compared with the two
species mentioned above, oval in genersl outline and the end with
the siphon (commonly c¢alled the “head" or “"neck") more pointed than
the anterior part (see plate I). A length of over five inches may
be reached but however, the majority are smaller. Clame living in
coarse gravel beaches often possess heavier and more ;mjularly
shaped shells.

On removing one shell (valve) by cutting the strong
muscles which serve to draw the valves together, it is seen that
they are attached by a hinge possessing a black, hinge ligament
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which is an elastic horny substance that causes the divergence
of the valves when the musclee are relaxed. <he inside of the shell
is white and very smooth as compared with the outside layer which is
interrupted by somewhat irregular lines produced during growth.
The smooth inner layer is formed by a secretion from sthe very thin,
~translucent, membranous tissue called the mantle that lines the
interior of the shell. Near the anterior end of the valve is the
mark of attachment of the severed muscle (anterior adductor muscle)
and near the opposite end half way between the hinge and the
posterior end, that of the posterior adductor muscle while extending
from one %o the other is the mantle line indicating the seam along
which the mantle muscle is attached %o the shells Below the posterior
adductor muscle the mantle line has a broad deep indentation marking
the place of attachment of the muscle of the siphon ("head” or "neek")
Near the center of the hinge margin of the le £t valve, there is a
strong broad cardinal tooth projecting perpendicularly inwards.
fhis character is the main point of differentiation between the two
velves. No other clam &n the “thantic coast possesses this iooth
hence it serves as an ensy character for identifying the species.
An examination of the soft parts after one valve has
been removed reveals the presence at the posterior end of a black
siphon (head) capable of expansion and contraction. This siphon
extends to the ground surface (Flate 2) and possesses two canals
thru which water is drawn passing in one and out the other. ¥From
the minute particles of 1life in the water, the clam derives 1ts
foode ZYhe prominent oval, white or light brown body called the
visceral mass (commonly known se the stomach) contalns various

organs of digestion and reproduction. Before spawning takes place,
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the visceral mass 1s unusually large being distended with eggs dr
sperms, These surround the éigoetivo tract and are responsible
for the plump appearance of the body of the clam. ©“mall ducts
convey the egge or sperms, as the case may be %0 the sea water
where fertilization may take place and embryonic life begin. Just
behind the anterior adductor muscle there ie a conspicuous dark
colored gland, corresponding to the liver of higher animals, the
function of which is to secrete digestive julces. MNost every
clammer le familier with a translucent gelatinous rod buried in the
visceral mass near the stomach. <4his rod - the "erystelline style"-
frequently considered as a parasite of the clam, is, in reality,

concerned with the digestive processes.
History of the Fishery.

The presence of scattered shell heepe about two feet
deep and occupying several acres of surface on the consts of N.S.
and H,B, are evidence of the early use of this shellfish for food
by the Indlans. BSoon after the arrivel of the Pilgrime in Mass.
(1620), elam digging was commenced and afforded a natursl supply of
food in times of want. “uring the succeeding 200 years, large
numbers were dug solely for local human consumption and it was not
uatil about 1875 that inland markets ba&ano an important factor in
the industry in Mess., At this time, a firm foundation was laild
for the development of the fishery. &arlier in the nineteenth
century the demand for clems for bait assumed large proportions.

In the maritime provinho-. however, the development
of ih- industry was aonoihat slower, ©“tatistical records of clam

catohes in the Bay of Fundy go back as far as 1899 in wiich year
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2,000 bble, with a value of §12,000.00 were reported from
Charlotte Co., Ne Bse No records from other parts of the Bay are
given for thies year. It 1s likely that clams were previocusly used
in this reglion for home consumption and bait but apparently not in
sufficlent numbers %o warrant thelr inecluslon in officlal statistics.
In 1892, out of a total of 1825 lbbe., dug, 625 were canned in
Charlotte Co. “Zhere are no records of clams dug in N. ¥, during
this year, However, in the following year 700 1bbs. were takean in
Annapolis “o,, and altho no records have been found of clums ¢anned
during 1892 in counties of the l. 5, bordering on the Bay of Fundy ‘
there were 650 cens valued at .12¢ a piece put up in Lnnanburi Coe,
NeS. 1In fact records of canning operations in Lunenburg Co., date
back to 1889 in which year 5,000 cans were packed. (value $600.00).

During the early part of this century a large percent-
age of clams dug were sold to the fresh market or used for bait.
The trend during the years 1920-30 has been towards an increase in
the number canned. However, as i1s shown in detall later, the loss
of the U5, market due to the enactment of the “moot-Hawley ZPariff
in June 1930, resulted immediately in a reduction of canning
operations %o the extent that the output of all clam factories has
been materially reduced many having ceased operations.
Charlotte Co., HeBs;-

Charlotte “o. is an always has been the center of the

clam fishery of the Bay of Fundy. 4s early as 1889 statistics show
that 2000 bbls were dug. ZThese were used for bait and home ©onsumpte-
ion. It is very likely that digging operations were in progress at
a much earlier date. Our first record of clame being c¢amnned in this
district is in 1891 when, according to the ssatistics, 30,000 cans
valued at §1500, were packed. Hecords of shelled (shucked) clame
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being marketed date back to 1894.

During the period 1905-20, large numbers were dug and
exported %o the fresh msarket in Boston, Mass. 4lso a considerable
number were used locally for bait, It 18 of interest to note that
the N, 5, fishermen during the early years of the century came to
Charlotte “o. to get elams for balts for cod fishing on the banks of
Hewfoundlend, 4s early as 1901 these are records of quantities of -
clams being shipped inland to hotels and shops in N. B. Considerable
impetus was given to the clem fishery in this district in about 1889,
as a result of the formation of laws restricting the pericd for clam
fishing in the Unites “tates. ¥#rom that date on large quantitiecs
have been marketed in Boston. .fhnru was a market increase in the
industry during the early period from 1889-1904, The prices obtained
for the fresh c¢lsms in the shell are somewhat erratic. +~or example
in 1898, they brot. #7.00 per bbl., as compared with one éollar during
the following year. Figure 4 givee a comparison of the percentage
canned during the first 6 years of the century wita the nugber during
period 1925-30 and figure 3 illustrates the incresse in number canned
during period 1925-30 as compared with periocd 1900-1905. I% is noted
that until 1930 there was a fairly steady increase in the total number
dug. Furthermore, the increase in percentege canned is very pronounc-
ed. (A comparison of the number canned during the years 1929, 1930
and 19351 and 1932 demonstrates clearly the effect o) the canning
business of the loss of the “merican marke$) The decline in the
eanning industry during 1930-32 is obviously due to loss of the
Amer ican market (see tuble II).

Digby and “napolis “ounties.-

Ne records are lncluded in the statlistics of clems dug

in the counties of Nove Seotia bordering in the Bay of Fundy until
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1893 when 700 1Wbs. were reported from Annapolis Lo, There are,
however, records of clame belng canned in other parts of the
province as early as 1889, It 1s likely that clams were dug for
home consumption and balt in small quantities for a number of years
previous to 1893« The number dug in this district was relatively
small during the period 18941904, The earliest record of clams
being cenned in this distriet is in 1910 when 150 cases valued at
$750.00 from Digby Co. were reported. Figure 6 showe that on an
average the total figuree for Pigby Co. c¢can about double those for
Annapolis, In 1929 there were 3 factorles in those two counties
which packed clams at some tipo during the yesr. In 1931 there was
only oan‘and the output was small in comparison with the previous
years

¥resh clame are shipped ¢o the Boston market which
in 1931 was especlally good as is evidenced by the fact that during
the four months June- Bept. ),347 bbls. valued at §18,694 were
shipped from the district "Digby east”, It appears that the trend of
the industry over a period of years is determined not by the supply
but rather by the market and the interest and need of the people
for developing the fishery.

Colchester and Cumberland Counties;-
The statistlecal records of elams dug at the head of

the Bay of Fundy date back to 1899. The besches that have been dug
over ave near Farrsboro, Five Is., Litile Bass River and Highland
Village. However, the fishery has never been sufficlently developed
to be of commercial importance. <he quantities dug here are
insignificant in comparison with the number handled in the district
near the mouth of the Bay (see figure 6)., Until the last ) years ;
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the few barrels of clams obtained were used entirely for home
consumption. 1In 1929 three small factories were started and
160 cases packed in 1929 and in 1930 469 cases were packed, However,
the factories operated only part of the year due to loss of the
American market.

As is evident from figure 6, not sufficlent clams are
dug in other counties bordering on the Bay of “undy to warrant

conslderation here.
fhe Helative Importance of the Fundy area Clam Fishery.

The clam fishery of the Yundy area which as is shown
above centers in a relatively rostrio‘od area near the mouth of the
Bay, exhibits elements of concentration in two respects, firstly,
with regard to specles prescn$, and secondly concerning ratio of
productivity to area suitable for growth.

The clam fishery of the Fundy 4rea 1s confined only %o

one commerciel specles namely iMya Arenaria whereas on other parts

of the Canadian Atlantic coast such as the “usbec coast quahaugs
Venus mercenaria are present in considersble guantities. <The same
situation exists in B, (, where the soft shelled clam liya arenaria

is only one of several commercial forms. In the statistice all
clams are recorded under the one heading "“eclams and Quahaugs™ hence
the figures are of compsrative value only in studying the general
commercial clam industry of the various maritime provinces of Canada
and do not permit a concrete comparison of the data concerning the
soft-shelled clams in Yundy Area with those in any other district.
This fact should be kex;t in mind during a study of figure 1. Zhat
the clam f£ishery in the fundy 4rea constistutes a very significant
part of the total -hollfiuh resources for “anada is suggested by
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figures 1 and 2, These graphs are based on yearly average figures
for the 6 year peried 1925-30 and demonstrate in a relative way

the Fundy arca clam flshery as compared with that of other parts

of Canada., (It 1 to be noted that in this connection we are using
the term olam in the general sense and not referring specifically
to Mya arvemsria). The cuantity dug in the Fundy Area exceeds that
in B, C, and constitutes over one half She t.otal for the whole
Canadian Atlantic conete It 1s shown in figure 2 that the marketed

value of the c¢lame dug in B, C. during same period is somewhat
higher than in the Bay of fundy in spite of the smaller numbers.
This may be explained by tl;o fact that about 85% were cenned in
B.C. whereas only about 70% in the Fundy area. O0f the total number
dug in Canada during the period 1925-30, about 74% were canned.

In figure 3, there is pronon-ﬁd a comparison of the
yearly average quantity dug and also canned during the periods
1900-1905 and 1925-30, In Charlotte, ¥igby and 4nnapolis Cos.
From this figure i1t is evident.- (1) that with the exception of
Annapolis County, there has been a slight deerease in the total
number dug. (2) That the elam #ishery of the Yundy irea centers
at the mouth of the Bay and mainly in the H. 8. .siﬂ..

(3) ©fnat there has been a marked increase in the clam
canning industry of the fundy Area since the early parts of the
century. ~uring the peri‘.od.'tho period 1900-05, of the total
quantity dt;g 145 were canned whervas during the latter period the
number had lncreased to about 70k.

From figure 4, we get a pleture of the yearly trend
of the camning industry during the m riods 1900-05 ;nd 19@25-30,
in the counties at the mouth of the Bay where practically all the
canning 1s done. The figure shows (1) that during the period
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190005 the clam canning industry of the fundy Area was restricted

to “hariotte “o. N. B. (2) that the oam;ins industry has undergone
great expenaion during recent years until in 1930 when 1t experienced
an abrupt decline due, we believe to lack of market principally
caused by the US, tariff regulations that became effective in

1930, +his dekline has been even more pronounced in 1931, the :
output in all cases being materially reduced and several factories
have been closed.

A second element of concentration has been revealed
in a study of the populstion of the several commercial beaches of
the Bay of Fundy. In genersl clame are regularly distributed in
varying dlslll.l of abundance depending on amount of digging and
environmental conditions, on all _tha beaches of the Bay where soil
conditione are favorable for growth. ZThils presente a sharp oantmp
t0 what we know concerning facts of distribution of the soft shelled
¢lam on the Pa. coast. Iwo essentially esimilar beaches not far
apart may differ in that while one possecsses soft-shelled clems in
large numbers on the other, they are entirely absent.

The hpbrtanco of the Bay of Fundy as a center of this
fishery 1s very apparent. We bdlieve that conditions in the water
of thie region are very favorable for t he existence of the species,
and that the productivity of many of the commercisl beaches might
be materinlly increased with small expenditure (e.g. S5issiboo Area).

Method of Hendling Clams.
(a) Frosh-

fhere are two widely known methods of digging clams on
the Atlantic coast - the "wit" employed when the flats are covered
by tidal waters and the “"dry" digging. <4wo men are required in the
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process of "wet" digging. One man drags along in shallow water

a 'sea horao;- an enlarged clam hoe with prongs about 14 inches long
and a strong wooden hendle 4 feet in length - the handle of which
poesesses a belt attachment which ie buckled sround the clammer.
The pertner followe behind and gathers up the olams which the sea-
horse plows out. This method is employed along the New “ngland
but not in the Fundy area.

In "dry" digging the collection of c¢lams 1s by means
¢of a clam fork or ol;a hoe as 1t is frequently designated at the
mouth ¢f the Bay of fundy where a major pars of the commercial
digging 18 done, ela‘ forke of the type shown in Flate ).aro
employcd. ZThe dimensions of these forks are as follows;

Used ot 9%, 4ndrews.
(1) Length of handle 16 inches
- aheln N '
Width of fork 6.5 *
Number of tongs 4
(2) Length of handle 16 inches
. " tongs 1 "
Width of Fork 8 "
Number of‘tongs 6

(3) Length of handle 15 inches
. “tongse 9«5 "
Width ofﬁtoncl 1/3 inch.
wi N Lork 6 inches
Hﬁ;bor of tongs 4

Used at Dighby.-
(4) Lonzth of hanﬂlo 16 1nghos
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The length and set of the handle is a matter of choice with the
individual clemmer, some prefer a sharp acute angle other & right
angle. 4t the head of the Bay of fundy where little commercial
digging is cerried on, an orainary‘potato fork ies commonly used.
In Alma, 4lbert “o., N, 8, a !érk of the deseription given ‘.10'
has been used - heavy wooden handle about four feet in lengsth, single
prong about eight inches lons»hnd two inch wide with a cross-plece
of iron to facilitate pushing into the mud by means of the foot.

Commercial olammers commence digging when the tide is a
1i%tle over one half ebb, depending on the slope of the shore and
follow down with the tide and then back agaln so that there is a
period of from four to elx hours available for digging. <he presence
of numerous holes in the beach obviously serves as a good criserion
for the selection of a place in whieh to dig. Pometimes the course
of a small stream over the beach 1s changed since in the bed and
along the banks of the stream there are often greater numbers than
elsewhere. '

In conveying the clems either directly %o shore or to
dories, wooden containers "creels" or "clam orates" (see plate )
a8 they are called in the 5%, Andiy;s Hegion ané used. IThese hold
about 1/3 of a bushel. In this vieinity so called "clam baskets"
made of ash by the Indians and having a ocapaclty or~1/2 bushel are
frequently employed. 4t Poecologan, Ne. B, "ereels" are aleo termed
"kibbone". In Yigby “o., ¥, ¥, wire baskets called "washers"
holding about 1)5 of 2 bushel an commonly used. ZThese contaliners
are all very sultable for weshing the olams, In commerecial digging
dories are frequently employed. <hey are grounded on the beach
during ebb tide loaded with clams, then floated on the flood tide
and either rowed or towed by a motor boat to the point of destination.
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£t. Andrews, #, B, clame are sometimes placed in sacs on the

beach and left there for several days until the desired quantity
for shipment is secured, On the flats of the Sissiboo River, N.S,
where large quantities are shipped fresh to the Boston market, the
¢lams are dumped from the "washers" into barrels which are conveyed
over ths flats to shore on so c¢alled "stone drags" or "stone boats"
each of which holds six to eilght barr;ll. drawn by oxen. £he
barrels are covered with a bag which is held in position by a hoop.
Those sent %o the Boston market are transported to Yarmouth in auto
trucks, then by boat to Boston 80 that they arrive within twenty-
four hours after being dug. ¥Fresh ¢lems in the shell are shipped
from “t, “ndrews, N. B, to Boston in barrels and in boxes (capacity
1/2 barrel, welght sbout 100 1bs). They are taken to Lastport, Me.
where they are shipped on the regular boat leaving at 2;30 p.m.

and arrviving in Boston about 8;00 ofeloek the following morning.

In packing elems for shipment, they are carefully washed and ice is
added following the mddition of each bushel to the barrel. Care is
taken to keep ¢lame in a cool plece and %0 pack in ice as soon as
poesible. ¥“hen boxes ere used, it is customsry to cover the top
with ice before nalling on the wooden cover. "Shooked" clams are
sent to the “mericen market from Digby, 4nnapolie and Charloite
Countlies but not in large numbers. In "shockin:" the valves (shells)
are removed, the siphon (heads) are out off, and after washing with
salt water the clame are allowed %o drain end then pecked in a dry
conditlons At St. Andrews, 4, B, altho one gallon cens are chilefly
used, some are handled in two and five gallon tines. (see plate ).
At present, sugar barrels holding 20 one-gallon eans, and flour
barrels which many contein 14 one-gallon tins are used for shipping
purposes. Care is teken to surround the cane with 1lce especially
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during the summer months. Shipments of shocked clams may leave
5%, “ndrews at 4;10 p.m. by express and arrive in Boeton at seven
o'élook the following morning.

At Osk Bay, “harlotte “o., a few local residents supply
the markets in “t. Stephen and “slais with "shooked" clams. <Zhey
also send a few %o Montreal. In this district 1% is customary %o
wash and pack in fresh water using quart and pint jars for containers.
Some, however, are drailned and packed in dry conditon in tubse or |
candy pails covered with cheese cloth. Here for “shoocking"
purposes clams from 3 $0 4 inches In length are preferred althe
some smaller ones are used. <Lhose sold in the shell are usually
over two inches in length. &4t “t. “4ndrews smaller cleme (about 2-3
inches in length) ere desired for "shocking” since they are usually
served in a fried condition on hoa;h stands and in hotels.

 In the case of clams shipped in the shell to Boston few
under Wwo inches in length are included since there is a State
regulation obliging the dealer to transplant all clams under two
inches in length in event of their number exceeding 2 per cent of the
total number,

4% Lepreaun, “harlotte Co., #, B, a few fresh c¢lams in
the shell are sent to %, John., "Shocked" clame are pecked in wooden
tubs varying in capscity from 1 to five gmllons and transported in
mo%or trucks. |

Canned-

Probably no two canneries in the ¥undy Area employ the
same methods, <“ome possess superlor machinery to others which
obviates minor differences., However, the methods appear %o be
ostensibly the same in princ iple. Consequently, this sccount of
methods employed in one typicsl Lactory is intended to provide the
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reader only with a genernl concept of the process of canning
clems from the time the fresh product 1s admitted to vhe Factory
until 1% is packed and ready for shipment. ¥#From dories clams are
shoveled into "kibbons" (containers made of separated wooden slats
connecting soliﬁ pleces of wood at each end) with a capaclty of
about one third of & bushel and after belng washed in water beslde
the dory they are hoisted by menns of hlock and tagkle to second
floor of factory. Here on aimittance, & record ls obtaineda of the
quantity after which they are sent down a shoot to the floor below
where they are sagain washed and placed into 30 ¢alled "Kibbons* to
dry. (These receptacles are different from the kibbons referred
%0 above being sbout three feet in length, two Leet wide with
wooden sildes about four inches high and wire screen on the bottom).

The next step is to dump the c¢clame from the "kibbone"
into barrels, utmost care belng exerted %o avolid breaking the shelle.
These barrels have a stesm pipe (1/4 inch) entering the bottom,
Covers being placed on the barrels, the steam 1s turned on for
twenty minutes efter which the bullion is run off thrw holee in the
lower part of the side of the barrel and by means of a steam siphon
conveyed to & barrel on the floor above Lrom which i% is piped to a
container beside the sealing machine.

After being thoroly steamed, clams are dumped Lrom
bar rels to wooden boxes the capacity of each being about one-half
a bullul'. fhese are dumped on the table in an adjacent room where
girls ere employed to remove the shell. <he fresh product is placed
in pens with perforations in the bottom s¢ as %0 permit washing in
fresh water. ZLhese pans hold 6 1/2 lbe, &Lach girl on filling a
pan, tekes it to anvther table, welghs it and makes a record there
of e¢ach pan filled since they are pald by the pan.



At another table, workers are employed to ocut off the
heads (siphons) after which the meat 1s plaéod in a eylindrie
shaped receptacle called a "oreel" holding three six and one-half
pound pans, placed in & large sink in a horisontal position. Zhe
8ink contains enough luke warm fresh water to cover the "creel”
which is retated back snd forth (never completely arcund) for the
purpose of washing the coatent, PFrom the "ereel" the clam meat is
dumped on flskes and allowed to dry then t;anaportod %o a porcelain
table top ready for placing in cans which are lined with specinl
parciment jeper and hold five to eight ounces acveording to the sise
used. <he ean is then £illed with boiling hot bullion that has hooq
gtrained thru several layers of cheese cloth which 1s& placed over
the end of the plpe thru which bullion flows from the barrel on the
floor above. ' v

The can is next placed on the revolving teble, the
paper 11nihg that projects about a qonylo of inches above the can
is tucked down fluweh with the top and the cen is passed on thru the
machine and sutomatically sealed. “everal vases are placed on large
galvanized pans thirty three inches square with five rows of holes
80 situated as to permit rapid eirculation of steam in the retort
where ihey are processed. #ry steam enters i{rom the bottom of the
chember under & pressure of 15 1bs. (250° of heat). DThe period in
the retort is asbout 20 minutes. <ILter cooling the labels are
placed on the cans by means of an automatic machine,

The cans are then ready for packing in cardboard
cartons each holding twensy four and are ready for shipmente.
Formerly wooden boxes holding 48 tins wért enployed.

On the basis of observations made during the lnvestigas-
ion, 1t ie suggested that with regard to cannlng methods, the amount



etec. Par. 7 (typed). Ve also belleve that the existence of a
standard would be very desirable.

The Cost of Marketing Clems.

The prices paid for equipment, digging and handling
obviously vary from one year %o another., However, the figures given
below which, unless otherwise stated, are for 1931, may be o nsidered

representative.

Clems in the “hell-

In vYigby Coi N, 5, clammers received §1.50 per bbl. for
digging, each poﬁm being able to dig from two to four bbls per
tide. <The cost of the barrel is f£ifty cents and the truckage to
Yarmouth fifty cents., %he price received on the Boston market is
about three and one half or four dollars per bbl. <+he freight
charge on the boat from Yammouth %o Boston is §1.00 per bbl paid
by the buyer.

At PS¢, andrews, N, &, the price pald for digging is
$1.50 = $1.75 per bbl, and the freight charge from Lastport to
Boston is §1.72 per bbl, which is paid by the dealer who pays
about $3.00 for the eleams. On account of the freight charge of
$2.25 per cwt (one barrel of clams weighs about 200 1bs) shipment
of fresh clams in the shell %o Montreal are almost prohibited.
fhe barrels used cost the shipper .60y aplece and the boxes
(capacity 1/2 Bbl,) are valued at 30§ each).

"Shucked Clams-
The average cutter (a person who shucks clams) requires
about five or six hours to do one barrel and receives .28 cents per

gallon (6 gallons of “shucked" c¢lame are obtained from one barrel of



fresh clame in the shells Zhe express charge to Boston is 23 cents
per gallon (peld by the buyer) and the price received by the shipper
about one dollar per gallon, and when sold on the market bring from
1.25 t0 2.15. 1Ihe express charge from St. 4ndrews to Montreal is
«25 cents per gallon und the dealer pays $1.00 per gallon plus the
express. ZLhe cost of the cans used is ms follows - 1 gallon sisze
12 cents, 2 gallon ®ize 20 cents and 5 gallon slze 35 cents per
can (see plate ' )e

The cost of canning colams 1s about 7 cente per can or
3.36 per cose (48 cans per case)., A packer has estimated that 1t
costs per can 2 cents for digging, 2 cents for the can, 2 cents for
the labor and 1 cent for coal and labels. <he price received by
the packer is usually about 10 cents per can (4.80 per case).

The Use of Clams as Bait for #ish.

It has long been known that carnivorous fishes such as
the cod are especially tond,qt clams, In fact it 18 not an unusual
experience to find them in the stomach contents of these fish.
Although at first only used for inshore fishing, clams a% a later
date were taken considerable distances %o superior fishing grounds.
Frequently, they were placed in wells in the vessels or kept cool
with ice. In the ecarly part of this century, vessels from Cape Cod.
Gloucester, and Maine, which constituted the largest part of the
fleet of the fleet on the "Banks" in the cod and mackerel Iisherles
having no welle carried th;ir bait shedled, salted and packed in
barrels. 4bout twenty five years ago Nova “cotla "Bank" fishermen
carried their bait (shell removed) in barrels. Tb\-aoh barrel was
added two quarts of salt and one pint of molasses. Zhe salt seems
to kill certain bacteria in the body of the ¢lam that would cause
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decomposition. <he reason for addlng the molasses is to supplement
the supply of sugar already present in the bedy, which in the
presence of a minute plant (a saccharomycete) produce lastic and
other acids during the process of formentation. ZLhese acide, thus
produced in certain comcentrations, act as ordinary preservatives
by preventing putrefaction of the body parts. After about a week
holes ere punched in the barrel %o allow the liquld and foem caused
by fermentation to escape, Ylams treated in this way taste as if
kept in vinegar and are very suitable for bals, it is said. While
fresh eclems will probably secure more fish yet salt clame seem %0
be relished by cod and there is a great saving of time « the men
are always suppllied with balt ana do not need %o waste valuable
fishing time to0 look for bait, such as herring, squid, mackerel

or capelin., #¥alt clams retain their flavor while fresh beit that
has been packed in ice, speedily deteriorates when exposed to the
atmosphere in warm weather. In the early pert of the century re-
ference wae made to salt balt of two kinds - "full salting” when
one bushel of salt is added to a barrel of clams, "slack salting"
or "corning" when one half to two pecks of salt 1u‘usod per barrel.
I ;akos about five barrels of fresh clams (in the shell( to make
one barrel of salted shelled clams,

The old etyle of mackerel fishing was %o chop up cloms
and to sprinkle them overboard as "toll-bait" to attract the
mackerel to the surface. JNow, however, mackerel are caught in
seines. Cod-fishing is conducted in two ways - by trawling or by
hand-lining. In the 17th. 18th. and first half of the 19th.
centuries 1t was customary to handline for cod from the decks of
vessels. 4“bout the middle of the 19th. ceantury, the practice of
fishing with hand-lines from dorles was introduced. Uluring the
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prnaoni century the use of trawls has become general altho handling
is stil) practised. With the introduction of trawls, the quantity
of clams used for balt has been grestly increased.

Clams are used most extensively in the spring and
early summer when squld and herring are not available, altho at
Dighy and St. 4Andrews haddook fishermen bait their trawls almost
entirely with clams. <4hey prefer fairly large cloms at least two
inches in length so as to "f£ill up" the hook. Othexrwise two or more
must be used per hook. <4he haddock trawl (see plate ) usually of
eix shote (300 fathoms) has about 450 hooks hence about two gallons
of elams are required to bait one tub (six shote) of trawl., Thus a
boat carrying ten tubs of trawl uses about one barrel of clams., In
rebalting a trawl altho the clame remain on some hooks in good con-
dition, usually it is necessary to rebait the entire number.

To an experienced fisherman, the method of attaching
bait, whether it be herring, squid, capelin or c¢lam, %o the hook is
a matter of prime importance in influencing the quantity of ithe
cateh. In the case of the clam, the method of atteching it to the
hook waries in the different districts of the Fundy Ares (Flate ),
plctures three ways in which the clam is at$ached. The one on the
left shows the hook fastened to the e¢lam thru the stomach (visceral
mass), the other parts being allowed to hang freely in the water,
fhis method 1s employed by some fishermen at Welchppol, Campobello
Islend, N. B, An advantage exists in the ease and rapldisy with
which a trawl containing about 450 hooks can be rebalted. There
appears, however, a disadvantage in handling trawls baited in this
manner and, tuith-rnoro. the chances for catching a fish after it is
- attracted by the balt are seemingly less favorable.

| The method shown on the right (plate ) 1s employed



at “t. 4ndrews, 4, B, Zhe hook is first put thru the stomach (visceral
mass) then the olam held by the eiphon, is twisted a couple of times
and the sharp point of the hook allowed to penetrate one of the holes
(oanals) of the head (siphon) and pushed on far enough to prevent it
from coming off. It is %o be noticed that the black head is lowermost
on the hook (see plate ).

The type shown in the center of plate is illustrative
of the method in common use at New Edinburgh, N.8. It is essentially
similer to the one on the right in that the hook is put thru the
stomach or "bag" as it is commonly termed in that locality, the c¢lam
twisted and the head (esiphon) pushed on the hook thru the head but,
in this-case, far enough for sthe head to point upwards leaving a light
colored muscular portion visible from below., vome fishermen are of the
opinion that this light colored musele is more attrastive to she fish
then the darker head (siphon).

At 5%, “ndrews 1t 1s a common practise among bait-
fishermen to swell their cleme by allowing them %0 sosk in fresh water
for three or four hours previous to baiting their lines. Sometimes,
they keep clams in sace on the beach for several days until the desired
numbers are obtained then they remove them in dorles or dingles to
larger boats or direetly to the polnt of destination.

Localities-

fhe beaches which are extensively dug over for balt
are usually loceted near the main fishing centers. However, sometimes
fishermen travel a counsiderable distance for the purpose of securing
bait. ¥or example, there are records of 14 vessels and 131 men coming
to Pu-;mnquoddy Bay %0 secure ¢lams in 1901. Fractically all the
beaches dug over for ilit are located at the mouth of the Bay of Fundy-
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Charlotte Yo, on the N. B, slde and Digby and 4nnapolis Counties in
N. 8, In Charlotte County, bailts fishermen from Campobello and leer
Island go to Becobec Bay, the mouth of the Digdeguash river and Chamcook
Harbor for clems. <hey use clams in the spring chiefly during May for
bait since for the fall fiehing herring and squid are preferred except
in the cese of haddocks #“uring May 1931 about 16 men from Campobello
dug clams on a rolativoly.largo scale for use as balt. A few are dug
in Northern Harbor, ¥Yeer Island and Harhor de Latre, “ampobello Island.
In the district near Pocologan and the Letang river,
Charlotte “o. where there are valuable clam areas, the number dug for
bait is scarcely worthy of mention. <%he same situation prevalle on
the beaches at the head of the Bay. In Yigby Yo. the best natl‘ are
near New Hdinburgh where about 75 lbs. ;or. month are dug for bait
during the spring and summer months.

The Jistribution of Clams in the Bay of Fundy.

(a) Conditions affecting Distribution -
On becches favorable for clam growth the greatest

number are to be found between the half tide level and the average low
_water mark. “ometimes they pay be present above and below these limits
depending on a varlety of conditions. &very clam digger has observed
that clams present high up on the flats are smaller than those at a
~relatively low level and usually more abuadant. To explain these
phenomena of dlstributlon several factors must be o nsldered. General-
izatione are always dangerous and perhaps particulerly so here since the
predominance of one favorable conditic. may more than make up for certain
conditions nommally unfavorably for the existence of the sm ¢les. Four

Conditions are considered which influence the abundance and size of
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clams on differcnt levels of the same beach (1) the ecirculation of the
water (2) kind of water (3) type of soil (4) animal and plant 1ife

present on the beach.

Circulation of the water -

A falrly good ¢irculation of water over a clam beach is
nedessary because of the role it playe as (1) food carrier (2) oxygen
bearer (3) lime furnisher (4) sanitary agent and (5) set producer.

() Pood Carrier -

In determining the distribution of any animal food is known

to play a very importent part. <4his is particularly true in the case of

the clam, Its nonrlnhmﬁt is obtained from the microscoplc life in the
water which circulates thru its body being drawn in thru one canal of
the head (inhalent siphon) and expelled thru the other (exhalent siphon).
Beaches located near the emtrance of rivers into salt water are thus
particularly favorable for the growth of clams 8lnce here the waters are
especially rich in food materials and the currents sare likely to be
ewifter. With inorease in current %o a certaln limit more food is taken
in and the result is that growth is greater since in many lower animals
growth is directly proportional to the amount of food consumed.

(2) Oxygen bearer -

Clams, like fish, obtain their supply of oxygen for breath-
ing from the fluld enviromment, moving water being better aerated
contains more dissolved oxygen which is necessary for the fundemental
processes involved in traneforming food into energy essentlial %o the
1ife of the organism. Llame kept under artificial conditions in the
absence of current fall to feed normally even tho the water is rich in
food materials. <hus, the role circulation plays as a food carrier and

oxygen bearer is inseparable.
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(3) Lime Producer-
A careful examination of the soft shell of the c¢lam
shows that i% is rich in lime salie. These are obtained from the » ater

end transformed thru bodily activity with a suitable form for shell
secretion. Thus it is elear shat a falrly good circulation is essential
for optimum shell formatlion,

(4) SBanitary “gent.

Ihe role played by currents in preventing contamination

in thickly planted beds by carrying away products of decomposition is
easily understood., +he improvement of the sanitary enviromment by remov-

\
ing any deposits of silt, dead eel grass or organic matter from the

surface is effected by good cireculation.
(5) Set Producer-
for an understsnding of the influence of currents in

the dlstribution of young ¢lams it is necessary to consider briefly the
early etages in the 1life history of the specles., Mlinute sperms and eggs
from male and female cleme respectively, are extruded into the water
during the summer months., «#fter they unite and fertilization is effected,
a free wwimming embryo soon develops which remains in the water for ten
or fifteen days. At the end of this period the larva is unable to swim
and wheme the current is slack affording less posslbility of keeping
afloat, the clam, on coming in contact with some sultable object for
attachment, sets, It is a common observation that at the mouths of rivers
or streams empiying into shallow water there are usually eddies thus
accounting in part for the presence of good sets. Likswise, in coves
around rocks and other irregularities in the shore outline, a large
deposit of young clams is effected. 4#galn, in some flats, i,e, those

in the Sissiboo Hiver, Digby “o., #. ¥, large numbers of small clems

are closely packed together over a small area near the half tide level
due in part to the type of circuwlation. ' 3
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Kind of Water

In as much as the clam is dependent on the presence of
water to accomplish breathing and on the materials in the water for od,
a consideration of the kind of water bathing the delisate tissues of the
organism is essential.

As we have mentioned above, the minute plants (diatoms)
utilized by the clam for food are strained from the watorywhich is drawn
in thru the Iincurrent canal of the head (eiphon) and passed out thru the
excurrent canal., <%he sbundance of plant 1ife is largely controlled by
the guantity of nitrogenous salte in the water hence those palts indirect-
ly play an important role in the growth of the specles, Lime ealts which
are present in the water and feod are changed by bodily activity into a
suitable form for shell secretion.

It is a common observation to find beaches vhiéh econtain an
excessive amount of silt and sediment. +or exsmple in the esturial
waters at the head of the Bay of Yundy tl;n water for a long distance from
shore partakes of a brownish ung; due to 801l condisions. 4n excess of
sediment in the water interferss with the finding of the clam on account
of the mechanicnl effect on the internal delisate tissuee. Silnce clams
are found in bays and coves and along the banks of rivers flowing into
the sea, we might expect that the great changes in salinity encountered
would prove disasterous., However the clam, unlike the oystor, which is
seriously affected by slight changes in salinity, is eble %o grow in
practicanlly all degrees of salt content.

In a8 much a8 clams are found from Greenland south along
the Atlantic coast to Virginia it is obvious that they can also withstend
a wide range of temperature so this cannot be considered a vital factor

in determining their distribution in the Fundy Area.
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Lype of Poil

The fact that c¢lems are found in so many different types
of beaches suggests the minor part pleyed by soil in limiting their
distribution, <Thue, on the shores of Passamoguoddy Bay, clems are
found almost universally on beaches composed of M. sand and gravel
in verying proportions. Near Five Islands, N, ¥, they are embidded in
a heavy clay soll so sticky that digging 1s accomplished only wish
extreme difficulty. <he character of the soll affects the distribusion
in two ways (1) it partly controls the number of small cleme that get
firmly settled in the beach (2) it influences the process of feeding.
Bvery clammer has noticed the small number or total absence of clamse
on beaches consisting of shifting sand or of any soft mud, The explanat-
lon is that the openings in the head (siphon) become filled with earth
to the extent that the water containing food ¢an no longer be taken in
and consequently death results. <+he presence of much decaying matter
in the so!l is unfavorable for growth. 4 mixture of sand and mud in
about equal proportions constitutes the best medium for clams,

Animal and Plant Life Fresent on the Beach.
There are seversl beaches in the Fundy area, the productivity

of which is affected by the presence of eelgraus (Zostera sp) or mussel
beds (Figx ).

Near @ranberry FPoint, “ampobello Islend, there is a small
¢lam flat with considerable eelgrass which appears to be partially
responsible f or the accumulation of a layer of silt that tends %o
smother the clams, In general, there is not sufficient present %o
prove a serious menace %o the f£ishery. <he growth of eelgrass over a

f£lat is prevented by constant digging.
On & few flate such as those at “hamcook Harbor, N. B. there
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is evidence of the gradual encroachment of mussel beds on the clam
flats. ZThese prove not only detrimental to the life of the clam but
render digging operations more difficult. On the c¢lam flats of the
8iseiboo River, N, ¥, there are a few mussel beds but they are kept
from inereasing in sise by the large amount of digging. Museels favor
the acewmuletion of #ilt and tend %o lessen the food supply and render
the soll unfavorsble for shell format ion.

(b) &»istribution in the Bay of Fundy.

Generally speaking, lt' may be sald that clams in
varying dosrou_ of abundance are present in all beaches of the Bay of
Fundy 4rea where soll conditions are favorsble for the existence of the
species., Graph 6 Andicates in a relative way the number dug in each
county but 1t is not %o be expected that this information is necessarily
an indication of distribution.

On the basis of field observations, maps have been drawn
showing in a general way the extent of the commersial c¢lam beaches of
Charlotte Yo, and the type of soll present. #Fig. 7 represents the
several benches in proportional size. Fig. gives a very general
plcture of the extent which clams are dug in the three main regions of
Charlotte Co. as given in the statistical records. It is important to
point out here that location is a factor controlling the amount of
digging on certain beaches. Pometimes extremely productive beaches
recelve 1ittle attention from the clammer due to the difficulty in

transfering the product to a point of shipment.

@raph 5 shows the approximate ascerage of the commercial clam |
flats of the three general regions of “harlotte “o. The yearly average
guantity of clems dug during the period 1925-30 from each region is
naiantodt.he On the basis of shis chart and quantitative observations,

made pm several beaches concerned,
it is apparent that some beaches have been overdug to the extent of
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reducing thelr maximum yearly fileld snd that others which are little
developed can stand conslderably more digging than has been carried
on without any danger of depletion. ' :

Market may be considered as one of the important ceuses of
variation in the number of c¢lame dug in the several counties. However,
certain facte of distribution do coincide with graph 6, nemely, that
the fishery 1s centered around the mouth of the Bay (Charlotte, Digby
and 4nnapolis Counties) and that the beaches at the head of the Bay
dug over commerclally are relatively small yet, as is shown later,
certain flate in Colchester Co, are capable of supporting a larger
fishery than has been carried on heretofore., (See mayp ).

In the following paragraphe, there is presented information
concerning distribution as well as general notes on the fishery in each
center. |
Charlotte “o3, N. 8.~

For the sake of convenience the ¢lam flate of “harlotte Co.
shall be considered in 3 districts (1) those present weet of Beck Bay
including the flates bordering on rassamoquoddy Bay, and ii't.‘oz:oi.x‘ river
(2) theee located at Campobello and ¥Yeer, Grand Manan Islands, (3) those
present between Back Bay and Foint L;pruu (Graph 5,) Graph 7).

The following ie s list of the commercial beaches in
distriet No. 1.
?:zn::& Harbor
The ®t. 4ndrews 4rea
Bocabec Bay
vigedeguash Area

Clam Cove
Magauadavie “Area.

Cak Bay-
As is indicated in Fig., the areas for commereial digging

are centered around Dawn Isls nd end extend southward down both sides
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of the St. Croix River to Oak Foint. #“ltogether, there are approximate~
1y 130 acres of which about 100 acres are around and above Vawn Island.
}!oara ago large numbers were dug from this locality. In 1924-25 about
fifteen men were engaged in digging from Sept. wntil the 15th. of April
but at present not more than four or five men dig regularly so as a
result the flate are in emcellent condition for commercial digging, all
sizes desirable for market being present in sufficient numbers to make
digging profiteble. In general, two size classes are used for the 2rul§‘
market « (1) those ranging from 3-4 inches in length which are “shucked"
(some 2-3 in. in size are used but not as a rwle). (2) those 2-3 in.

in length which are sold in the shell. 4#esults of counts made on
different parts of the beach, altho too few in number are suggestive

of the following fects pertalning to size and abundence. (1) 1In
numerous places near the half tide level large numbers of smell c¢lumse
(about 1000per meter square area) less than two lnohes in length are
present closely packed together to the extent that normel growth
inhibited and ebout 40 percent are dead. (2) 4t low levels sufficlent
numbers are present to constitute good commercial digging and abous

45k are between 1 - 2§ inches and about 30k over three inches 1n'10ngth.
(3) In some large shallow tidepools, situated at a low level of the
intertidal zone, ¢lame ranging from 4 - 43 inches in length are present
in considerable numbers.

Conditions here are unusually favorable for digging in that
the beach possesses a very gradusl slope so that teams may be driven out
on the flats for conveying the clams to shore and the soll conslsts of a
fairly firm mixture of sand and mud very favorable for digging. during
the winter of 1930-31, about 500 1lbs. were dug in this region. ﬂﬁox are
mostly all "shucked" or sold in the shell in Calais, Me. or St.Stephen,
NeB. Jduring 1930, the price paid for digging was $2.50 per bbl. Previous
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%0 1929, a few men in vessels came %o dig for bailt esch winter but
definite figures concerning the number used for this purpose are not

avallable.

Chamcook 4rea-
The elam flats in “hamcook Harbor suitable for commercial

digging comprise an area of about sixteen acres. At the head of the
harbor there is a flat of about seven acres which has been dug over
moet.s <Lhe soil consiste of sand end mud in the proportions of abous

1 to 1. Z%he mud here is quite black containing considerable decomposing
materiel. There are a number of mussel beds present on certaln parts

of the besch that appear detrimental to the elam population. 4Along the
northwest side of the harbor the coast is irregular in outline with
projecting rock ledges between which there are small c¢lam flatse oonlilt1
ing of & mixture of sand and mud., “lams are smaller and less abundant
here than at Oak Bay. This may be explained by the fact that here as
well as at Digdeguash, Bocabec Bay, Maguadavic Hiver and the “t.4ndrews
area, extensive dlgging is carried on every winter. Near “hamoook
Harbor and south of the Bar “oad which connects Minlsters Island and the
mainlend there is a flat consisting of over 30 acres very suitable for
commercial digging. Here there are present large numbers of small c¢lams,
The scarcity of large ones iu very definitely due to overdigging. Ihe
8011 which 18 very sulteble for digging cnnsists of mud and sand.

8%, Andrews aAren.

There are over 30 acres of commercinl clam flats in the
Ate. Andrews Area. JMue to their locatlion near a clem factory, they are
dug over extensively an average of about 400 lbs. per month boipg dug
in 1930, Zhe clame dug in this area average between 1i and 2§ inches
in length, few over three inches being obtained. #rom July lst. to
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Oct. 1s8te 1931 about 1300 Bbls. were shipped in the shell to Boston
from the factory at St. 4ndrews and during the last three years about
5000 gal. of "shucked" cleme.

3 There 18 a small flat near the St.Andrews wharf subject
%o pollution from the town sewer, eonsequently it 1s only dug over for
bait, Clems are dug for bait during chiefly the months of May but as
& rule the number 1s small since not over eight men are enguged.
During the winter monthe a few are dug for home consumption, but the
maxn’nartnt is in Boston where shipments are made quite regularly
thruout the year. In 1931, a price of ¥1.50 per bbl was paid for

digging.

Bocabec Bay-

In this reglon there are about 30 acres available for
commercinl digging. Zhe part of the intertidal belt suiteble for
digging consiste of a narrow strip averaging about 30 yds in width and
extending along both sldes of the Bay. The soll consiste of sand and
mud but on account of the presence of large numbers of rocks the
surface is very irregular and digglng very diffioult in many places.
4t the head of the Bay there 1s a small mud flat (area about 4 ecres)
that has been extensively dug over. Hear the half tide level small
clems are very abundant. Whereas lower down there is a scarcity of
all sizes.

Quite a number of men from Deer and Campobello Island
camp here in winter for the purpose of digging. During the winter of
1931 about 20 men dug regularly and an approximate average of 125 lbs.
por week were shipped. 4 large percentage of the total number dug were
marketed in Machals, Me. where they are canned. In 1931, the price per

bbl., landed at the factory was only 854,
Diged
g0 oguash RV Iom (Flg. ) At 1s shown tha® the area on the intersidal
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belt suitable for commercial clamming ominn of a narrow strip
(aweraging about 20 yde in width) extending along both shores of the
Harbor, a total of about 12 nores. “and and mud flate favorsble for
digging operantions are deeidedly scarce. <Lhe shore is irregular and
rocky in outline and the area for digging in only exposed about 2 or
3 hours per tide. <here are large numbers of small ¢lams present and
the scarcity of those over 3 inches in length is aseribed to over-
digging. |

At Hog Islend, located near the mouth of the river there
are about 3 acres of clam flate. There are e large number of small
clams present at low levels together with a falrly large percentage
over 2§ inches in lengths On the basis of these observations, we
believe that there 18 no danger of depletion in the near future.

!ﬂguuuo River.~

Clams are present on both sldes of the river near the

mouth comprising en area of about 22 acres. <The marketable sizes are

rather emall but were abnnda_nt.
Most of the shipments from this loculity are sent to the
factories st Back Beay and “t. #ndrews, very few be ing dug for bait.

Clam “ove~

Very little digging has been done here, altho there are
over 30 agcres of suiltable flate consisting of sand and mud. <he slope
of the beach is very gradual and circulation is good. Z%here are a large
number of small clems from a little above the high tlde le vel %0 mean
low water merk and the abundance of clame of marketable size is
pufficient to rank this beach as one of the best for its size in the
Passamoquoddy Hegion.
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Pigby and “nnapolis Counties-

fhe commercial ¢lam fishery on the N, ¥, slde of the

Bay of Fundy is centered in ¥igby and “nnapolis Counties. Since 1910
clemse ﬁvo been canned and u;od fresh for balt and home consumption.
The following is a list of the more important centers of the commercial
fishery together with an estimate of the number of acres suitable for
elemming in each locality.

Locality Acreage.
Pighy Co.
. Sissiboo Hiver 280 High
Smith Cove 15
Gilbert “ove 50
Jogg inse 40
Plympton : 15
Annapolis Co,
Clementsport 500
Upper Clements
bepp Brook § 500
Thornis Cove
Total 1450

fhe soil is very favorable for clamming consisting of a mixture of fine
sand and mud in varying proportions on the different flat.

Clams are used for canning, balt and home consumption.
There are about four factories in operation usually only during a few
months of the year (Oect., Nov., Mar., and April chiefly) as a result
of unfavorable marketing conditions, Haddock fishermen use clams
thruout the eutire summer for bait. In 1931, dlggers recelved 1.20 per
bbl. A% thie time, the gresater number were shipped fresh in the shell
%0 the Boston market. In the vicinity of Goat Ielend, where there are
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éXtensive areas of excellent flats, local diggers market a few fresh
¢leme in various towns thruout the 4nnapolis Valley. 4 small number
are shucked and sold in Boston. In 1931, the price received for
“shucked" clame was 1l.25 per gallon and .60 per gallon peid for
"shucking®,

_ As indication of the trend of the fishery is gilven by
the fect that a total of 11,211 bbls wae dug during 1926, 1927 and 1928;
2466 bble in 1929 and 12,690 bbls valued at $23,708. during June, July
Auge and Sept. 1931. Of the total dug during the summer of 1931, about
80} were reported from the distriet Digb, &ast, As & result in certain ‘
localities such as the Slssiboo Hiver depletvion is immdnent. Market
conditions are considered mafnly responsible for the fluctuations in the

number duge.

Colehester County.=

Habitate favorable for cleams are not numerous at the
head of the Bay.of Fundy. <4he only beaches sultable for commercial
clamming are located in Colochester “o. (See Fig. ) Here a esmall
fishery centers around Five Islands, &conomy and New Islands. <here are
a few clame present on the besches near Parrsboro and 4dvocate, N. ¥,
but not in sufficient numbers to be considered commercially. In 1929,
two smell factoriee were in operation one located at% Harrington River
the other at Five Islands. “ue to lack of market both factories closed
during the early part of 1930. <“ltogether not over 400 lbs, were canned
by both faectories. <hese were 80ld prinecipally in the N. S, market.

A small number of clams are dug for home consumption
but practieally none for bait. The price recelved by men who peddle
clame from house %0 house 18 .50 cents per pecke. Factory diggers
received 1.25 per bbl. <he fluctuation in the number dug is to a large
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#Xtend caused by changlng conditions of employment.

The flats which have a very gradual slope consist of a
layer of heavy red nn@ end sand six to ten lnches in depth irregularly
covered with a layer of soft brown mud 2 - 3 inches in depth., Below
these layers, the soil consiste of heavy impenetrateahle clay consequent-
ly digging 1s difficult in most areas.

fhere 1s 1ittle variabilisty in the eize of the clams
present. 4pproximately 80k range in length from 1§ - 2% inches.

‘ The small number of c¢lame present in the area at the
head of the Bay is prineipally due we believe to unfavorable soil

conditions,.

Clam c‘lﬂll‘. o

The need for cultural operations has already been
evidenced in several eclam flate of the Bay of Yundy. Counties (e.g. the
Sissiboo “iver area) have been overdug. On aaéonnt of the slow rate of
growth in these weters as compared with more southern localities (e.g.
Magsachusetts) the introduction of clam culture is desirable for an
early return of nomal conditious.

Extensive depleted areas have been restocked in the “ape
Cod reglon and the possibilitles of Clam “ulture thoroly demonstrated.

The methods employed in restocking are s imple and easy
to practise. ¥Peed clams (preferably less than 1§ inches in length) are
sowed on the surface of the flat during flood tlde so0 ns to be exposed
as short a poriod of time as pusseible. VWhen covered by the tide, the
small elams will rapidly burrow into the soll 1f in good condition and
require no further attention. “ome beaches require raking over %o loosen
up the surface and thereby facllitate burrowing, and prevent the
"glumping® of the clame by the tidec. If clame are sown on firm flats
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exposed to wave action the flooding tlde 1s likely to roll them in
windows uwpon the beach before they have time %o burrow. Hence, under
these circumstences, 1t is customary %o plant when the water is about
three feet deep over the flat.

Eesentially similar methods have been employed by the
writer at the Sissiboo clam flat, N. 5. and the experiments are still
in progress. Thus far, our results for this area indicate that a very
low percentage readily digs in and become permanently established.
Apparently this 18 the major problem facing the commercial development
of clam culture in the Bay, and one which warrants immedlate solution.
On most beaches in this region, seed clams are present in large numbers
at the upper levels for transplantion %o the lower depleted zones of
the beasch, ¥~ue in the main to lack of food, the early growth of the
emall elems at the upper levels is somewhat retarded. <he effect of
this retardation upon the subsequent growth of these c¢lams which are
transplanted to lower levels, where normal conditions of food exiss,
is ae yet undeternined and awaits analysis.

In event of the necessity for shipping seed clams,
packing in seaweed with a little i1e¢z has been found satisfactory.

Digging over an area of beach 18 of advantasc %o the
clam population only when they are too thick to grow well., Otherwise
it 1s injurious rather thean advantageous as 1s frequently belleved.

Closed seasons should accompany clam planting as an
economical means of increasing clam supply. ~Furthermore, it is highly
desirable to set aslde certain flats for brook groundis. bn these flats,
the protected eclams will furnish spawn to seei the other flatw.

In some places, flats are leased by towns or by
individuals for the purpose of clam farming, a not uanprofitable
occupation in many localities.
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“hould the fluctuations of the elam population
of the various commeweianl beaches of the Fundy area be followed
from year to year and cultural operations undertaken where the
conditions warrant revtocking, it is belleved that this important
fishery could be materially increased and operated on a sound

economic basis.
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Charlotte Co.

Yeor Totnld ¥resh Canned
1925 11507 1586 9360

1926 17833 5980 11795

1927 24493 6696 17791

1928 23121 4719 18007

1929 22946 1216 22279

1930 16623 2249 13907

1931 : : ‘ 5017 bbls 6489 ozau

1932
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Possible Changes,

FPlates may be provided if desired.
Page 2. Chapter entitled -Vesc iption of elam and related
 specles" could be omitted.

Page 6-9 Could be omitted unless the history of the trend in

each county 1s desired.
Table 11, Please £1l1l in 1931 and 1932 data from recent statissios.
Page 12. lesoription of forks should probably be omitted.
Fage 113, Flate showing "ereels" questionable us to inclusion. :
Fage 14, Also plate showing oo;tain.r' questlonable as %o inelusione
Page 15 - 18 1The detalled account of canning methods may not

be desired.

Page 28-19 On cost of marketing clams may not be desired.
Page 27 Fig. 4 available 1f desired.





