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Exper1mentstoImproveLobsterTraps

Quebec flshabouttwomillonlobstertrapsvalueci at over

s1xm1ll1ondollars. Annual trap losses for the area as a

whole are d1ff1cul~ to es~1mate but it 15 known that losses

exceed 25% 1n some areas 1n certain years. Ifaneff'lcient,

more durable, reasonably pr1~cd trap could be developed

greaterprof1tscouldbereal1zedfromthef:shery.

In an attempt to develop a more durable tr&p that

would catch lobsters asefridentlyas the conventional wooden

trap, exper1mentswere started 1nthe summerofl953 and con­

t1nuedthroughl955. Theresultsoftheseexper1mentsweo-e

madeknowntothe1ndust,,-y1nFebruary 1955,atameeting

exper1mentsarrangedandsuperv1sedbypersonne::'oftheDepart­

ment'sF1shermen'sIndemn1tyF'.md. Theselatterexper1ments

arenotcons1dered 1nthis report.

Conventional wooden trans

Although there 15 a great var1etyofwooden traps,

mostfa1l1ntotwogeneralt7Jles--thethree-bowandthefour-

The three-b"'" traps vary 1n overal: length from 26"

to 36", 1nouts1dew1dthfroml6" to 28" and 1nhe1ghtfromll"

toI5". Most of these traps have a-v,"ded top that follows the

naturalcurveofthewoo.:lo:lbows. Some,however,arebuiltwth



r -

slop1ng s1des and flattops, presumably because they are eas1er

to stack. They are usually prov1ded with two tw1ne fish1ngheads

onopposites1desofthe"k1tchen"endofthetrap. These heads

are usually fitted with wooden f1sh1ng r1ngs of'+" to 6" 1ns1de

d1ameter. Ath1rd tw1nehead leads from the "k1tchen" to the

"parlour" end of the trap. The three-bow trap 15 morew1dely

Thefour-bowtrapsvary1nlengthfrom'+2"to'+8",1n

w1dthfrom 18" to 29" and lnhe1ght from 12" to 16". Theyare

usuallyprov1dedw1thtwos1def1sh1ngheadsnearthecentreof

thetrapandoneendhead,allofwhichenterthe"kitchen".

A fourth head leads from the "k1tchen" to the "parlour". The

f1shed 1notherareas, part1cularlycerta1nsect1onsof Northum-

ballastedw1thstonesorpouredconcreteandwellsoaked,sllch

trapsarerelativelyl1ght1nthewater. Three •.bowballasted,

soakedtrapswh1chwe1ghed58to67pounds1na1rwe1ghedonly

16to32pounds1nwater. S1mllarly,four-bowtrapswh1ch

we1ghedl09pounds1na1rwe1ghedonly29pounds1nwater.

Such relat1vely l1ght traps with a large surface area and a

h1gh,roundeddes1gnareverysubjecttowaveaction. In

certa1nareas such as the northern half of Northumberland

Stra1twherelobsters are fisheddur1ng August and September,



the wooden traps are subJect to destruction by ship-worms.

Exnerimentaltrap'3

long period as a result of innumerable trials by many fishermen.

Undoubtedly a more durable, efficient, wooden trap could be

designed. Itwastel't,however.,thatmorerap1dprogress

towards developing a more durable trapwouldbemadebyexperi­

menting with materials other than wood. Intheexperimental

traps built and tested by this Station, only the question of

materialshasbeenconsidered,thetrapsbeingpatternedat'ter

the wooden traps most popular in the experimental areas. In

additiontothese,fourtrapsofnoveldesignwerebulltat

theTechnologicalStation,Halifax,N.S., one by the Aluminum

Company of Canada, and one by the LaPierre Boatworks, Belfast,

Maine. Photographs (Figures2tol't) and specifications of

these 1, experimental models are attached.

The traps built at St. Andrews (Models 1 to 9) were

madewlth an lron framework covered with steel rods, or steel,

alumlnumorcottonmesh. Comparedtosoaked,ballasted,wooden

traps,thesemetaltrapswererelativelylightinair(21to

,6 pounds) and relatively heavy in water (18to'Opounds).

They did not require ballast.

Three (HodelslOto12) of the four traps built at

the Technological Station were made almost entirely of aluminum.

The fourth trap (Model13),box-likeindesign,wasmadeof

galvanized sheet iron. The trap (Mo~el 14) built by the

Aluminum Company of Canada'" the sturdiest of the aluminum



Theplastlctrap(Model15)wasbuitbyIaPier!'e

Fishlngexn erlments

1. Miminegash,P.E.r.,1953Experimer.t.

FromAugust18toSeptember25,1953,twoiron­

framed traps covered with l1ght chicken wire (Model 1) were

fishedwithtwowoodentrapsoffMiminegash,P.E.I. :n3S

comparabletraphauls,thewoo1entrapscaught60lobsters

(shorts and legal-sized), the metal traps only 23 lobsters

(38:'), a significant difference in favour of the wooden traps.

There was noobvlous reasonforthlsdlf'rerence. No storms

serious enough to damage e1therthewood9normstal trapa

oceurredduringtheexperimentalperlod.

2. PortMaitland,N.S.,1953-54Experiment.

FromNovember2to6,1953,fouriron-framed,

steel-rod traps (Mode12)were.lshedoffPortMaltland,

Yarmouth County, N. S. ~ before the season opened. On the basis

ofexperlencegalnedfromthispre-seasonfishlng, 11 slightly

modifledtraps(Mode13)werebulltduringNovember. The steel

rodsonthesldes, top and one end of these traps were spaced

It" rather than 1 5/S" to make them more comparable with the

wooden traps. The spaces on the floor of the trap were

narrowedtol" to reduce damage to the lobsters' legs which

protruded throughwlder spaees. Tbese.::hangeslncreasedthe

weight of the traps inalrabout 8 pounds. The 15 traps

(Models 2 and 3) were fishedwith15w.oodentraps om December 1,

1953, to March 29, 1954.



Dur1ngFebruary, 195't, 15newmetaltNps (Models 4

and5)werebullt.Onasuggest1onfromthef1shermen,eachof

the outsldedlmenslonswas reduced 411 to make the insldedl-

mens1onsmorecomparablew1ththewoodentraps. Th1sd1d,of

CQurse, alter the general proportlonsof the trap and this may

have affected 1tseffic1enoyadversely. Th1s model was streng­

thenedwithabottomframeworkofl"byt"angle1ron. Before

these traps were built, observat1ons made 1n tanks 1nd1cated

thatw1de spaces along the lowers1des of the trap made 1t

difficult for the lobsters to find thef1sh1ngheads. As they

approached the trap they inserted thelrclaws through the wide

spaces and often remained there motionless for longperlods.

Presumably, th1s effect would be greatest when the water was

cold and the lobsters 1nact1ve. Tocorrectth1s, extra steel

rods were added to the lower sldes of the traps to reduce the

first three spaces toaboutt". The add1t1onofthese rod.

and the angle-1ronframe made the Model 4 trap about four

pounisheav1er1na1r that the somewhat larger Model 3 trap.

The s1ngle Model ~ trap was s1milar 1n des1gn to

the Model 4 traps but was covered with stee cha1n-l1IL1<w1re

mesh. Themesheswereabolltlt"lnsldesquaremeasure. This

modelwe1ghed s1xpounds less than the Model 4 traps. These

newtrapsweref1shedfromMarch24,195't,toMay28,l95't.

The experimental traps were eompared with the con-

ventionalwoodentrapsbysett1ngthems1ngly1nal1ne,w1th

the metal and wooden traps alternated. Each day the traps

werefished,the ..umbera:.dcond1t1onofthetrapsandthe



numbers of lobsters caughtwereI'ecorded. ThesedaHycatches

are recorded in Tab.ie I for Models 2and3 andlnTable II for

Modelsltand5. After a few hauls certain difficulties or

'tbugstfwered1scovered1nthemetaltraps. Inmanycas8swhen

the trapswerehauJ.ed the doors were fO\U1dsprung open. The

cottonhea1squicklyrottedawaywheretheyca",elncontact

with the rusty lron fra"'•• A few of the numerous welds gave

way. The metal balt splndlesused lnthe early models did

not hold the bait bags well and were later discarded. One

major objective of the erperimentwas to f1nd ouo whether meoal

trapslngood fishing order would fishasefficientlyaswcoden

traps. Incomparingefficlency, metal traps found with doors

open,headscutorbaitm:!.ssingwerecons1deredasnothaving

been fished that particulaI' day. This treatment assumes ohat

these ltbugs" can be elim1nated 1n later models. On some days

the same number of wooden and metal traps could not be fished.

lnthese cases the large1" number of trap hauls was redllcedto

correspond and the catch adjusted proportionately. The adjusted

catches of legal-sized :obsters grouped by half~m"nth1y periods

are listed in Table III.



N~~tal ~~~PsNo. ~~~den ~~~P'No.
traps shorts mkts. traps shorts mkts.

1+AM 15

9

15

10 15
11+ 15

15

15

23 15

26 15

7 2"

1~ l6
53 6u

30 2+

37 3!t

36 2'+

16

15

9

15

15
15

17

15

15

~t i~ ~~e;a~~~is.

~~ 6g ~~e~:f~raps not
rishing(doors
open).

39 !t52lhetaltrapsnot
fisning(door.
open).

32 31+ 2 metaltraps not
fishL-,g (doors
open); 2 wooden
traps damaged but
in fishing order.
Imetaltrapnot
fishing (bait
missing).

15 6 Imetal trap r.ot
fishing (head out).

!t3 176metaltrapsnot
fishing (heads out,
welds broken); 11
woooentraps:bst,

~~:;m~i:E:H::hes
'+3 22 ~~Lcomparable.

17 256metaltrapsnot
fishing (doors
open,headsout);

io~~~~no~~:~~
damaged,15near-

~~t;~~P~a~~~:;i-
not comparable.

!to 27 ~I~::s fished

21+ 153metaltrapsnot
fishing (heads out).
Imetaltrapnot
fishing (heads cut).
2 metal traps not
fishing (heads out).

112n:.etaltrapsnot
fishing (heads out).



N~~ta1 ~~~psNo. ~~~den ~~~ps No.
trapsshortsmkts. trapsshortsmkts.

15

13

13

15
15
15

13
13
13
13
13
13
13
13
13

13

13

15
15
14

14

14

13
13
13
13
13
13
13
13
13

f~ ~! ~itta1 traps not
fishlng(headsout);
1metaltnp1ost.

7 ~l:~i~ ~~:~~sn~~t).
35 181metaltrapnot

flshlr.g(headsout) •
•• !53n:e,,:sl.trapsnot

~;~;;;~r;~:~~~ out,
18 133metaltrapsnot

~~ umtng (heads out).

17 16 2 metal traps not
fishlr.g(headsout).

2"- 2 metal traps not
fishlng(headsout).

182metaltrapsnot
flshing(headsout).

93metaluapsnot
fishlng(headsout).

71metaltrapnot

~;~~~~ ~~~a~~m~ut);

~~~~~~~~ ~~:~~.some
31woodentrapnot

fishing (head out).
16 1 wooden trap not

:1 ~ ~"M (M~ ,.".

7 5 2metal traps not
flshing(dooropen
& head out); 3
woodentrapoinot
flshing(doors

i~ ~ 1~0 i4 ii g mi

N

: it:.
1ng

& head out).

14 7 14 17 16 _

11
14

~g

23

25

24
25
29

Dec.28
29
30

24
25
26

Mar.
2i
3
9

19
23

600 533 5'& 602 6957ti2



Mar.24
25
29
30
31

APr·l~

Number of lobstera caugh~ in metal (Models 4 and 5)
andwoodentrapsfishedoffPortMaitland,N.S.,
March24toMay2'+,195!+.

N~~tal ~~~psNo~ ~~~den ~~~psNo.
trapsshortsmkts. trapsshortsmkts

Nil.
Ni:.
Nil.
Nil.
Nil.
Nil.
6wQodentraps
not fishing (doors

H n i~ ~~ n H ~~ N~i~tl~•• laths broken).

16 U ~ ~~ 11~0?

)6: ~ 'I II :1 ;~N~i:l~.'~ , ..,- ,.".

9 U .& l~ H i~ ~ New rope placed onI 11 ~! ! :1 ;! 'II~ ".,..
--,~=~_--=~,",-i _~--"--~ ~~;-J..i_-,-,------=~ ~fi:

4Al lOA 237 481 328





During pre-.eason fishing and the first si"weeks of

the open season, the metal traps fished virtually as well as

the wooden traps. Tho adjusted total catches during this

period were 377 lobsters in the wooden traps and 364 (96.6:')

in the metal. From mid-January to the end of Mar~h the meta:"

traps caught only <39 lObSters (9,(:') as compared to 281 1n

the wooden traps. Fromm:..i-Marchtothe end of May the Model

trapscaughtabout71:'asman,lobstersasthewooden-- 23ltto

328. The seasonal variatLn ~n the efficiency of the met,,:.

traps as compared tothevoodenls showngraphica:'.L.ytn

The cause of the drop-off in ~he efficienoy of the

metal traps after mid-January is not a~ all clear. In this area

the water temperature wh1~h is re~atlvely high when the season

opensDecemberl,continuestodropthroughtolateFebruary

or early March. Th1s,inturn9 makesthelobsterslessactive

and dlfficult to trap. I for any reason the lobsters fndlt

more difficult tc enterLhe meta traps,thiswouldbereflected

in the efficiency of the meta] ~raps as the lobsters became

lessactlve. Thena!'rawerspaces on the lowel's1des of'

Modelsltand5mayhaveimprovedtheirefficiency. However,

itisequallypossiblethattheimprovedefflclencydurlng

April and May was the result of warmer waters and more active

The't!1etaltrapsaremuchmoreopenthanwoodentraps

andadmitcon,lderablymorel1ght. Todeterminewhetherthe

amount ofl1ght entering the traps::.ad an appredable effect
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on the catch, the top. ottwoofthemetal traps were part1ally

coveredw1thabout161nchesofburlaprunningtnefu1llength

of the trap. Inllt pre-season trap hauls the uneover",d metal

trapscaughtlt3lobsters (shorts and legal-s1za), the covered

traps caugr.t 40 lobsters. Tbis suggests that under these

particular f1>rJ.ng ~ond tion. light bas r.O great effect on

the catch. The data are, however~ too few to be ccn::lus1ve 0

Possibly a ~ora eomplt.te "'over would have produced a p.Jsitlve

effect. It W8-S noted tnat the covered tra:os sank much more

On December 9 a severe storm destroyed 11 of the 15

damaged were replacdd and on Decemberl4 a seeond storm

destroyed7of15anddamagedltot;hers. No metal traps were

destroyed, ser10uslyd!illlaged, or shifted 1ne1ther of these

storms. Nofurtherstormlosse50ftheexperlmentalgee!."

occurred during the rema~nder of the season. One metal trap

was lost December 30, presumably because the rope chafed off.

lost Apr11 19, apparently because the rope chafed off. At

th1s time the rope ontnemetal traps was 1npoor shape and

3. Fourchu,N.S.,195'4Exper1ment.

At the close of the season at Port Ma1tland. the 13

Modellt and 5 metal uaps were sh1pped to Fourchu, Cape Breton,

N. S., where they arr::'ved June 4-. Thes~ traps were rl.gged with

buoys,lines,ctc.,and.:.ets:::..nglylnalinealternat;edwlth13

wooden traps. The experimelltalwoodentrapswere typi::::al Fourchn



three-bC1Wtrapsw1thoutsidedimenSionsof36"long,lAtlt w1de,

and12"h1gh. They were, therefore, considerably smaller than

the Mode1lrmeta1 traps. They were equipped with two fishing

heads, whereas the metal traps had three. Theresults,therefore,

are not strictly comparable. It was felt, however, that no

opportunity to test the metal traps under actual fishing

conditions should be missed. The daily catches are recorded

in Table ri. In 178 comparable trap hauls, the wooden traps

caught223marketlobsters,themeta1traps190(85:(l. The

daily catches were so variable that this difference is not

Tabler;. Number of lobsters caught in metal (Mode1slrand5l
andwoodentrapsfishedoffFourchu,N.S.,June9
to July 13, 195!r.

Jun\~ B
llr 13
15 13
16 13

~~ H
2lr 13

July ~ 13

i~ U··
179 71 223



haul and expressed::oncernaboutposslbledamage to his hauler

ifsuchtrapswereusedexclus1vely. A1:thecloseof1:het!'lal

perlodfourwoodentrapshadanaveragewelghtof60.2pounds

1na1r,32.Opoundslnwater. Fourmetaltrapswe1ghedatthe

same time ave!'8ged 52.7pounds1na1r, 1+6.1+ pounds 1nwater.

Whenbullt,theseuapswe1ghed56pounds1na1r. The 5%

decrease Inveight maybe ascr1bed to rustIng and loss of the

protective coating.

1+. Mim1negash, P.E. I., 195'+ Exper1ment.

Dur1ngJuly, 195'+, 15 new metal traps (Models6anj

7)werebullttotestatM1IIUnegash,P.E.I. Fo".n-teenof

these three-bow, 36" traps (Model 6) were coveredw1tht" steel

rods,thesametypeofconstructlonusedlntheModel1+traps

tested at Port Ma1tland a!ld Fourchu. Inanat1:empttodes1gn

a metal trap that could be bu1 t more easlly by f1shermen, one

trap (Mode17)wasbulltw1thabolted, flat1ronframework

andcoveredw1thalumlnum,cha1n-11nkwlremesh.

The metal traps were fished with 15 wooden traps from

August1+to7dur1ng pre-seasonf1sh1ng and from August 10 to

October 1+ durIng the regular f1shing season. As1scustomary

inthlsarea,thetrap5weresetin"bunches lt oflO,eachofthe

10t!'apsbe1ng fastened about 8 fathoms apa!'t toa sIngle back­

11ne. The metal andwoooent!'apsvere alte!'nated wIthIn a

bunch, f1ve of each makIng up the bunch. The dally f1shing

Throughout the expe!'lment the traps were hauled 38

times tog1ve a total of 570 trap hauls fo!'eachtype. On



occasion, certain of the traps "ere not cons1dered to be In

fishing condltion becaude of open doors, heads out ~ etc. The

total trap hauls have been reduced toallawfor such traps.

The numbers of trap hauls of each type were then equalzed and

thecatchesadjustedpropoI'tionately. In552comparabetrap

hauls the metal traps ca,.ght3lt6 legal-sized lobsters, the wooden

traps 347. During pre-season fishing the metal traps were not

set as carefully as theyweredurlngthe open season and a

higher proportion may have settled improperly during the early

period. Ifthispre_seasonfishingisnotincluded,themetal

trapscaught2'tAlegal_sizedlobsters,thewooden245in498

comparable trap hauls. This is the first experiment in which

the metal traps fished as well as ~he wooden traps throughout

the trial period. Aterthe season opened a special effort

was made to ensure In so far as possible that the metal traps

settled to the bottom in the proper position. Theseuaps

were bridled from the top centre of each end bow and set with

the boat movlng very slO"l'lly. ThemoreorlesscontlnuQll5

tension on the bridle should tend to keep the traps upright.

The catch of short lobsters was recorded only during

the first five days. The adjusted catch of shorts In 54

comparable trap hauls was 32 in the metal traps, 110 in the

wooden traps. Much of this difference can be accounted for

by the wider spaces of the metal traps.



Aug. 1+

~f
~~
19

20
23

~§
30

Sept.2
3
7

16

n

n
15

2i
18
16
11+

12
11+

8
8
8

22
1+

20

ii
7

16
15
18
17

12
12
22
11

5'

1 metal trap not
fishing (head out).

tnapnot
(head out).

3 metal traps and
1 wooden tnp not
fishing (heads out).
1 metal trap and 1
wooden trap not
fishing (heads out).

3 metal traps not
fishing (heads out);
3 wQoden traps not
fishing (damaged).



Table V (condnued)

N~~tal traN~. ~~~en traN~.
shorts legal size shorts~,--"s~lze,,--~~,,--_

Sept.22 -
25 -
27 -
28 -

Oct. 1
2
4 -

32

6
8
2

11

362

1 metal trap not
fishing (head out).
1 metal trap not
f'lshlng(pslde
down).

Themethodof'fIshlngequa. numbers of metal and

woodentrapslnthesamebunchprobablyprovidesthebest

measure of their re~ative fishing eff1c1eneyo It dC6S not')

howevertglveagoodmeasureofreslstancetostormdamage.

traps. Alternately, the metal traps were proOBbly shlt'ted

around more than usual oecause of the pull fromthewoodon

traps. Followinghurrlcane "Edna" three wooden traps were

wIre mesh trap, it appeared to fish as well as the other metal

or.WOOdentraps.

5. Port Maitland, N.S., 1954-55 Experlment.

DurlngNo-"ember 9 9"'.,sevennewtrapswerebul1.ttOT

testlng off Portlla1tland, N. S. The f'rameworkof' these traps



~~ ~!
""og

~~ 'M
~~;~~

:>:
l"f"lr-lNrll"l') ~~

til ~}'~II~ '~

~1f Eo< ~~~~~~~ .-; .....'8'-;
3e-.i

I~
gj~~~c:jco~ <Xl;!;

i~ ~~~t:!.1 I~ "-

.';~ UEo< ~~~~~~~ .-;.,
~~

l~
'Lr-.o..;tco 110' ,-

~Z

§j ~~~' 'g ~

~!
f

r

~~~~~~~ .-;

~:>:
.-;

i~ ~~ ~~~~' I~ '"
~1'.





1111111111
1

1111111;11



was made of bolted flat iron slm:!..lar to the Model 7 trap.

Six of these traps (Model B) were covered with uum~n',m cha.n-

linkwlremesh,andone(Mcde19)wascoveredwlthcottonrnesh.

slderably by the protective coatings. These seven traps,

together with 12 traps (Models" and 5') previously fished at

Port Maitland and Fourch""ware fished off Port Maitland from

December 2, 1954, to May 30, 1955. The daily catches are

two types were usually but not always recorded separately. The

catches of short lobsters were not recorded after December 17.

Thecatchesoflegal-sizedlobs"ers,adjus"edtoallowfor

dUferent numbers of traps fished and for traps not 1nfishir.g

condition, are shown by haH-monthly periods in Table VII.

%
efficiency

""'To=tal=s_--"9="9C---...........u;3B>l-B. ------2:±2 -"-7"----_



compared with the catches from the wooden traps. The catch

from the metal traps, expressed as a percentage of the catch

from the wooden traps, is shown by half..monthly periods in

Figurel. The results are very simllar to those obtained

in the 1953-54 experiment at Port Maitland. During the first

s1xweeks of the season the metal traps fished aboU't 85 well

as the wooden traps. In 334 comparable trap hauls during

this period, the wooden traps caught 22'tlobsters, the metal

208 lobsters (92.8%). During the correspondlng period of

the previous year the metal traps caught 96.6% as many

lobsters as the wooden traps. After mid-January the efficiency

of the metal traps fell to less than 50% and remalnedlow

throughout the cold-water period. Asinthepreviousexperi­

ment,thereissomeevidenceofrecoveryoftheefficiency

during Aprll and May. The average efficiency for the complete

period was 71:' as compared to 76% efficiency for the 1953-54

experiment. Duringthe1953··54experimentitwasthougnt

that the low mid-winter efficiency could have been caused by

the wide spaces on the lower sides of the traps. It appears,

however, that this cannot be the explanation since essentially

the same results were obtained in the 1954-55 experiment in

which traps that did not have wide spaces along the lower

From December 2 to 6, 1954, the wire mesh traps

caught anaverageof4.9 shorts per trap haul, the steel rod

and wooden traps each averaged 2.8 shorts per trap haul. It

seems clear that the short lobsters t"ound it easier to escape



from the wide-spaced steel roJ and wooden traps.

indication 1nthe data that the mesh traps were more effic1ent

than the rod traps 1n catohlng legal-51zed lobsters.

A severe storm which lasted from December 7 to ~3

destroyed 14 of the 19 wooden traps and severely damaged the

otherfivetothepointwhererepalrwasquest;iorlab:e.Ofthe

19 metal traps, l8remawed1r.l1ne, undamaged throughout the

storm,althoughthewaterwasquiteshoal(5to6fathoms).

One metal trap eQuId not be found af'ter th& 3'to:-m and it was

thought that the l1nehad caughtdcr.m. Asecond;tormon

February 12 and 13 destroyed and damaged apprec1ab16numbers

ofwQodentraps. NOp:-8ciserecordswere obtained on the

losses but the metal tra;"3 were undamaged. Throughout the

six-month season, seven (37~) of the l.9 meta:" traps were ~ost

for varl:>us reasons. These traps whl{;h are heavier In water

thanthewoodentraps,came'throughthesevereD6cemberstorm.

Undoubtedlythebuoyl1ne5s",ffereddur1ngth1sstormand

some of the metal traps were subsequently lost when the rope

parted as the traps were being hauled. The fisherman felt

that the buoy l1nes of shift1ng wooden traps sometimes snarled

the l1nes of metal trapsw1ththe result that both buoys

disappeared. Therewasnoevidenceofdrectdestruc:tlonof

Two metal traps were sh1pped to Amherst on February 14

farexhibit10nat the annual meeting of the Un1tedMaritime

F1shermen. Thesetrapswerelaterexam1nedatthemeetlng

held 1n Halifax on February 2... Althcr~gh on superfic1al

exam1nat1onthe alumlnumme3honthewire mash trap appeared

to be sound, 1twasfound on closer s'tudy to be badly corroded.
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By mid-March, after 3t mon~hs' fishing, the aluminum had

corroded so badly that the traps were no longer fishable.

The aluminum mesh was t;hen replaced wl'th 1" x21f rectangular,

welded,galvalllzed,wlremesh. There seems to be little

doubt that the corrosion was the resul~ of electrolytic

actionbetveentheironfzameworkandthealuminun.mesh.

When the seven mesh traps were 'ouilt n November.,

1954,theyweretreatedwith"Rust-oleum",afishoilbase

paint. SIx of the traps were gIven one ortvocoats of

ships' bottom prImer (#325'. Two of these then receIved a

dip In Ace of Spades tar base paInt. Onetrapwasgiventvo

coats of brIne proof grey (#975J. Four of these trapswera

lost before the completIon of the experiment. li.thonlythree

oftheseventrapsleft,1t"asdifflculttojudgethevalue

of "Rust-oleum". By the end of May much of the protective

coatIng had worn off. Althonghthelronframeworkwasstill

In good shape aftersixmonths'fishing, thIs may have been

becausetheeleetrolytlcactionwhichdestroyedthealuminum

mesh actually protected the Iron.

6. Stonehurst,N.S.,1954-55Experlment.

Onrece1ptofareques'tfl'omMr.Je.9senR.Tanner9

the 15 metal traps (Models 6 and 7' that had been fIshed off

Mimlnegash,P.E.r.,durlngthelatesummerof19''+were

shipped to Stonehurst, LlmenburgCounty, N. S. Thesetraps

weredeslgned for an area where theeatchlspradomtnanty

7" to 9 ft ~ann9r lotsters and were not intended for use 1n a

marketlobsteraraa. The-:rapswereeonsldersolysmaller,



with smaller fishing rings than the wooden traps in ~ommon

useatStonehurst. Themeasurementsandwelghtsofthemetal

Stonehurst 'Wooden traps Metal t!"aps

~~~~~: ;~~~h

~;~k~ed~:~~~:r of
fishing ring

Weight in air
Weight in water

36"
28"
15t"

6 11

~~ ~~:~~ ~~~::~ ~ :~~~~~ l

iii::
Itt"

35 pounds
30 pounds

Because of the rather marked differences in the trap~

the results do not gIve a true measure of the eff1ciencyof

metaltrapslntheStonehuTstarea. Thefishermenwere,however,

keen to test the metal traps and theM:xlel6 and 7 traps were

theonlyones8val1able. The traps were fished from December 1

toI2,195!+,andfromAp1l12toMay20,1955. Thedai:y

catches are l1sted in Table VIII. In337traphaulsthewooden

traps caught 95 market lobsl;ers and 42 shorts. In335trap

hauls the metal traps caught "3 ("5~) market lebsters and

52 (124~) shorts.

The fact that the metal traps caught more short

lobsters than U.ewooden traps suggests that the emaller

fishing rings on the metal traps reduced the efficiency of

these traps for market lobsters, which in the Stonehurst area

are relatively large. About Aprll 20 the rings on the metal

traps were enlarged but by this time the general lobster eat~h

waspoorandnoappreelableeffectlsapparentlnthedata.

When the traps were first setoffStonehurst, the

fIshermen were encourage:i tobrldle, them from the top and take

extra care in setting them to ensure in so far as possible that
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they settled to U,e bottom in the proper posit1on. This may

have been done during the December fishing. Whenthet,.aps

werere_setinApriltheywerebridledfromoneel"..dlnthe

usualfashlon.Ononeoccasioninmld-Aprlloneflshel'IDan

noted that three of the elght trapswerelylng on their sides.

Traps in this position almost certainly have a 'W"/er/low

efficiency, p5.rtic'.A.~arly when the water 15 cold and the

Too small fi3hi~ rings soothe f'al11.:.::ec.·facon­

siderablepropcrtlonofthemetaltrapstosettleprcperly

may aCcolUlt for the relat~vely poor catch of ma::,k~t l::>bsters.

Fishermen of the Stoneh:lrstareawhohaulbyhand

complained t~,at the metal t~aps, which weighed over twice as

much as tt.e wovden traps in 'Water, were too hard to haul. Some

reduction in weight maybe poss1b:e but the trap must be strong

enough to withstand ordinaryhandl1ng and heavy enough to

7. St.Andrews,N.B.,1955 Experiment.

From May 7 to June 10, 1955, a variety of experi­

mental traps were fished off the Bio1cgioa1 Station, st.

Andre\-,s,N.B. FauI' of these: traps were made almost entirely

of aluminum, cnewasmade of galvanized sheet lronand one of

fibre glass bonded with plastic. MojelslO,1l,12, and13,

werebulltattheTechno1ogicalStation,Halifax,N.S.

Model14wasbulltinKingston,Ontario,bytheA:umlnum

Company of Canada and ler.t thrcugh the courtesy of Mr. Geo,.ge

Shaw. Model 15 was designed and bullt by Mr. WilliamG.

LaPierre, Belfast, Maine. ~hese traps were sat singly and



flshedalongwlthflveconventionalwoodentrapsandtwolron­

framed traps (Modell)thathadbeenre.coveredw1theotton

mesh. The lobster catches are summarlzed InTable IX.

Numbersoflobsl;ers caught Inmetal (Modeisl,lO,
11,12, 13,1'+), f1breglass (Model 15) and wooden
traps f1shed at St. Andrews, N.B., May 7 to
June 10, 195'5.

No. of No. of lobsters
Type trap hauls Shorts Ilarkets

Corrventionalwooden
1 Iron-tratle,cottonmesh

10 Rectangularaluminum
11 Trlangularaluminum
12 Pyram1dalalU!!llnum

N n~~: ~~;;:n~dc~~~
15 Flbreglass 1
and scarce. Thls,togetherw1ththefactthatsofewl;raps

weref1shedforsoshortaperlod,make1tlmposslbleto

determlnetherelat1veefficlencyofthevarlousmodelswlth

any degree of accuracy. I"tseemsobvlous,however,thatnona

of the Ilodel 10 toi5traps fished as well as the 'wooden traps

or the iron..framedllodelluapswhlchwere ofcomentional

design. Oneobviousdifflcultywil;hllodels12,13and15was

that the entrances to the traps were too sma11 for the sizes

All of the Model 10 to 15 traps were light in aIr

(53J'+ to 19 pounds) and in water <3t to 153!'+pounds). Under

norma1fishingcond1tlonsmcsl;wouldrequireadditionalba11ast.

llodelslO,11and12weresol1ghtlyconstructedthnthey

could not be expectedtowHhscand normal handling 1ncom­

mercial fishing. The flat, box-·like trap (llodel13)wa5



culties could presumably be overcomewlth&.more open con-

Althoughtherestlltsofthissman ..scaleexperimer..t

are not encourag1ng, some of the novel Ideas 1ncorporated In

8. Miminegash,1'.E. I., 1955 Experiment.

FromAugust3toOcl:ober6,:955,fol:rmetaltraps

(Models 10, 11, 13,14) were fished off Miminegash, P.E. r.
ThesetrapswhichhadbeenfishedoffSt.Andrews,N.B.,in

the spring of 1955 had given inconclusive results, partly

because the lobsters vere scarce and large. Too fdW traps

(one of each model) were available for a proper test but it

was thought that a tr1al o~r Miminegash where lobsters are

plentiful and small might reveal major differences in the

four models. The four traps were set as a unIt on one line

and fished among a fleet of wooden traps. The number of trap

hauls and the catch of lobsters from the wooden and the metal

traps are summarized by three periods inTebleX. Thedat

for the metal traps are too few to permit sound conclusions.

However, the relatIve ef icieney of each of the metal traps

as compared to the wooden traps was as follows, Model 10-­

63%; Model 11--22%; Model 13--15%; and Model 14--59%.
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Conventionalwoodentrapshavetwoorthree.fishing

heads leading into a lIk1tchen" compartmento From this ~ompa=t­

ment a "parlour lT head leads to the "parlour"ofthetrap. This

parlour head is usually rigged to open towards the top of the

parlour. The use of this parlour head, its design and arrange­

ment are generally cor.sidered by fishermen to be Importan~

factors in determining the efficiency of a trap, particularly

when traps are not fished everyday. With this conventional

arrangement of thef1sh1ngandparlourheads, the traps must

settle to the bottom in the proper position. This offers no

difficultywiththerock..ballastedwoodentraps. Eventhough

theconvent1onaltraphasbeenlngeneralusefo!'manyyears,

1t seems probable that changes In des1gn would improve its

stability and efficiency. The high, rounded design is quite

subject to wave action and the arrangement of heads seems

d1rectedmoretawardsretalningthelobstersthatenter

rather than to facilitatlng their entrance. Some thought

should be given to·the development of low, escape-proof

Onthebaslsoftheexperlmentsconductedtodate, it

is concluded that lronormild steel is the most suitable sub-

stitute for wood for the frame of a lobster trap. Th"advantages

ofironareitslowcost,strength,hardness(resistanceto

abraslon),avallab1l1ty,a.:1dweight(specificgravity7.9).



Itschiefdlsadvantagelsthatifunprotected,itrustsqulcky

lnseawater. Indlcationsarethal:thlsrustingcanbe

reasonably well controlled at moderate costbyperiodle

palnting with tar base or fish 011 base paints. D"ub~e-dlpped

galvaniz.ed ircr..offersposslbilltles but 15 somewhat more

expenslve and has not been thoroughly tested lnlobster traps.

TherustrC's1stc\n<.:eofstainlesssteelmayoffsetltshigh

initIal cost. Aluminum is more expenslve than Iron, weaker,

softer, less readllyavallable and l1ghter (specificgravlty

2.7). Some of the alloys are, however, quite resistant to

salt wate~ corroslon. An aluminum trap sturdy enough to

wlthstarJdnormalhandl1ng should probably have amin1mum

weight inalr of about 15 pounds. Such a trap would cost

morethananlrontrapandwouldprobablyrequlreaddltional

ballast. Because of electrolysis the use of two or more metals

ina trap should be avoidei. Plastics offer some advantages

but tend to be expensIve and l1ght. Plastic traps would

usuallyrequlreadditionalballast.

The best coverlng materlal formetlll traps has not

yet been determined. Thet" diameter steel rods add strength

and welght to the trap that may or may not be necessary. They

should last longer thanawlre, nylon or cotton cover and with

proper spacingwlllpermitl:he escape ofahlghproportlonof

the short lobsters. Theydo,however,require6t08spot

weldsparrod-_alaborlous,expenslveprocess. Chain-11nk

wlremeshw8s1essconven1enttousetbanweldedwiremesh.

Thelatter,ifgalvanlzedandl/lO"tol/8"lndiameter

should have reasonablygo"d lasting qUallties. Itls,h""ever,
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diff1culttof1ndsultablemeshs1zesandthemesh-covered

traps tested to date have retained more shor't lobsters than

the wooden trap~e Cotton, manll:a, or nylon mesh may prove

tobeverysatisfa..::torycovers.l'helrlowcostalldeS90f

replacement may well of set thelr poor lasting qualltles.

Impropersettl1M

UnllkdtherOCK-ballasteawoodentraps, there 15

noth1ngtoensure that the rnetal trapsw1l1 settle to the

bottomintheproperpositlon. Several flshermenhave noted

in clear water that a consIderable number of the metal traps

were ly1ng on the1r s1des. Th1s appears to be theprinc1pal

defect 1nlOhe metal traps and ls probably responsible for

theirpoorperformance 5 partlcularlywhenthelobsters are

answer. This would simply increase the water resistan~e of

the bottom of the trap and tend to turn the trap upside down.

F1shermenhavebeenencouraged tobr1dle the metal traps from

the top and set themcarefully1naneffort to keep the traps

upr1ght. They have not beenenthusiast1c aboutthlsmethod of

fishlngandusuallyreverttothestlU'dardbr1dleandrap1d

setting. Somelmprovement seemed to result from adding four

tos1xplastlcfloats(?"xlt")tothetopofth6trap. The

floatsreducethewe1ghtofthetrap1n waterandaddto1ts

waterreslstanceandsoprobablymake·thetrapsmoresuscept1ble

to storm damage. They are rather awkward to use and &dd to

the cost of the trap. Another approach to the problem was

to fasten 4" to 14 11 wide g lvaniz~d str....ps along the who_e

length of the top of the nap. When these trapsweredUIIiped



overboard, ltwas noted that those with the widest strips

sheared off markedly to one side. Of eight traps so rigged,

two settled on their sides. Vanes orflns of the proper s1ze

Inthe rlghtposlt1onmayso:ve the problem. Itlsalso

possibletbat the shape of the trap could bemod1fied to

ensure propor settl1ng. Thepossibllityofdosigningatrap

that would fish effectively in any position is also worth

considering. Asafirststepinthisd1rectlon,rectangular

trapswlthfishingneads 8'teachend and two parlcur heads

leading to a central parlour have beenbulltbut notprcperly

that their four-foot, four-bow, wooden traps completely rigged

withheads,ballast,buoyar.d35fathom, six-thread l1nes for

deepwaterfishingcost$5.00to$6.00notinclud1nglabour.

They estimate that amancanbulld a trap in It to 2 hours.

An equivalent 55-pound iron trap covered with steel rods and

rigged for deepwater fishing is estimated to cost $12.00

without labour. This estimate is made up as follow.. Iron

and steel, 55 pounds @ lOI! ~ $5.50; paint = $0.30; welding

rods=$1.90jheads, buoy, rope, etc.=$lt.30jtotal=$12.00.

The labour costs tobulld'this trap are estimated at an

additional $~.oo as follows: Skilled welder, 3 hours

@$2.00 = $6.00; helper, 3 hours @$0.65 = $1.95; total = $7.95.

~his brings the total cost of the trap to $20.00. This cost



could certainly be reju~.d by mass production methods.

manufacturerestimatedthata 35'-pou.."1d,lron-f!"Bt:led,steel

rod trap could bebullt tc sell for $6.00. Thissmallertra"

could be fully rigged for about $3.00 to bring the tota~ cost

to $9.00. On this basis, a fully rigged four-baw trap would

costabout$13.'O. If fishermen could bulld the traps and

sosavelabourcosts,thefcur-bawtrap::ouldbebuiltfC:­

about$12.00. Another probable way to reduce the in1tial

cost 1s to use a cheaper, more easily applied me~h cover.

Lastinggual1ties

It Is as yet too early to assess accurately 'the

lastingqual1ties of the metal uaps. The Mode14me"t8:

traps buIlt In February, 199+, are inreasonabiygood snape

after two years. During this period they have been in the

water for something averI2months--theequivalent of six

for only two months. Whennotactuallyfishing,thesemeta:

traps were usually stored outside. Between flsh1ng perIods,

these traps have beeng1ven a protect1ve coating of tar base

andproperlycaredfor,thereseemstobereasontobel1eve

that an iron trap would, under ordinary fishing oonditions,

Necessary weight

The iron-fran;ed traps bullt at the Biological

Station weighed from2ltc "opoundslnair. Then-pound



trapswere1'1shed only 1n Northumberland Strait and were

not exposed to severe s'torms. They maybe heavy enough to

withstand storm damage but traps this l1ght have not been

adequately tested. The35-pound,three-and1'our-bowtraps

havec01D.etc.roughveryseverestormsv1rtuallyundamaged.

F1shermenwhohaulbyhand1'oundthe35-pound,three-bow

traps d1ffieult to!Jd,l,.;, ... Most fishermen, hOW'ever, are now

equ1ppedwithpothaulers. The35-pound,1'our-bowtraps

(Mode18)werel1otquitesturdyenoughtowithstandnormal

handl1ng. The56-pound,1'our-bowtrapsareheav1erthan

neeessarytuw1thstar1d storm damage and are too heavy to

haul by hand. Theydo,however,haverelativelygoodla"ting

qual1t1esandstandhar.ctl1ngwel.





Figure3--~

ro~~ == fnbg~:m~ieV~~l~i~~:;~r r~~d iron rods.

Heads -- ~e:~~ ~~ ~o~~~;r:e:~~e fishing heads, 1 parlonr

Fishingrings--5" inside diameter wooden rings, no ring in
parlour head.

"Lath" space--steelrods spaced 1 5/8" apart throughout trap.
Door--hingedwithwire, tied shut with twine.

:m~:_~l~~n:h;~:~~~~~~t~~:~:N~h:~~:;0~~~g~~di6'"
Protectivecoating--paintedwithblackpaint.
::~:rt~~i~~ == ~~rt Maitland, Yarmouth Co., N. S.



~--Notillustrated

~~:: :~~:~~~~i;l~H~~t~n~;~::~:P:::e:na:::sr::rt::, laee

Weight_.. insir,521bs.,inwater1+6Ibs.
Proteetiveeoating-_sprayedwith"AeeorSpades"tarbasepaint.
~~:rt~~i!~ := i~~t Maitland, Yarmouth Co., N. S.



Frame -- ~~;:t;;o~o~~~ei;:nw;~s~Yi" thiok; 1+ bOlis of 3/8".

Cover -- i" diameter welded steel rods.
Heads--lend and 2 eentre side fishing heads oflt"ootton

mesh,laterreplacedbynylon.
Fishingrings--5'''insid diameterwoodenrings,noringin

~:::: :~~~~+~:j;F;:!;~i::~]:::m!:l;';~~~,;
Door_.. ofi"diametersteelrods;keptelosedbytwocentrecross

S:l:l:.~l~~~~1:~1:~~;7~"1:'::.:0,::::
Protectivecoating-.. dipped in "Ace of Spades" tar base paint.

:::rt::m~~n~:~~.~~:l~~d,Yarmouth Co., N. S., and Fourehu,



Flgurs5···~

th~r~h~e~~~a~~e~i~~e~n::n~V~~~~lC~;:~~~i~~'l!~ ~~~:i 1+

Lacing-:4;:~~:h~ffi~~r~~¥~~~m::;;~~:~g:t~~;i~:::f~;;~ir.
On illustrated trap steel rods were placed along bottom
on one side to flllup space not covered by steel mesh.
This is not standard procedure.

Door -- s~:~~;dt~t~~~te~lb~~s~~lY two steel rods lengthwise

Weight--inair, 50lbs.,inwater,1+1+lbs. (estimated).
Protectlvecoating--dippedin"AceofSpades"tarbasepalnt.

:::::rt::~t~~~nf:~~.~at:l~~d,Yarmouth Co., N. S., and Fourchu,



FlgL.re6--Mode16



F1gure7~-~



F1gure8··-~

::::: ~~ m~~l:~~~;:!;F~i;~:~i !~'~:i;~]~~i:~!~g~' ~d
~~=n~~ ~~~~e~ttached with steel wire through holes

Heads __ nylonmesh(approx.l!"mesh);twosideeentreheads
and one end head,nofishing rings. Heads laced through
holes bored in the angle iron base.

Door--2flat iron bars ar..d crossp1eces; coveredw1thalumlnum
mesh; kept closed with two wooden buttons.

Bridlerings __ ironringsaboutl"indiameterweldedtothe
top of each end bowo These were used to attach a

Outside di~~~s~~~~l~_s44~r~~n~o~d25~t~i~/~~pmr.·high.
Weight--inair, 35Ibs., in water, 271bs.
Protectivecoating--paintedwith "Rustoleum" a fish oil base

paint.
~~~:rt~~i~~ == ~~rt Maitland, Yarmouth Co., N. S.



S1m11artoModel 8 except as follows:

Cover--l!"cottonmesh.
We1ght __ 1ua1r,37 1bs .,(afterbe1ngtardipped);noweight

1nwateravallableasth1s trap was lost.
Proteet1vecoat1ng-.... onecoatofpr1merplusonecoatoftar.

~::~:/~~ir~ :: i~rt Maitland, N. S.



F1gure9--~

Aluminum mesh "obster trapbullt at Technological Stat on,
Halir.x,N.S.

Frame __ athree_bowtrapwithframeofanglealuminum5iB"wide
by 1/16" thick, rivetted at the joints. Rectangu~ar box-

Cover -- :~~~~:~!~!i~:~H;~~"a;u~i~)~m~~ha~~m~~;;~h~h~~
~~;~,m:~~ ~i~~rt~fs~~:r:r:~s~:~.c,,;~~e~e~~tea;a;~~~~~~~
to the frame of the trap with aluminum wire.

Side head~~P~r~~~~:~:t~~e:!~~~t:~i;;i ~~:~;~~rmt~!t:j~~
::C~a~i~:e~e;~ ~~:nf~:m:b~~~ ¥~a~~~:l~~ ~~~o~O~}O~h~f
trap. This roo was bent in a "u" shape rather than a
rIght angle as used in the frame of the trap. The two
lacingrooswere attached to the end bow and other
support by aluminum screws. These were the only joints
in the trap whIch were not nvehed.

Door--thedoorofthe same material as the other outer covering
of the trap was bound all around with sheet aluminum
g1v1ng a border of about 1"w1de. This door measured
39n longbylonwideandwasplacedinthecentreof
the top of the trap. It was held closed on the back

~~;?~~~~: ~~~~3t~ir~n~i~t~~eo~ i'S"f~~~k,
~i:~~e._~f~~~h;~s ~~l~~::~i~~t~~~ t~~~~7i3t" high.
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F1gureu--.~

Pyram1d-shaped alum1num lobster trap made by Teohnolog1cal
Stat1on,Hal1fax,N.S. Reze1vedatSt.Andrews, May 13, 1955.

Frame -- ~iv~~~:~ :~u~~~ ~o~~~~~.lll w1de bent 11ke angle 1ron and

Cover -_ ~~~~l~i~l~ ~~~red. except on the top, with alum1r.um

Door __ oneofthefours1des 1sh1nged at the basewithw1re and
opens as a door. Th1sdoor1sheldclosedbyanalum1•.
numbuttonat the top ofthe-crap.

Br1dle r1~~Se;~ht~~p~~~~;n~~r~;~g~t~~edi~~e~~rth:r~r~~a~~~one
attach1ngthebr1dle. Theser1ngsarewiredtothe

Fishing hm::;:i~~:H:~t~h~ft~~~ew~;~~ri~~: ~~~~~e4~a~q~are

,:::::e-~~~:~!~~!li~ 1~~~~:~::;~;:~~~;:;;;:::~:e:a7~~,~:o:cal
~he4;r~;d:,,~r~r~~1~~~ ~~~:l~:~' ~~~~n~~e (~;o~~~i~e to
combat electrolysis and/or to act as a ballast.
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F1gureI2--~

Galvanized iron box-type ~obster trap made at Teehnologieal
Station,Balifax,N.S. Received at St. Andrews, May 13, 195'5'.

Frame--agalvanizedshee't ircnbox24-u long x24 rt wide xo"
deeprivettedatthecorners. Anlronbarl"xl/"
rWls all around the outside of the trap level with
the top. Half of the top opens as a door and is held
e10sed by a peg and eye attaeheatoanotherbarof1"x
l/B" ironrWlning aoross theeentre of the top of the
trap. The door is attaehed on the other end with
wire hinges.

Fishingheads--arectangularfishinghead6"x4"lsplaced
at each end of the trap. These heads have a trap door
arrangement ofwJ.res hanging about I" apart to alloll
the lobsters to get inandpreventthemfromgettlng
out. These trapdoors are attaehed to both the top
and bottom of the trap so as to work whether the trap
sltsonltstoporbottom. Six I" diameter and nJ.ne
3/B" diameter holes are bored ineaeh side of the
trap to allow water to get in and out.

BridlerJ.ngs--a2"dIameteraluminumringis attaehedat the

Weight __e~~t~~r~f18terb::~ei~fw~~:r:rf~{~~s:he bridle.
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F:l.gure13--Mode11lt

Alum1numlobster trap made by Aluminum Co. of Canada, Kingston,
Ontar10. Rece1ved at St. Andre"'~ May 9 1955.
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Plas·;:;1c lob3ter trap b'J."'lt by L8.r 1"1'9 Boatwor!:{s, Be::!..~o.st,

Maine,lJ.S.A.




	0001_Cover
	0002_Inside Cover
	0003_Page 1
	0004_Page 2
	0005_Page 3
	0006_Page 4
	0007_Page 5
	0008_Page 6
	0009_Page 7
	0010_Page 8
	0011_Page 9
	0012_Page 10
	0013_Page 11
	0014_Page 11a
	0016_Page 12
	0017_Page 13
	0018_Page 14
	0019_Page 15
	0020_Page 16
	0021_Page 17
	0022_Page 18
	0023_Page 19
	0024_Page 20
	0025_Page 21
	0026_Page 22
	0027_Page 23
	0028_Page 24
	0029_Page 25
	0030_Page 26
	0031_Page 27
	0032_Page 28
	0033_Page 29
	0034_Page 30
	0035_Page 31
	0036_Page 32
	0037_Page 33
	0038_Page 34
	0039_Page 35
	0040_Page 36
	0041_Page 37
	0043_Page 38
	0045_Page 39
	0047_Page 40
	0049_Page 41
	0051_Page 42
	0053_Page 43
	0055_Page 44
	0057_Page 45
	0059_Page 46
	0061_Page 47
	0063_Page 48
	0065_Page 49
	0067_Page 50
	0069_Page 51
	0070_Back Cover

