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I. NT RODU CT1 ON

In order to evaluate t hase factors, two different studies were conducted.
ln the f irst., f ishermcn in ~Iuscongus 1iay and .John ' s Bay helped researchers
obtain data on 7, 716 trap Iiauls during 1977-197b..iost. of t1!e data presented
iii Lliis paper come f rom t.his study. In the se< ond study conducted in the fall
of 1978, 1 liree f ishermen f roni Vemacuid Harbor all.owed researchers to gather
dat.a on a sma! 1er number o t traps to address issues coiicerning met al t.raps
wiiich were not examined in t.he first study. The nutiber ot traps 1iauled was
large enough for sLat istical reliabiliLy and Llie dat a were. collected under
coiiditions whic!t allowed for control of a number of si grit i cant factors
influencing lobster catches. The issue o f c:ontrols is crit. ical. One caiiriot
compare the catches of. various types of wooden and riiet.al traps unless one
takes into account. ot her fact.ors sucii as season, tlie type of bait used,
pos [t.ion of t.iie t.rap, Iiead type, etc.

! t is assumed that the readers will be familiar wit1i L1ie sos L elenieiitary

aspects of the lobster industry. Descriptions are included on aspec t.s ot
the indust.ry iinique t.o l~ine  e. g., local 1 aws!, but no pretense has been
made to doser'ihe the boats, traps, daily round, the territorial sys em, e c.
Those who are unfamiliar with the 1'iaine lobster industry may 1 irst «ish
consult the art ic1es listed in t1ie bibliography.

Vhen trying to assess various kinds of gear and catches of differen" types
of traps only a statistical analysis will do, Impressions will not replace
liard data on exactly what was caught from various trap' or the wort.h o1
those catches. It is, t.1iere fore, necessary to express these Fi ndin ~ i ..
numbers. An at temp t: has been made, however, to present a11 data in t.ernis
th at shed li gh t on the problems, not obst.ure them. Througinout the pape r
clear distinc tion is made between t.he facts  data or. wliat came up iii the
traps! and t.he analysis o f L hose fac Ls. It. is possibl.e, o f cou r.se, t:iat
experi enced fishermen may accept thi s information but iiave a di f Tc rent
in terp re tat ion .

In analysing toget1ier all of the factors whi ch influence lobster La c
a statisti cal tool known as regression anai vsis was usa d. Althougii t hjs
of immense practical val~e to social scientists, it is an advance 1 s:-ti
tical technique which relies on sophisticated mathematical con 'c t.s.
1ioped that the explanation of the techniqiies use<1 as wel 1 as:. he r» ..It.s
readily understandable to any reader who knows lobster ish1n=.

4: re

Al though metal lobster traps have been in existence for at least. Lwc decades
and fis1iermen in Naine have been using them in large iiumhera since 19. ~, the
desirab i I it v of changing to such traps rema i ns in doubt.,'iany f ishc rrien fee 1
t.liat. metal trap., are vastly more efficient; other fishermen, equally experienced,
argue t.hat. t1ie const ruction material of a trap has little e f fec t. on lobster
catches in comparison witii other factors; st.i ll other fishermen argue persua-
si vely that certain types of metal traps are inferior to the 1.raditionai wooden
traps. The object of t1iis paper is to analyze tlie fact.ors influencing lobster
catches with a view toward determining the rel.at.ive importanc< of each. The
influence of trap construction material on catches is of particular interest.



. 1ETHOIX!LOGY

In the first study to obtain information on the relative ef ficiencv of di f fr rent
kinds of metal traps, five Univer'sity of Maine employees rode lobster boats owned
by eighteen fishermen from five towns in the Nuscongus Bay region of «laine.
They recorded data on 7, 716 traps which were hauled while team members were
onboard. The data were obtained in July/August of 1977, November/December
of 1977, and April/Nay of 1978.* The informat.ion was coded, keypunched, and
analyzed by computer. It was then incorporated into a prel iminary article
on trap catches which was shown to several fishermert for their comment s.
Generally, the fishermen who read the pape~ agreed with the results but pointed
out one serious deiiciency: it had been assumed that all galvanized and
aluminized traps were alike . Several fishermen claimed that traps niade of
wire which is impervious to corrosion fish bet'ter than those made of wir<
which corrodes. Accordingly, to test this hypothesis data t ere obtained on
another 2,135 traps pulled by three Pemaquid Harbor fishermen in the fall
of 1979. During this second study all of the original infcrmation was recorded
plus data of t.hc condition of the wire on the metal traps pulled. l t should
be noted t.he only data on the corrosion issue comes from the 1979 fa I 1 samples.
In 1977 and 1978 the vast majority o I the traps pulled had not cot roded.

All of the data appearing in this paper were obtained by six people from the
research team who were either pet'manent or temporary I.'niversitv employees;
none were obtained by fishermen, state employees, or anyone else.

During the months when the trap samples were conducted, the researchers list ened
to the evening news for the weather report and then called fishermen who had
agreed to help for permission to accompany them in the morning. The researchers
would get up between 3:00 a.m. and 6:00 a.m., depending on th» season, and meet
the fishermen at some designated place, usually the dock of the cooperative or
deale~ to whom that fisherma~ sel l.s his lobsters. Each researcher would spend
the day on a dif fe rent boat recording data on every trap pulled during the day.
One set of data was recorded for every string*" of traps that was pulled: the
name of the fisherman, the date, the string posit.ion, the type of bottom, the
depth of the string�, the harbor from which the man fished, the type of bait
being used, the number of layover days, and the. distance o f that string to
s trings owned by other fishe rme.n. I'or each i.rap in the string, note was made.
of whether it was a metal or wooden trap, any unusual feat~res of the trap,
size of the legal lobsters caught, and the number of notch-tailed lobs ebs
if any.*** Since fishermen are paid only for pounds of legal-size lobsters
caught, no attempt was made to record data on the short lobster~. A trap

*During the summer of 1977, t.he trap sample was obtained by James Acheson,
John Thorvaldsen, and Vill.iam Acheson. 'I'he winter 1977 sample was obtained
by James Acheson and John Bort. Thc spring 1978 sample was obtained bv James
Acheson, John Bort, and Jayne I elle, while the 1979 fall sample was obtained
by James Acheson and Terr' Cucc.i.

**Lobster traps are. normal:ly laid irt clusters or strings.
***Under .urrent Maine law, only lobst.era which measure between 3- 3/16 and 5
inches on thc carapace may be legally taken, Also, it is il legal to take females
with eggs or those which have ever had eggs on them. I4hen a female lobster
wi th eggs is caught, she must be marked by cut ting a v-shaped notch out o f one
of her tail flippers. Such notch-tailed lobsters cannot be legally taken by
any fisherman again since they are proven breeding stock-



catchirrg mostly shorr.s is of very little interest to fi shermen.,'ioreover,
it should be noted that no attempt was made to weigh t' he lobsters caught
sirree scales would be inaccurate orr a moving boat. 'I'he carapace lengths
of legal lobsters were measured using a standard scientific. caliper, and
the results were recorded in millimeters. The weight of lobsters was obtained
later by converting length measurements into pounds using a simple mathematical
formula. Ordinarily there was ample time to record these data. in the area
where this project. took place, fishermen pull between 150 and 350 traps per
day or a trap every two to three minutes on the average.  A sample data sheet
used to record this information is included at the end of this report. !
Csually researchers returned to the dock between 1:30 p.rn. and 3:00 p.m. and
arrived home by 4:00 p.m. On some highline boats, one might leave the dock
at 5:00 a.m. and not land until. 5r 3O p.m.

No attempt was made to obtain data on lobster catches along the enti.re coast.
Fishermen fishing out of four adjacent harbors were carefully selected in order
to control for a nun;ber of ecological and technological factors. Since the
issue of controls is so critical, some explanation of. this aspect of the
methodology is cal led for.

A large nrrmber of factors influences lobster catches. Thc number o f lobsters
a man obtains varies enormorrsly depending on season of the year, the number
of traps employed, and the area he is fishing. Iobstermen state that in any
area, at any given season, catches will vary depending on the skill of the
f isherman, the position of t Ere t rap, the depth at which it is placed, the
type of. bait used, the type of heads, the length of the trap, and what ! he
trap is made of. One cannot accurately assess how well metal traps fish
cornoared to wooden ones if one compares the catch of four-foot wooden traps
bai ted with alewives in the Stonington area in the spring with three-foot
vinyl-covered metal traps baited with bagged herring from the Kittery area
in rnid-winter. If one wants to compare metal and wood, one must control for
all these extraneous factors. This could only be done by carefully selecting
the people and conditions under which the data were collected.

Several important comments need to be made in this regard:

l ! it is necessary to control for the time the trap has been in the
water. One cannot compare a metal trap and a woode~ one if one
trap has been in the water for three days and the other ior only
lralf an hour. Consequently, in measuring the output of traps,
researchers used as a measure pounds of lobster roduced er tra
er la over da . This is the standard measurement used throughout

this paper. The number . 333 Lb/trap jLO~J means 1/3 pounds per trap
per layover day.

2! Only fishermen who were using both metal and wooden traps were asked
to participate in this project. These men did not have the same
number of metal and wooden traps, but they all had some of both types
This allowed for comparing catches from metal and wooden traps taken
by the same man in the same day,



There is substantial evidence that some men are much better fishermen

than ot trers  Acheson, 1977! . This is generally acknowledged by every-
one in the indostry. In order to control for skill, men were clrosen
who had been in the lobster business ful l -time for a least fi ve v ears.

There were no part � ti~ers or new fishermen in the sample. 'lhis attempt
at control was of some help, but proved Lo be inadequate. A great deal
of the variat ion in cat ches can be accoun.te.d for only if a vastly more
sophisticated indicator of skill is used. it is naive to assume that
all people with five years experience are equally skilled fishermen.

3!

Some fislrermen stated with great. vehemence that there woul cl be a

strong variation in tire performance of wooden and metal traps according
to tire season. Such a hypothesis was generally phrased in terms of
predicting that either wooden or metal traps would fish better at
different times of year. In order to obtain information on such
factors, data were gathered at three different times of the year:
just after shedding in .July and August; in the middle of the produc-
tive fal.I. fishing season  November and December!; and in the spring,
when catches are general ly lower.

4!

There is a good deal of evidence suggesting that men fishing f rom some
areas do bet Ler than men fishing from others due to differences in
concentrations of lobsters, variation in fishing effort along the
coasL, and other ecological factors not understood  Acheson, 197B! .
For this reason the investigation was limited to fishermen f rom only
Pemaquid, New Harbor, Bremen, and Friendship. Fven this attempt at
control proved to be inadequate. While Muscongus Bay is relatively
small, it is not a uniform body of water. Some areas of t.he bay are
far more productive of lobsters tlian others. These di f ferences show
up most dramatically i.n the case of Bremen fishermen who had been
doing unusually well the past few surnrners when they were fishing far
up Muscongus Bay. Fishermen from Friendship and New llarbor, fishing
further down the bay, were catclring far fewer lobsters during this
season. For this reason, it is impossible to compare catches
 particularly during the summer! without controlling for the specific
territory in this bay where men from particular towns fish  Achesorr,
l972, 1975! .

Lobster fishermen believe the type and construction of traps strongly
influences catch. The majority build their own traps, rig them, and
constantly make minor changes in design. Thus, not only do trap sty 1 es
differ from one man to anotlrer, but the same man might have several
different styles which differ  at least in his mind! in important
respects. At the lobster trap factory run by James Davidson in
Round Pond, Maine, fishermen can choose between forty different. models.

6!

Co~trolling for the type of trap is not as difficult. as it might at first sound,
since all fishermen in the area under study use only a lmited number of types of
t~aps. All tr'aps used are either three-foot or four-foot models, with either
three or four heads made of nylon or some other synthetic. twine. In this area



the vast majority of t.!ie traps are fitted out with either hake mouth heads
 string heads where the opening for the lobster is made very narrow by pressure
from guy str'ings! or hog ring heads  heads with openings held open with metal
rings about five inches in diameter!. ln this area there are two different
kinds of metal traps in use; traps made of aluminized wire and traps made of
vinyl-coated wire. All of the wooden traps are the traditional bow trap
 half-round! covered with oak laths. In order to control for type of trap,
fishermen werc selected who used metal and wooden traps, three or four
feet in length with hake mouth or hog ring heads or a combination of t!iese
two types of heads. If men pulled any other type of trap during the data
col!ection period, the information was not recorded.

While it took two faculty members and three researcti assistants along with
twenty lobstermen over a year to collect the data on these thousands of
traps, the results can be expressed in. very few tables.

In the following pages, three different types of tables are presented.
Each one approaches the issue of comparing metal and wooden traps from a
different perspective and gives different information.

SEASONAL VARIATI !NS AND TRAP TYPES

Table I summarizes all of the data obtained during the first study on pounds
pcr trap per layover day for all seasons in which informa i<in was col lee ted.

TABLE I

Pounds/Trap/Layover Day for Vinyl, Al uminized, and Wooden
Traps Over the Annual Cycle*

.sumhe.
I ra i I' <! i s

I<o«n Js Iie r Trap-
gier I.ai o< er I.!aySeason Tra 3 Ii ic

Somme r I!! 77 vinvl
wood
a liimi»i ed

0. 3 ! i

0. 518
0.850

250
1 ! !

1  i <

Winter 19. 7-,8 vinyl
wood
a. I um i n 1 .. c d

0. 381
0. 2�8
0.877 851

bprinp 1!�8 vinyl
woo d
al i>mi ni zcd

0. 88
0.260
0 Zb;

 i8 <
11 10

91.

*AlI data in Table I were obtained in t he first. study �977-78!. The meta.'
traps were in good condition and were not corroding.

**There are two commonly used ways to measure the output of a trap: 1! =,,«u ids
uf lobster per trap hauled, and 2! pounds o f I.obs .er per trap haul e 8 per j.ay«ver
day. In  .»is case, pounds per trap per layover day Iias been used since .'.:i=-
measureme»t takes into account the working time of the bai' .



Statistical Note ril

l.~egrer s
of

pret <lorn

hcve 1
of

Si gni ficance

Value o f
Co ari son tSeason

SO  not sinni!icant!
001   si.r! i fi cant!
 �1  si~ rr j f leant!

vinyl vs. wood
vinyl vs. alrrminized
woo rj vs. alumini zerj

Summer 1977 0.0 51
-9,929

11.813

328
.1

550

Winter 1977-78 v inyl vs. a lumin i zed
vi ny1 vs. woo d
wood vs. aluminized

0.139
0.156
7.257

g25
5]. 0


/7

.50  rrot ..i <ni ficant!

. 50  not. s ign j f i cant !

.005  si   n~f r cant>
Spring 1978 v i ny 1 vs. wood

vinyl vs. aluminized
aluminized vs. wood

-1 .220
-1.559
-0.396

1602
1549
1978

. ZO  not si gni ficarrt !
,10  rrot signi  .icant !
.50  not igrrifi cant !

Several critical facts stand out clearly in Table I. First, Table I underlines
the fact that a good deal of seasonal variation exists in the lobster fishery.
In general, traps do best after shedding season in the summer and worst in the
spring. Wooden traps, for example, caught . 315 lb/trap/layover day in the sum-
mer; .265 lb/trap/layover day in the winter; and .260 lb/trap/layover day in
the spring. The same downward trend can be seen in the figures for the
aluminized traps. There is nothing surprising in t.his. Everyone in lobster
fishing has known for years that spring fishing has been very bad in compar-
ison with shedder season and fall fishing.

More importantly, this table points out that: there is no single type of trap
which consistently outfishes all others, nor any type of trap that always does
worse than the others.

These figures, however, give very little reliable information about which t.raps
fish best at any given season or over the course of the year. For' example, it
might appear that one coulL conclude that vinyl traps did worse t'hat either
aluminized traps or wooden traps in the summer, but did significantly bet ter
than aluminized or wooden traps in the winter. In the spring, they w'ere again
outfi shed by the aluminized and wooden traps. L'nfortunately almost none of
these conclusions can safely be made given the statistical probabilities
involved. In the spring of 1978 aluminized traps caught .267 lb/trap/layover
day and wooden caught .260 lb/trap/layover day; while the vinyl caught .238
lb/trap/layover day. However, these differences are not statistically signif-
icant. The difference in average catches  lbs/trap/layover day! is small
enough that they could have occurred by accident. Moreover, in the winter
of 1977-78, there was no statistically significant difference in the catches
of vinyl and aluminized traps. The vinyl traps caught .381 lb/trap/layover
day and the aluminized traps caught . 377 Ib/trap/layover day, but the res~its

the test of significance again demonstrate there is a high probability
this could have occurred purely by accident.



Of course, tests of significance are not always reliable indicators of what
is going on. These figures indicate that in the summer of 1977 aluminized
traps out fished both vinyl and wooden traps by a wide margin. Moreover, the
dif ferences in mean cat.ches are highly significant statistically. + In fact,
there is only one chance in 1000 that these results co~ld have occured by
accident  those who know some statistics can verify this by looking at the
I' figures in Statistical Vote ftl! . From these figures, obtained in the
summer of 1977, it might appear that the. aluminized traps are clearly
superior, and that there is not much difference between the vinyl and
wooden traps. I'hese conclusions are not warranted. A great deal of the
aluminized fishing gear in the summer of 1977 sample was used by Bremen
fishermen and, for reasons no one can i iguze out, catches have been very
high in the headwaters o f ~iuscongus Bay and t.he Medonek River where Bremen
f ishermen place their traps inshedder season  summer! . The criti.cal
question then is: are the. promising results of the aluminized traps
 recorded in Table I! due to the traps or to the fact the. fishing in
certain areas is especially good'? The information in Table I does not
provide an answer to this question.

It shoul.d be noted that wooden traps are outfished by both vinyl traps
and aluminized traps, In no season of the year do they clearly do bei:ter.
Those who know statistics, however, will immediately recognize that
Statistical Note b1 demonstrates the dif fezence in means between wooden
and vinyl and aluminized traps is not always significant- so that nothing
conclusive can be drawn f rom Tab Le I. Nevertheless, there is st rong reason
to believe that wooden traps do not do as well as metal traps as long as
the metal is not corroding. This is indicated, though not proven, by the
intormat ion in Table I.

F I S HI NG S KI LI. AVD CATCH F S

All of the men who allowed researchers to gather catch data on their boats
had at least five years experience, were full-time fishermen witt> inboard-
powered boats, and fished throughout the year. It was hoped this would
control for skill. It did not. The men who helped are clearly of dif ferent
skill levels. There is a great difference in the lbs/trap/lavover day
produced by men of different skill levels using the same type of traps from
the same harbor. For example, in New Harbor  which provided a particularly
large trap sample! there is a irked difference in the mean lbs/trap/layo:er
day between the most highly skilled men and the highjy skilled. men for every
type of trap. As one can see from Table II, highly skilled men using vinyl
traps caught . 266 lb/trap/layover day, wher eas the most highly skilled men
caught . 353 lb/trap/layover day. Highly skilled men using wooden traps
got .255 lb/trap/layover day, ~bile the most highly skilled men got .334
lb/trap/layover day. With the aluminized traps the same difference can
be observed: highly skilled men in Yew Harbor got . 303 lb/trap/Layove r dav,
whereas the most highly skilled got .513 lb/trap/layover day. Statistical
Note /t2 demonstrates that all of these differences in means are highly

*There is no statistically signi ficant difference in the catches of vinyl
wooden traps.



significant  at the .05 level or .001 level!.

The data in Table II, however tell very little about productivity of different
kinds of traps used by men of a given skill level. For example, if one
compares the traps u-ed by highly skilled men, the vinyl traps caught
lb/trap/layover day; the wooden traps caught a little less, .255 Lb/trap/
layover day; and the al.uminized traps caught .303 lb/trap/layover day.

TABLE I I

Pounds per Trap per Layover Day by Harbor by Skill
New Harbor 1977-78

Trap Type
WoodVinyl AluminizedFishing Skill

Intermediate

. 266
 n=599!

. 303
 n= I 20!

.255
 n=1668!

High

.334

 n=949!
. 513

 n=l77!IIi ghes t . 353

 n=&7!

n = no. of trap hauls.

Statistical 5ote P2

A set of t tests was run to determine whether the differences in means observed
in Table II were significan.t statistically. T tests vere run to determine the
level of significance of different types of traps at the same skill level and
for different skill levels controlling for traps.

Degrees
of

Freedom

Si gni ficance
I.e ve1

t Value

Hi gh Skill; vinyl vs. wood

High Skill: vinyl vs. aluminized
High Skill: wood vs. aluminized

1166

155

135

H ghest Skill: vinyl vs. wood 103

Hi ghest Skill: vinyl vs. alumini.zed
Hi ghe st Sk i 1 1: wood v s . a 1 umini zed

224

214

107

1459

289

Vinyl Traps: high vs. highest skill

Wood Traps: high vs. highest skill

Aluminized 'I'raps: high vs. highest skill
ski ll

. 666

.959

l. 290

.450

2. 903

t = 4.473

2.065

t = 5.169

t. = 4.003

p = ,50

p = .20

p = .10

p = .50

p = .005

. 001

p = .05

p = .001

p = .001



Th" differences in these means are not statistically significant, however
 see Statistical Note  $2!. The output of traps used by the most highly
skilled men produced better results. The aluminized traps these men used
caught .513 lb/ trap/layover dav whereas the vinyl traps got only .353
lb/traP/layover day. and the wood .33' lb/trap/layover day.  Statistical
Note fr'2 demonstrates that only two of the three comparisons are significant.
The difference in means between vinyl and wooden traps is insignificant.!

The data in Table Il strongly suggests two things. First, the skill of the
fisherman is a critical factor influencing catches of all kinds of traps.
This table demonstrates cl.early that the initial assumption of all full-time
fishermen with five years experience being essentially equal is absolutely
~~~ng- Second ~ the information in this table suggests the aluminized traps
do bet ter than the vinyl or the wooden. There is a good deal of other
evidence that tends to buttress both of these conclusions.

VINYL, WOODEN, AND ALUHINIEED TRAPS:
A CONTROLLED COMPARISON

Far more conclusive informati,on can be obtained about the effectiveness of
metal vs. wooden traps by comparing the lbs/trap/layover day figures for
each trap type, controlling for season of the year, fishing area, and skill
of the fisherman. That. is, one can tell much more about the catches of
these various types of traps if one compares catches of wooden, aluminized,
and vinyl traps pulled by men of the same level of skill, in the same season,

the town or hamlet name,

To be sure, some of the information collected cannot be used in a controlled
comparison, but a very large amount of it can. The results are expressed
in Table III.

TABLE III

c- p-
Pj r

th
A Q

G V ;J
Q

G

w F- 3
4

Q o

o
tfi Q
 9
<9 CP

o
CD
o I'Va 1ue

of t.
Ski ll
l,eve 1

mini =ed
t.e r t han

I

d not clcar-

hetter than
:1

min J. e..
.o'r t h ln

Controllecl Comparisons on Lbs/Trap/Layover Day for Aluminized, Vinyl, and wood Traps*



Skill
Level

Value
of tSeason Town

4.
Summe r Bremen Highest Wood Alum, 6 720 376 P=.ppl aluminized

.452 999 bet ter than
n=l21 n=302 woo rl

5.
Summer . 348 138 1'=. 50New

Harbor
High Vinyl

. 174
n=85

Wood
. 332

n=552

6.
Summe r New

Harbor
1 i ghe s t Wood

, 319
n=256

1 . 2PGAlum.
.453
n=24

7.

Summe r Friend-

ship
Vinyl

.148
n= 3

,621 35 P=.50 wood not clear-
ly better than
vinyl

Jnter-
med.

Wood
.176

n=172

8.
Winter Pemaquid Highest Vinyl Wood 2.681 78 1-'=.01 vinyl better

.428 .276 than wood
n=68 n=111

9.
Winter Bremen Highest Wood Alum. 3,250 51 P=.005 alurnini zed

. 210, 378 better thar>
n=43 n=742 wood

10.
Winter V r ny 1 Wood

.353 .237
n=172 n=715

4.669 231 P=,ppl vinyl hetter
than wood

Hi ghNew
Harbor

Winter New
Harbor

Vinyl
. 353

n=l

Alum.
. 348

11=43

.076 54 P=.50 Vinyl rrot clear-
ly better
alumini zcd

High

12.
Winter New

Harbor

Wood
'7" 7

n= 715

1,788 44 P=.lp aluminized not
clearly better
than wood

Al um.
. 348
n=43

I <i gh

10

o r
0.

4 QP
~8

c o
Q C5

r

C
Cl
C

4J 0
V

Vt Q

o
6

re Q
C!

CJ
ct

IJ

wood not. clc rr

ly better than
vinyl

P=.20 alumxnIzed not

clearly better
than wood



Ski 1 1

Level

13.
Wint Ifi gI

I Iar bo r

14.
Winter ig1New

Ifarbor

15.
Winter Ifigf

P= .01 I »ood hetter
t ham v   'nv I

Vinyl
. 2 >1

Highest 2.771 , 334
I

Wood

.395

17,
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*These data were obtained in the 1977-78 study. The aluminized traps in this
sample were in good condition and were not corroding.

Table III necessitates some explanation. In this table is assembled al]. the
data collected in a way which controls for season, town, and skill level of
the fishermen involved. Moreover, the necessary statistical values are
included. This table appears to be more complicated than it is. Each case
should be read across the page. In controlled comparison Pl, the lbs/trap/
layover day of vinyl traps is being compared with lbs/trap/layover day of
aluminized traps which were pulled by highly ski.lied men from Bremen in the
summer season. The t value and the degrees of freedom are statistical
devices used to indicate whether the difference in means is statistically
signifi.cant or not. In this case, they indicate that the aluminized traps
caught more than the vinyl traps pulled by men from the same town in the
same season and that this di f ference is signi ficant. The P val.ue indicates
that there is only a .02 or 2X chance that this difference in lbs/trap/
layover day could have occurred by accident. With this level of significance,
one can safely conclude that these noncorroded aluminized traps owned by
highly skilled Bremen fishermen in the summer of 1977 outfished vinyl traps
hauled under the same conditions.

Controlled comparison P2 compares the lbs/trap/layover day of vinyl traps with
the lbs/trap/layover day of wooden traps pulled by the most highly skilled
fishermen in Bremen during tjre summer of 1978. In this case the t test indicates
that there is a .20 or one in five chance of these results occurring by accident.
A one in five chance is generally considered too high to prove anything. Thus,
one can conclude the wooden traps pull.ed by these men are not clearly superior
to the vinyl traps pulled by the same men under the same circumstances.
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One need not be fooled by the statistics. They are really much easier to
understand than they may appear. The important thing to recall is the
researchers were trying to find out whether one type of trap pulled by
men under certain conditions does better than another type of trap pulled
by the same men under the same conditions. A t test is merely a standard
statistical test used to find out whether differences in the mean or

average lbs/trap/layover day are significant or not. The results are
always phrased in terms of some percentage. Normally, anything over a
on.e in twenty chance  P = .05! i.s considered statistically insignificant,
since the results could have occurred by accident in one out of twenty cases.

The results of these controlled comparisons are summarized in Table IV.
 Note that Table IV does not contain anything that cannot be extrapolated
from Table III, It merely pulls together information on the results of
controlled comparisons of a particular type.! The first comparison in
Table III is one in which highly ski.lied fishermen in Bremen in the summer
caught .323 lbs/trap/layover day from aluminized traps and .265 lbs/trap/
layover day from vinyl traps. The difference in these two means is highly
significant  at the .02 level!. In Table IV, this information appears as
one of the four cases where the mean lbs/trap/layover day of aluminized
traps exceeds vinyl traps. It is also one of the three statistically
significant cases where the lbs/trap/layover day of aluminized traps exceeds
the lbs/trap/layover day of vinyl traps.

The in. formation on the statistically significant cases tells a good deal
about the relative superiority of one type of trap over another.

There are three controlled comparisons with statistically significant results
where lbs/trap/layover day of aluminized traps exceeds the lbs/trap/layover
day of vinyl. There are no statistically significant cases where the mean
catches of vinyl traps exceed the aluminized. This is very strong evidence
suggesting that aluminized traps in good condition are superior to vinyl
in general.

There are four statistically significant cases where the catches of aluminized
traps exceeds those of wooden trap, and only one statistically significant
case where lbs/trap/layover day of wooden traps exceeds the lbs/trap/layover
day of aluminized traps. This is strong evidence that aluminized traps are
also superior to wooden ones.

13



TABLE IV

Summary of Controlled Comparisons*
on Lbs/Trap/Layover Day for Various Types of Traps

No. of Stati.stically
No. of Cases Si nificant CasesCase Desc.ri tion

lbs/trap/layover day alumini zed traps exceeds
lbs/trap/layover day vinyl traps

lbs/trap/layover day aluminized traps exceeds
lbs/trap/layover day of woode~ traps

lbs/trap/layover day of vinyl traps exceeds
lbs/trap/layover day of wooden traps

lbs/trap/layover day of vinyl traps exceeds
lbs/trap/layover day of aluminized traps

lbs/trap/layover day of wooden traps exceeds
lbs/t.rap/layover day of vinyl traps

lbs/trap/layover day of wooden traps exceeds
lbs/trap/layover day of aluminized traps

The situation with wooden and vinyl traps is not clear. There are three statisti-
cally significant cases where the lbs/trap/layover day of vinyl traps exceeds the
lbs/trap/layover day of wooden traps and two cases where it is the other way around.
From this, the only thing to be concluded is that the catches of vinyl traps and
wooden traps are approximately equal, with a slight edge going to the vinyl traps.

Perhaps the most important thing to be gained from Table III and IV is an
appreciation for the complexity of the situation. Even in situations comparing
catches of different types of traps pulled by men from the same town with
approximately the same level of skill at the same season, there is no single
type of trap that clearly outfishes all others, and none that is outdone by all
others all of the time. The results of these controlled comparisions indicate
that aluminized traps are generally superior to vinyl and wood; and that vinyl
traps are, perhaps, a little superior to wood. There are, however, a few
instances noted here where wooden traps outfished vinyl and even one case
where very highly skilled men got more from wooden traps than aluminized traps
 see Table III, controlled comparison /I18!.

*These data were obtained in the first 1977-78 study. The aluminized wire
traps were generally in good condition.
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FACTORS INFLUENCING TRAP CATCHES: A REGRESSION ANALYSIS

In regression analysis, it is standard procedure to give the formula.
In this case, giving the formula would be very difficult since some sixty
variables were used in the regression equation. lt would be more meaningful
to list the types of variables used. This has been done in Figure I.

Figure 1

List of Variables in Lobster Catch Regression Analysis

le Variable Labels

Metal.  all. hog rings!
Hake mouth

Hog rings and hake mouth
Unknown

Head type
2.
3.
4.

Trap construction material 1. Vinyl
2, Wood

3. Galvanized or aluminized

Trap length in feet

Number of heads in trap

l. Actual length  in feet! used

Actual number of heads used

15

All data from this study were analyzed using stepwise multiple regression.
Regression analysis is a very powerful statistical tool. It is not the
purpose of this report to explain it although those who have a background
in statistics will understand. For those who do not, it is important to
realize several things about the analysis which i.s to follow. 1! Regression
analysis allows researchers to take into account a very large number of
variables. In the previous sections, the factors taken into account were
lbs/trap/layover day, season, type of trap, skill level, and fishing area
or town. This regression analysis includes factors such as bait, depth
of the trap, length of the trap, type of bottom, head type, and fishing
practices of individual men. It allows all of these factors to be taken
into account all at once. 2! In regression analysis, an attempt is made
to separate out the effects of a whole cluster of independent variables
on a dependent variable. In this case, the dependent variable, the thing
being accounted for, is pounds of legal-sized lobsters in a trap. The
independent variables are such items as type of trap, type of bait, season,
depth, type of bottom, etc. Thus, this regression analysis analyzes what
e f feet items like those j ust mentioned have on lbs/trap caught. This
regression analysis strongly reinforces many observations made earlier in
this report. It also provides some additional observations.



Figure 1  cont.!

Bait used in trap

Hard
Mud
Gravel
Sand
Edge of hard bottom

l.

3.
4.
5.

I.
2.

5.

Unprotected
Protected

l.
2.

Fishing area Pemaquid
Bremen
New Harbor
Fr iendship

l.
2.
3.
4.

18 variables involved. Each fisherman
assigned a variable number going from
no. 1 to no. 18

Fisherman

Season l. Summer of 1977
2. Late fall of 1977

3. Spring of 1978

l2 variables allocated for length of
lobsters caught in each trap

l2 variables were allocated for weight
of lobsters caught in eac.h trap
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Depth of water where trap
is set

Typ e o f oce an ho t tom

Topography of ocean bottom

Protected vs, unprotected
posit ion

Length of lobsters caught

Weight of lobsters caught

l.
2,
3.
4.
S.
6.
7.

l.

3.
4.
5.

6.
7.

8.

10.

Bagged herring
Redfi sh
Pogies
blisce 1 laneous
Alewives

Whiting, and/or other dragged fish
Bagged and stringed fish

0-5 fathoms

6-10 fathoms
11-15 fathoms
16-20 fathoms
21-25 fathoms
26-30 fathoms
31-35 fathoms
36-40 fathoms
41-45 fathoms
46-50 fathoms

Ho le
Large area of hard bottom
Shoal

Next to shore
Channel



Figure 1  cont. !

l. Layover days for summer
2. Layover days for fall
3. Layover days for spring

Layover days/season

l. lbs, per layover day

l. Est. availability of lobsters

Pounds per layover day

Estimated availability of
lobsters on bottom

Computational variables

In stepwise regressions, one variable is fed into the computer and analyzed,
then another is fed in and analyzed, etc. The last step allows one to see
the effect of all factors working together simultaneously. Accordingly,
this report concentrates on analyzing the last step of the regression analysis
alone so does not focus on the reams of computer output which led up to these
results. In the last step of this analysis, fifty-three dependent variables
printed out. Some are interesting because they are so significant, others
because they have so little influence on catches. There is a great deal of
information in this regression analysis; the remainder of this section is
devoted to explanation and interpretation of its results.

Seasons

As one might expect from the controlled comparisons which preceded this,
variables connected with seasons are the most highly significant.

TABLE V

Regression Analysis: Season Variab1 es

Standardized
Regression

Coefficient
Regression

Coefficient

Standard
Error

Signi ficance
Level of FVariable

Spring

Late Fall

Availability

-0.8951936

0.1542285

-0.9268357

-0.29389

0.05116

-0.22724

5. 004

O. 232

4. 312

0.39859

0.32003

O. 14631

P = .05

not signif.

P = .05

The standard regression coefficient of �.29389 for the spring season is thc hi ghost
in Table V along with the standardized regression coefficient of �. 2 3 for the



The standard regression coef ficient of -. 293EE9 for the spring season is t!!e
highest in Table V along with the st.andardized regression coe fficient o f � .2273
for the avai.lability factor,* which is closely connected with season.  Both are
significant at the . 05 level.! These figures reinforce again the theory that
nothing influences catch as powerfully as the season of the year. All other
factors being equal., catch clearly drops dramatically between shedding Cime in
August and spring, The regression coef ficient f i gures indicate that. in thc
spring of the year, a trap will catch .89 lbs jti lp less tli'ln 1C caught in t he
s umme r, a phenomenally large droP .

These figures indicate there is no significant di.fference between summer catches
and Eall catches, all other factors being equal. Note that the standardized
regression coefficient for late fall is .05116 which suggests that fall traps
do slightly better than summer traps of the same type, but this dif ference is
not statistically significant. All this does is reinforce the idea that August
and November-December are some of the best months of the year for lobstering
and that there is no significant di f ference between these seasons.

The next most important factor influon.cing lobster catches is the size of the
trap. As can be seen f rom Table VI, the standardized regression coef ficient
for traP size is .18089, and the standardized regression coefficien.t for the
closely related variable of number a f heads is -. 15019.** Both of t.hese result.s
are significant above the .001 level. These figures indicate that four-foot
traps catch far more lobsters than three-foot traps. The regression coefficient
figures on trap size indicate that a four-foot trap catches .536 ibs/trap pulled
more than the three- foot trap ~

TABLE VI

Etcgrcssion Analysis: I'r;!p Si zc Variables

Standardi z«d
Beg res s i on

 :oc 1'f i c i ant
kcgrcss ion

 .oct f! ct cnt
5 t;in do r ]

1:r ror
Si gn1 fi < ance

E.evcl of 1-'Va ri ali le

E'rap Si zc

N licads

t! . 5357no9

0. 415 ! 89

 !, 180g!!

0 l501 9

. E!9907

, t�815

2tJ . O'E 5

28.288

P =,001

1' = .001

*+It sEiould be noted that tEiree-foot traps usually have three heads and four-foot
traps have four heads. Thus, the number of heads is not generally independent of
trap size.

+The availability factor needs some explanatio~. Approximate]y 93/ of all lobsters
that. malt into the legal size range in duly and August are caught before the next
shedding seasan. Thus, there are more lobsters available to be caught in August
than the fol lowing tay. ln order to take into account the availability of lobsters,

var iab I e was   olis t rue ted t liat assumed that. 100! o f the lobs ters we re ava i lab le
in August and that there was a 10% drop in legal-sized lobster population every
month t.hereafter, so t liat in Nay only lOR of the lobsters remained.



i any men in the industry have long argued that the four-foot trap out fishes
 .he three-footers. These results will come as no surprise to them.

Bait

TABLE VII

Reyrc as i on Ana 1> s i s: 8; i t V; riab 1 es

Stand: rdi:ed
Regress ion

 .ocft ic ient.

t go 1 t Icance
1 evcl of

Ray,res s E.on
  onf fici ent

Standa rd
1-:rrorVari a i!.c

0.15597 54.S89

5  


0. 15881 1! ! 1

. 0 

0,'!'!  -1 '"

 !. '�5360 .

I'oe ice

l!ay!ed   erring
nn<E 8  I ! n!.'cd
ha it

0.  �4250. 04852

Al cw! vcs I' =  �0 2 !9452 ! 0.125, 1 !. 08827

� IL!, 05700

-0. 048 �

-0, 04 324

0.103 85 11.8ugMt ace I l ancona -0. o508594

0.11465

0.08054

-0.2940270

-0.2099449

iq. 5 79

828

!ih>t!ng

Redfish

Bagged I err in g Base I ine vari ahl e

All of the information concerning type of bait. used is contained in Table Vll.
There are two critical pieces of. information. First, if one can judge by the
standardized regression coef fi cient there is a great. variation in the importance
of various kinds of bait on lobster catches. The standardized regression coef-
ficient for pogies and alewives is relatively high, which indicates they are
si gni f icant in influencing catch f igures, although they are not as critical as
season, trap size, or skill. The standardized regression coefficients for the
other kinds of bait are relatively low, indicating these variables have rela-
tively 1 i t tie influence on catches when compared with the whole set o f da  a
under consideration.

Second, bagged herring was used as the baseline variable, so that the effective-
ness of different kinds of bait is j udged in terms of its effectiveness relative
to bagged herring. The regression coefficients indicate bagged herring is more
effective than some fish and less effective than others. The negative figures
for whiting and redfish indicate that bagged herring is slightly more effecrive
as a bait  .han either of these. The fact that the regression coefficient for
alewives is . 269 and that of bagged herring combi~ed with stringed bait is .203
indicates these two kinds of baits are a little better than bagged E!erring used
alone. The regression coefficients for pogies is .800, which indicates it. is
a much better bait than bagged herring.



Fishin Practices and Skill

Many of the regression coefficients for individual men are quite large and
statistically significant, as can be seen in Table VIII which summarizes the
regression output on fishermen. It is important to note that the variable
con.cerning men is really a residual variable. That is, a great deal of
fishing skill is knowing the size of the trap to use, the bait, the place
to put the trap, the type of heads to use, etc. These variabi.es have already
been handled in this regression equation. Thus, the variable on each man is
indicative of fishing practices over and above the ones already taken into
account in the analysis. A high standar'dized regression coefficient on a
fisherman variable indicates this man is doing something important to influence
the output of traps which cannot be explained by looking at heads, trap size,
trap type, and all of the other factors explicitly handled here.

TABLE VII

Regression Analysis. Fishing Practice and Skil 1 Variables

Standardized
Regression

Coefficient

Significance
Level of F

Regression
Coefficient

Standard
FrrorVariable

Fisherman ¹12
Fisherman ¹9
Fisherman ¹7
Fisherman ¹15

Fisherman ¹3
Fisherman ¹17
Fisherman ¹14

0.07443
-0.09767

0.03936
0.04331
0.01149

-0.08762
-0,09400

0. 4148997
-0. 9967670

0, 166596
0.4461531

0. 0527552
-0.83740,6

-0.8441483

P = .001
P = .001
P = .1,
P = .002

not signi f.
P = .001
P = .001

15. 035
22.220

3. 749
9.685

0. 355
37.515
40.736

0. 10700
0. 21146
0.08605
0.14336

0.08858
0.13672
0.13226
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These results are very difficult to interpret, particularly since various kinds
of baits are not used all year. Two figures in the data particularly demand
some comment. The regression coefficients for pogies indicate they catch . 800
lb/trap/layover day more than bagged herring. However, pogies are used only in
the late summer when fishing is generally very good, whereas herring are used
throughout the fishing season, even in the spring when fishing i.s generally bad.
Thus, the high regression coefficient for pogies might reflect. the generally
good summer fishing conditions as much as anything about the bait itself. It
is difficult to explain the fact that alewives show up as better bait than
bagged herring. Alewives are used exclusively in the late spring and early
summer when fishing generally is very bad so one might have thought a bait used
exclusively in t: he spring would not have done well. A great many fishermen
insist that lobsters in the spring will take only fresh bait and alewives are
usually fresh. Fishing may be generally bad in the spring, but alewives may be
so effective as bait that they show up better than bagged herring despite the
poor fishing conditions u~der which they are used.



Table VIII  cont. !

Standardized

Regression
Coefficient

Regression
Coefficient

Standard
Error

Significance
Level of FVariab le

A large number of the standardized regression coefficients are moderately high.
In eight out of the eighteen cases reported, the coefficients were .08 to .10;
the remainder are below that figure. This indicates the fishing pract.ices of a
large number of men are moderately important in influencing catch. These
coefficients suggest these residual skills and practices are not as important
as season, trap length, etc., but they are far more influential than other
factors such as topography of the botrom, and so on.

Although all of the men who helped in this project are full-time, experienced
fishermen, there are differences in their fishing practices and levels of skill.

This shows up quite plainly in the regression coefficients which compare the
pounds/trap each fisherman caught with the catch of fisherman Pl who served as
a baseline for measuring fishing practices and skills. Since fisherman I/1 was
very highly skilled, few nren  e. g., fishermen $12, f,'l5! caught more ibs/trap
 where the measurements were statistically significant! than man r'<l. Most o f
the other fishermen have a negative regression coefficient which indicates they
caught fewer ibs/trap than fisherman ltl. Some of these men caught significantly
less. For example, fisherman ~'114 has a regression coefficient of � .837 which
indicates that he caught .84 lbs/trap less than man fil. Numbers 10 and 14 did
about the same.

~ile it is clear from these figures that fishing practices and skills of
individual men are very important in influencing catch, it is not at all clear
exactly what those skills and practices are. As anyone in the business knows,
a great deal of thought goes into fishing and fishermen are constantly modifying
gear and techniques. Moreover, successful fishermen are not prone to talk about
these skills, so it is difficult to pinpoint exactly what is being done. Sorre
of the factors making certain men more successful than others are clearly
consci.ous; some are almost unconscious, or at least dif ficult for f ishermen to
describe  even when they want to! and are the results of long years of experience.
A previous study, which focused specifically on lobster fishing skills, demon-
strated that the most important kinds of skills concern placement. of traps
 Acheson, 1977- 111-138! . That is, the most important factor dist inguisiring
very good fishermen is the fact they have, as one man put it, "an advanced
degree in ocean bottom." By this he meant that very good fi.shermen 'know
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Fi sherman ¹1 1
Fi sherman ¹8
Fi sIrerman tr4
Fisherman ¹10
Fisherman "18
Fisherman
Fisherman ¹6
Fisherman ¹16
Fisherman ¹L3
Fisherman ¹2

� 0.6043286
-0.5286158
- 0.3982837
� 0. 8933552
� 0. 4954 385
-0, 4 39t! 956
-0.303365
-0.2507777
-0.1806167

0.05547563

-0.10637

-0. 04571
-0,07449
-0. 08481
-0. 08735
-0.09376
-0.04553
-0.02219
-0,01775

0.0062

0.12290

0.16475
0.10231
0. 21.050
0.12722
0.12853
0.15226
0.16683
0. 15627
0.15149

24 180

10.296
15.154
18,011
15.167
11.703

3,970
2.260

1.336
0.1 34

P = .001
P = 00~

.001
t = .Doi
P = .001
P = .001

.05

not si.gni f.
not signr f.
not signi f.



the bottom very well, know how to place traps at different seasons on bottom
where concentrations of lobsters will be. This kind of skill makes a great
difference in catch levels. It is probably this kind of knowledge and skill
being measured in the differing regression coefficients for various fishermen.
.here may be other factors involved. Unfortunately, this kind of statistical
analysis gives no conclusive idea of what exactly is being measured in these
fishermen variables beyond the fact that certain residual practices and skills
do exist.

De th of Water and Bottom To o ra h

Since fishermen seem concerned with the depth of water their traps are in, one
~ight assume depth should be a critical factor influencing catches. Huis is
not so. While in any given season or week fishermen may obtain more lobsters
at certain depths than others, over the course of the annual cycle there is
no single depth that is strongly associated with high productivity. This can
be seen clearly in Table IX which summarizes the regression information on
depth and on bottom topography.

TABLE IX

Regression Analysis: Depth and Bottom Variables

Standardized
Regression

Coefficient
Regression

Coe f f ic ien t
Standard

Lrror
Si gn if i cance

Level of FVariable

Baseline variable
-0. 1243054
-0. 3021396
-0. 3720884

0. 02589977

Hard bot tom
Mud
Gravel.
Sand
Edge of Hard

-0. 038 ! 3
-0.04393
-0.04969

0.00465

0.06272
0.09417
0.09888
0. 08184

3.928
10.293
14.160

0. 100

P = .05
P = .002
P = .001

not signi f.
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0-5 fathoms
6-10 fathoms
11-16 fathoms
16-20 fathoms
21-2S fathoms
26-30 fathoms
31-36 fathoms
37-40 fathoms
41-45 fathoms
46-50 fathoms

Base! ine variable
0 . 1216492
0 . 0383904
0.1203541

-0.007365116

0. 3036022
0. 06304481
0.2071612
0.1546614
0.226793S

0.03501
0.00706
0.02039

-0.00115

0.06830
0.01385
0.03500
0. 02189
0.02302

0. OS 754
0.08252
0 101.40
0.10S68
0.09760
0.10866

0.11849
0.13491
0. 15180

4.470
0.216
1.409
0. 005
9.676
0.337

3,057
1. 314
2, 232

P = .05

not s i. gni f.
not slgnif.
not signif.

P = .002

not signif.
not signif.
not si gni f.
not siln>if,



These results will. come as no surprise to people familiar with the fishing
industry. They strongly reinforce the idea that one must keep moving traps
from one depth to another with the season of the year, etc. One cannot
leave traps in the same depth for long periods of time without moving them
and expect to do well.

These data indicate depth of water has less influence on catches than type of
bottom. In studying depth, the zero to five fathoms variable was used as the
baseline. Not only are the regression coefficients on depth variables lower
than those for botto~ variables, but their level of significance is very low
as -.-all, indicating that, in most cases, these figures could have occurred
by accident. The one exception is the 26-30 fathoms depth variable. Here
the standardized regression coefficient is .06830, suggesting that t.his
depth has some influence in determining catches in comparison with all other
variables. The regression coefficient of . 304 indicates that traps at this
depth catch .304 Ibjday higher than traps in zero to five fathoms. These
results are highly significant  at the .002 level!.

Fishermen pay special attention to the type of head used in their
They have as many theories and ideas about the type of heads used
other aspect of lobstering. For this reason, it was thought that
on type of head used would be of special significance. This does
to be the case. In fact, head type proved to be one of the least
variables in the entire equation, as can be seen from Table X.

traps.

as any
the figures
not prove
significant
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For bottom topography, all types of bottom are compared to the figures for
hard bottom which serves as the baseline variable. Since the regression
coefficients for mud, gravel, and sand are negative in comparison to hard
bottom and the level of significance is relatively high, it can be concluded
that hard bottom is more productive of lobsters than these other types of
bottoms and that there is a very small probability of these resul.ts happening
by accident. For example, since the regression coefficient for mud bottom
is � .1243054, one can conclude that traps on mud bottom produce .124 3.b/day
less than traps on hard bottom. Since these results are significant at
the . 05 level, there is only one chance in twenty of these results happening
by accident. Since the regression coefficient for edge of the hard bottom
is insignificant, one can conclude that edge and hard bottom are equally
productive of lobsters. Furthermore, it is obvious the edge is significantly
more productive t'han mud, sand, or gravel bottom.



TABLE X

Regression Anaylsis: Head Type Variables

Standardi red
Regression Standard

Coefficient Error
Regression

Coefficient
Significance

Level of FVariable

Baseline variableHog ring
heads

-0. 04269 0. 19276 0. 416 not s i gni f .-0.1243684Hake mouth
heads

Hog rings and -0.1224263
hake mouth

-0. 04130 0.18750 0. 426 not s i gn i f,

The level of significance indicates there is no statisticaLLy significant dif-
ference between the amount of lobster produced by traps with these different
kinds of heads. Moreover, the regression coefficients are very low  i.e. �.04!,
which strongly suggests that, in comparison with other variables, heads play a
relatively unimportant role in determining catch levels. The researchers feel
very uneasy about these res~its, since so many outstanding fishermen are
convinced that heads do make an important difference. It shoul.d be noted that
while fishermen feel strongly about the importance of head type, they do not
agree often on what type of head fishes best. These data suggest they may
have zeal cause for disagreement. Certainly the data support no single
school of thought on heads or even the idea that heads are important.

Tra Construction Naterial

The regression data concerning the trap constuction material is very interesting.
The data from the first study are statistically significant and reinforce the
conclusions reached through the controlled comparisons. As can be seen from the
data in Table XI, wooden traps and non-corroded aluminized traps are being
compared to vinyl traps, which serve as the baseline variable.



TABLE XI

Regression Analysis: Trap Construction Matcri a1

Standardized

Regression
Coefficient

Baseline vari able

Regres sion
Coefficient

Bi gni f i cancc
Leuc I of F

5tandard
ErrorVariable

Vinyl traps

Wooden traps -0.2767385

0.1546972

0.07508 l3.584

0.07886 3.848

-0.09448

0.04821

P = 001

. 05Aluminized
traps

The regression coefficient figures indicate wooden traps catch .277 lb/trap
less than vinyl traps while the aluminized traps get .155 lb/trap more. Even
though these dif ferences in poundage caught are quite small, the dif ference in
catches is statistically significant, so one can be reasonably certain these
results did not happen by accident.

It should be noted these results were obtained on the data collected in 1977-78
when researchers were studying traps with no corrosion problems. In the fall
of 1979, information was obtained on traps which were in good co~dition as well
as traps which were corroding. The 2,135 traps pulled in 1979 werc added to
the 7,716 of the 1977 and 1978 sample. Table XII contains figures on pounds/
trap/layover day for the 9,782 traps in the sample on which there was information.

TABLE XII

Pounds/Trap/Layover Day by Trap Construction Material;
Other Factors Decontrolled

Trap Construction ~hterial Lbs/Tra /Layover Day

Aluminized  good condition! .421 o6/

A 1 um in i z ed  ru s te d!

Vinvl

. 300 "08

.292 1589

5011Wood .270

Alumini zed  corroding! .263

These figures indicate aluminized traps in good condition caught morc pounds
of lobsters per day than traps made of any other kind of material. Aluminized
traps with all of the prospective metal coating rusted off produced . 300 lb.
of lobster for every day they were in the water. The least productive were
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the aiominized traps which were in the process of corroding; tllese predated
only .263 lb. of lobster per day in the water. In between are the wooden and
vinyl traps. These results on lbs/trap/layover day must remain tentative since
they do not reflect all of the other factors which influence catches. A much
better indication of trap productivity comes from the regression analysis which
takes a large number of factors into account. That is, it compares the produc-
tivity of dif ferent kinds o f t raps  i.e., aluminized, wooden, vinyl! as though
factors such as bait, season, skill, etc. were all held constant. The results
af this regression analysis are summarized in Table XIII.

TABLE XIII

Productivity of Types of Traps: The Regression Analysis

Significance
level of t

Ad3usted Pounds/Trap/
~f.a ove~rDa

Regression
Coe fficient> t

Trap Construction
Material

Alumi ni. zed
 good condition!

0. 314

-0-0359 1.09 0. 14 0. 278Al umin i. ze d

 rus ted!

0. 2640. 002-0. 050 3. 11

-0.111 8.15

-0.0685 2.75

Vinyl

Wood 0. 2030.0001

0. 2420. 01Alumini zed
 corroding!

* R = .141
2

Adjusted R = .138
2='

Several things need to be explained about this table. First, the regression
coefficients compare the catches of a11 other kinds of traps to those of the
aluminized traps in good condition. These figures again indicate the aluminized
traps in good condition catch the most; the same kind of traps with all the
coating rusted off catch .0359 lb/trap/layover day less. The vinyl traps
catch .050 lb/trap/layover day less than the aluminized traps in good condition.

The figures on the adjusted pounds per trap per layover day indicate that
under typical conditions encountered in the sample, aluminized traps in good
condition catch . 314 pound of lobster every day the trap is in the water.
Under the same controlled condit ions, the alumini zed traps with all the coating
rusted off catch . 78 lb/trap/layover day, followed by the vinyl traps wiCh -264
lb/trap/layover day. According to the regression analysis, the aluminized traps
which are corroding catch only .242 lb/ trap/layover day. The least productive
traps, all other factors controlled, are the wooden ones. It should be noted
Table XIII indicates the corroding aluminized traps do worst. However, the
more powerful regression analysis indicates the wooden traps are least productive,
all other factors being equal.



A series of standard statistical t � tests were run to see if differences in
trap product'i.vity are statistically significant. The figures on the t-tests
and level of significance in Table XIIi indicate the aluminized traps in good
condition do significantly better than the vinyl, wooden, and corroding alumin-
ized traps. No significant difference could be found between the aluminized
traps in good condition and the aluminized traps where all the coating had
corroded o f f. These results suggest something rather strange: aluminiz.ed
traps do well if the coating stays on and after it has completely corroded of f.
Traps in the process of corroding are clearly not as productive.

These results clearly indicate trap construction material influences productivity.
The reasons for this are not clear, though a number of fishermen and scientists
have suggested several plausible explanations. Nany fishermen believe metal
traps stay on the bottom better, while wooden traps, even when weighted, have
a tendency to float and move somewhat due to the action of waves, wind, and
tide. Lobsters, so the story goes, prefer to crawl into more stationary
traps. In support of this theory, several fishermen who have observed lobsters
in pounds report that lobsters will crawl all over a baited stationary trap.
If the trap moves, even slightly, these fishermen say the lobsters will scatter.
Also, some fishermen believe lobsters are repelled by the sme31 emanating from
the vinyl-coated wire and corroding traps. Sti.ll other men believe lobsters
can see fairly well and prefer the bright, shiny metal wire of the non-corroded
aluminum traps over the duller wooden and vinyl traps. Another hypothesis posed
by a scientist at Woods Hole Oceanographic Institute is that lobsters may be
attracted or excited by the ions emanating from the aluminized traps and,
consequently, crawl into them in greater numbers than into the other types
o f traps.

All or none of these hypotheses may be correct. None of the data presente.d in
this paper support or negate any of these suppositions. In short, this study
tells a good deal about what comes out of the traps, but nothing about the reasons
why a lobster prefers traps made of one construction material over another. All
that is known for sure is that lobsters in Huscongus Bay did crawl into some types
of traps in greater numbers than others.

Kore important, however, is that the trap construction material is relatively
unimportant in determining catches in comparision with other variables. This is
indicated by the regression coefficient figures which are summarized in the next
section.

Summar o f Results: Re ression Analysis

One of the exceptional characteristics of regression analysis is that it not or ly
allows comparisons of variables of a given type but also allows one to assess the
importance of all. variables in the equation. The regression coef ficient figures,
for example, allow for the comparison of the effectiveness of one type of bait. to
other types of bait. The standardized regression coefficients, by way of contrast.,
tell how important various types of bait are in explaining catch, in comparison
with depth of water, season, head type, etc. It is useful to pull together all.
of the information on the standardized regression coef ficient figures from Tables 7
to XI to compare and discuss the importance of various factors influencing catches.
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TABLE XIV

Regression Analysis; Importance of Factors
Influencing Lobster Trap Production

Standardized Regression Coefficients***
Variable Name*

+All variables with levels of significance over .05 have been excluded from this
table except for those concerning head type. Nothing definite can be said about
them since the results reported could have occurred by accident.

++The last two digits on the standardized regression coefficient figures and the
sign have been left out since they are irrelevant and including them would make
the table more di f f icult to read.

"**All these figures stem from the 1977-1978 sample. The data from the fall of
1979  Table XIII ! are no t included.
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Spring
Availability of lobsters
Trap size
Number of heads

Pogies
Fisherman ¹'ll
Fishermen ¹9, 14, and 5
Wooden traps
Alewives
Fishermen ¹17, 10, and 18
Fishermen ¹12 and 4
Bagged and stringed bait
26-30 fathoms depth
Sand
Aluminized traps
Fishermen ¹15, S, and 6
Ivhi ting
Redfish
Gravel bottom
Mud bottom
Hake mouth heads
IIog ring and hake mouth heads

.295**

.227

.180

.150

.138

. 106

. 090

.094  negative figure!

.088

.087

.075

.074

.068

. 049

.048  positive figure!

.045

.043

. 043

. 043

.043
,042  insignificant statistically!
.041  insignificant statistically!



Again, the season variables are unquestionably the most significant. This shows
up in both the aping variable and the availabr,3..t'.ty of 'Lobs&r variable, which
is an estimate of lobsters still on the bottom in any given. month. Nothing is
more important in influencing catch than the month the trap is placed in the
water. Next in importance are trap size and number of heads, which, as has
been said, are closely related variables. Next in influence is a type of bait
 i.e., pogies!, The fact that pogi.es show up so high is probably because they
are used exclusively in the warm summer months when fishing is very good. Most
other kinds of bait show up as relatively low in the scale, indicating the kind
of bait used is relatively unimportant in influencing lobster catches. The
fis4erinan variables show up as moderately important. This variable is a residual
variable and probably reflects skil.l in trap placement as much as anything else.
Such skills and practices, while difficult to pinpoint, cannot be ignored in any
analysis o f f seto rs influencing lobster catches.

On the. bottom of the list are items such as depth, material on the bottom, type
of heads, and some kinds of bait. Several things need to be stressed about these
un.important variables. First, it should be noted the number of heads used is
very significant, but whether those heads are hake mouth or hog ring, etc. has
little influence on catches. No pretense has been made to explain these results,
but this is clearly what the figures show. Second, these figures probably indi-
cate traps do have to be moved, however, there i.s no depth which is usually
productive of lobsters over the course of the entire year.

Most important, there clearly is a difference in types of traps. The vinyl traps,
which have served as a basis for comparative purposes, are significantly better
than wooden traps and just. a little less productive than non-corroded aluminized
traps. This is indicated both by the controlled comparisons and the regression
analysis  see pages 15, 27, and 28 for explanation!. The standardized regression
coefficient figures do not reflect a comparison of trap types to each other, but
to all other variables. In this regard it is important to note that the trap
construction material is relatively unimportant in influencing catch in compar-
i.son to variables to variables such as season, size of trap, etc. Wooden traps

this 1977-78 sample have a standardized regression coefficient of .094 and
aluminized .048, while variables such as trap szss and oval Lzbili~~~ of Zols4wrs
are .180 and .227 respectively.

These figures indicate something very importan,t: trap construction material
does make a difference, but is not as important in influencing lobster catches
as factors such as seasons, trap size, and the practices of the fisherman using
those traps. All other things being equal, the figures in Table XI indicate a
man with vinyl or aluminized traps will outfish a man with wooden traps. How-
ever, they also demonstrate a man with vinyl or aluminized traps who is unskilled
and uses his traps in March will be badly beaten by a more skilled man who uses
wooden traps in August.  For those familiar with the fishing industry, this is
merely stating the obvious. !

The regression analysis provides insight for understanding the factors influencing
lobster catches and the relative importance of those factors. It. should not,
however, be thought that this analysis tells everything there is to know about
the factors influencing catches--quite the contrary. There is a great deal



left to be explained. This is indicated most i.mportantly by the fact that the
R for the last step in the equation is only 0.14327, which indicates that all
of the variables being considered together explain only 14X of the total variance
in lobster catches on which there is information. This is not to say the results
are compl.ately false or inadequate, only that there is still a good deal about
lobsters, traps, and fishermen not explained. Of course, no regression analysis
explains 100Z of the variance, but this R2 figure is considered to be on the low
side.

There are two reasons which might explain why so little of the variance is able
to be explained. First, some factor or set of factors critically important for
understanding catch results may have been ignored. Second, a great deal of lobster
behavior may be highly unpredictable or there might be a highly random component
in placing traps where losters are. It is the author's belief the second expla-
nation is far more likely than the first. There are literally hundreds of factors
which might influence lobster catches whi.ch may not have been considered, but it
is believed most of the major ones were. It is possible that age of the trap
or height of the head or number' of worm holes or mesh size of head, etc. is a
critically important variable, It is believed that much of the unexplained
variance is due to lobsters being highly unpredictable creatures. Most of the
reasons they crawl into one trap over another' are unknown and likely to remain so.
Jim Thomas, an experienced marine biologist, has noted cases where tagged lobsters
are released in the eastern part of Maine only to be caught in waters near the
New Hampshire border  Thomas, 1979!. Such lobsters passed literally thousands
of traps before they finally crawled into one several hundred miles away from
the place they started. What was it about the one trap, if anything, which
distinguished it from all the rest? If these suspicions about lobster behavior
are correct, any analysis of lobster catches is apt to have a very high unex-
plained variance.

ECONOMIC ISSUES

From the point of view of the fisherman, one of the critical questions is
whether or not it is advisable to invest i.n aluminized, vinyl, or wooden traps.
The regression analysis indicates trap construction material has far less
influence on catches than other factors. Are those differences in trap produc-
tivity so small that they can be safely ignored in considering various kinds
of traps? Are they large enough to substantially influence i.ncome? There is
some evidence that differences in trap productivity are substantial enough to
be considered when a fisherman is contemplating buying new traps.

One cannot answer questions about the desirability of investing in various kinds
of traps by looking at the figures on physical productivity of various types of
traps. Several factors complicate the issue. 'First, metal traps are far more
expensive than wooden traps. In 1977, some four-foot alumini.zed traps cost $27.50;
a pai.r of these traps equipped with warp line, toggles, and buoy ran about $65.00.
A. single three-foot oak trap could be bought for $12.00 and a pair of them fully
rigged cost about $25.00. Moreover, the wooden traps, it is estimated, last five
to seven years, while an aluminized or vinyl trap lasts about three or four years.
In addition, investment in lobster traps lasts over a period of years, so the
discount rate of time value of money must be taken into account. Finally, the
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physical output of a trap varies dramatically over the course of a year, along
with the price the fisherman receives for lobsters. All of rhese factors make
it impossible to automatically assume that a trap which fishes better during
one month is the trap to buy. In order to be able to tell which trap is the
better investment, one needs catch and cost figures over the entire lifetime
of a large number of various types of traps. Unfortunately, such information
does not exist. One fisherman did volunteer information of this kind on twenty
traps: ten wooden and ten non-corroded aluminized. While this is not an adequate
sample by any means, thi.s information will allow some tentative statements about
the advisabili,ty of investing in wooden and aluminized traps to be made. Unfor-
tunately, there was no access to similar data on vinyl traps, corroding wire
traps, etc.

The most widely used techni.ques accountants, bankers, and businessmen use to
evaluatio~ investment options is to compare the Net Present Values on the invest-
ments in question. Information on internal rates of return allows one to ascer-
tain whether an amunt of money invested in one project will bring a higher or
lower return than the same amount of money invested in another. The available
data will certainly allow this comparison for the wooden and non-corroded
aluminized traps. The internal rate of return is that interest rate which
returns the following formula to zero.

Net Present Value

Here, NFC is Net Cash Flow; i is the interest rate; c is the initial
cost of the project; and N is the expected life of the project.

In order to obtain information on the NPV of an investment in wooden and alumi-
nized traps, detailed information on costs, interest rates, catches, and revenues
for ten metal and wooden traps was made available by this fisherman for the
period f rom June 15, 1977, to April l., 1978. Given the available information,
the following assumptions are made in calculating the NPV of wooden and alumi-
nized traps:

1! the interest rate is 8. 75K  this is the interest rate the fisherman
actually was charged in the summer of 1977 on a secured loan to buy
traps!;

2! an aluminized trap cost $32.50 and a wooden trap cost $17.50, fully
rigged  these are the actual costs he paid during the spring of 1977!;

3! a ~etal trap will last four years and a wooden trap will last six years;

4! the Net Cash Flows will remain constant over the course of the invest-
ment;

5! a fisherman already has a boat, dock, pickup truck, workshop, etc.
so the only decision he is currently making concerns the traps them-
selves.



In order to obtain Net Present Value figures for investment in these wooden and
aluminized traps, one needs to have data on Net Cash Flows or the gross revenue
minus cash costs associated with each type of trap. To this end, data on prices
paid for lobster was obtained for the New Harbor Co-op from June 1977 to April 1978,
along with data on pounds of lobster caught by the local fisherman in his ten
wooden and ten aluminized traps. The results are summarized in Table XV.

There are, of course, enormous costs involved in the lobster business. This
particular fisherman  see Table XV! pays about $S,200.00 for bait duri~g the
year and another $3,200.00 for gas. It cost him another $500.00 cash  to say
nothing of his time.! to maintain the traps he already has. Since he has approx-
imately 500 traps and his annual variable costs are $8,900.00, his cost. per
trap is $17.80.*

The ten wooden traps yielded $947. 13, therefore the gross revenue for one trap
per year was $94. 71. Since ten aluminized traps in good condition yielded
$1,476.00, one trap produced a gross revenue of $147.60. If variable costs
per trap are $17.80, then the Net Cash Flow for a wooden trap is $76. 91 per
year and the Net Cash Flow for an aluminized trap is $129.60 per year.

If the Net Cash Flow per year for an aluminized trap is $129.00, the interest
rate is 8.75K, the trap lasts for four years, and the initial cost of the
investment is $37.50 then the Net Present Value is as follows:

NPV  Aluminu.m Traps!good condition �+. 0875!
$387. 7S

Only variable costs, or costs connected with actually putting traps out, have
been inc1.uded. Payments on boat, pickup truck, and insurance  fixed costs! would
have to be paid whether a man put any traps in the water or not. Since such fixed
costs have nothing to do with traps, they have been excluded.
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If the Net Cash Flow on a wooden trap is $76.91, the trap lasts six years, the
interest rate if 8.75X, then the Net Present Value is as follows:

hfCFNPV  Wooden Traps! �+i !
t

876.90

� $17.50
 I+.0875!

$340. 05

The figures on the Net Present Value of aluminized and wooden traps support the
idea that the aluminized traps are a better investment. The NPV for these alu-
minized traps is $387.75, while the NPV of the wooden traps is $340.05. This
comparison takes into account the differences in physical productivity, life
of the traps, and initial costs.

These figures, however, do not prove the superiority of aluminum wire traps
in good condi.tion over all other traps. First, the Net Present Value figure
for these wooden traps is very close to that for the aluminum traps. Second,
the sample of twenty traps is too small for statistical reliability. Third,
there is no economic information on vinyl lobster gear or aluminum traps
which are corroding. What these figures do suggest is that if one could get
the proper kind of aluminum wire traps  non-corroding!, one would probably
do well economically. %>re important, these figures suggest the trap construc-
tion material has a strong enough effect on income that it should not be ignored
when one is considering investment in lobster traps.

CONCLUS IONS

Lobster fishing is a very complicated business and, as every fisherman knows,
there is a wide variation in catches not only among different fishermen, but
among traps pulled by the same fisherman. In an effort to sort out the factors
affectin.g catches � -particularly the effect of the trap construction material on
catches � detailed information was obtained on 7,716 traps hauled by eighteen
fishermen working in the Muscongus Bay and John's Bay area of the central Maine
coast in 1977-78 and on another 2,135 traps in 1.979. These different data were
analyzed in three different ways. First, it was demonstrated that trap catches
varied considerably according to layover day, season, fishing area, and fishing
skill. Since all these factors obviously affected catches, a set of controlled
comparisons was used to assess the effect of trap construction material on
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catches. When comparing the lbs/trap/layover day of aluminized  non-corroded!,
vinyl, and wooden traps pulled by men of equal skill in the same area in the
same season, the aluminized traps appear to do best, followed by the wooden
traps. This analysis also pointed out, however, that there was no trap construc-
tion material which consistently surpassed all others and no material which was
always inferior. That is, in many cases, men from one area in the same season
and of the same skill using aluminized traps beat tnen using wooden traps. But
there are cases where men from the same harbor in the same season and of the
same skill using wooden traps beat men using aluminized traps and vinyl ones.
Nore than anything else, these controlled compari.sons underl.ine the complexity
of the phenomena being dealt with and the fact that. a good many factors includ-
i.ng the material. of which the trap was made strongly affected lobster catches.

Second, all of. the variables collected were analyzed using stepwise multiple
regression analysis; an advanced and complicated, but very powerful statistical
tool. While the intricacies of regression analysis may not be fully understood
by the layman, the results are worth heeding. This analysis strongly documents
the fact there is a statistically significant dif ference in catches of different
types of traps. In the discussion of the data in Table XI and Table XIIT, it
was demonstrated that the regression coefficients on trap style indicate the
aluminized traps in good condition caught the most lobs te rs followed by the
vinyl traps, and that wooden traps caught the least. It also demonstrated
that while trap construction material. did affect catch levels, other factors
were far more important. The most important variables were connected to
season o f the year, followed by the size o f the t rap. Next in importance
were the fisherman variables, which are proxy variables for fishing skil.l and
fishing practices. The next important variables were bait and trap construc-
tion material. The least important factors influencing catch were type of
bottom, depth, and type of heads used. This is not to say that where a man
places traps is not critical, but only that there is no one type of bottom
or depth that is productive of lobsters all year long. In short, one must
move traps as everyone knows. I am suspicious of the data on head type,
since most men in the fishing industry believe that heads are critically
important. Heads may be importanc., but this regression analysis strongly
suggests it does not make an iota of di f ference if the heads are hog ring,
hake mouth, or mixed type heads. The R on this regression indicat.e.s that
all of the variables in our regression equation are explaining only 14X of
the total variance. I believe this is primarily due to the erratic behavior
of lobsters and/or a random component in placing traps where lobsters are.

Third, to assess the desirability of investing in each type of trap, cost and
income data was analyzed  provided by one fisherman on a small sample of wooden
and aluminized traps in good condition!. The Net Present Value figures for
non-corroded aluminized traps exceeded the NPV for wooden traps, indicating
aluminized traps in good conditio~ are a better investment even though they
cost more and last. half as long. Though no accurate economic data on vinyl
and corroding traps exists, these results suggest trap construction material
is one of the factors which should be considered when a fisherman is contem-
plating buying new traps.
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From the results of this study it might appear advisable for fishermen to
purchase large metal traps, assuming the proper kind of metal can be Purchased.
After all, four-foot metal traps made from non-corroding aluminum wire appear
to catch more lobsters than anything else. Recently, we have cause to wonder
about the advisability of such a switch.

As one wise old fisherman recently explained the broader implications: "The
first fishermen who get them ji.e. big aluminum traps] are going to do well..
Hut after everyone gets them, everyone is going to be equal again. All that
wj.ll be accomplished is that everyone will have a lot more invested in gear
and the pressure on the lobster will be increased so that the chances of a
disaster occurring [e.g,, stock failure] are much better. If everyone stuck
to the older traps, we would all be better of f. Of course, the hogs won' t
do it, so we' ll all have to go to the damn things." We believe this warning
bears a lot of thought.
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