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Ghost Fishing of Vented and Unvented
Lobster, Homarus americanus, Traps

K. J. PECCI, R. A. COOPER, C. D. NEWELL,
R. A. CLIFFORD, and R. J. SMOLOWITZ

ABSTRACT-Field experiments were conducted in waters near Boothbay Har­
bor, Maine, and Woods Hole, Mass., with 40 inshore-type lobster traps. Twenty of
the traps were fished normally from the surface and 20 were left on the bottom and
routinely surveyed by divers. Half of the traps in each group were fitted with
sublegal escape vents. Catch-escape panels were also tested. Surface-hauled
traps caught 3,425 lobsters in 53 sampling periods; 28 percent of the lobsters had
one or more types of body damage. The "ghost" traps caught 456 lobsters during
the same period; 25 percent of the lobsters died by the end of the experiment.
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Figure J .-Phases I and II study area,
Damariscove Island, Maine.

INTRODUCTION

Pot-related interactions and mortal­
ity of the American lobster, Homarus
americanus, have long been subjects of
concern to lobster fishermen and state
and federal fisheries research and man­
agement personnel. Information on
nonselective and destructive fishing
methods is required to provide informa­
tion to coastal states from Maine to
North Carolina regarding the manage­
ment of both inshore and offshore lob­
ster stocks.

This report presents the results of I I
months of study of lobster behavior,
mortality, and emigration-immigra­
tion, regarding commercial trap gear in
the Boothbay region of Maine (study
Phases I and II) and Woods Hole,
Mass. (study Phase TIl). The study was
supported by NOAA's National Marine
Fisheries Service (NMFS), Northeast
Fisheries Center, Woods Hole, Mass.,
and the Manned Undersea Science and
Technology Office, Rockville, Md.

The primary objective of this study
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was to define the effect of conventional
pots and "ghost" pots on trap-related
mortality, and to assess the effective­
ness of escape vents on reducing mor­
tality. Ghost pots are defined in this
study as pots that cannot be retrieved by
surface-oriented fishermen, due either
to the pot's becoming "snagged" on
the ocean bottom or its line being sev­
ered from the surface buoy. A second­
ary objective was to relate the trapping
behavior of the lobster to its ecology
and changes in certain environmental
parameters.

MATERIALS AND METHODS
Study Area

The area selected for conducting the
first and second phases of the lobster­
potting study was the east side of
Darnariscove Island, 6 nautical miles
south of Boothbay Harbor, Maine (Fig.
I). The inshore lobster population of
the Boothbay region has been the sub­
ject of investigation by NMFS and the
Maine Department of Sea and Shore
Fisheries since 1966. Damariscove Is­
land was the site of an extensive under­
water ecological study by NMFS dur­
ing 1967-72, providing a data base for
the sampling design and methodology

of this study. The Damariscove Island
lobster habitat is considered representa­
tive of inshore lobster habitats for the
Gulf of Maine (Cooper et a!., 1975).

Damariscove Island is 1.3 nautical
miles long by 0.3 miles wide (greatest
width) and glacially formed. The ocean
bottom in the study area is primarily
bedrock to a depth of 10-15 m (35-50
feet), followed by a sand bottom with
occasional outcrops of bedrock (Fig.
2). Glacial rock deposits are scattered
primarily along the bedrock-sand inter­
face.

The third phase of this study was
conducted on the west side of the
Weepecket Islands, 5 miles west of
Woods Hole, Mass., on the northern
side of the Elizabethan Island chain
(Fig. 3). This study area was similar to
the Maine study area, with bedrock ex­
tending from the island to a depth of
about 10 m where a sand substrate con­
tinued beyond the study area.

The rock substrate at Damariscove
Island to depths of 18-20 m was cov­
ered with sparse to dense concentra­
tions of attached algae, primarily
Agarum, Alaria, Ascophylium, Chon­
drus, Fucus, and Laminaria. Over 50
percent of all exposed surfaces of rocks
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Figure 5.-Distribution of surface­
hauled and ghost-pot strings at
Weepecket Islands, Mass.

Figure 4.-Distribution of surface­
hauled and ghost-pol strings at
Damariscove Island, Maine.
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and II were in Maine, and Phase III in
Massachusetts. Phase I encompassed
the colder months of the year,
January-May (1973); Phase II the
warmer months, May-September
(1973). Phase II was initiated with the
dive team removing all ghost-pot con­
tents while pots remained on the bot­
tom, and rebaiting with red fish,
Sebastes marinus, racks (carcass minus
lateral fillets of flesh). The location of
the ghost-pot trawls was not altered

Figure 3.-Phase III study area, Weepecket
Islands, Mass.
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Figure 2.-Representative topography of ocean bollom and lobster habitat for lobster­
potting study areas.

Distribution of Catch Gear

To standardize the availability of
lobsters to the various categories of
catch gear it was necessary to fish the
lobster pots at approximately equal dis­
tances from the rocky substrate within
which the local lobster population is
sheltered (Cooper et aI., 1975). Figures
4 and 5 portray the distribution of ex­
perimental fishing gear regarding depth
and bottom type for both study areas.
Data on population density, size, and
sex structure of the Damariscove Island
population, as determined from the
NMFS studies from 1967 to 1972, will
be presented for comparative purposes
later in this report.

The potting behavior-mortality study
was conducted in three phases. Phases I
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and boulders are encrusted with the
coralline algae Lithothamnium. At
greater depths only sparse concentra­
tions of attached algae are present. A
representative cross-section of the bot­
tom topography in the study area is pre­
sented in Figure 2.

Rocky areas in the Massachusetts
study area (Fig. 3) were primarily cov­
ered with assemblages of Codium sp.,
soft corals, and encrusting sponges.
Sandy areas were notably barren of at­
tached algae and other macrobenthic
organisms.
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Figure 6.-Schematic of lobster pot used during study, with escape vent.

used durilK) PhOse 3

Each of the four conventional pot
trawls was hauled on a weekly basis
using standard commercial hauling
gear. A schematic of basic setting

affixed to the side of each experimental
trap.

Experimental traps of the Maine
study were also modi fied by cutting
IOXI5-cm (4X6-inch) openings on
three sides of the parlor, and a panel
with a degradable link or latch was
affixed over the openings. All panels
were constructed of the same material
as the parlor sides of the pot and affixed
to the pot walls at the bottom with two
stainless steel rings. Each panel was
fastened at the top by one of the various
types of degradable material (jute,
cotton, leather, manila, iron wire, iron­
copper wire interwoven, and wool).
Panels were fastened in such a way that
upon breakdown of the degradable link
the panel would open in an outward or
inward direction. A detailed descrip­
tion of the sampling design, material
used, and anal ysis of results of the de­
gradable escape vents is presented by
Blott (1978).

Setting and Hauling of
Surface-Buoyed Pot Trawls

MOOIFIED LOBSTER TRAP

SUbI«}ol [sco~ V~f
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Table 1.-Pot design characteristics for study Phases 1,
II, and III.

Degrad· Mean
Trawl Fishing Escape able depth POI
no. mode vent panel (m) no.

Phases t and II-Maine
1 Ghost No No 12 21-25
2 Ghost Yes Yes 15 16-20
3 Ghost Yes Yes 18 11-15
4 Ghost No No 18 26-30
lA Conventional No No 12 36·40
2A Conventional Yes Yes 15 1-5
3A Conventional Yes Yes 18 6-10
4A Conventional No No 18 31-35

Phase III-Massachusetts
1 Ghost Yes No 14 66-70
2 Ghost No No 14 76-80
3 Ghost No No 14 71-75
4 Ghosl Yes No 14 61-65
lA Conventional No No 14 56-60
2A Conventional No No 14 51-55
3A Conventional Yes No 14 46-50
4A Conventional Yes No 14 41-45

, I
I, ,
t
lJ' .'

il' ,
,I',

Escape Vents

Vents were of two basic types (Fig.
6). The first, considered a sublegal es­
cape vent and used in the Maine study,
was constructed by removing an oak
lath on the end of the parlor, leaving a
3.8- t04. 3-cm high (1 'h- to I 11/16-inch)
opening. During the Massachusetts
study the opening in the oak laths was
blocked, and a panel made of various
materials with a 4. 5-cm high and 15.2­
cm long (I ~ X6-inch) opening was

from Phase I to Phase II. All biodegrad­
able links were rearmed and sublegal
escape vents cleared of any fouling de­
bris between these first two phases.
Phase III was begun in May 1974 in
Massachusetts and concluded in Au­
gust 1974.

Description of Trawls and Pots

Table I presents the four categories
of catch gear fished in the two study
areas along the rock-sand interface or
on the sand bottom within 30 m of this
interface. Eight five-pot trawls were
fished during each phase. Four trawls of
conventionally hauled pots were
marked at the surface with stranded
lobster buoys; two trawls had standard
commercial-type pots without experi­
mental escape vents, and two trawls
had escape vents (sublegal escape vents
and biodegradable panels). The remain­
ing four trawls were fished in a
"ghost-pot" mode without surface
buoy markers; two trawls were com­
posed of commercial pots without es­
cape vents, and two had the escape
vents. Figures 4 and 5 illustrate the al­
ternate sequence of fishing convention­
ally hauled versus ghost pot trawls.

Each ghost pot was firmly fixed to the
ocean bottom by winding 100-mm
(0.305-inch) dacron trawl line around
rock outcrops or large boulders and in­
creasing the ballast of the pots with four
900-g (2-pound) bricks affixed to the
base laths on opposite sides of the trap.
Each pot was marked to designate pot
and trawl number. Standard parlor-type
commercial pots (Fig. 6), purchased
new from a Maine manufacturer, were
used for this study. Basic measure­
ments were: length-91 cm (36 in­
ches), top width/bottom width-63 cm
(25 inches), height-33 cm (13 in­
ches). The pots were of oak frame con­
struction with 2.5-cm (1.0-inch) oak
laths spaced 2.5-3.3 cm (1.0-1.3 in­
ches) across the top and bottom. Sides
were of 2.5-cm (1.0-inch) mesh vinyl­
coated wire. Entrance rings of l4-cm
(5.5-inch) diameter were located on
both sides of the kitchen. Entry to the
parlor was through a "skate-mouth"
head (no ring at the opening). Normal
lath-spacing on pots ranged from 2.5 to
3.3 cm (1.0 to 1.3 inches).

Mar-Jlllle 1970 /I



Figure 8.-Diver surveying ghost·pot catch.

in the exoskeleton), and missing ap­
pendages were noted for each lob~ter.

Legal lobsters were removed from the
study area, sublegals were returned to
the water. All catch data and lobster
measurements were recorded by trawl
and pot number.

Surveying Ghost-Pot Trawls

The two-man dive teams, using
scuba, surveyed the four ghost-pot
trawls weekly. Ghost pots were baited
only at the beginning of the experiment
and were left on the ocean bottom to
simulate a realistic ghost-fishing
mode. Divers used underwater writing
tablets to record their observations and
measurements (Fig. 8). Occasionally
underwater lights were required to vis­
ually inspect the inner portions of the
pots. The Massachusetts portion of the
study was characterized by 1- to 2-knot
tidal currents and poor underwater visi­
bility of 1-2 m; the Maine study site
usually had 3-5 m of visibility and little
current (less than 0.2 knots).

The first diver survey of the ghost­
pot trawls was conducted approxi­
mately 1 week after their placement on
the ocean bottom. Each lobster found in
a pot was given a color coded (red,
blue, white, or yellow) and punch-hole
coded, 1.3-cm wide (0.5-inch), rubber
band on each cheliped to identify the
individual lobster, its pot of observed
capture, and trawl number. Lobsters
recorded during the first week while
bait remained as an attractant were clas­
si fied as initial lobsters, those recorcled
later were c1assi fied as immigrants.
Rubber bands were positioned proxi­
mally to the dactyl portions of the
chelipeds so as not to deactivate the
normal functions of the large claws.
One of the five sections of the tail fan
was given a 3-mm (0. I-inch) punched
hole to serve as a secondary mark for
experimental lobsters and denote its re­
spective pot, i.e., I, 2, 3, 4, or 5,
within that trawl string. A hole punched
in the tail fan is maintained through at
least one moult and served to distin­
guish an experimental lobster from a
previously unmarked lobster through
the following moulting season, or in
case of lost coded bands through band
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The physical condition of each es­
cape panel, and associated degradable
linkage material when used, was noted
as well as the relative position of the
panel on the parlor.

Numbers of lobsters, crabs, sea ur­
chins, and various species of fin fish
were recorded from each pot. Carapace
length and width in milliliters, sex,
handedness, presence of eggs and
maturity stage, old and new damage to
the body (obvious punctures or breaks
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Figure 7.-Schematic of pot trawl set. A. Marker buoy. B. Float or toggle. C. Trap and gangion.

methods and measurements of trawls is
given in Figure 7. Using landmarks on
nearby is] ands and the vessel's depth
recorder, trawls IA-4A were fished at
speci fic locations and at the desired dis­
tance from the rock-sand interface in
their proper order along the linear array
of eight trawls (Figs. 4 and 5). As each
pot was hauled aboard the boat, the old
bait was discarded and four to five
redfish "racks" were strung on the bait
string.
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Figure 9.-Frequency distribution of lobsters
(sexes combined) sampled from the noctur­
nally active population at Damariscove Is­
land, 1968 and 1973, grouped in S-mm inter­
vals.

Likewise, the mean carapace length for
males and females was similar by sam­
pling date. Average size for males and
females for the 13 samples was 69.7
mm and 70.2 mm, respectively. Figure
9 presents a length-frequency distribu­
tion of all lobsters from the night collec­
tions (1973), sexes combined. Sizes
ranged from 41 to 117 mm.

Of the 249 lobsters collected, 142
(57 percent) were males and 107 (43
percent) were females-not sig­
nificantly different from a 50:50 ratio
(X 2 (I df)=2.97, P>0.5).

To further define the sex ratio and
size characteristics of the nocturnally
active population, an examination of
similar data collected by divers at
Damariscove Island in 1968 (Cooper et
aI., 1975) was made. A total of 199
lobsters was collected on 18 March
1968 (N =18) and 15 and 16 August
1968 (N = 18 I). Sex ratio was 50:50
(N 0 =99, N '( =1(0). Males averaged
69.5 mm and females 68.2 mm, all
samples combined, not significantly
different from the overall 69.7 mm and
70.2 mm for males and females sam­
pled in 1973. Sizes ranged from 45 to
91 mm. A frequency distribution of
sizes, sexes combined, is presented in
Figure 9.

Chi-square tests on these combined
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Natural Population

Samples of the nocturnaJly active
(leaving shelter) portion of the natural
lobster population were collected on 13
night dives during study Phases I and n.
Sample statistics are presented in Table
2. Night dives were conducted between
2100 and 0400 hours, when nocturnal
activity is at its peak (Cooper and Uz­
mann, 1977). Nocturnally active
lobsters were of sufficient size (45-mm
carapace length and larger) to be easily
recognized by the dive team and cap­
tured; thus these samples are consid­
ered representative of the natural popu­
lation that leave their shelters at night
and are subject to capture by lobster
pots.

A total of249 lobsters were collected
during the night dives in March, April,
May, and July, 1973. The mean
carapace length for males and females
was similar throughout Phases I and II.

RESULTS AND DISCUSSION

measurements. These four monitoring
systems compose the Martek Mark 1
Water Quality Monitoring System 1.

Each sensor was calibrated at the be­
ginning of the study and halfway
through the study. Accuracy of the
conductivity meter was ±0.2 parts per
thousand, temperature was ±O.l DC,
dissolved oxygen was ±0.4 parts per
million at temperature of calibration,
and pH was ±0.1. The Martek sensor
package was lowered to 15 m at the
center of the study area each week and
the above measurements recorded.

Table 2.-Numbers and mean carapace lenglhs (mm) 01
male and lemale lobslers taken during 13 nlghl dives al
Damarlscove Island, 1973.

C.L.

Males Females
sexes
com·

Study CT. C.L. Total bined
Dale phase No. (mm) No. (mm) no. (mm)

13 Mar t 10 71.3 9 75.8 19 73.4
24 Apr I 22 67.5 13 685 35 67.9

8 May II 16 70.2 23 692 39 696
16 May II 61 70.0 47 69.7 108 699
11 Jut II 33 70.0 15 71.7 48 705

- -
Tolal \142 69.7 '107 702 249 69.9

lReference to trade names does not imply en­
dorsement by the National Marine Fisheries Ser­
vice, NOAA.

157% of sample.
243% of sample.

breakdown or loss of chelipeds. Each
dive team carried the necessary equip­
ment on survey dives to mark new
lobsters in ghost pots.

Lobsters from the ghost pots were
removed carefully and individually by
the dive team so as not to create a
"chain reaction" of aggressive be­
havior among the pot's occupants.
Each marked lobster was examined as
to sex, carapace length, handedness,
tail-fan punch, cheliped band color and
punch mark, and noticeable injuries.
Unmarked lobsters were marked and
the same measurements and observa­
tions recorded. Pot and trawl number
were recorded for each pot examined.
The compartment was also noted, i.e.,
the kitchen or parlor.

The presence of other macrofauna
(crabs, fish, sea urchins, etc.) within
the pot was recorded along with obser­
vations on intraspecific behavior. A de­
tailed examination of the parlor and
kitchen of the trap and the ocean bottom
within 4 m (12 feet) of the trap was
conducted to assess the fate of missing
lobsters. The exoskeleton breaks down
into its component parts when a lobster
dies, and pieces of shell in the area are
sometimes the only direct evidence of
the fate of a missing individual.

Night dives were made periodically
throughout the Maine portion of the
study to 1) measure directly the sex
ratio and size distribution of the noctur­
nally active lobsters in the immediate
vicinity of the experimental and con­
ventional pot trawls, 2) observe the be­
havior of lobsters and other fauna
within the pots at nighttime, and 3) lo­
cate individuals missing from the pots
and measure the distance from the es­
caped pot to their shelter. Underwater
lights were used to search lobster bur­
rows, rock crevices, sand flats, etc., for
marked individuals and to enable the
dive team to accurately sample the noc­
turnal individuals.

Environmental Monitoring

In-situ measurements of water tem­
perature, dissolved oxygen, pH, and
conductivity were made of the bottom
water mass during each week of the
Maine study. Salinity was determined
from the temperature-conductivity

May-June 1978 IJ



nocturnal collections (1968 and 1973, Table 3.-lnventory 01 aurface hauled trapa Irom study Phase I.

N =448) show that the observed sex ra- Nonvented Vented

tio (males 46.4 percent, females 53.8 Total Males Females Total Males Females
Sampling

percent) does not differ significantly date No C.L No. CL No. CL % No. C.L No. C.L. No. C.L %

from 50:50 (X 2 (I df) =2.89, P>0.05). 26 Jan. 47 76.4 25 77.5 22 75.2 47 46 75.7 26 77.4 20 73.6 43
5 Feb. 2B 756 14 74.6 14 76.7 50 20 74.4 9 75. I 11 73.8 55

For this study we conclude that the noc- 14 Feb. 14 74.6 10 74.9 4 738 29 7 73.6 3 73.0 4 74.0 43

turnally active lobsters at Damariscove 20 Feb. 13 74.9 5 71.4 8 77.1 62
26 Feb. 7 704 1 82.0 6 685 86 2 73.0 2 73.0

Island are evenly composed of males 9 Mar. 1 77.0 1 770 5 76.0 3 76.0 2 760 40

and females that average 70 mm 15 Mar. 2 76.5 2 76.5 100 7 73.4 1 91.0 6 70.5 86
In 20 Mar. 4 81.3 2 79.0 2 835 50 12 75.4 9 73.7 3 807 25

carapace length. 28 Mar. 5 71.2 3 70.3 2 72.5 40 2 725 2 72.5 100
3 Apr. 7 734 5 72.6 2 75.5 29 17 75.6 10 74.7 7 76.9 41

13 Apr. 51 755 21 75.5 30 756 59 26 78.2 13 78.8 13 77.6 50

Surface-Hauled Pot Catch
18 Apr. 13 77.2 6 75.7 7 78.6 54 18 757 6 74.0 12 76.5 67
24 Apr 24 734 15 74.9 9 708 37 31 77.0 18 76.3 13 78.0 42
30 Apr. 35 73.7 18 726 17 74.9 49 36 79.0 20 77.3 16 81.2 44

Catch Statistics 7 May 65 746 28 74.2 37 74.9 57 43 74.7 20 73.0 23 75.5 53
14 May 41 744 20 73.7 21 75.2 51 32 77.7 16 76.3 16 79.1 50

A total of 3,425 lobsters were taken 23 May 44 72.4 24 725 20 72.3 44 27 76.2 16 76.7 11 75.5 41

over 53 sampling periods of study Average 74.6 74.4 74.8 76.3 76.1 76.4

Phases I, II, and III. Complete catch Tolal 401 198 203 50 331 172 159 48
statistics for these lobsters are given in
Appendix A. Mean carapace length by

Table 4.-lnventory 01 surface hauled traps Irom study Phase II.
sex, pot type (vented and nonvented),

Nonvenled Vented
and sampling data for surface-hauled TOlal Males Females Total Males Females
pots are presented in Tables 3,4, and 5 Sampling

for Phases I, II, and III. date No. C.l No. C.l No. CL % No. Cl. No C.l. No. CL %

Mean carapace lengths of males and 4 June 28 75.7 13 74.6 15 76.7 54 35 77.8 16 76.7 19 78.8 54
11 June 21 73.5 14 72.5 7 756 33 29 75.8 15 76.4 14 75.1 48

females by trap type and study phase 18 June 19 72.5 6 74.7 13 71.5 68 18 76.5 6 75.2 12 77.2 67

were similar. Similarly, mean carapace 27 June 34 75.6 20 74.7 14 769 41 21 77.3 5 74.4 16 78.3 76
3 July 14 70.8 8 729 6 68.0 43 38 72.4 15 72.2 23 72.6 61

length by sex was relatively constant 10 July 34 762 16 75.1 18 77.2 53 22 78.4 10 74.0 12 82.1 55

through the sampling interval for each 17 July 48 75.5 22 74.5 26 762 54 19 77.3 10 77.1 g 77.6 47
23 July 31 75.5 13 74.2 18 76.4 58 24 800 8 81.8 16 79.1 67

study phase. Consequently, a mean 31 July 28 77.9 15 783 13 77.4 46 17 81.4 10 81.4 7 81.4 41

carapace length for all lobsters, sexes
6 Aug. 38 766 15 77.7 23 75.9 60 32 76.7 15 75.7 17 77.5 52

17 Aug. 37 772 17 77.4 20 77.1 54 32 83.1 10 86.0 22 81.8 69

combined, by pot type and study phase 21 Aug. 43 76.4 24 755 19 77.6 44 35 81.2 12 78.4 23 82.7 66
28 Aug. 52 79.7 22 785 30 B06 58 34 78.0 19 77.8 15 78.2 44

was determined (Tables 3-6). 30 Aug. 40 74.6 15 73.5 25 75.2 65 22 78.3 12 77.9 10 78.8 42

Vented pots in all three phases Average 76.1 755 76.5 78.1 77.3 78.6
caught larger lobsters and fewer
lobsters (Table 6, Figs. 10, 11, 12).

Total 467 220 247 53 378 163 215 57

Mean carapace lengths of the non-
vented pot catches compared with vent- Table 5.-lnventory 01 surface hauled traps Irom study Phase III.

ed pot catches within each phase were Nonvented Vented

different. ( Phase I: ftul ~7.\O) =3. 52, Total Males Females TOlal Males Females
Sampling

P <0.01. Phase II: flul =X~.11 =3.91 , date No. C.L No. C.l. No. Cl % No. el. No. CL No. CT. %

P<O.Ol. Phase Ill: f(dr=I.X~61 =17.24, 14 May 29 71.3 19 73.2 10 67.7 34 35 76.1 19 76.8 16 75.2 46

P <0.0 I.) These highly significant dif-
21 May 67 74.6 43 74.5 24 74.8 36 30 78.4 17 79.4 13 77.1 43
23 May 27 720 13 72.2 14 71.9 52 22 76.4 10 77.6 12 753 55

ferences indicate that the sublegal es- 28 May 109 72.4 46 73.3 63 71.8 58 30 78.4 12 77.8 18 78.8 60
30 May 47 71.8 24 72.9 23 706 49 15 78.5 9 79.6 6 76.8 40

cape vents permitted the escape of rela- 3 June 31 72.1 19 72.8 12 71.0 39 17 78.1 5 77.8 12 78.2 71

tively large lobsters compared with 7 June 53 720 21 72.1 32 71.8 61 21 79.3 10 79.4 11 79.3 52
12 June 27 73.3 17 72.8 10 74.1 37 29 79.3 16 79.8 13 78.8 45

those that can escape the non vented 14 June 60 73.5 27 73.0 33 73.9 55 15 780 9 77.2 6 792 40

potS. Figures 10 and II demonstrate 18 June 74 75.1 45 75.8 29 74.1 39 25 78.7 12 807 13 76.8 52
24 June 94 75.2 46 75.5 48 74.9 51 37 79.8 21 80.4 16 79.0 43

that vented pots retained fewer lobsters 27 June 121 74.6 69 75.0 52 74.0 43 34 79.4 18 80.6 16 78.0 47

less than 75 mm (Phase I) and 80 mm
5 July 99 74.4 50 74.8 49 73.9 49

10 July 82 75.1 38 75.3 44 74.9 54 33 81.0 17 81.2 16 806 48

(Phase II) in carapace length than the 16 July 85 73.1 40 72.1 45 74.0 53 24 78.9 4 78.0 20 79.1 83
22 July 59 75.1 25 75.3 34 74.9 58 23 78.8 4 768 19 79.2 83

nonvented pots. Similarly, Phase III 30 July 55 75.4 29 74.2 26 76.7 47 19 79.7 6 78.7 13 80.2 67

vented traps retained fewer lobsters 80 5 Aug. 37 72.7 12 69.6 25 74.2 67
6 Aug. 22 74.6 13 74.5 9 74.8 41 17 795 6 78.2 11 803 65

mm and smaller than non vented pots 12 Aug. 51 758 22 74.2 29 77.1 57 35 80.1 11 77.8 24 81.2 68

(Figure J 2). Krouse and Thomas 19 Aug. 57 74.7 25 750 32 74.4 56 19 78.6 8 786 11 785 58
23 Aug. 63 73.8 31 72.5 32 75.1 51 19 77.3 6 76.8 13 77.5 68

(1975) reported similar results during
Average 74.0 74.0 73.9 78.8 79.0 78.6

tests of pots with 45-mm and 37-mm
escape vents. Total 1.349 73.80 674 74.03 675 73.58 50 499 78.79 220 79.02 279 78.61 56

/4 Marine Fisheries Re\'iew



Table G.-Summary of surface pot catch by phase, pot type, and sex.

Sublegal/Legal

Males Females Sexes combined %
Trap <81 "81 Sub-

Phase Iype No. C.L. SO No. C.L. SO No. C.L. SO mm mm legal

Vented 172 76.1 5.56 159 76.4 6.48 331 76.3 6.01 272 59 82.2
Non-
vented 198 74.4 6.08 203 74.8 7.60 401 74.6 689 339 62 84.5

Vented 163 77.3 6.87 215 786 8.32 378 78.1 7.74 285 93 75.4
Non-
vented 220 75.5 6.50 247 76.5 7.56 467 761 7.09 385 82 82.4

III Venled 220 790 3.82 279 78.6 3.87 499 78.8 3.85 374 125 75.0
Non-
vented 674 74.0 5.57 675 73.9 5.94 1.349 74.0 5.76 1.196 153 88.7

Table 7.-0bserved damage of surface pot caught lobsters by study phase and type of damage. Other damage
category includes broken rostrum, cracked carapace or abdomen, missing or broken antennae, etc. Data Is listed in
numbers and percent (in parenthesis).

Mis- Mis- Dam- Dam- Regen- Regen- Dam- TOlal
No. sing sing aged aged erale erals Missing aged Other number

Study lob- one both one bolh one both legs (one uro- dam- damaged
phase sters claw claws claw claws claw daws or more) pods ages lobsters

732 55 9 10 1 50 1 11 3 11 136
(7.5%) (1.2) (1.4) (0.1) (6.9) (0.1) (1.6) (0.3) (1.6) (18.6)

845 82 11 16 2 48 0 17 4 16 183
(9.7%) (1.3) (1.9) (2.4) (5.7) (0.0) (2.0) (4.8) (1.9) (21.7)

III 1.848 204 22 157 21 132 1 112 42 61 628
(11.0%) ~ ~ ~ (7.1) (0.0) (6.0) (2.4) (3.3) (35.0)

Total 3.425 341 42 183 24 230 2 140 49 88 947
(10.0%) (1.2) (5.4) (0.7) (6.7) (0.0) (4.1) (1.2) (2.4) (27.6)

Figure IO.-Phase I. Surface-pol catch
length-frequency, by 5-mm increments, of
vented and nonvented pOlS (sexes combined).

Table B.-Observed damage, judged new or old, tor sur­
face hauled lobsters from study Phase /II, 30 July to 19
August 1974. Data given in numbers and percent.

Wilh With Total
TOlal Old new damaged

lIem lobsters damage damage lobsters

Vented 91 36 7 39
(37.6%) (7.7) (42.9)

Nonvented 221 95 21 108
(43.0%) (9.5) (48.9)

Total 312 131 28 147
(42.0%) (9.0) (47.1)

in each study phase (Table 6). The dif­
ferential in catch was greatest for Phase
III (75 percent sublegals, vented-89
percent sublegals, nonvented) with a
45-mm (J34-inch) escape vent and a
I9-mm (¥I-inch) difference in lath
spacing between pot types. During
Phases I and II the percentage of sub­
legals in vented pots was only slightly
Jess than in nonvented pots. Corre­
spondingly, the percentage of legal
lobsters (~81 mm) caught by the two
trap types was nearly similar for Phases
I and II and dissimilar for Phase Ill,
where legals composed 25 percent of
the vented pot catch compared with II
percent for the nonvented pots.

Incidence of Damage

All damage on lobsters caught by
surface-hauled pots is summarized by
study phase and type of damage in
Table 7. For aU phases combined, 27.6
percent (947 lobsters) had one or more
types of body damage; 18.6 percent in
Phase I, 21.7 percent in Phase II, and
35.0 percent in Phase III. The most
common types of injuries were dam­
aged, regenerate, or missing claws.

From 30 July 1974 to 19 August
1974, 312 lobsters from out surface­
hauled pots were examined for "new"
versus "old" injuries during study
Phase III (Table 8). New injuries were
identified by open wounds with no evi­
dence of healing. This category of in­
jury is assumed to have occured during
aggressive encounters with other
lobsters in the pot. Old injuries were
characterized by healing scar tissue or
the presence of a regenerating body
part. Of the lobsters caught in the
surface-hauled vented pots, 8 percent
had "new" damage, compared with
9.5 percent from the nonvented pots
(Table 8). Incidence of newly damaged
lobsters was similar for vented and

-~~:~
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Figure 12.-Phase III. Surface-pot catch
length-frequency, by 5-mm increments, of
vented and nonvented POlS (sexes combined).

Comparisons of sex ratios of the
catch by pot type within study phase
were similar at the 5 percent level (Ta­
ble 6) with the exception of Phase III.
Here, females dominated the vented pot
catch (56 percent females, X 2

(I df) =4.80, P<0.05). The reason for
a predominance of females in the vent­
ed pots of Phase III is unknown.

Sublegal to Legal Ratio

Vented pots caught fewer sublegal
lobsters ( <81 mm) than nonvented pots

""78
td''I!I'
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Figure I I.-Phase II. Surface-pot catch
length frequency, by 5-mm increments, of
venled and nonvented pots (sexes combined).
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SAMPLING DATE

Set-over days versus catch will not be
analyzed in this report .

Lobster catch in Phases I and II gen­
erally increased with increasing water
temperature (Fig. 13). The decreased
catch in late June and early July is prob­
ably due to a sharp increase in commer­
cial fishing in the study area at this time
and to decreased mobility, and there­
fore trapability, of the lobster prior to
and post-moulting (McLeese and Wil­
der, 1958).

Lobster catch in Phase III increased
with temperature from May through
June, then decreased suddenly in July
and August (Fig. 14). This drop may
also be related to decreased mobility
with regard to moulting.

Egg-bearing Females

Of the 818 female lobsters taken with
surface-hauled pots during Phases I and
II, only two were egg-bearing, 117- and
139-mm carapace lengths. Krouse
(1973), using ovary stage and presence
of spermatophores, concluded that the
majority of female lobsters along the
coast of Maine do not reach sexual
maturity until 90-mm carapace length.
Thomas (1973) sampled the population
of Maine lobsters in the 81- to 127-mm
size range at commercial pounds, and
found the average size of berried
females to be 102 mm (range 83-127
mm).

During Phase III, 8.4 percent of the
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Figure 14.-Catch of lobsters from surface­
hauled pots at Weepecket Islands, Mass., and
temperature from 5-m at Woods Hole, Mass.
Sampling interval variable from 2 to 13 days.

SAMPLING DATE

Figure 13.-Catch of lobsters from surface-hauled pots at Boothbay
Harbor, and water temperature at 15-m depth. Sampling interval vari­
able from 2 to 12 days.
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Catch Per Haul

Catch per haul trends were noted for
a general indication of lobster trapabil­
ity and a possible correlation between
bottom-water temperature and catch.

size of escape vents of study Phase III
(19 cm) compared with Phases I and II
(13 mm) resulted in a proportionally
smaller catch by vented traps in Phase
Ill. Vented traps caught 83 and 81 per­
cent of the lobsters taken by nonvented
traps in Phases I and II and only 37
percent in Phase Ill.

Size distributions and sex ratios of
the diver-collected samples of lobsters
from Damariscove Island and the
surface-hauled pot catches (Phases I
and II) were compared to judge the rep­
resentative nature of the laller catch
technique. Sex ratios of the combined
diver collections from 1968 and 1973
(46.4 percent males, 53.8 percent
females) and the surface-hauled pot
catch (50.5 percent males and 49.5 per­
cent females, Phase I; 45.3 percent
males and 54.7 percent females, Phase
II) were similar.

The surface-hauled pot catch yielded
lobsters of a greater average size than
the diver technique of sampling. Pot
catches averaged 75-79 mm carapace
length compared with 70 mm for
diver-collected lobsters. Pots rarely
caught lobsters less than 60 mm,
whereas diver collected nocturnally ac­
tive lobsters as small as 45 mm. We
believe that the 45- to 60-mm lobsters
did enter the surface-hauled pots but
were not retained because of the lath
spacing and escape-vent openings. The
surface-hauled pots demonstrated only
partial retention of 60- to 70-mm
lobsters. Krouse (1973) fished
surface-hauled pots with 25-mm square
wire meshing in the same general study
area in Maine. His catch length-fre­
quencies reveal substantial numbers of
lobsters in the 45- to 60-mm range, with
an annual average carapace length of 68
mm. We conclude that our surface­
hauled pots caught a representative
proportion of the nocturnally active
males and females but were selective
for the larger individuals.

The total catch by vented traps was
signi ficantly less than by nonvented
traps for all study phases (Tables 3-6).
Again, the superior catches of non­
vented traps is probably due to the
greater ability of sublegal lobsters to
emigrate from the traps with wider es­
cape vents. The greater differential in

nonvented pots. Also, the percentage of
"old" damage was similar for vented
and nonvented pots.

Comparison of Surface-Hauled
Pot Catch and
Natural Population
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Figure 15.-Length frequency of Phase I
ghost-pot lobsters by 5-mm increments, sexes
and trap type combined.

Figure 16.-Length frequency of Phase "
ghost-pot lobsters by 5-mm increments, sexes
and trap type combined.

Figure 17.-Length frequency of Phase 111
vented and nonvented ghost-pot lobsters,
sexes combined.
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Table 9.-0ata summations ot ghost-pot lobsters by phase, sex, sexes combined, and pot type.

Sublegal/Legal

Males Females Sexes combined Pot type combined %
Trap <~1 ?;81 Sub-
type No. C.L. SO No. Col SO No. Col SO No. CL SO mm mm legal

Venled 18 75.4 4.52 16 76.8 5.62 34 76.0 5.03 28 6 82.3
63 74.8 5.92

Non·
vented 19 74.6 5.95 10 71.1 7.56 29 73.4 6.63 27 2 93.0

Vented 32 76.9 7.09 22 74.3 4.74 54 759 6.32 44 10 81.5
144 72.5 6.67

Non·
vented 51 74.6 5.78 39 750 8.17 90 74.8 6.88 76 14 84.4

Vented 53 78.4 7.14 34 782 7.14 87 78.3 7.14 61 26 70.1
Non·
vented 103 76.5 580 59 75.0 5.66 162 760 5.78 133 29 82.1

t(df.247) =2.74, P>O.OI. Size-fre­
quency distributions for vented and
nonvented pot catches (sexes com­
bined) are presented in Figure 17.

We believe that 45-mm vent open­
ings in Phase III, compared with the
conventional 25- to 33-mm lath spac­
ing, permitted a greater degree of es­
cape of relatively large lobsters than
was possible from the conventional
pots. Therefore, vented and nonvented
pot catches are not combined for Phase
III.

Sex ratios for vented and nonvented
pot catches for Phases I and II, and
Phase III vented tested by chi square,
were not significantly divergent from
a 50:50 ratio. In Phase III males
dominated nonvented (64 percent
X2(df~I)=5.55, P <0.05) pot catches.
These data are in contrast to the surface
pot catches of Phase III, where females
dominated the vented pot catch and
both sexes were equally abundant in the
nonvented pots.

Some unplanned loss of ghost-pot
contents occurred during Phase III: pot
63 accidentally opened, releasing its
contents; and on 9 July, pots 62, 64,
and 65 were found empty-apparently
they had been hauled and their contents
removed.

Ghost pots of Phases I, II, and III
retained 456 lobsters that were recorded
during weekly diving inventories. Cap­
ture totals and fates of captured lobsters
are sununarized in Table 10.

Ghost-pot captures during Phase I to­
taled 63 lobsters, 47 entering pots while
bait remained as an attractant, and 16
lobsters entering after the bait had dis­
appeared. Seven lobsters were missing

III

Ghost-Pot Catch

Summary of Catches

Catch data collected by the dive team
during Phases I, II, and III are pre­
sented in Table 9. The data are grouped
by study phase, pot type, sex, sexes
combined, and percent sublegal. Only
original sightings (first capture) are pre­
sented. Catch data for each study phase
were grouped into vented and non­
vented categories for an assessment of
the experimental 38- to 43-mm (Phases
I and II) and 45-mm escape-vent open­
ings in contrast to the conventional 25­
to 33-mm lath spacing.

Mean sizes of male and female
lobsters by pot type are similar for
Phases I and II, thus these data were
combined (Table 9). Mean size of
lobsters (sexes combined) from vented
and nonvented pots for Phases I and II
were also found to be similar (Phase I,
t(df~61)=1.77, P>O.IO; Phase II,
t(df=142)=0.96, P >0.10). Thus
these data (males and females com­
bined) for vented and nonvented pots
were combined by study phase (Phase I
c.L. =74.8 mm; Phase II, C.L. =72.5
mm). We believe the reasons for statis­
tically similar mean sizes of lobsters
from vented versus nonvented pots is
due to 1) the relatively small difference
in spacing between conventional and
experimental pots, and 2) the small
numbers of lobsters captured by the
ghost pots. Length-frequency distribu­
tions for these combined samples are
presented in Figures 15 and 16. In
Phase III the mean carapace lengths for
males and females by pot type are simi­
lar (vented, t(df=85)=0.13, P>O.lO;
nonvented, t(df=I60)=1.60, P>0.05).
Therefore, these data are combined (Ta­
ble 9). Mean size of lobsters (sexes
combined) from vented pots
(C.L. =78.3 mm) is significantly great­
er than the mean size from nonvent­
ed pots (C.L. =76.0 mm) with

captured females carried external eggs,
in contrast to less than 1 percent with
eggs from the surface-hauled pot
catches of Phases I and II. Average size __Ph__a"-se'-----''-''..:._---'''---..::..:.::'---=-=-''----''''- =- '-- ''---=-=---'=-=-_'-- '--...::..::._''------'''------'~

of berried females (N =155) from Phase
III was 78.0 mm, with a range of 68 to
91 nun.
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Table lO.-Catches and fates of captured lobsters from ghost pots of study Phases I, II, and III.

TOlar number
lobsters Initial

Trawl type captured captures' Immigrants Emigrants Deaths Missing

Phase I
Nonvented 21 8 13 0 2 (10',.) 4 (19%)
Nonvented 8 7 I 0 3 (38%) 1 (13%)
Vented 15 15 0 1 1 ( 7%) 1 ( 7%)
Vented 19 17 2 1 2 (13%) 1 ( 7%)

Sublolal
nonvented 29 15 14 0 5 (17%) 5 (17%)

Subtotal
vented 34 32 2 2 3 ( 9%) 2 ( 6%)

TOlal 63 47 16 2 8 (13~.) 7 (11%)

Phase 1/
Nonvented 64 38 26 0 8 (13%) 25 (39%)
Nonvented 26 17 9 0 12 (46%) 7 (27%)
Vented 33 7 26 0 8 (24%) 7 (21%)
Vented 21 17 4 0 4 (19%) 8 (38%)

Subtolal
nonvenled 90 55 35 0 20 (22'0) 32 (36%)

Sublotal
vented 54 24 30 0 12 (22%) 15 (28%)

Tolal 144 79 65 0 32 (22".) 47 (33%)

Phase If(

Nonvented 82 40 42 26 (32",.) 26 (32%)
Nonvented 80 39 41 38 (48%) 26 (33%)
Vented 42 32 10 O( 0%) 7 (17%)
Venled 45 14 31 8 (18%) 22 (49%)

Sublotal
nonvented 162 79 83 64 (40%) 52 (32%)

Subtolal
vented 87 46 41 8 (12%) 29 (33%)

Total 249 125 124 72 (29%) 81 (33%)

1Lobsters entering baited pots as opposed to entering pots alter bait has dIsappeared.

from pots. Two lobster escapees from
an intact pot were recaptured in the
study area by divers, and there were
eight con finned deaths of lobsters in
ghost pots.

Phase II ghost-pot catch totaled 144
lobsters, 79 entering pots while bait
remained as an attractant, and 65 cap­
tured over the remainder of the phase.
Missing lobsters totaled 47, of which
there were no recaptures. Thirty-two
lobsters were found dead in pots during
this phase.

Phase III catch provided 249
lobsters, 125 entering pots while some
bait remained, and an additional 124
entering during the remainder of the
phase. Eighty-one lobsters were origi­
nally recorded as missing; seven of
these were recaptured in the study area
by our, or local fishermen's, surface
pots. An additional 72 lobsters were
recorded as pot-related deaths when
their remains were found in our pots
during diver inventories.

A history of each lobster captured by
a ghost pot is given in Appendix B.
Lobster-history data is grouped by
study phase and pot number. Lobsters
captured in each pot are listed in their

/8

order of entry. Sex, carapace length,
original condition, time of first entry,
damage incurred while entrapped, and
its eventual fate are noted for each indi­
vidual. Dates of in situ observation and
examination of each lobster are given at
the top of each table. The circle symbol
on a lobster's time of entrapment de­
notes a trap-related injury and is defined
in the remarks column. All pot injuries
are preceded by a capital "I" and
defined. MUltiple injuries occurring in
pots are separated by semicolons in the
remarks column and are given in the
order they occurred. Any injuries found
on the lobster when it was first recorded
are noted as the first entry in the re­
marks column and are not preceded by
an "I." Each lobster's time of entrap­
ment is represented by a heavy horizon­
tal line beginning on the inventory date
that it was initially recorded and extend­
ing through the last observational day
for that individual. Lobsters with lines
terminating prior to the final inventory
day are characterized by one of three
letters: "E" represents an escape from
an intact trap, "M" is a lobster missing
from a trap, and "0" is a lobster found
dead within the trap.

Comparison of Ghost-Pot Catch
with Surface-PoI Catch
and Natural Population

Ghost-pot catches of Phases I and 11,
by pot type, were similar to surface-pot
catches in mean size and sex composi­
tion (Tables 6 and 9). Compared with
the even mixture of males and females
in the nocturnally active portion of the
population, the ghost-pot catches were
similar in sex composition (58 percent
males) but were comprised of larger
lobsters (C.L. ranged from 73.4 to 78.3
mm) depending upon pot type, com­
pared with 70 mm for the nocturnaJly
active lobsters. Relatively few lobsters
less than 70 mm were retained by the
ghost pots (Figs. 15 and 16) compared
with the size distribution of nocturnally
active lobsters (Fig. 8). We conclude
that ghost pots, regardless of pot type,
selectively retain large lobsters but are
not selective by sex.

Nonvented ghost pots of Phase III
caught 162 lobsters (64 percent males)
with an average carapace length of 76
mm compared with the surface-pot
nonvented catch of 1,349 lobsters (50
percent males) averaging 74 mm. Sex
composition of the non vented ghost-pot
and non vented surface-pot catches
were dissimilar (X2(df~I.S09)=10.16,
P <0.01).

Vented ghost pots of Phase III caught
87 lobsters (61 percent males) with an
average size of 78 mm compared with
the surface catch of 499 lobsters (44
percent males) averaging 79 mm.
Again, males composed a greater per­
centage of the ghost-pot catch than of
the surface-pot catch. Mean sizes
(C.L.) of ghost-pot and surface-pot
catches were similar for vented pots,
t(df=S84) =0.96, P>0.05, and dis­
similar for non vented pots,
t(df=I,S09)=4.17, P<O.OI. Again,
vents had the effect of reducing ghost­
pot catches and increasing average
length of ghost-pot lobsters compared
with nonvented pots.

Mortality, Damage, and Escapes

Escapes. During this study there
were two classes of lobster escapees
from ghost pots. The first is a lobster
escapee from a pot opening with the
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Table 11.-Summalion 01 mortality, damage, and miss­
ing lobsleI's lor ghost pots 01 study Phases I and II,
vented and nonvented pots combined. The numbers
and percents given by cumulative IS-day intervals rep­
resent an estimate of mortality, damage, and missing
lobsters as a funcllon 01 ghost pollishing lime.

Table 12.-Summallon 01 mortality, damage, and miss­
ing lobsters lor ghosl pots 01 study Phase III, venled and
nonvenled pots. The numbers and percents given by
cumulative 15~d8Y intervals represent an estimate of
mortality, damage, and missing lobsters as a function of
ghost pot Iishing time_

s
"

''''

Figure 18.-Length frequency, by 5-mm in­
crements, of all ghost-pot lobsters and all
ghost-pal mortalities.

vented in Phase III, the vented pots also
had a catch with a reduced rate of dam­
age.

During the entire three phases of the
study, we recorded 10 I instances of
major damage in ghost pots. Twenty­
five percent of all major damage occur­
red within the first 15 days a lobster was
entrapped, and 69 percent occurred
within the first 30 days. Thirty percent
of all lobster mortalities were noted as
having major injuries prior to their
death. We often noted during diving
inventories that a lobster suffering a
major injury was subsequently attacked
by other entrapped lobsters (either as a
source of food or because of their ag­
gressive behavior), often resulting in
the Joss of chelipeds and walking legs
before death.

Mortalities. During the three phases
of this study, 112 ghost-pot lobsters
were found dead (24.6 percent of total
catch) and recorded as ghost-pot mor­
talities (Table 10). The sizes of lobsters
dying in ghost pots were representative
of the sizes entrapped (Fig. 18). Mean
carapace length of all ghost-pot in­
habitants was 75.2 mm compared with
76.1 mm for ghost-pot mortalities.
Mortality among males may be greater
than for females, although this differ­
ence is not significant (X2(df~I) =1.32,
P >0_10). Males composed 60.5 per­
cent (N =276) of all ghost-pot catches,
females 39.5 percent (N =180).
Confirmed mortalities were 67 percent

17 (10)
32 (20)
42 (26)
46 (28)
49 (30)
52 (321

16 (18)
23 (26)
28 (32)
29 (33)
29 (33)
29 (33)

Missing

No. (%)

Phase liI-veneed traps
2 ( 2) 6 ( 7)
6 ( 7) 11 (13)
8 ( 9) 14 (16)
8 ( 9) 14 (16)
8 ( 9) 14 (161
8 ( 9) 14 (16)

Mortalities Major injuries

No. (%) No. (%)

Phase Ill-nonvented traps
15 ( 9) 9 ( 6)
22 (14) 33 (20)
37 (23) 40 (25)
53 (33) 42 (26)
61 (38) 47 (29)
64 (40) 47 (29)

0-15
0-30
0-45
0-60
0-75
0-79

0-15
0-30
0-45
0-60
0-75
0-79

Maximum no.
Mortalitiesof days Major injurIes Missing

trapped No. (%) No. (%) No. (%)

Phase I
0- 15 4( 6) 4( 6) 1( 2)
0- 30 5( 8) 5( 8) 5( 8)
0- 45 7(11) 5( 81 6(10)
0- 60 7(11) 6(10) 6(10)
0- 75 7(11) 6(10) 7(11)
0- 90 8(13) 9(14) 7(11)
0-105 8(13) 10(16) 7(11)
0-111 8(13) 10(16) 7(11)

Phase 1/
0- 15 8( 6) 6( 4) 15(10)
0- 30 18(13) 21(15) 26(18)
0- 45 24(17) 23(16) 35(24)
0- 60 25(17) 24(17) 39(27)
0- 75 30(21) 26(18) 45(31)
0- 90 32(22) 30(21) 47(33)
0- 97 32(22) 30(21) 47(33)

MaXimum no.
01 days
trapped

major and minor damage with date first
observed is recorded in Appendix B.

During Phase I there were 10 in­
stances of major damage over a 111­
day period; 30 in Phase II over 97 days;
14 from Phase III vented pots and 47
from nonvented pots over 79 days (Ta­
bles II and 12). Percentage of major
injuries from vented and nonvented pot
catches was similar within Phases I and
n, thus these data were combined. Dur­
ing Phases I and II, 10 and 18 percent of
the catch was damaged, compared with
29 percent for Phase III nonvented and
16 percent for vented pot catches
over a common time interval of 75
days. In addition to the vented ghost
pots having a smaller catch than non-

"High, W. L., and D. D. Worlund. 1976. Esc~pe
of king crahs from pOlS. Unpubl. manuscr. on file
al the Northwest and Alaska Fisheries Center.
National Marine Fisheries Service, NOAA, 2725
Montlake Boulevard East, Seanle, WA 98 I 12.

eroding of a degradable linked panel or
a pot structural failure leaving a space
large enough for escapement. The sec­
ond escapee class was lobsters escaping
from an intact pot and later recaptured
by surface pots or divers.

During Phase I, 12 lobsters escaped
when the catch-escape panels on three
pots opened; 26 lobsters escaped during
Phase II when the panels on nine pots
opened. During Phase III, a panel on
pot number 63 accidentally opened and
eight lobsters were released. Catch­
release panels served as an effective
means to release captured lobsters.

There were eight con firmed escapees
from intact lobster pots, two from
Phase I and six during Phase III. Both
Phase I lobsters (75 and 73 mm) were
from vented pots. Of the six Phase III
escapees, five (64, 55, 73, 77, and 78
mm) were in nonvented pots, and one
(71 mm) was from a vented pot.

Escapement from pots for some
species, depending on pot design and
construction, has been found to be sig­
nificant. High and Worlund 2 found an
escapement rate of 80-92 percent for
the king crab, Paralithodes cam­
tschatica, from pots. High (1976) also
found vents increased the rate of es­
capment for Dungeness crabs, Cancer
magister, from 21 percent in 74 days in
nonvented pots to 45 percent in only 12
days for vented pots. Our known es­
capement from intact pots was I per­
cent. The portion of our missing
lobsters (135) that may have been es­
capees is a matter of speculation, al­
though we believe the degree of es­
capement from our pots was low.

Damage. Damage, as analyzed in
this study, is classified as a major in­
jury, defined as the loss of a cheliped or
a crush wound on the thorax or abdo­
men. These types of wounds were eas­
ily recognized by divers and their time
of occurrence was placed subsequent to
the previous inventory. Minor injuries
(regenerate chelipeds, missing walking
legs, damaged uropods, etc.) may have
escaped immediate detection. All
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Table 13.-Macrofauna observed in ghost pots by study phase (I, II, III) and trap type (vented,
nonvented).

I _---'-'III__

Nan- Non- Non-
Species Vented vented Vented vented Vented vented

Starlish (Astedas sp.) + I + + +
Sea urChins (Strongylocentrotus

droebr8chlensls) + + + + +
Sand dollars (Echinarachnius

parma) 0 0 0 0
Whelks (Neptuna despecla tornata) + + + + +

(Buccinum undatum I
(Busycon caricum)

Cancer crabs (Cancer borealts,
C. irroratusj + + + + 0 a

Spider crabs (Ubinia sp.,
Uthodes maia) 1 1 0 0 0

Hermit crabs (Paragarus sp.) + + + + +
Sea raven (Hemitripterus

americanus) 0 2 0 1 0 0
Sculpin (Myoxocephalus sp.) 0 1 0 1 0 0
Eel pout (Lycodes reticularus) 0 1 0 1 0 0
Cod (GadUS callarias) 2 0 0 0 0 0
Black sea bass (Centropristis

striata) 0 0 0 0 5 11
Cunner (Tautogo/abrus adspersusl 0 0 0 0 0 1
Scup (Stenotomus versicolor) 0 0 0 0 0 0
Sea robin (Prionotus carolinus) 0 0 0 0 0 0

\+ = species were present but were not assessed due to 1) large concentratton and/or 2) poor visibility
for visual assessment.

(N =75) males and 33 percent (N =37)
females. We conclude, therefore, that
lobster mortality within the ghost pots
is not selective by size or sex, compared
with the ghost-pot catch.

Lobster mortality within the ghost
pots of Phases I and II did not suggest a
density-dependent relationship; catches
totalled by pot type and study phase
varied from 29 (Phase I, nonvented) to
90 (Phase II, nonvented). Within this
catch range, average mortality ranged
from 9 to 22 percent, with no apparent
association with size of catch. In Phase
Ill, nonvented pots totalled 162 lobsters
with 40 percent mortality, compared
with vented pot catches totalling 87
lobsters with 9.5 percent mortality. The
relatively high catch from the non­
vented pots with 40 percent mortality
may suggest a density-dependent rela­
tionship over the entire catch range of
29 to 162 lobsters, but the data pre­
sented herein are insufficient to dem­
onstrate this.

Lobster mortality within ghost pots
may be related to water temperature,
but the variation in mortality by study
phase and pot type is too great to dem­
onstrate such a relationship. Approx­
imate mean water temperatures for
Phases I, 11, and II1 were 3-4°C, 10­
11°C, and 15-16°C; mortalities for
these periods were 17 and 19 percent,
22 and 22 percent, and 40 and 10 per­
cent, respectively, for nonvented and
vented pot catches.

Loss Rates. In this section we discuss
our findings on ghost-pot lobster mor­
tality, missing individuals, and damage
as a function of the time a lobster is
retained within the pot. The time of
entrapment is summarized cumula­
tively by IS-day intervals for assess­
ment. Data from Phase I (winter) and
Phase II (summer) are compared for an
indication of seasonal effects on
ghost-pot catch. Phase III data are di­
vided into vented and nonvented pots
for a measure of the effectiveness of
vents on ghost-pot lobsters.

Summations of mortality, damage,
and missing lobsters are presented in
Table 11 for Phases I and II. Pots fished
in summer caught more lobsters than in
the wintertime (Table 9). Phase II
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lobsters suffered a 22 percent mortality
in 3 months, compared with 13 percent
for Phase I, considering only the known
deaths. The magnitude of injury was
greater in Phase II (21 percent) than
Phase I (14 percent) over 3 months.
Missing lobsters in Phase II represented
33 percent of the catch compared with
II percent in Phase I. (These differ­
ences, discussed above, may be related
to water temperature and are attributed
to seasonal influence by us. Moulting
occurs during the summer and was
probably one reason for the higher
summer mortality.)

Summations of ghost-pot lobster
mortality, missing lobsters, and lobster
injury for Phase III vented and non­
vented pots are presented in Table 12.
Lobsters from vented pots suffered a 9
percent mortality in 79 days compared
with 40 percent in nonvented pots. Six­
teen percent of the vented-pot lobsters
had injuries compared with 29 percent
of the lobsters from nonvented pots.
Both pot types demonstrated similar
percentages of missing lobsters (32 and
33 percent). We conclude from these
comparisons that escape vents resulted
in significantly reduced mortality and
injury, and similar rates of missing in­
dividuals, under the ghost-pot condi­
tions described above for study Phase
III.

Macrofaunal Catches. Macrofauna
found in surface-hauled pots and ghost
pots were recorded fpr an indication of
pot attraction for species other than
lobsters and their interactions with
lobsters. A listing of macrofauna by
study phase and pot type is presented in
Table 13 for ghost pots and Table 14 for
surface-hauled pots.

During Phases I and II, cancer crabs
Cancer irroratus and C. borealis, were
the most abundant macrofauna taken
from the surface-hauled and ghost pots.
Counts of cancer crabs and other inver­
tebrates were not made from ghost pots
because of the limited dive time at
depth for the scuba team. Spider crabs
(Libinia sp.) and whelks, Neptuna de­
specta tornata and Busycon caricum,
were the most common macrofauna
taken from surface-hauled and ghost
pots from Phase III. Occasional catches
of finfish were made with all pot types,
with the sea raven, Hemitripterus
americanus. sculpin (Myoxocephalus
sp.), cod, Gadus callarias, black sea
bass, Centropristis striata. and scup,
Stenotomus chrysops. being the most
common.

A relationship between cancer crabs
and lobsters in ghost pots during Phases
I and II was noted. The apparently de­
sirable niches for both species in our
ghost-pot's parlors were the four cor-
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Table 14.-Macrofauna observed in surlace hauled pots by study phase (I, II, III) and pot type
(vented. nonvented).

I III

Non· Non- Nan-
Species Vented vented Vented vented Vented vented

Slartish (Asterias sp.) 0 10 0 0 0
S€':'l urchins (Strongylocentrotus

droebrachlenSIS) 0 165 0 0 0
Sand dollars (Echinarachnlus

parma) 0 150 1 0 0
Whelks (Neptuna despecta tornata) 0 0 0 8 94

(Buccinum undatum)
(Busycon cancum)

Cancer crabs (Cancer borealis.
C. irroratus) 230 458 94 425 0

Spider crabs (Libinia sp ..
Lithodes maia) 3 0 0 17 288

Hermil crabs (Paragarus sp.) 2 I 0 0 0
Sea raven (Hemltnpterus

americanus) 2 I 0 0 0 0
Sculpin (Myoxocephalus sp.) 3 0 0 4 0 0
Eel pout (Lycodes reticulatus) I 0 0 I 0 0
Cod (Gadus callarias) 0 0 2 5 0 0
Black sea bass (Centropflstis

striata) 0 0 0 0 0 0
Cunner (Tautogofabrus adspefsus) 0 0 2 0 I 0
Scup {Sten%mus versicolor} 0 0 0 0 I 8
Sea robin (Prionotus caroh"nus) 0 0 0 0 1 0

ners and a location under the parlor
head. If only lobsters were present in a
pot, these niches were occupied by
them. If there were lobsters and crabs in
a pot, the desired niches were always
occupied by crabs. Our observations in
tanks with a combination of lobsters
and crabs also confirms the apparent
dominance crabs have over lobsters in
occupying a niche desirable to both
species. This establishment of a domi­
nance for niches seems to result in no
physical injury during the original en­
counters of the two species for desired
areas.

Three ghost pots in Phase III had
extensive lobster mortality after black
sea bass, Cl'ntropristis striata, had
been observed in the pot parlors. In trap
72, on the inventory day that two black
sea bass were found in the pot, there
were eight dead lobsters (from a total of
13); on the next inventory, after immi­
gration of new lobsters, there were nine
additional mortalities; and on the next
inventory, with one bass still trapped,
three additional lobster mortalities were
recorded. At this point, only one lobster
was left alive and this individual had all
legs missing. For the time-span that
these bass were trapped (261une-2 Au­
gust), 20 lobsters had died. Similar cir­
cumstances occurred during the same
dates (26 June-2 August) in two other
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ghost pots. Irt pot 77, bass were found
along with 13 dead lobsters, and in pot
78, bass were found along with II dead
lobsters.

The high lobster mortality coincident
with the entrapment of black sea bass in
these three pots and not a correspond­
ingly high mortailty in the other pots
during the same time suggests that the
bass, either directly or indirectly, were
the cause of the increased mortality; or
possibly, the bass entered coinciden­
tally with a general rise in water tem­
perature or some other factor that
caused the mortalities.

New lobsters did not avoid the three
pots with bass. Into each of the three
pots with black sea bass, lobsters con­
tinued to enter, in the presence of fish
and dead lobsters. Morgan (1974)
found that western rock lobsters tended
to avoid pots with dead lobsters or a
predator; this was apparently not true
with us. Our three pots had a high ini­
tial, and continuing, mortality for as
long as the bass remained trapped.
These sea bass had the most damaging
effect of macrofauna recorded during
this study.

Environmental Measurements. For a
normal range of temperatures,
McLeese and Wilder (1958) found
American lobster catchability to in-

crease with temperature. Morgan
(1974) found a positive correlation be­
tween water temperature and catchabil­
ity, and between salinity and catchabil­
ity, of the western rock lobster,
Panulirus cygnus. Lofts (1956) also
found a positive correlation between sa­
linity and the metabolic rate of some
decapod crustaceans.

A general increase in lobster catch
with increasing water temperatures was
found during this study. During Phases
I and II in Maine, seawater tempera­
tures were I.O°C in February and
gradually rose to the 13-l4°C range at
the conclusion of Phase II (Fig. 19).
Readings of salinity in parts per
thousand ranged from 31.8 to 29.1, dis­
solved oxygen ranged between 8.3 and
12.0 parts per million, and pH ranged
from 8.25 to 8.86 (Table 15).

The Phase III environmental data
was limited to dajly temperatures at the
laboratory dockside approximately 5
miles from the Weepecket Islands. Al­
though dockside temperatures would
not give an accurate portrait of the ac­
tual study area temperatures, they
would reflect general temperature
trends in the area. During Phase III, the
Woods Hole ocean temperature trends
gradually rose from approximately
l2°C in May to about 20°_22°C at the
end of the study.

We found no correlation between sa­
linity and catch, although this type of
relationship in the natural environment
may be caused by the resulting surge
activity from wind and rain storms hav­
ing a dampening effect on lobster activ­
ity in shallow-water areas.

Trap-Head Design. To replace dam­
aged traps, new traps were constructed
for Phase III. Each of the eight strings
consisted of four old traps and one new
trap. The new traps were constructed by
a local lobsterman who was given an
old trap and told to make the new one
identical to it.

Upon receipt, the new traps seemed
identical, and only upon close examina­
tion was a variation in inner-head de­
sign noticed. The difference, as shown
in Figures 20-21, was that the new
heads were one mesh less in circumfer­
ence. The net result can be seen in the
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illustration: a shorter, steeper head,
with a larger "skate-mouth" opening.

The new traps caught signi ficanlly
fewer lobsters ("ghost" traps #61,66,
71, and 76; "fished" traps #41,46,
51, and 56). By reviewing the ghost­
trap catch data it seems that the de­
ficiency of the new trap was that it did
not retain lobsters caught. Observations
in laboratory aquarium tanks confirmed
this.

SUMMARY

I) This report has presented the re­
sults of an in situ study on lobster be­
havior, mortality, and immigration­
emigration regarding commercial pot
gear fished in conventional (surface­
hauled) and "ghost-pot" modes in the
Boothbay region of Maine, and Woods
Hole, Mass. Four experimental
(ghost-pot) and four control (surface-

hauled) trawls of five pots per trawl
were fished at similar depths and in
similar lobster habitats at I-week inter­
vals. The conventional trawls were
hauled and examined at the surface, and
ghost-pot trawls were examined at
depth by divers during the daytime.

2) Sublegal escape vents and biode­
gradable panels were constructed in
pots, according to a specified sampling
design, for each of the experimentaJ

·c,-----------------------------, Table 15.-Temperalure. pH, sallnily. and
dissolved 02 ., sludy slle during Phases I
and II.

Figure 19.-Temperatures of 40 foot depth, Damariscove Island. Maine; Woods Hole
Laboralory dock 4 feet below mean low surface.

Sea-Surface Temperature ,,,,,,,,,",,",I

DomoriscOlle JsJond. Me (197J)

Salinity 0,
pH (ppl) (ppm)

8.78 31.8 11.8
8.66 31.4 11.5
8.35 31.4 10.4
8.70 30.6 11.0
8.34 30.4 10.8
8.54 31.5 10.8
8.68 31.5 10.8
8.62 30.9 12.0
8.25 30.8 10.6
8.66 30.0 10.0
8.38 29.8 9.6
6.43 30.2 10.0
8.81 30.0 10.5
8.72 29.9 9.8
6.84 29.1 10.0
6.74 10.0
8.82 29.7 9.0
8.86 30.1 10.8
8.65 30.3 10.6
6.52 29.9 9.8
8.76 30.6 8.3
8.48 30.1 10.0

30.4 6.8
30.6 8.9
30.6 9.2
31.0 8.6

1.0
1.4
2.2
2.5
30
31
3.6
5.0
4.8
5.6
5.4
5.4
7.2
7.7
9.0
70
95
9.5
9.0

10.4
88

11.5
10.8
12.3
14.8
13.5

Temp.
('C)Dale

2127
3/13
3/21
3/29
4/5
4/13
4/18
4/20
4/24
5/1
5/7
5114
5124
611
6/4
6/11
6/18
6128
7/6
7/10
7/16
7/23
7/31
816
8117
8/21
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Figure 20.-lnner head construction-"old" trap. Figure 2 I.-Inner head construction-"new" trap.
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and control trawls. Observations on be­
havior, mortality, and immigration­
emigration were related to the presence
or absence of escape vents and panels.
In study Phases I and II, vented pots had
lath spacings of 38-43 mm, and non­
vented pots 25-33 mm. In study Phase
Ill, vented pots had a standardized vent
opening of 45 mm, compared with the
25- to 33-mm spacing of the control
pots.

3) Newly entrapped lobsters from the
ghost pots were given color-coded tags
(pri mary mark), thus subsequent sighl­
ings and identification did not require
repeated handling of the tagged indi­
vidual. Each tagged lobster was given a
secondary mark; a 3- to 4-mm hole was
punched into One of the five tail fan
sections to identify experimental
lobsters through at least one moult. Dis­
turbance to the occupants of the ghost
pot was minimal.

4) Night dives were made on several
occasions during study Phases I and II
off the coast of Maine. Lobsters leaving
their shelters at night, termed noctur­
nally active, were sampled by the div­
ers to define the size distribution and
sex ratio of the population from which
the control (conventional) and experi­
mental (ghost-pot) catches were de­
rived. The behavior of lobsters and
other fauna within the ghost pots was
observed during these dives to compare
with similar observations made during
the daytime. Surrounding lobster
habitats were searched for marked indi­
viduals that had escaped the ghost pots.
Comparable observations at night were
not possible during study Phase III be­
cause of poor underwater visibility.

5) Of the 448 nocturnally active
lobsters collected from the Boothbay,
Maine, study area, the sex ratio did not
differ significantly from 50:50; mean
carapace length, similar for males and
females, was 70 mm. Nocturnally ac­
tive individuals ranged from 45 to 91
mm.

6) Surface-haled pots caught 3,425
lobsters over 53 sampling periods for
study Phases I, II, and Ill. Mean
carapace lengths by pot type (vented
VS nonvented) and study phase were
similar. Vented pots caught fewer
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lobsters (83, 81, and 37 percent for
Phases I, fI, and Ill) and larger lobsters
(C.L.vcnt<'{j =76.3, 78.1, and 78.8 mm;
c.L.nunvenled =74.6,76.1, and 74.0 mm)
than nonvented pots.

7) Twenty-eight percent of the
lobsters taken by the surface-hauled
pots had one or more types of body
damage; the most common injuries
were damaged, regenerate, or missing
claws. Incidence of damage, judged
new or old, was similar for vented and
nonvented pots.

8) Sex ratios of the diver-collected
nocturnally active lobsters and the
surface-hauled pot catches were simi­
lar. Surface-hauled catches yielded
larger lobsters than diver-collected
samples; pot catches averaged 75- to
79-mm carapace length compared with
70 mm for diver collections. Pots rarely
caught lobsters less than 60 mm
whereas divers collected nocturnally
active lobsters as small as 45 mm. We
believe the 45- to 60-mm lobsters en­
tered the surface-hauled pots but were
not retained because of the lath spacing
and escape vents.

9) Mean sizes of male and female
lobsters by ghost-pot type are similar:
mean sizes of lobsters (sexes com­
bined) from vented and nonvented pots
are similar for study Phases I and II,
thus these data are combined giving an
overall mean carapace length of 74.8
mm (Phase I) and 72.5 mm (Phase II).
We believe this similarity is due to: I)
relatively small differences in lath spac­
ing between conventional (nonvented ,
25-33 mm) and experimental (vented,
38-43 mm) pots, and 2) comparatively
small numbers of lobsters captured by
the ghost pots. For study Phase III,
vented pots (45-mm vent) captured
lobsters of a larger average size than
nonvented pots (78.3 mm VS 76.0 mm,
sexes combined). Here the greater dif­
ferential in lath spacing permitted a
greater degree of escape of larger
lobsters from the vented pots.

10) Sex ratios for vented and non­
vented ghost-pot catches for Phases I
and II approximated 50:50. Males pre­
dOlJlinated the vented (61 percent) and
nonvented (64 percent) pot catches in
Phase Ill.

II) Ghost pots of study Phases I, II,
and III retained 456 lobsters that were
recorded during weekly diving inven­
tories. Captures during Phase I totaled
63 lobsters, 47 entering the pots while
bait remained and 16 thereafter. Phase
II totaled 144; 79 entered while bait
remained and 65 thereafter. Phase III
had 249 lobsters with 125 entering
while pots were baited and 124 thereaf­
ter. A history of each lobster captured
by a ghost pot is presented.

12) Ghost pots selectively captured
large lobsters (C.L. for Phases I and II
ranged from 73.4 to 78.3 mm, depend­
ing on pot type) but were not selective
by sex, with the exception of Phase III.
Here, males predominated (64 percent)
in both the nonvented catches, com­
pared with the assumed percentage (50
percent) of nocturnally active males
(derived from the surface pot catches)
and vented pot catches (61 percent
compared with 44 percent from the sur­
face vented pot catches). Diver collec­
tions of the nocturnally active portion
of the population were not possible dur­
ing study Phase III.

13) We have defined two classes of
escapees from ghost pots: I) lobster es­
caping the pot through an opening
created by the erosion of a degradable
linked panel or a pot structure failure,
and 2) lobster escaping from an intact
pot and later recaptured by pots or div­
ers. A total of 46 lobsters escaped
through degradable panels that had
opened during Phases I, II, and fII. Of
the lobsters classified as missing from
intact pots, eight were recaptured. The
portion of lobsters classified as missing
that may have been escapees is believed
to be low.

14) Damage, or major injury, is
defined in this study as characterizing a
lobster whose cheliped(s) are missing,
and/or whose abdomen or thorax has a
"crushing" type of wound. During
study Phases I, II, and III there were 19
(16 percent), 30 (21 percent), and 61
(14 [16] vented, 47 [30 percent] non­
vented) instances of major damage of
ghost-pot lobsters over time intervals
ranging up to 79-111 days. Vented pots
from Phase III had a catch with a re­
duced rate of damage compared with
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APPENDIX A

Key to listings

Field Experiment Catch Data

1975. Seasonal abundance of the American
lobster, Homarus americanus, in the Boothbay
region of Maine. Trans. Am. Fish. Soc.
104:669-674.

Cooper, R. A., and J. R. Uzmann. 1977. Ecology
of juvenile and adult clawed 10bsters,Homarus
americanus, Homarus gammarus, and Neph­
rops norvegicus. In B. F. Phillips and J. S.
Cobb (editors), Workshop on lobster and rock
lobster ecology and physiology. Aust. Div.
Fish. Oceanogr., Circ. 7.

High, W. L. 1976. Escape of Dungeness crabs
from pots. Mar. Fish. Rev. 38(4):19-23.

Krouse, J. S. 1973. Maturity, sex ratio, and size
composition of the natural population of
American lobster, Homarus americanus,
along the Maine coast. Fish. Bull., U.S.
71: 165·173.

Krouse,J. S.,andJ. C. Thomas. 1975. Effects of
trap selectivity and some population parame­
ters on size composition of the American lob­
ster, Homarus americanus, catch along the
Maine coast. Fish. Bull., U.S. 73:862-871.

Lofts, B. 1956. The effects of salinity changes on
the respiratory rate of the prawn Palaemoneres
varians (Leach). J. Exp. BioI. 33:730·736.

McLeese, D. W., and D. G. Wilder. 1958. The
activity and catchability of the lobster
Homarus americanus} in relation to tempera­
ture. J. Fish. Res. Board Can. 15:1345·1354.

Morgan, G. R. 1974. Aspects of the population
dynamics of the western rock lobster,
Panulirus cygnus George. II. Seasonal
changes in the catchability coefficient. Aust. J.
Mar. Freshwater Res. 25:249-259.

Thomas, J. C. 1973. An analysis of the commer·
cial lobster (Homarus americanus) fishery
along the coast of Maine, August 1966 through
December 1970. U.S. Dep. Commer., NOAA
Tech. Rep. NMFS SSRF·667, 57 p.

Year, month, day
Set over days
Trap number
Vented
Sex, male or female
Carapace length (mm)
Carapace width (mm)
Indicates either left (L) or
right (R) crusher claw
Egg condition: I = new eggs
(black); 2 = ripe eggs (red);
3 = eggs recently released
Damage code (I indicates no
damage)

D:

DATE:
SOD:
T#:

V:
S:

LEN:
WID:

H:

E:

Blott, A. J. 1978. A preliminary study of timed
release mechanisms for lobster traps. Mar.
Fish. Rev. 40(5·6):44·49.

Cooper, R. A., R. A. Clifford, and C. D. Newell.
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7) The percentage of mis~ing lobsters
from vented and nonvented pots was
similar.

8) Lobs ter catch, mortali ty, and
damage were greater in summer than in
winter.

9) Lobsters dying in ghost pots were
representative of the trappable popula­
tion in terms of size and sex ratio.

10) Major trap-related mortalities
may be caused by factors other than
interspecific actions, e.g., agitation by
other entrapped macrofauna such as
cancer crabs, black sea bass, etc.

11) Lobsters moulting within a trap
with other lobsters present are generally
cannibalized.

12) The major portion of damage and
mortality among entrapped lobsters oc­
curs during the first 30 days of confine­
ment.

13) Lobsters and finfish enter un­
baited traps, perhaps seeking shel ter,
and their trap deaths may act as a bait­
ing process.

CONCLUSIONS

1) Selectivity of traps can be im­
proved by the use of sublegal escape
vents.

2) Reducing the overall catch of a
trap, by permitting escapement of sub­
legal lobsters, reduces injuries and mor­
tality induced by entrapment.

3) Incidence of trap-related injury
and mortality is probably a function of
one, or a combination of: 1) water
temperature, 2) fishing pressure, 3) trap
set-over days, and 4) physical condition
of the lobster, i.e., its nearness to
moult.

4) Ghost traps continue to fish for
extended periods of time, having a
catch rate equal to approximately 10
percent of the surface-hauled traps.
Twenty-five percent of the ghost-pot
lobsters died.

5) Vented traps with a 45-rrun lath
spacing had signi ficantly fewer mor­
talities during the ghost-fishing period
than nonvented traps with 25- to 33-mm
spacings. Traps with lath spacings less
than 45 mm have lobster mortalities
similar to the conventional nonvented
traps.

6) Trap-mounted escape panels are
an effective means of releasing entrap­
ped lobsters.

the catch from nonvented pots. Rates of
damage from vented and nonvented
pots in Phases I and II were similar;
again, catch rates for these pots were
similar, as noted above. Twenty-five
percent of all major damage occurred
within the first 15 days of ghost-pot
entrapment, and 69 percent within the
first 30 days. Thirty percent of all lob­
ster mortalities had major injuries prior
to their death.

15) During the three phases of the
study, 112 (25 percent) were found
dead in ghost pots. Lobster mortality
was not selective by size or sex, com­
pared with the ghost-pot catch; mean
carapace length for all ghost-pot in­
habitants was 75.2 mm, and 76.1 mm
for ghost-pot mortalities. Males com­
posed 60.5 percent of all ghost-pot
catches, compared with 67.0 percent
male mortality. Lobster mortality does
not appear to be density-dependent.
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730523 07 00 II ,.. 07' R 730523 07 37 " 082 ~ 730600 12 10 II 1"1 07_ L730523 07 0" II M 072 R 730523 07 37 r 08' R 73060A 12 31 ,.. 072 L.7300n 07 OA V r 081 L 730523 07 37 r 067 • 730600 12 31 r 070 ~730523 07 0< V r 073 • 730523 07 37 r 065 ~ 73000" 12 31 r 075 L730523 07 0< II I'l 071 • 730523 07 37 ,.. 0'1 R 73000A 12 33 r 080 L
7305Z3 07 05 II F' 069 R 730523 07 37 ,.. 082 R 73060" 12 3' r: 078 R
730523 07 05 V M 07" L 730521 07 18 ~ 073 R 73060- 12 36 F" 079730523 07 aS v /'1 078 • 730523 07 38 r 070 R 73060" 12 36 r JaB L730523 07 os II F 076 • 730523 07 18 F" 060 R 73060A 12 30 F" 07J Lmm 07 05 V F 075 R 730523 07 18 F" 0111 L 73060_ 12 30 M 065 L07 05 II r 072 • 730.23 07 38 r 068 R 73060' 12 36 ,.., 070 L730523 07 05 v F 077 L 730523 C7 38 r 077 L 73060" 12 J7 M 078 R
730523 07 as y M 076 • 730523 07 3" r-' C6~ • 7J06QIt 12 37 r ()76 L

..oaSTER OATA • SURF""ACE HAULED TRAPS
eeeTjltBAV IoIA-AeeR, MAtNE 1'73

DAn seD TO v 5 ~E" WID" E 0 DATE seo TO v 5 ~EN wIO " E CATE seo T- v 5 I,EN WID • E 0
73060A Il 37 " 080 • 730611 07 37 " 073 R 730627 09 02 078 R I73060A 12 37 r 076 R 730611 07 38 " 079 L. 730627 0' 02 072 • I71060A Ii 37 r 069 R 730611 07 39 r 080 R 730627 09 02 v 096 I, I73060A U 38 M 066 ~ 730611 07 19 r 079 R 7306i7 09 03 V r 078 R I73060A \i 38 r 073 A 730611 07 3' r 061 R 730627 09 03 v r 075 R I73060A U 38 " 075 ~ 730611 07 3' " 07. R 7306i7 0' 0'- V F 076 R I73060A 12 39 M 0'0 • 730611 07 3' " 073 L. 7306i7 0' 0< V F 0 77 ~ I
73060A Ii 39 FOIl R 710611 07 3' r 079 R 7306i7 0' OA V r 078 R I
73060A U 3' " 068 A 730611 07 _0 " 0" R 730627 09 0- v F 0" • I
73060A U AO r 070 730611 07 AO " 073 R 730627 09 OA V • 073 • I73060A Ii AO r 076 R 730611 07 AO r 013 L 730627 0' OA v " 076 • I73060A Il <a F" oa, ~ 730611 07 AO " 073 R 730627 09 05 v • 01] • I
73060' 12 AO " 071 ~

730611 07 AO " 070 R 7306i7 09 05 v " 0" ~ I73060A Ii AO M 016 730611 07 AO P1 07'- R 730627 0' 06 V • 078 • I
73060" 12 AO M 019 L 730611 07 01 r 079 L. mm 09 08 v •

g*~ • I
73060A 12 AO " 070 • ~m::

07 01 F 078 • 09 08 V r • I
730611 07 01 v " 081 I, 07 03 " 088 • mm 09 08 v r 069 • Imm 07 0\ v " 0" I, 730611 07 OA V r 076 0' 0' v " 072 • I07 02 v F 077 L 1]0618 07 05 v r 072 • 730U7 0' 10 v r 0" L \730611 07 02 v " 078 ~ 710618 07 OS v r 073 ~ 730627 09 10 v • 078 • I730611 07 02 v r 070 • 730618 07 as v " 067 L. 730627 0' 11 " 0" ~ I730611 07 02 v r 06' R 730618 07 06 v r 016 R 7106117 0' 13 " 075 •730611 07 03 V r 078 R 730618 07 06 v " 078 R 710627 0' 13 " 067 R
7306\1 07 03 v • 080 • 730618 07 08 V r 086 R 730627 0' 3A r 081 •7306\1 07 03 v r 087 L 730618 07 08 v r -on L 710627 09 3_ " 010 L7306\1 07 OA V • 079 L 730611 07 0' v r 078 • 730627 09 3_ M 070 •7306\1 07 0- v • 0" • 1]0618 07 09 Y '" 01. R 730627 09 35 • 078 R
7306\1 07 O. v r 069 • 710618 07 10 V P1 07. R 7306i7 09 35 , 073 •7306\1 07 os v r 069 t 730618 07 10 v r 077 • 730627 0' 35 " 08 0 L7306\1 07 05 v " 062 730618 07 10 v r 076 R 730627 0' 35 P1 07, I,
710611 07 06 v M 078 L 730618 07 10 v " 070 R 730627 09 15 r 07. •7306\1 07 00 V r 071 • mm 07

J~
r 07] R 7306i7 0' 35 " 0 70 •7306\1 07 06 v ~ 079 • 07 r 079 L. 730627 09 30 r 080 •7306\1 07 00 v " 080 L '7306t8 07 3_ P1 070 L 710627 09 30 r 081 L.7306\1 07 08 v " 068 • 730618 07 35 F 067 730627 0' 16 MO" •7106\1 07 08 v " 076 • 730618 07 35 M 078 R 730627 09 10 M 065 ~

7106\1 07 08 V r 076 • 710618 07 36 P1 068 R 710627 0' 30 M 077 R
710611 07 08 v r 078 I, 730618 07 36 r 076 R 730627 09 10 F 062 •730611 07 0' v " 089 • 730618 07 36 F 066 R 730627 09 36 " 070 l730611 07 0' V " 077 • 7306 IS 07 30 F 008 R 730627 07 36 F 061 L730611 07 0' v " 016 A 710618 07 38 r 076 L 730627 07 36 F 06,. •73061\ 07 09 v " 077 • 730611 07 38 r 080 L 730627 07 30 r 071 ~730611 07 10 v " 080 I, 730018 07 38 '" 071 R 730027 07 36 F a63 R
730611 07 10 v " 071 • 730018 07 38 r 065 L 730027 0' 37 " 071730611 07 11 " 075 • 730618 07 38 r 06~ L 730627 07 31 t"I 063 •730611 07 31 t1 06- I, 730618 07 38 r 071 L 730627 09 37 .. 079 L730611 07 32 "072 • 730018 07 3' 1'1 076 R 730627 0' 37 F 07'1 L.7106\1 07 33 " 073 • 730618 07 39 F 074 R 730027 0' ]7 " 072 •7306\1 07 3- r 070 R 730618 07 <a r 069 L 730627 09 3' ~ 081 Lng::: 07 15 F 077 L 730618 07 -0 "'" 079 R 730027 C9 38 ,., 07'3 •07 30 M 067 ~ 730627 09 01 V r 116 R 730027 c9 38 r 01. •

May-lulle /975 27



I-ttSTEO oA fA • SUorACE HAULED TOAPS
e"OT)04SAV I-IARSeR, M.,kE 1913

DATE SltO T' II S ""EN WIO ~ E 0 OA'[ seo T' V S L,EN '11I10 I-l [ 0 OATE seD T' V 5 LEN WID ... £ 0
7306i7 0' 38 , 07a 10 730703 07 31 r 071 L 730710 07 38 , 077 •730627 07 38 " 072 L 730703 07 31 076 L 730710 07 38 " 0" 10730627 09 38 " 077 I. 730703 07 J2 ,.., 067 L 730710 07 38 " 077 07306i7 0' 38 , 075 0 730703 C7 H F' 078 0 730710 07 38 , 073 I.730627 07 38 " oao I. 730710 07 01 V M 072 L 730710 07 39 "" 063 07306i7 07 38 " 069 0 730710 07 03 V r 076 10 730710 07 39 " 080 •730627 0' 39 , 075 • 730710 07 03 V , 076 10 730710 07 ., , oao 0730U7 0' 3' " 073 10 730710 07 0- V r 01'. 730710 07 -0 , 078 07306i7 0' ., , 0" 0 730710 07 0- V ,... 07. L 730710 07 -0 " 075 L730627 07 ., " 076 L 730710 07 0- V , IH 0 730717 07 01 , 082 •730627 07 ., " 076 I. 730710 07 0_ V , 079 10 730717 07 01 " o8i730627 09 -0 "079 • 730710 07 05 V r 077 L 730717 07 01 " 073730627 09 -0 " 080 I. 730710 07 05 v "" 073 L 730717 07 02 , 073 •730703 07 01 V , 070 I. 730710 07 05 V Ii 071, R 730717 07 03 V , 011 I.730703 07 01 v , 073 I. 730710 07 05 V Ii 073 0 730717 07 0- V , 071 I.730703 07 01 v , 066 0 730710 07 06 V , 081 I. 730717 07 O- Il M 080 •730703 07 01 v , 071 • 730710 07 06 V , 077 L 730717 07 05 v "" 075 •7307jl3 07 02 V " 073 L 730710 07 07 v H 081 • 730717 07 05 v M 080 I.730703 07 03 V , 078 I. 730710 07 oa v M 066 I. 730717 07 05 II M 075 •730703 07 0- V , 073 I. 730710 07 oa v , 071 I. 730717 07 06 V M 071 •730703 07 0- V , 076 • 730710 07 oa v , 063 I. 730717 07 06 V , oal I.730703 07 0- V " 070 • 730710 07 09 v "" 01' 10 730717 07 06 II !"l 080mm 07 05 V " 073 • 10730710 07 09 v r 077 • 730717 07 06 V , 0" I.07 05 v " 071 • 730710 07 10 v , 093 I. 730717 07 06 v M 076 L730703 07 05 V " 063 I. 730710 07 10 v "" 068 I. 730717 07 07 V , oao 10730703 07 05 v " 063 • mm 07 10 V " 080 I. 730717 07 08 V " 073 •730703 07 05 v , 071 I. 07 J2 " oao • 730717 07 09 v , 072 I.730703 07 06 v , 080 I. 730710 07 32 r 073 • 730717 07 09 II F' alit •730703 07 06 V , 073 L 730710 07 H r 073 • mm 07 31 , 066 •730703 07 06 V " 073 L 730710 07 H , 076 10 07 31 , 076 10730703 07 06 V , 073 I. 730710 07 JJ , 067 • 730717 07 32 , 065 L730703 07 07 V , 073 I. 730710 07 31t , oao • 730717 07 J2 ,.., 073 Rmm 07 07 v " 075 R 730710 07 H , 077 • 730717 07 33 , 073 •07 07 v " 076 L 730710 07 3_ M 066 10 730717 07 JJ , 068 •730703 07 07 V , 079 10 730710 07 31t "067 • 730717 07 H M 076 L730703 07 oa v " 061 • 730710 07 3_

I'l 0'" • 730717 07 33 "'". 071 0
730703 07 oa v " 069 I. 730710 07 H , 080 L 730717 07 3- M 077 10730703 07 08 V " 069 10 730710 07 35 M 0&0 10 730717 07 3_ F' 072 •730703 07 08 V , 073 • 730710 07 35 r 079 • 730717 07 3_ r 078 L730703 07 oa V , 065 I. 730710 07 35 , 091 • 730717 07 35 11 078 •ng~gJ 07 09 V " 071 I. 730710 07 35 " 081 • 730717 07 35 r 077 1007 09 V , 071 • 730710 07 35 " 079 • 730717 07 35 , 113 L730703 07 09 V , on I. 73071 0 07 36 " 078 L 730717 07 35 F' 066 L730703 07 09 V " 080 I. 730710 07 36 , 075 • 730717 07 35 r 073 •mm 07 10 V , 008 I. 730710 07 37 , 07] • 7307 17 07 35 ~ 061t •07 10 v , 068 • 73071 0 07 37 • 080 • 730717 C7 35 '" 078 •730703 07 10 V M 07. • 730710 07 37 " 072 L 730717 07 36 J:'" 079 L730703 07 IOV'072 730710 07 37 " 077 • 7307 17 07 36 r 082 •730703 07 10 V , 076 730710 07 38 , 075 L 730717 07 36 r 065 L730703 07 10 V , 076 730710 07 38 079 L 7307\7 07 36 M 075 •730703 07 lOI/Fa?1 730710 07 38 081 • 730717 C7 3. r 081 L

LeISTE. OATA • SU.'ACE HAUI.EO T.APS
8taTHBAY "A.B8., "AIN£ 1"3

T' V 5 I.EN WIO WED H EOAft ISO T' V S I.EN WIO " E 0 OUl seD OATl 180 T' v 5 I.EN WIO

710711 07 it " on • n0713 06 31 /"I 07' I. 730nl 01 31 "on L
710717 01 36 r 071 • 130123 06 n , 078 L 730731 01 31 r 016 •
130717 07 36 " 070 L 730723 06 3J , 076 I. 730731 01 31 • 078 k730711 07 31 " 063 k 7307J3 06 3J M 07' • 730731 01 31 • 070
730717 07 " 11 0" 730713 06 J_ Mall • 730731 01 32 , 076 L
710711 07 31 , 0" • 7107" 06 3. " 066 R 730731 01 31 • 072 I.
710717 07 17 " 065 L 730713 06 JO "066 I. 710731 01 n • 066 •
730717 07 31 , 0'0 ~ 730713 06 35 r 010 " 710731 01 33 " 019 I.
730717 07 37 " Oil L 7307U 06 15

• 063 • 730731 o. U , 077 L
710711 07 37 " 0" L 7307U 06 35 • 065 • 730711 O' U " 075 "730717 07 31 • 0'0 " 730723 06 35 " 062 • 730731 01 30 " 011 •
710711 07 3. " 073 I. 7307" 06 36

• 0"
L 730nl 01 J6 " 070 I.

7JOTl7 07 31 " 071 • 730713 06 36
• 0" • 730731 01 J6 " 07. •710717 01 U fill 01. 10 730723 06 36 • 010 • 1 7:to731 O. J6 " 010 L

710717 07 3'
• 071 " 7307" 06 16

• 029 L 1 730731 01 " "078 I.
710717 07 U r 071 • 7307" 06 36

• 017 10 1 710731 g' " nn •730711 07 " • 0"
L 730713 06 36 " 078 • 1 730731 • 0O L

710711 07 u " 010 L 710723 06 36 " 072 L 1 730711 01 '0 • 073 •710717 07 " " 075 • 730713 06 J7 " 075 • 1 730711 08 00 " 075 I.
730717 07 " " 010 I. 710713 06 J7 " 076 l- I 730711 01 '0 , 016 ~
710717 07 00

• 064 I. 710723 06 31 , 072 I. 1 730731 01 '0 , on L
710717 07 '0 "061 • 730713 06 37 " on L I 730731 01 00 " on I.
730717 07 '0 , 07' • 730713 06 39 , 0.3 " I 730731 01 00 " 070 •
110717 07 '0

• 061 • 7107" 06 39
• 0"

10 1 730106 06 02 v " Oil L
730717 07 '0 • on • 730723 06 _0 • 010 • 1 ng:g: 06 02 v " 07' •
7307" 06 01 " 076 • 730723 06 00 "094 • 1 06 02 v • 016 •mm 06 02

~m • 730711 06 00 r 075 • 1 730106 06 gn ~ g:l •06 03 I. 7307U 06 -0 , 065 • I 730106 06 •
730713 06 O. " 072 I. 730723 06 '0 "07] • 1

~mg: g: g: ~ ~ g,: •730713 06 o'
• 026

I. 730731 01 01 V "" oeo L I •730713 06 05
" 0

78 L mm 01 02 v r 105 I. 730106 06 O' V " 010 •
730713 06 05 , 075 L 01 02 v " 078 •

710106 06 0- V , 0" I.
730723 06 05

• 078 I. 730731 01 0- V • 073 730106 06 0_ V , 071 L
730713 06 O. v , 0" I. 730731 01 0- v , 01. • 730106 06 O' v r 011 •
730723 06 05 v " 081 I. 730731 01 05 v " 092 I. 730106 06 05 V • 06_ ~
730713 06 05 v , 010 I. 730731 01 05 v M 080 I. 730806 06 05 V " 079 I.
730713 06 07 V " 089 • 730731 01 05 v M 07. L 730106 06 05 v , 010 L
730713 06 07 V , 0" • 730731 oa 05 V , 078 • 730106 06 05 V " 06' "730723 06 07 V , OI- L 730731 08 06 v r 0&1 L 730106 06 06 V , 067 I.
730723 06 07 V " 090 • 730731 08 06 II M 014t • 730106 06 06 v /'1 08. ~
730723 06 01 V , 071 • 730731 01 07 V ,.. 090 • 730806 06 06 V F' 068 •730723 06 08 V , 031 I. 730731 01 07 v r 079 I. 730106 06 06 v H 068 L
730723 06 0' V , 078 I. mal 08 10 V /'l 079 • 730106 06 06 V " 077 •730723 06 09 V , 079 ~ 08 10 v M 081 • 710806 06 06 V H 082 •730723 06 09 v H 018 • 7307J1 08 10 V r 010 • 730106 06 06 V , 031 •
730723 06 09 v , 0" • 730731 oa 10 v ,... 086 • 730106 06 06 V r 089 •
730723 06 10 v , 076 I. 730731 08 31 r 076 L 730106 06 07 V , 091 L
730723 06 10 II r 073 I. 730731 08 31 r 076 L 730806 06 07 II M 086 •
730723 06 10 v H 083 L 730731 01 31 M 072 • 730806 06 07 \I M 077 •7307i3 06 31 , 075 I. 730731 oa 31 x 07<; L 130806 06 08 V r 117 •
730723 06 31 F' 076 I. 730731 08 31 I'! on L 730806 06 08 v , 073 L
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Lel&TEA OA" • SUAfACE I<AULEO TAAPS
80eTH8AV ~ARB"Rf "'ArNE 1"3

OATE SBO T' • S LEN WIO I< E 0 OATE SBO T. V 5 I.EN WiIO H E 0 OATE SBO TO
• S

LEN WIO I< E

7S080. O. 08 • r OTI I. 7S08l7 II Ol V H 0'7 • 730817 II J7 r 076 I.
7S080' O. 08 • ~ 086 A 130817 II oz •• 081 I. 7S08l7 II J7 • 08S •730806 06 08 • , 070 I. 'SOl17 11 OZ • , 081 • 7.0817 II 31 "on
730106 06 01 •• 077 I. 730117 II OA • , on • 730117 II JI " 072 I.
73010. O. 01 •• 079 • 710817 II OA • , Oil • 730117 II 31 "071 •73080' 06 08 •• 079 • 7S0117 II 0- .., ... 0'1 • 730817 II 31 Oil I.
7S0106 O. 08 • " 075 I. 710117 II OA • ~ 0" • 7.0117 II n , 070 •7S010. O. 08 • , 079 I. 710117 II O. V " OIS I. 7S0117 II n " Oil I.;mg: O. 08 v • 010 A 7S0117 11 O. V • 078 I. 730117 II '0 "078 I.

O. 0' v " 07a • 730117 II O. V • 0'3 A 130117 II Ao r 011 I.
7S010' O' 0' • r 07' • 710817 11 07 V , 086 I. 7S0ll1 O' 01 r lOA •730106 O. 0' • " 070 • 130117 11 07 V ~ 087 I. 7S0lU OA 01 " 08' •13080. O. 10 v • 077 I. 7'0117 II 07 V r Oil A nOlu OA 01 r o'a •nOlo. 06 10 V rOil I. 7S08l7 II 08 V ~ 080 I. 7J0IU OA 01 , 07e I.
73010' O. 10 V , 077 A 730117 II Olv"o,a I. 7S0ll1 OA ot r OSS •73010. O. 10 v r on I. 130117 II oev'oll • nOlu OA 02 "0" I.
7S010. O. 10 v ~ oas "- 730117 II 08 •• 0" • 130121 OA 03 I< 068 I.
7S010' O. 10 V ~ O'A I. 7.0817 II 0' V " 105 I. 7101U O' 03 " 071 I.
71010' O. 10 V " OIA • 710117 II 0' v , 010 • 7101U OA OA , 070 •7.010. 06 U r 07. I. 7s08l7 II 0' V r 0,. I. nmt OA OA r 010 I.
71010. O. SI r 069 • 710817 II 0' • r 077 I. OA OA V ~ 07' I.
71010' O' SI "071 I. 730117 II 0' V r 07t I. 730111 OA OA V r o't I.
710106 O. 31 r 067 I. 730117 11 0' v " Oil I. 710111 OA OA V '" 07. •71010' O. 11 , Oil I. 710117 II 0' V r 0'0 • 7S0lU OA OA • , 075 I.
71010' O. 32 ~ 07. I. 710117 IIU , 010 7S0lU OA 06

• " 0'2 I.
71010' o. sa , 070 • 730117 IIU , 092 • 730121 OA 06 V r 0,. •71010' 06 S2 • 07. • 7S01l7 IIU ~ 01, A 710111 OA 06 V r 102 •710106 06 sa

• 016 • 730117- II SI r 017 I. 7.0121 OA 06 V • 075 •71010' 06 33 " 010 • 730117 IIU " 0" I. 730lU OA O.
• " 078 I.

71010' O. 33
" 0

7
'

I. 710117 IIU , 073 I. ;mll OA 06 V • 08S A
71010' O' 33 " 0'1 I. 730817 IIU

• 0" I. OA 07 V ~ 080
~71010' O. 33 , 061 • 730117 IIU , 061 • 7S0lU OA 07 V " 080

7'010' 06 33 • 080 • 730817 II 32 , 086 A 7'0121 OA 07 • , oss I.
73010' O. SA " 073 A 730117 11 SZ ~on I. 7,OlU OA 07 V , 0.. A
7'010' 06 SA

~m • 130117 II 32 , 077 I. 7'0121 O' 08 v " 010 A
7S0106 O. 3A • 7S0117 1112 " 070 • 7s0lal OA 08 V , 015 I.
7S010' 06 35 " 078 I. 730117 1133

• 075 • 730121 OA 08 V '076 A
7'010' O. SB • 081 I. 7S081 7 II S3 , 0" • 7,0121 OA 08 • " 077 •730106 06 35 " 080 • 730817 1133 " 076 • 130111 OA 08 • r 011 I.
n0806 06 IS , on I. 730117 II 33 , 063 • 710121 OA 0' V r 073
7S0106 06 35 , 07t I. 730117 liSA • 082 I. 710121 OA 0' • , 0" I.
7'0806 O. SS , 065 I. 730117 liSA • 075 I. mm OA 0' V r 077 I.7S0806 06 35 "0" • 730817 II 3A M 073 I. O' 09 y r 079 •7S01l7 11 01 • , 080 I. 730817 II J5 • 018 I. 730111 OA to •• 086 Lmm nglnm I. 730817 II 35 " 078 • 730821 oA 31 " 091 I.

I. 730817 II 35 I't 068 I. 730111 OA 31 " 070 I.
730117 11 01 • , Oil • 730817 11 35 '" 0'7 730821 OA J1 • 075 l
730817 II OZ • " Oil A 730817 II 3' M 0" 7308ZI OA SZ M 063 l
7s0lt 7 1102"0" • 730817 11 37 1'1 076 7308U O' 32 " 07t I.
7S0817 II 02 •• 077 I. 730117 1137 M oao 730821 0" 32 r 07 .. l
730117 II 02 • , 079 • 730817 II 37 F" 077 730121 OA 32 r 026 I.

LOBSTE' OATA • SU.'ACE I<AULEO TAAPS
e"TMfAY .A'''', ""'INE 1973

DATE seD T' v 5 I.EN NID H E 0 OAn 580 T' V S I.EN WID I< E 0OATE 100 T' V & LEN 010 I< E 0

730121 OA 32
• 0"

A 730121 07 OA " 080 A 730les 07 35 " 070 •
7S0lU OA SZ " 012 I. 730121 07 OA 1'1 07. l 710111 07 35 " 070 •
710121 OA 33

• 078 I. 730lZ1 07 OA '" 017 • 730UI 07 IS • 010 •
7108U OA 33 " 075 I. 7301ZI 07 OA "072 I. 730111 07 35

• 0'0 ~7S0111 OA 33 "078 I. 730111 07 OS 11 068 I. 7.01tl 07 35 F' oat
7s0llt OA 3J "075 A 7301al 07 05 " 072 • 7101tl 07 IS " 073 •
7301U OA 3A , 061 730121 07 OS 'OTS • 730111 07 35

• 079 •
7301U OA SA "0" • 730e21 07 OS "078 • 7101.1 07 36 'OTS •
7s0lU OA 3A " 0" I. 730828 07 OS " 076 A 710"8 07 36

• 076 I.
7S0lU OA SA

• 077 • 7S0"8 07 O' " 010 A 730lae 07 36 " 077 •
7,08U OA SA " 0" • 730n8 07 06 • 080 • 710nl 07 37 " 077 I.
7S0lU OA SA , 0" • 730111 07 06 , 076 • 730121 07 37

• 071 I.
7101U OA 'A " 078 • 730118 07 07 • 079 I. TSOl21 07 31 M 0'0 •
710111 OA ,A , 0" I. 7301Z1 07 08

• 076 I. 730111 07 31 "OBS I.
7S01l1 OA " , 0'1 I. 730111 07 08 " 107 • 710118 07 3' " 077 •
7,OlU O. 31 , 07t I. 730118 07 01 , 071 I. nonl 07 n ~ 011 •
7101U OA 3B , 010 • 730121 07 01

• 0"
I. nOl2t 07 J9 • OIZ I.

710111 OA se H 0" I. 730lU 07 0' " 075 • 730"1 07 AO '077 I.
710.,1 0' 36 " 0.0 I. 730nl 07 0' '" 077 I. 730111 07 AO "071 •
7301U OA 37 " 062 • 730121 07 31 , 091 A 730nl 07 AO • 071 •
730lU OA 37 , 078 • 730nl 07 31 • 0'0 I. 7301J0 02 01 , 077 A
7308U OA 37 r 077 • nonl 07 SI " 016 A 7301S0 OZ OJ " 07. •
730111 OA J7 " 079 I. 730121 07 St , 0" • 7301S0 OZ OA " 067 I.
730111 O. 37 "076 I. TSonl 07 31 , 0'0 I. 7301S0 OZ OA , 071 I.
710111 O. 31 "078 • 710121 07 31 , 076 I. 7301J0 oz OA " Oil I.
7301U OA 31 r 010 I. 730121 07 32 "073 • 710130 OZ OS • 01. I.
710811 OA sa , 071 • 7301ZI 07 32 , 016 • 7,OlS0 02 01 • oeo •
730811 OA 31 " 07• • 730121 07 32 r 077 • 7301S0 02 O' ~ " 012 •730lU OA 31 , 072 • n01l1 07 3l rOil • 7301S0 02 O' v r 0'1 •730.,1 OA IS , Oil I. 730121 07 32 , 073 • nolSo OZOIV"OIT I.
730lU OA 39 , 0'1 I. 730821 07 J2 , 010 I. 7301S0 OZOIV"OIO •
730111 O' IS " 071 • 730121 07 32 " 0" I. 7301S0 02 01 V , 077 •
730lU OA " "077 • 730121 07 32 " 07Z • 7301S0 02 01 V • 079 A
7'0111 O. 39 " 07' I. 730.21 07 3J • 070 R no130 02 01 V , on I.
730..1 OA '0 " O'Z • 7301U 07 JJ , 071 L 730130 020'V"01l •
730111 OA '0 "073 ~ 730121 07 33 , 0" q 730no 02 09 V " 069 I.
730111 07 01 V • on • 730121 07 33 " 010 • 730no 020'V'010 R

nm: 07 01 v , OIS
~

n01l1 07 JJ , Oil I. T30no 020""011 I.
07 01 V " 010 730121 07 33

• Oil I. 730130 OZ 10 V " 076 I.
730121 07 01 V " 075 I. 730128 07 JJ r 010 • 730130 OZ 10 V • 071 •
n01l1 07 01 V • 079 • n01l1 07 JJ M 012 • 730130 02 10 V " 077 I.
730121 07 oa v " 012 R 730121 07 JJ • 010 A 730130 02 10 v • 075 I.
730111 07 02 V , 077 I. nOltl 07 S3 '" 061 A 730no OZ 31 '" 076 I.
730lZI 07 OZ V " 071 • 730lZI 07 SA fit 0'. I. 730130 02 31 r 077 •730lZI 07 02 •• 0'2 I. 730lze 07 3A • 010 I. 730130 02 3t " 071 •
730121 07 02 V " 069 R 730nl 07 SA , 073 I. 730130 OZ 31 ... 077 •
~Jgm

07 03 V r 079 • noaal 07 SA , 071 l 730130 02 31 076 •
07 03 V " 071 l nOl21 07 3A F 070 I. 730130 02 31 012 l

7301ae 07 03 • ~ 010 • 730828 07 'A F" 083 • 730830 OZ 31 ~ 0" l
730lZI 07 04 V r 061 • 7308Z1 07 3A r 077 I. 730830 02 32 f1 078
730121 07 OA • , 010 I. 730121 07 3' !1 019 • 730130 OZ 32 M 086

May-June /978 29



L88IT[~ OATA • SUA'ACE ~AUL[O T~APS
BeeT~BAY ~A.BO~••AINt 1"3

OATE seo T' V S LEN Wl0 ~ [ 0

LS8ITE" OA fA • SUA'AC[ ~AULEO TAAPS
...eeo& 1048L£, f",A, 1'"

OAn soo To V S LEN W,O .. [ ° OAT[ S&O TO V 5 LEN WID M E °
730UO
730.30
710130
710130
710'30
7_30
710130
710130
710130
710UO
730130
710UO
730130
730130
730130
730130
730130
730130
730UO
730UO
730130
730130
730UO
730130
730130
730UO
130130
730UO
730UO
730130
730130

02 U
02 J2
02 J2
O' 33
01 33
0. 33
02 33
0. 35
0. 35
01 35
01 35
02 36
02 36
02 36
or 36
02 J6
02 36
02 36
02 J6
02 J6
02 36
02 J6
02 36
02 36
02 37
02 38

or "
02 "02 39
02 Ao
02 '0

, 0'0
, 075

• 077, 0'3
, 071
, 070

, 0'', 067
, 07'

• 068'0"
'079
, OIS
, 070
, 010
, 071
.077
·015
, 071
, 070
.077
, 067
~ 061
, 061
, on
'071
~ 061
" 071
, 061
" 070
" 067

~
A
L
L
L
L
L
L
L

~
•L
--•
L
L

k

­•L
L
L
L
L

­"••

700UA
760SIA
700UA
7AOSh
700'"
,.OUA
hOSIA
,.O"A
hOIlA
"OUA
70011A
700SIA
700'516
7'0"A
"OIIA
"OIIA
7AOlh
700''A
"OSIA
70011 A
7,OSIA
hO"A
hOUA
700U'

~:gll:
hOU'
700''A
h05lA
h05h
700SIA
h05lA
"OSIA
7A051A
700'51 A
70051 A
h051'
h051A
760SIA
,"05,A
,"051 A
,"051 A
7AOSIA
,"O'5IA
'"05,A
,"OSIA
,"OSIA
'.051'
760">
7'051'
14051'

os AI V " 077
05 A' V , 076
05 AI V , 078
os AI V .. 076
05 62 V , 071
05 A2 V • 073
05 A2 V .. 079
05 A2 V , 079
05 '3 V .. 078
05 03 V .. 079
05 AA V " 078
OS .. V , oso
as •• v H 06'
05 "' V , 075
OS AS V " 079
05 'I V " 071
01 66 V " 078
01 ,. V , 075
01 .. V , 069
os A' V .. 0,"
05 A. V , 076
05"V"060
OS ., V , 077
OS ., V , 078
01 A8 V " 075
05 AS V " 082
01 61 V " 016
016lV"067
05 ., V , 07.
05 ., V " 086
05 ., V , 077
05 50 V , 080
os 50 V , 063
05 50 V .. 079
os 50 V .. 079
05 51 I'l 057
05 .51 r 060
05 51 M 018
OS 52 • 079
05 52 M 07.
05 52 r 067
05 52 .. 076
05 52 • 076
05 52 .. 0'"
05 53 r 067
05 53 11 071
05 53 • 0'6
CS 53 ~ 081
05 53 '" 068
05 53 ,.. 075
05 53 '" 075

L
L•
L
L•
L••
L
A

•L
L
•
"••
L••L
••
L•
"L
L
A
L

"L
L
•
"L
L

""•
L
L

••

'"OilA
760'IA
76051>
700516
7601lA
76051'
76011 6
hOIlA
,"OIIA
76011'
76051 A
7601lAmm
h011l
760'11
760111
h0511mm
h0511
hOSIl

~:8Ul
7AO'U
h01l1
7'0111
760'"
760521
h01l1mm
7'0511
700521

;:ml
700521
700521
160521
760521
7A0521
760521
7,0'21
760521
760521
760521
76052'
760521
16052'
160521
"0521

01 53 "076 A
0' SA "073 •
OI,A "080 L
01 IS "071 L
OS 55 • 067 L
0115 "061 L
0555 "on.
OS 55 "070 L
01 55 • 073 L
05 57 r on L
os 58 r OU L
OS 58 r 00' •
05'9 "075 L
07 61 V , 016 053 L
07 62 V , 082 011 •
07 ., V " Oil 069 L
07 62 V " 077 066 L
07 03 V " 076 0>' L
07 '3 V • 077 OA' •
07 03 V " 077 0" •
07 A3 V " 078 OA' A
07 03 V • 080 OAI •
07 'A V • 078 0.. "
07 AA V " 082 010 A
07 AA V , 0'0 035 L

8; :: ~ ~ g~: g:: :
07 A' V , 081 069 L
07 65 V , 075 OAI A
07 U V , 077 oAI L
07 AI V " 075 L

~; :: ~ ~ g~: g;: k
07 65 V , 07' 050 "
07 A' V , 077 050 "
07 A' V • 078 OA8 0
07 '6 V M 077 0.7 R
07 A' V • 079 OA8 "
07 ., V • 079 0" •
07 .7 y r 076 0"7 Q

07 AI V , 077 OA8 L
07 '8 V r 079 0'7 q
07 .9 V flo! 078 Ot8 ~

07 52 ~ 075 044 q
07 52 • 065 001 L
01 52 flo! 073 043 L.
C7 52 r 078 047 to 2
07 52 M. 078 0'7 L.
07 52 r 07' 043 l. 2
07 52 • 082 051 L
C7 52 r 080 Ot8 L

LltBSTER DATA. SlJRr."CE tolAl,JLEO TRAPS
.,S80S HeL£, ,.. .... 197.

OATE 510 To V S LEN WIO ~ E 0 OAT[ SID TO V 5 LEN WID ~

30

700521 07 52
"0521 07 53
"0521 07 53
700521 07 53
"0521 07 53
700521 07 53
700521 07 SA
7o0SiI 07 50
700521 07 50
700521 07 SA
700511 07 SA
700521 07 SA
700121 07 SA
hOIU 07 15
700121 07 55
7AOlil 07 55
700111 07 55
700111 07 55
700111 07 55
700121 07 55
hOlll 07 55
hOlll 07 55
700111 07 55
700511 07 51
700stl 07 15
700511 07 55
7A0511 07 15
7A0511 07 55

~:8Ul 8; ~~
7AOIII 07 55
7.AOIII 07 55
700511 07 57
700511 07 57
7005U 07 57
70011l 07 57
"0111 07 57
700521 07 57
7o05U 07 57
700511 07 5S
7'0511 07 51
700'11 07 S8
7A0511 07 18
700111 07 59
700511 07 59
700stl 07 59
700511 07 '9
7,OUI 07 59
700111 07 59
hOSU 07 '0
h05U 07 '0

pot 075 0" R
r 07' 0"8 R
.. 075 0" L
r oa. O~. R
M 018 0'" R
M 078 04l' q
1'1 072 0" R
r 07. 0''1 R
" 075 OOS L I
.. 012 052" I
.. 072 0" L I
" OSO 0" L I
.on003L21
, on OA' L
" 075 OA5 L
• 070 OA5 L
" 071 OAi "
, 078 OA' L I
.. 072 003 L I
, 077 0"" I
.. on 0", - I
.. 076 0" L I
.. 073 oA' L I
'010069-21
, 07, OAS • 2 I
.. 073 069 - I
.. 011 0" L I
, 070 OA' _ I

=mg:n 1
, 0 70 OA2 _ I

, 066 039 L I
• 075 0" A
.. 075 0" L
• 072 OA3 L
" 077 0" L
.. 071 OA3 L
, 070 003 •
.. 067 039 L
• 076 OA8 L
, 076 061 L
" 070 003 L
.. 086 011 •
.. 072 0" •
• 061 OAI L
• OU 052 L
.. 076 0" L
, 077 069 "
.. 011 OA' •
• 070 OAI •
, 070 0'6 L

OATt S&O TO v 5 LEN WID ~ E °
700521 07.0 "079 0" •
,"0521 07'0 , 015 065 "
7AO'U 07'0 ~ 071 003 "
,"0111 07.0 "O'A 038 L
760521 07 60 .. os I 050 "
7A0521 07'0 .. 061 OA, L
760511 07 '0 .. 066 OAO L
760111 07'0 , on OAJ •
760523 02 61 V • 07. 0" L
760523 02 62 V .. 077 OA' "
700513 02 02 V , 078 0" L 2
760523 02 02 V • 070 003 L
160123 02., V • 071 OA5 L
'"0123 02 62 V r 075 OA8 "
7601U 02 A2 V , 07J 0" L
700123 02 A3 V , 076 OA' L
160123 02 03 V .. 073 OA' A
7A0523 02 A3 V • 078 OAI L
7>0123 02 63 V " 078 0" •
760523 02 AA V .. 010 0" A
"0523 02 AS V .. 079 050 L
760523 02 A' V .. 075 097 "
700523 02" V r 076 096 " 2
160523 02 U V r 075 0" L
1605U 02 AS V • 078 0" L
hO'23 02 AS V , 077 010 •
760121 02 AI V .. 012 051 L
7A0523 02 U V • 078 OA8 A 2
160823 02 69 V .. 071 OAI L

~:8m 85;: V ~ m8:: ~
7A0523 02 52 r 071 003 •
160523 02 52 "067 0" L
760523 02 53 , 076 OA, L
7A0523 02 53 • 077 096 "
"0823 02 53 .. 0.3 038 L
700523 02'3 • 081 050 •
7605U 02 53 .. 065 037 "
760523 02 53 • 073 016 L
760523 02 SA • 077 OA5 •
760523 02 SA .. 076 OA3 L
760'23 02 SA "072 OA~ "
"0123 02 SA MOl' 001 L
760123 02 S~ 077 oA' "
'"0823 02 55 075 067 "
h0523 02 55 071 oA5 •
7A0523 02 55 0" 065 L
7>0523 02 55 082 05, • 2
"0'23 02 55 069 oA, 0
"0523 02 55 '1 075 0.7 L
7'0!23 02 55 ,.. 06<11 037 L

160113
760113
7601!'
'60523
700513
160123
160sel
16OS.1
7AO'.1
700521
700511
160128
700118
h0528
'"0521
hO,,.
,"0511
,"0521
7'0528
h0821
7001.8
160511
7'0521
7,0528
7'0528
hOI21
700528
7'0,,8
hOI21
700521
760121
700528
h0528
160521
760528
760528
7A0528
160521
7A0528
160528
7A0528
760528
7A0528
160528
76052S
7605.1
7A0528
16052S
760528
7t0528
740528

02 57 "081 OA8 L
02 59 .. 070 OAI •
02 59 , 061 036 L
02 '0 , O'S 040 I..
02 60 , 059 036 "
02'0 "0'0 035 L
05 02 V , 081 0" "
OS 02 V r 079 009 A
OS A. V • 080 OAA L
OS 62 V " 079 OA5 L
05 62 V , 076 OU •
05 02 V .. 077 0" L

g: :; ~ ~ g;: g:: k
Os AS V .. 00' OAO L
OS os V , 080 OAS •
os '5 V , 075 OA5 L
OS os V .. 081 0" L
05 A5 V , 076 096 "
os AS V .. 070 OAO •
05 65 V • 082 050 •
OS AS V " 079 OA6 L
Os A' V , 077 OA5 A
05 A' V • 010 OA7 L

g~ :; ~ ~ mg:~ k
OS ., V , 080 OA5 •
OS U V , 077 OA5 •
OS U V , 077 OA5 A
OS AI V • 0" OA' A
01 A8 V • 082 069 L
OS ., V r 081 0" L
05 ., V , 080 oA' • 2
O. so V , 015 050 L
05 50 V " 080 0" •
05 '0 V • 077 005 "
05 51 .. 075 OAI L
OS 52 • 07, OAO •
05 52 • 068 059 "
05 52 • 073 OA3 L
05 52 • 07A OA3 0 2
05 52 • 079 OA5 "
05 52 • 071 039 L
O. 52 M 0" 002 L
05 52 "069 000 L
05 52 , 065 035 0

OS 52 • 066 038 "
05 52 • 069 039 "
05 52 r 070 041 ~

os 52 .. 080 O'S L
05 52 • 067 038 L

Marine Fisheries Review



~1B6TE. OATA • IlU.'ACE HAU~ED T.APS
"'IUDS I·Utl.£" 1'1"', 1'"

OAn 110 U V S ~[N WIO H E 0 OATE seo TO V S ~EN WIO H [ 0 OAT[ SOD U' v S L£N WIC Jol ( 0

08 82
08 82
08 12
08 82
08 82
01 13
0113
01 13
01 13
01 U
01 13
08 53
08 13
08 53
01 53
01 U
08 13
01 U
0813

81 53
I 53

08 I~
01 I.
01 I.
05 I.
01 ••
05 I.
05 S.
OS S­
Ol S­
08 S­
Ol 5'
01 S­
Ol S­
Ol S.
08 51
05 15
08 51
08 51
08 15
08 51
08 15
08 81
08 15
08 15
01 56
08 57
08 11
08 81
08 11
08 57

0" 0.... lit
01\ 0.3 •
061 031 ~

, 076 0.3 ~

~ ga g;~ ~
" 010 039 •
, 066 on ~

, 012 0.2 ~

, 015 0" ~
, 071 0'\ ~

" 010 0.0 •
, on 0'\ ~
, on OU ~

" 076 0.0 •
, 013 0'\ •
" 0.. 031 ~
, 061 0.0 •
, 063 036 ~

, on oU •
, 01\ 0.0 ~

" 010 o.a •
" 016 0.3 •
, 078 0.6 •
" 083 069 ~
, 010 O.a ~

" 015 080 •
" 076 0•••
" 079 0" ~
" 016 0.8 •
" on 0" ~
, 033 0'2 ~
, on 0.6 •
" 076 0.2 ~
, 07i 0.3 L
" 07i 0.3 •
" 076 0.3 •
, 06\ 038 •
, 015 0.8 ~

, 0., 0'0 ~

" 067 031 ~
"o.ooU.
, 079 0" •
" 066 037 ~
" 061 039 R
, 075 001 •
" on 0.5 ~
, 072 0" ~
, 010 0.2 R
,. 07. 0"3 q
, 065 037 L

70011'
160821
760511
760821
16011'
160Ii'
160111
160828
760821
160111
"Olel
16012'
160121
160821
160511
160121
160811
7.012'
7>0511
160821
160SlI
760821
7.0111
16012'
160521
760121
76012.
760521
7·0121
7.0528
7>01.1
7.0128
7.0121
760521
760128
7.0821
760128
760828
760121
760521
760121
'.0521
7>0821
760830
760830
160530
7.0530
160530
760830
760530
'.0830

05 81 '073 0.2 ~
08 81 '075 0.3 L
08 86 '079 ou •
08 51 "073 0>9 R
05 51 "075 0.2 ~
08 51 '079 OU •
05 51 "076 003 L
05 51 '07\ 0.\ •
05 51 '010 080 L
08 59 '073 0.5 ~
01 59 '069 037 L
05 59 ,073 0.3 ~

05 59 "012 0.3 ~
05 59 "069 039 •
08 59 "076 0.3 R
05 59 F 075 0.5 ~
08 59 '039 061 ~
05 59 "07. 0.\ L
05 59 "01\ 0.2 ~
08 59 '076 0.3 •
05 59 "070 0'0 ~
08 59 '069 0.\ L
08 59 '010 0.0 R
05 60 "076 oH R
05 60 "070 0'0 R
08 60 , 067 031 •
05 60 "071 0.\ •
05 60 "069 0.0 •
05 60 '073 0'\ ~
08 60 '013 050 L
0860 "0"050~
05 60 "069 039 •
08 60 '076 OH • 2
05 60 "077 0.3 •
08 60 "076 0.\ ~
05 60 "077 0.> •
05 60 "069 039 R
08 60 ,071 095 ~

05 60 '070 0.\ q
08 60 "067 036 L
08 60 F 076 0" ~
08 60 F 061 039 •
08 60 F 065 036 R
02 .\ V F 075 0" ~

02 .2 V F 077 0>6 ~

02 >2 V " 079 0>5 L
02 .3 V " 010 O>S L
02 .~ v ,.. 078 041t q
02 •• v M 078 Oltll) L
02 •• v ,.. 080 051 Q

C2 ... v /'l 077 0.' R

760830
760830
'.0UO
760UO
760130
760UO
7.0830
7.0130
700UO
760830
760530
760UO
760830
760530
760530
760830
760530
760830
760130
760830
760830
760830
760830
760UO
7·0130
760830
7>0530
760830
7.0830
760830
760830
760530
760830
760530
760530
760530
760830
76 0830
'·0530
760830
760530
76 0830
760530
760530
160530
7·0830
'-0530
76 0530
'·0530
'-0530
760530

02 .It
02 .6
02 .7
02 .8
02 .9
02 80
02 80
02 8\
02 5\
02 52
02 52
02 52
02 52
02 82
02 52
02 82
02 82
02 82
02 82
02 82
02 53
02 83
02 83
02 83
02 83
02 83
02 83
02 8.
02 SA
02 SA
02 SA
02 8.
02 8A
02 55
02 55
02 85
02 55
02 85
02 85
02 88
02 89
02 59
02 59
02 59
02 59
02 60
02 60
02 60
C2 60
02 60
02 60

" 015 082 L
, 078 0" L
, 076 0.5 •
, on 0.8 • 2
" 010 0.6 •
,.. 0" 0,'6 R
,. 018 O'!!I R
M 01' 0" R
" 065 036 L
, 070 0" ~

M 07' 0'6 R
F 065 038 •
" 075 067 L
F' 0" 043 R
" 072 002 L
" 015 0.8 L
M 076 065 •
, 066 037 •
F 067 0.0 •
M 079 0" •
, 070 0" ~
, 06. 0.0 •
" 070 0.0 •
, 068 038 L
, 073 0" •
, 076 0'2 •
" 076 003 L
" on 0" •
, 066 0.0 •
F 07\ 0" L
" on 0" •
" 015 0.8 •
F 013 003 L
" 013 0.2 •
, 013 0.8 L
'" 070 0"1 R
" 076 065 ~
Pol 071 0"] R
, 083 080 L
" 075 0.5 ~
F 066 0>0 ~
r 073 0.0 q
Jot 075 0" L
Pol 012 OU L
r: 066 038 Q

r 075 O'H q
... 066 0"1 q
M 060 03. L
r 067 039 L
..., 075 0'5 q
r 080 O"'~ Q

\.ISSTER OA TA • SUR, ACE HAULEO TRAPS
weeos ~eI.E, ~". 19"

OATE seo TO V 5 ~EN wlO " E 0

760130 02 60 '07' 0.6 R
160130 02 60 "07\ 0.8 ~

760130 02 60 '065 037 ~
760603 0•• \ V , 07. 0.\ •
760603 0••2 V , on 067 R
760603 0••2 V " 079 0" R
160603 0••3 V " 013 ou L
760603 0.'3 V , 072 0.0 •
7.0603 O. U V , 076 067 ~

760603 0." V , 0" 013 R
7>0603 0." V " 010 0.6 •
7'0'03 o••e v F 01e. 0.6 L 1
760603 O. 65 V , on 067 \

mm g::: ~ ~ g~r g:~ t ~
760603 0>" V , 017 082 L 1
760603 o. 67 V , 010 0>0 L a \
760603 0." V , 071 0" • 2 \
760603 O' 80 V " 016 0.8. \
760603 O. 80 V , 016 0", • 2 \
760603 O' 8\ "079 067 ~ \
760603 O. 81 "075 0.3. \mm g: g~ ~ mg:: h l
760603 O' 83 ,on 0"' R \
760603 0> 83 "016 065. 1
"0603 o. 83 '013 0.3 • 2 1
760603 0> 83 '066 031 R \
760603 O. 83 '076 0" ~ \
760603 0> 83 "076 0.3 ~ \
7'0603 O. 83 "066 036 L
760603 0> 83 "016 065 R
760603 O. 83 '013 OU L
760603 O. S- "075 0.3 ~
760603 0> 8. "012 0.2 •
760603 O. 8> ,010 0" •

~:gm g; ~~ ~ gg~ g~: ~
7.0603 03 56 '066 037 L
760603 03 87 , 076 0.8 •
760603 03 51 "068 031 R
700603 03 81 "0'6 065 ~
'>0603 03" '076 067 R
760603 03 59 "071 0.\ L
700603 03" '06\ 031 ~
'.0603 03 59 M on 0" •
7.0603 03 59 "06> 037 •
760603 03 89 M 07\ 002 ~

760603 03 59 M 01\ 0.1 R
7AC603 03 60 "076 0" ~
760603 03 60 M 073 0.5 •

May-June /978

DATE 550 U V 5 ~EN WIO H E

760607 O. >2 V 076 0.6 •
760607 o. U V 079 0.. •
160607 0••2 V 075 0.3 ~

760601 0••2 V , 079 066 R
760607 0"2 V , 077 ou ~

,.0607 0.'3 V " 0'0 0.6 •
760607 O. H V , 077 oH L
760607 O. U V , 05\ 050 ~
760607 O. U V , 01\ 0.9 •
760607 0... V , 0.0 050 •
760607 O. 65 V " 077 L
'''060' O' ,. y ... 079 Olt' A
760601 O. >1 V , 010 ou ~

760607 O. U V , 0.. 050 L
760607 O. U V " 076 0.5 ~

7.0607 O. u V " 010 0.7 ~
760607 0." V r 077 0.6 •
760607 O. 10 V " 011 080 •
760607 O. 50 V , 077 0.6 ~

760607 o. 50 V " 013 067 ~
760607 O. 80 V " 079 OH •
760607 O. 81 '073 0" •
'.0607 O. 52 '079 0.6 L
7.0607 O. 82 "076 0.2 •
760607 O. 52 '066 037 •
760607 O. 52 "07. 0.2 L
760601 O. 82 "070 00\ L
760601 O. 52 F 071 OU •
760607 O. 52 '016 0>3 ~
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740'IZ 06 55 r 084 051 " 740819 07 50 V " 075 0'. " 140519 07 59 r 062 037
7401\2 00 55 r 072 0" " 740819 07 5Z r 090 05. L 7.081 9 07 59 r 079 0'5 L
740'\2 00 51 r 0'0 041 " 740119 07 52 " 075 0.5 I. 740119 07 59 " 012 041 L
740'\2 06 57 r 077 045 I. 2 740819 07 52 r 080 049 L 740819 07 59 r 070 061 "1408\2 06 57 r 077 065 " 7'0'\9 07 52 r 076 045 I. 740519 07 59 " 068 036 "740U2 00 57 r 079 041 " 740'1 9 07 52 " 075 0" " 74011 9 07 00 " 013 06. "700'\2 86 55 '" 076 0" I. 740'19 07 52 M 071 0'. R 760819 07 60 r 059 033 R
740'\2 00 58 " 079 041 Q 740'19 07 52 "" 016 0" R 760'19 07 00 " 077 0" R
HO'I! 00 58 M 075 0-3 ~ 740'19 07 52 r 073 063 I. 7.0819 07 60 r 008 0'0 ~

740' I! 06 58 '" 079 0.7 L 740819 07 52 r 01. 0" R 740'19 07 60 r 073 0" "740'1! o. 58 M 078 0.3 " 740819 07 52 r 070 023 " 740'19 07 00 r 072 0'3 L
740'12 06 58 r 072 043 " 2 740'\9 07 52 r 075 063 " 7'0'23 0' '2 f'I 0" 0'5 "740.U o. 55 1'1 0'0 0.' " 740119 07 52 r 079 047 R 760823 06 02 " 075 045 L
740'12 00 58 r 076 0" I. 2 740'19 07 52 " 077 0'5 I. "0829 06 '2 r 070 0" I.
740'\2 00 59 • 086 050 " 740819 07 53 r 079 047 I. 760'23 O' '2 r 076 0'5 I.
140'12 06 ,. " 00' 038 ~ 740819 07 53 " 009 0'1 L 740123 o. '2 " 070 005 L
740812 06 59 r 080 047 I. 740'1 9 07 53 " 070 0" L 740823 O• • 3 r 075 OU I.
HO'IZ 06 59 1'4 076 OoltS ~ 74081' 07 53 r 005 031 L 740513 O' 4J M 074 Ot6
740112 00 59 r 078 0'. L 740'19 07 53 " 072 062 L 740523 O• .. r 077 0<7
740812 00 59 " 067 039 " 740'1 9 07 53 r 075 040 L 740823 O· .5 r 073 0"
740.U 00 59 roo. 039 I. 740819 07 53 " 0.9 039 L 7.0823 O. 45 F 076 0.7
740112 00 59 ,.. 07. 042 ~ 740819 07 54 r 072 o,a L 7.0823 O' 45 /"" 078 0.7
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l..e8STER c ... TA - SURF" ACE ...... ULED TRAPS
.... eeDs ~eLE, /'1 .... 191'-

DATE seD T* II 5 l..EN 'wIC " E DATE S80 To v S LE' 'wID 11 E

"0123 0< ~6 II F" 03' 05Z R h0323 c< 60 063 036 •
1410123 0< ~8 v r 032 o.a L "0823 0< 60 05~ 035 ·"0823 0< \8 v r 079 0~7 q 7.0823 C< 60 06- 038 L
"0823 0- ... 8 v /'1 080 0.8 • 1\0123 0< 60 "" 063 038 •
"0823 0- \9 v r 076 0.7 I- 1\0823 C_ 60 M 071 0'- q

HOll3 0_ \9 v r 079 0~8 •'<0823 0< ~9 v r 076 0~7 •140823 C< 50 v r 078 0_6 q

140823 0< 51 r 070 0-2 •140823 0< 52 r 072 0,. ... •
140823 0< 52 M 07. 0-5 •
140123 0< 52 r 07. 0.8 L 1
140123 0< 52 M 075 0"2 I-
140123 0< 52 • 080 051 I-
140823 0< 52 H 073 0'3 •
"0123 0< 52 • 078 0-9 q

HOll3 0< 52 • 077 0~7 I-
140823 0< 52 • 078 0.7 I-
HOll3 0< 52 • 073 0" • APPENDIX B
HOll3 0< 52 " 072 0.3 R

"0123 0< 52 • 085 053 •hOl23 0< 52 • 082 052 •
"0123 0< 52 ·061 0-2 I- "Lost" trap inventory"0123 0< 52 " 079 0<5 I-
hOl23 0< 52 • 078 o~~ •h0823 0< 52 • 075 0•• R

hOI23 0< 52 • 079 0'1 • Key to tables140123 0< 53 • 08. 0!51 •
hOl23 0< 53 • 079 0.8 I-
hOl23 0< 5< " 079 0'7 •h0823 0< 5< • 07' 0<8 · 0 0

: Injured in trap140123 0< 5' " 07' 0<8 •hOl23 0< 5' • 073 0." • D: DeadhOl23 0< 5. H 06. 0<1 •
hOl23 0< 5' " 061 039 R M: Missing140123 c< 5. • 06' 039 •
hOl23 0< 5. ,.. 069 039 L E: Escaped (later recaptured)h0823 0< 5. M 061 0~1 I-
140123 0< 5' ... 080 CI'6 • RR: Right (claw) regeneratehOl23 0< 5' '" 068 039 L
140823 0< 5' ,.. 078 0-5 L LR: Left (claw) regenerate140123 0< 5' r 080 0.8 •140823 O' 60 />I 079 Olt7 • RM: Right (claw) missing140123 0< 60 r 068 0-0 L
hOI23 O~ 60 r 066 038 L LM: Left (claw) missingh0823 0< 60 r 077 0.7 •
hOl23 O. 60 ,.. 067 039 L Cara: Carapace damaged"0823 0< 60 1'1 070 O~l •
'<0123 O' 60 ,.. 066 037 L URO: Uropods damaged140123 C' 60 Iol 07" 0.7 q
7_0823 C' 60 .... 062 1)35 L M legs: Missing legs

"Lost"Trap Inventory - First Phase

,/;ljiff/~ /~ I,~ It Ii!i~///Ir Ir ~t' Ir Ii !i~1/ REMARKS~ e, .... 0> ¢ ~ o>.t' r& ~..., ~ ~ ri: '\.:to ~

n M I-LM

74 M 0

~ 81 • RR, I.Cora, M-l.e95

~ 84 M I-LM

11 85 F ""'fl. I-M Leqs

80 • I-URO, M U!QS

0; 83 M LR

12 77 M -
7' F

,:f 75 M E
79 F

-

,.r 75 M --I----
I-M Leqs

79 F
~-

I.Ml..eQs

n • 0

70 M I-QM, M Leq5

!
7. M I-M Leos

64 F M

15 .. M -R" I-Cao,Ml...egs
- c-

80 M RR,I-LM

~ 81 f RR

16 71 F ESCAPE PANEL CH:NEO

75 M

~ n "
17 n " ESCAPE PANR CflEN£.O

6. " LR

68 M 0

~
66 F M

::. 7. M
ESCAPE PANEL CPENED

18 82 M

n F ......-f-< E

'!T
79 F

ESCAPE flA/Ifl <JlENEO
76 F

2cf 78 • ESCAPE PANEL oPENEO
80 F
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"Lost"Trap Inventory - First Phase

)i~i!~ I~ I,~ ~f9I/ ~l~l~/I~~ I~~ IF7/v7J~7; h /t~I
~~ 0 .... 0,4. ~ r{f 0) ~,p ~,., ~ ~ ~ ~ '\ ~ ~ REMARKS

73 F RR, '·URO, lM

64 F

17 M 0--+---< D

17 M

21 eo M

69 F

74 M M

22 67 M

76 M

73 M "'- I-URO

65 M M

68 F M

23 78 M

79 M

66 F M Leos

59 M M

66 F

24 71 M

75 M

74 M

25 86 M D I-LM, RM

26 74 M

27 VA[;

28 17 M

78 M D 1-lJ,1

89 F

29 n F M

17 M D

78 F D LM, 1- Toil, Caro

30 66 F

"Lost" Trap Inventory - Second Phase

!#~~hhhhh~hhha4~hi R[MARt<$

~ 72 F M

11 78 M ESCAPE PANEL OPENED

76 M D

73 F M LM

~
78 M D

~
77 M M lJ,1

12 79 M
_ } ESCAPE PANEL OPENED

89 M -;::: 66 F M
z

78 F M I~ lJ,1

13 81 F ESCAPE PANEL OPENED

81 M M

1l 86 M

76 F D

75 F D 1-RM

78 M

~
77 M M l-RM.LM

z 69 M ),~ t-RM, LM
~ 17 F

PANEL
M OPENED RR; l-lM

15 89 M

74 M LM,RM

63 F M

71 M D I.LM. M AIll...e9s

~
76 M

75 M D
ESCAPE

I-LM, RM, MAlIl.eQs

n M M
PANEL

16 OPENED 1-RM

78 F

79 F )--,,-,76 F LM; I-RM

~
75 M

z 75 F
~ n M M RM

17 74 F D I·TAll
78 F

76 F D

76 M HoM

;::: 70 M D
z 73 M D

ESCAPE PANEL OPENED

~ 91 M I 1 I-RM

18 81 M D I I RR; I·TAlL

67 M D I I RM
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"Lost" Trap Inventory - Second Phase

I~~~~hhhh~~~hh~~f~ REMARKS,,~t.,"\i ..... <0 ~ r& r& (o.p.!e rt:..., <0 r\.i t?
63 .. .. I
75 .. RR

~
70 .. .. I LR

z 73 F
~ 69 ..

ESCAPE PANEL OPENED

19 68 F .. l-LM,RM

73 F

67 F

76 .. ..
~ 86 ..
~ 81 F

ESCAPE PANEL OPENED
R..

20 92 ..
76 F

69 F .. I-LM

60 F ..
76 .. 0

75 M M

75 F M I-RM

7' F M

78 M I-M Leos
87 F I-Uro

72 F LM

80 M LR

21 80 F t------ I-LM,RM.Ml..JlQS

76 M ---68 M M

70 F I-Un>

79 F M.. M 0

82 .. M

62 F M

76 F M

73 M M "'"81 M I-LM, RM, M leQ

7. M 0

85 F I·LM,Ml...e95

77 F RM

22 75 F ..
77 F t--
75 M I-Tail

7. M 0

71 M M RM

f-02 M I-MLegs

23 68 F M

'74 I ...1---;0

"Lost" Trap Inventory - Second Phase

~W~~hhhhh~~~fi~4h1 REMARKS,,~ .....~ Q) ~ ~ ~ '<l -9 ..!e ~ ""l Cb tV ~

73 F 1- LM, M Le<;I

66 F M

72 M .. LM

68 F M I-RM

71 .. I--
__ M

LM,RM

63 F M R"

86 F

67 M ::fI- I·ML.eg

91 F -..- I-MLeq

80 F M RR; I·L,M

7. M RM

71 M 0 LM, RM; I-M A11l.e<Js

90 F M

72 F M LR; r·l,ko

77 M

92 F I-LM

24 78 .. -,::::::....:: f-<O RM

75 M. >----
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"Lost" Trap Inventory - Second Phase

li~f:lJ If IfIfIf//1$ !;I; Ii IIIl!1Itll RFMARKSif ,,>~ ... Ib.(\; ce ~ Co.Q ~ ~ "> Ib '" ..e>
75 F M

I-
61 F M

79 F 1- Toil

78 M 1- Toil

70 M I-M le9

74 M 0 RR, LR; I.LM, RM, MAlI l.e9s

69 M

78 M l.M

62 M M

69 F 1- Toll

B4 M RM

B3 M LM, RR

25 eo M rt===
71 M 1-
71 M M

74 M

26 71 M 0 lM,RM

76 M

76 F 0 l-lM,RM

82 F

67 M .....- ......... M

27 76 M ~ f--t 0

78 M 0

66 M
,

0

69 M M LM

63 F - _M

70 F 0

78 M 0

28 79 M I-RM

76 F RR

75 M 0 l-LM

64 M M

as M LR

29 71 M M

eo F
- ---..;;; ;:..- M LM.6M~

n M 0

67 M 0

73 F 0

30 eo F

74 M -.;.;; ;:..- 0 LM, RM

"Lost" Trap Inventory - Third Phase

li~%!J /;~; /l ~;~;7/If1/11~ll!l~7 717 REMARK';"0, ~ ~ '\i ~ ~ -s- \lo. ~ ~.f!>.{J Q)

~"",eo,. .. .. .. .. .. .. .. .. ..
6E EMPTY

~eo,. -7 .. .. .. .. .. .. .. .. ..
73 M RM

70 F "P- I.RM; LM

71 F E LO

72 M M

70 M I-LM

75 M

78 F

71 F M Eooe<
73 F M

69 M M RR

~ eo M I·RM

~ 72
TRAP RAIDED

M NoTe - 2 AucJ.rs1 - EqlI

71 M new Lobslvs in Trap 62

75 M S12E SEX

74 M I-LO 70 F

76 M 74 F

78 F RR 75 F

76 M I-LM 84 F

62 F M LO 81 M

51 M fo- 75 M
-

104 F --,::: 59 M
-

62 78 M -,......: 71 M
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II Lost" Trap Inventory - Third Phase

1/;Ij!JI; ~; ~; ~J /l ~;~;!f~f~f~f~fI; I III REMARI($

"""""""!JoY' • · • • • • • •
n ...

}--75 ...
8' F r.RM, LM

~
19 ...
78 ...
80 ... AM

63 "' F I.RM,T(JIM

80 ...
""""""'"!JoY' • • • • • • • •

75 F ...

}
Ewe<

78 ...

8. ...
§ 80 F

TRAP RAiDED
~ 84 ...

78 ...

64 n ... E

78 F --- RM

""""""'"!JoY' · • • • • · • •
§ 78 ... ... R...

~
88 ...

} T~RA1DED LD

74 F RR,EQoer. I-LM, RM
65 ... --- I-r-'

R...82

~IOO()oys • • • • • • • •
65 F ...
00 ... ...
75 F ...

~
80 ... I·UROO

85 ... I--- H'"
~ 89 ... f--~ ...

80 ... f--~ ...

66 78 F 1-l4t.t Note - 2tluQusl. One
-

19 F I-- TAIL BIodI Sea Boss in IfOP

Cbserootioo 00Js • • • • • • • •
78 ... ...
76 F 0 -91 ... ... LM,I-oUIeQsM

5• ... I-- H ... R...
>- 90 ... ... '·LMz
~ 85 ... 0 I-lAID D

79 ... 0 '·LM
85 F 0

67 75 ... ... R... Note - 2 Augusl . cx.e
73 F 0 Block Sea Boss in trap

""""",,,'ion!JoY' ~ • • • • • • • •
78 ... ...
19 ... ... '·LM
n ... 0

86 F E

78 F ...
75 F ...
85 ... ... '·LM

z 73 ... I------., ...
~ 78 ... I--H'"

80 ... J--~ ...
90 ...
79 F I-RM,LD

86 F

89 ... 0

68 8' F I-- LM,RM

79 F I-- U,R4M

Qbser,oohon Days • • • • • • • •
81 ... 0 RR

8' ...

~
78 ... ...
80 F L.M; r- RM, L2M

8. F LM, RM; l.ollleqsM

69 82 F ... NoTe - 26..kJne - cne -
77 F I-- Block Sea Boss III trap

~ion!JoY'~ • • • • • • • •
~ 78 F PANEL OPENED - RESET f---H ... Note-

':1 8' I ... I 19 June . One BIocit Sea Boss ill trop

70 81 F I-- RO 2 AI,lQl.61 - One 8Iock sea Boss In Irop
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"Lost" Trap Inventory - Third Phase

I~~W; I;1/ ~; ~; I~ //1/~f~l!l!lI; I /1/
~ .§'" 0) ~ ~ rD' tV ~ ~ '> ~ ~ ~ ~ 0) REMARKS

"""""'Too Days -7 .. .. .. .. .. .. .. ..
71 68 1M

EMPTY M

r I 57 1M M

Qbser'I.oation Days .. .. .. .. .. .. .. ..
67 M M .
I~M 0

eo M 0

68 M M

77 M E

77 M 0 I·LM

73 M 0 I-RM

65 F E

74 F 0

76 M 0 I-LM, RM

71 '" 0

76 '" 0 I- LM. RM, loa

69 F 0 LA; j·LM. RM

75 '" 0

75 '" 0 LM,RM

72 F 0 I·LM,RM

9D M -
1-a1IIeQ$M

82 M 0

72 M .-f-- 1- -
M I-LM,RM

80 M 0

73 F 0

70 M 0 URO 0-
'" RM78 '" -- --

80 F _._-- ,"",0 -- LM.RM Noce· 26.Nie - Two

65 M ,"",0 lM,RM BIoek Sea Bon in trap

79 F ,"",0 LM.RM

72 69 F ...., 0 LM,RM Nole - 2 Aul)uSI - ()'oe

65 F Ho lM,RM,aIlIeqsM 8kd $eo. Boss in trap

ObservatlOFl Days :1 .. .. .. .. .. .. .. ..
81 M I.L.M,RM

77 '"
84 M

76 '" 0

eo '"
M I-RM

73 F M I-RM; I-LM

80 F M I-LM I-RM

73 M M LR

64 M E

83 F EQoer; l-LM I-RM

79 M M RM,LM

80 M M I-RM I-LM

83 M M LM

75 '" '---
LM,RM

71 F - --= ~ LM

73 79 M I-RM,LO

86 F --- LM,RM

QbseI'voI~Doys .. .. .. .. .. .. .. ..
77 F I-LM

73 F _E

70 F 0 Not.- 13..1u"lt - Two

79 '" '" I-LD EIodI5eoBossinlrop

80 M - 19..u. - OnIdIlod

77 M '" BIodtSeaSossnlrop

70 M '" - 90Uy - One (18")

67 '" .. 8IadlSeaea.introp

82 '"80 '" ..
77 F ~,.. I-LM.AM, ..' ......
79 F 0 RR I.LM,RM

64 M R '"B2 '"90 .. .. RM

75 M '" LM.""
70 M LM.""
79 M 0 ....
77 M LM,RM j l-oIleOIM

74 n F -~ LR
75 F I - ....
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"Lost" Trap Inventory -Third Phase

h!jf!!; Ii !;Ii ~; ~; ~j I, ~IIIII~II; / /ll REMARKSIf r.,a. ~ tlI <\i <\; "? 0- ~ ~ ~ "Ii 0)

00-0.",,,,,,, ~ I

" " " " " " " "'" F I-LO;I-RM.l3,A3M

n M I-LM,RO

71 F I-LM;I-RM

81 M I-RM

'" M I-LM,RM

72 F 0

eo M Note- 19.kne ·OnedieOd

77 M 'JoI- l-LM,RM BlOck Sea Bcm i"t trap

71 M .. - Z AaqAI - One

8. M M Body 0 Cu"ne:rinlrop

68 M M LN,RM

88 .. .. RM

75 16 F - LM,RM,OtlleQSM

64 F - LN,RM

ObseNolion Days " " " " " " "eo M M

82 M ..
76 78 F E Reeaol~ed wiTh,....!'WI - 4 seof~

'" .. M

~"""7 " " " " " " " "78 .. 0

78 .. 0

81 F 0

75 M 0 I-AM

6' M ..
73 F 0 I-AM

73 M ~ f---i M '-RM

76 .. 0

71 F 0

7. M 0

87 .. M I-LN

78 F 0

79 M 0 ""7. F 0

n F M

73 M 0

75 F ...... 0

8' F ...... 0

82 F - RM Note- 26 June- TfIO

16 M -- 8IOdI5eo~"lrop

77 76 M I-- LN 2 AuQusI . One of the

7. M I-- RI, l2M ""'--Cbser'torm Days

" " " .. .. .. .. "86 F 0

73 M M RM 1.51e9S~

6' F IJ- - 0 I-LM,4ie1;J&M

16 F 0 I-AM

eo M .ri 0 I-RM

77 M 0 I-RM,LM

77 M 0

83 F 0 EoQet I-RM,IO,L1,R2,3M

7. F 0 1-6,..._.LN

79 M 0

77 M 0 Hole - 26 June • One

72 M - .......rw-_0 I-RM BIodI Sea Bm.s i"t trap

68 F M 2 Al.q.IsI . 8Iodl. Seo Boss

78 77 M -- U.2M ,HI,"tfOO

75 M I-- A!11Ieg$~
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"Lost"Trap Inventory - Third Phase

~~~hhhhhhhhhhhhi III REMARKS~ v Co) 0) ~ '"If '\i .v ~ ..., II- ~ ~ !?' r,; 0)

oc-.onon Days ~ • • • • • • • • •
75 M M

62 F M

M
1--

RM75 F

70 F M I-LM

68 M M

65 F M

c,,";:LM87 F M

76 F M E_
77 M 0 I-RM

70 M M I.RM;I·LM

71 F M E_
81 M 0 l-l.M,RM

7. M M

76 F M

78 M 0 Some eoos leI I

77 M I·LM; l.oIIIe9sM. bodyD

72 F 0 l.ollleQSM
i- I··, -_. y _.

81 M - r.41eqsM

78 F M LM,RM

79 82 M I-- RM,R3M

85 F I-- LM.3IeQsM
oc-.ononDays • • • • • • • • •

73 M 0

89 M 0

8. M 0 LM;I-te9M

71 F M

79 M 0

75 F Ewe-";I.LM,eyeM

70 F M .....;I-LM

73 F M I-RM

78 M M

n M 0 '-LD

82 M 0 I-LD

73 F t-LM,RM,a1IIeqsM

79 M 0

78 M 0 RM, L3M; I·LM,oIIIeOSM

70 M "'- l.M; I-Oll1egSM

78 M

80 75 M 0

77 F I-- URO D, alileos M, LM, RM
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