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FOREWORD

The southeast Alaska sea cucumber management plan identifies areas closed to commercial harvest. This
report focuses on some of those areas where stock monitoring surveys have been conducted annually to
provide information on fluctuation of populations due to environmental variability. This report will
describe data collected in these control areas between 1993 though 2001. This document is the fourth in a
four-part series of regional information reports that detail stock assessment, basic life history research,
and commercial fishery activities for sea cucumbers in Southeast Alaska.
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ABSTRACT

The first sea cucumber fishery management plan was drafted by the Alaska Department of Fish and Game
prior to the 1990 season. The plan called for specific fishing areas to be opened to commercial fishing on
a three-year rotational basis, assessment surveys to be conducted prior to fishing, weekly fishing periods
and a number of control areas where commercial fishing would not be allowed. Although many closed
water areas were identified in the plan, only six have been selected as control areas and surveyed for
biomass. Of these, three areas (Subdistricts 101-27, 103-60, and 106-30 control) have been annually
monitored for cucumber density and weight for several years. During the 1993 through 2001 field
seasons, a total of 413 transects were completed during 22 sea cucumber population assessment surveys
in six unique control areas in Southeast Alaska. A total of 26,606 sea cucumbers were observed.
Subdistrict 101-27 has been surveyed on nine occasions resulting in the most extensive time series of
abundance estimates. Other areas (103-40-003, 112-22, and 113-41 control) have been surveyed from 1-4
years. Survey area shoreline length averaged 26,866 meters. Sea cucumber density averaged 18.3 per
linear meter of shore. The greatest density of sea cucumbers was found in control area 103-60 at 34.7
cucumbers per linear meter of shore with the lowest density found in area 112-22 with 4.8 cucumbers per
linear meter of shore. In addition to numbers of sea cucumbers per linear meter of shore, 925 independent
measurements of numbers of sea cucumbers per square meter by substrate type and average depth were
recorded. The greatest density of sea cucumbers per square meter occurred at a depth range of 4-8 meters
on cobble substrate at 0.49 sea cucumbers per square meter. A total of 3,000 individual sea cucumbers
have been weighed during assessment surveys with a total average of 250 grams. The average sea
cucumber weight by area (all seasons combined) has varied between 212 grams and 286 grams for areas
101-22 and 103-40, respectively. The average sea cucumber control area biomass for Southeast Alaska
for the years 1998 to 2001 was 347,610 pounds (157,290 kg), (e.g. an average annual biomass of
approximately 347,610 pounds of sea cucumbers are relegated to control areas). The average annual area
biomass precision estimate for Southeast was 74 percent.



INTRODUCTION

This document describes the research and assessment program for sea cucumber (Parastichopus
californicus) populations in control areas (closed waters) in Southeast Alaska during the years 1993—
2001. The sea cucumber fishery in Southeast Alaska is managed under a formal plan that is based on a
conservative policy of sustained yield. This management plan was initially developed in 1990 (ADF&G
1990) and adopted into regulations (5 AAC 38.140.) by the Alaska Board of Fisheries (ADF&G 1991,
1992, and 1997). The overall goal of the sea cucumber stock assessment survey program is to estimate
and monitor the density, average weight, and total biomass of sea cucumbers in both control and
commercial harvest areas, and to determine a biologically and statistically acceptable quota for areas
opened to commercial fishing. Methods of estimating the total population size have varied somewhat
since the inception of the assessment program. For example, in the first few years of the program, no
weight data was taken during assessment surveys. For comparability in this report, survey results are
calculated using the current standard methods.

SEA CUCUMBER POPULATION ASSESSMENT SURVEYS

Objectives

The primary objective of the sea cucumber assessment survey program for control areas is to conduct a
population assessment survey on each control area to estimate the sea cucumber biomass. The statistical
objective is to estimate the biomass in survey areas such that the lower bound of the one-sided 90%
confidence interval is within 30% of the mean value (70% precision). The average weight of sea
cucumbers in an area should have a precision level greater than 80%. Control area statistical objectives
are the same as the statistical objection for commercial harvest areas.

Sampling Methods

Density Estimates: The Scuba Survey Method

Density estimates are made via scuba along 2-meter-wide strip transects running perpendicular to shore.
A set of paired transects (two 2-meter-wide transects for each sampling location) serve as the primary
sampling unit. Transects extend from the water’s edge to 15 m (50 ft) below mean lower low water
(MLLW). Transect length varies depending on slope of the bottom. An effort is made to limit exposure to
actual depths greater than 18.5 meters because deeper dives severely limit total bottom times for scuba
divers and pose safety risks when conducted repetitively over several days. The majority of habitat
worked by commercial divers is less than 15 meters.



A variety of methods are used to complete the transect pairs. Either one or both divers swim along the
transect holding a 2-meter-rod (a 2.1 cm diameter white PVC tube) in a horizontal position, perpendicular
to the census path. Transect direction is maintained by reference to a compass mounted on the transect
rod. If the transect is exceptionally long, both divers generally swim with transect rods and count sea
cucumbers, resulting in the transect pair being completed as divers swim in one direction. If the transect is
relatively short, one diver will often complete both transect pairs (shore to depth and return). The second
diver may assist the first diver in making the counts, but will always be present to satisfy OSHA buddy-
diving requirements. Two divers may swim from shore to depth and return using one transect rod with
each diver counting all individuals on one side (one-half) of the transect rod if there are large amounts of
kelp, large numbers of sea cucumbers, or additional counting of sea urchins is required. If transects are
conducted by swimming from shore to depth and return, the second transect in each pair is approximately
20 meters to the left (when facing shore) of the first transect. If each transect in a pair is completed
concurrently by each diver swimming in one direction, the divers are separated by a few meters, which is
often the limit of visibility and safety.

Between 1991 and 1994, extensive data were collected on transect length, cucumber density, substrate
type, and vegetative cover. The length intervals within each transect varied greatly but were always
between 5 and 100 meters in length. The method of determining length also varied between actual
measurements made with a tape measure to set lengths determined by a 5 or 10 meter string but most
commonly by diver estimates based on arm span calibrations. Density and substrate information by length
segment were usually collected only during the initial survey. Divers record data on stop depth,
predominate vegetative cover and substrate types, the presence of other species of interest, including sea
urchins and abalone, and any other interesting observations. Presence of vegetation in each segment is
recorded as "percent cover" for up to two types. Substrate type is recorded for the two most common
types on each segment, with the most prevalent type listed first. Definitions of the substrate types and
vegetation types recorded during the assessment surveys are included in Appendices 1 and 2. The
beginning and ending times for each transect are recorded to allow for later standardization to MLLW.

Department operated vessels, R/V Sundance and R/V Medeia, have been used as dive support vessels for
sea cucumber assessment surveys. These are large vessels capable of accommodating six divers in
addition to vessel officers. Six divers are generally assigned to each cruise, allowing two dive teams to
operate simultaneously. The support vessel is accompanied by two aluminum skiffs that have been
enhanced for diving purposes. All diving is conducted from these skiffs.

Due to the nature of the described dive surveys (multiple dives per day, reverse-profile to 70 fsw, multi-
day diving), 32% enhanced air nitrox has been used since 1998 for all diving to enhance the safety of
diving operations. Air was used as the breathing gas prior to 1998. Nitrox is produced onboard via a
membrane equipped low pressure compressor. All diving was conducted in accordance with the Alaska
Department of Fish and Game’s Dive Safety Manual.

Location and Number of Transect Samples

Transect locations are permanently located at specific sites, however, the number of transects conducted
during each survey may vary to achieve the precision goal of exceeding 70 percent precision 90 percent
of the time. This sampling method allows a comparison of densities in which the variability due to
location is minimized. Transect pairs were initially systematically distributed along the shorelines of each
survey area (see Larson et al. 2001). The location of the first transect pair was randomly chosen and
subsequent transect pairs were located at equal intervals along the shoreline. The distance between



transect pairs equals the total length of shoreline divided by the number of transect pairs allocated to each
area. There are no permanent markers at the transect sites to show the survey team where to dive.
Transect sites are located and relocated using nautical charts showing transect locations supplemented by
the use of differential capable global positioning satellite (DGPS) navigation device. Relocation is
generally accurate to within 20 meters, depending on the scale of the nautical chart used. The actual
latitude and longitude coordinates are recorded to more accurately return to these same locations in future
years. Generally the number of transect pairs required to achieve precision goals for one survey area vary
between 15 and 20.

Average Weights

Individual sea cucumbers are weighted to determine average weight and variability. Collection of
individual cucumber weights addresses two objectives: 1) comparison of average weights among years
helps determine if significant change in size has occurred; and 2) conversion of the population estimate
from number of sea cucumbers to biomass of sea cucumbers. In order to obtain a representative sample,
30 sea cucumbers are collected from several locations throughout the control area, but are not collected
from the transects. Generally at least three or four locations in each control area are sampled each year. At
each location, approximately 30 sea cucumbers are collected during each survey. Individual sea
cucumbers are eviscerated, drained, and then weighed to the nearest gram.

Statistical Analysis

Average number of sea cucumbers per linear meter of shoreline is calculated as:

_nCi

=Rl (1)

where:
d = average number of sea cucumbers per linear meter of shoreline,
i = individual transect,
C; = the total count of sea cucumbers in a transect pair, and
n = the number of transect pairs. The 4 reflects the counted surface of 2 transects of 2
meters width each.

2
The variance of the mean, ¢, is estimated as:

2)

Confidence limits about d are calculated using the appropriate z-value with n-1 degrees of freedom.
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Average weights for transect j (}) and associated variance of the mean weight 94 within a transect for
m sea cucumbers sampled in a transect are estimated as:
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where ¢ is the number of transects where a cucumber sample was taken for weight measurements. A #-test
will be used to determine if there has been a significant change in average weight for each of the transects
where samples were collected in 1996 and 1999, and the paired z-test will be used to determine if a
significant change in average weight has occurred over the entire subdistrict. The average weight and
precision of this estimate is necessary for expanding the estimated number of sea cucumbers in an area to
the biomass of the population.

Biomass estimates and associated precision were made based on a product of two random variables
formula (Goodman, 1960). The total number of sea cucumbers in a sub-district (V,) is the product of the
average number of sea cucumbers per meter of shoreline and the total estimated length of shoreline (L).
Note that no variability is associated with the estimate of shoreline.

Ne=Ld 7

and
0]%,6 =oll’ )
2

where d and ©¢ equal the average number and variance, respectively, of sea cucumbers per linear meter
of shoreline (Equations 1 and 2).

The biomass (B.) of the sea cucumbers and associated variance is:

Be=NcW, )

and
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Although the variance can be estimated for the biomass, the degrees of freedom associated with the #-
value for the precision is not known, but can be estimated through simulation. The quota is calculated as
the lower 90% confidence limit on the biomass estimate, times 3, times 0.064. The 0.064 is the annual

target harvest rate and the 3 triples the annual harvest rate since areas are open only once every three
years.

Results and Discussion

A goal of sea cucumber control area selection is to distribute them proportionally among commercial
harvest areas. Once a control area is selected and surveyed, it is usually surveyed annually without
interruption. Control areas are not resurveyed if sea cucumber density is extremely low. An example of
this is Subdistrict 112-22 where relatively few cucumbers were found during the initial 2000 survey. It
was subsequently decided that this area would probably not be suitable as a control area and was therefore
not resurveyed in 2001; there are currently no plans to survey this Subdistrict as a control area in the
future. Through 2001, five control areas have been established in Southeast within the following fishery
management units (Figure 1):

1. Subdistrict 101-27 — Nichols Passage, Blank Inlet, Bostwick Inlet, Seal Cove, Dall Bay,
and contiguous waters,

Subdistrict 103-40 — Portions of northeast Tlevak Strait including South Passage,

3. Subdistrict 103-60 — Southern portion of San Alberto Bay including the eastern ‘half” of
San Juan Bautista and Port Caldera,

Subdistrict 106-30 — those waters of Kashevarof Passage, and
5. Subdistrict 113-41-002 — northeastern portions of Sitka Sound.

Subdistrict 101-27 Control

The Subdistrict 101-27 sea cucumber control area consists of those waters of Nichols Passage north of a
line from the southernmost tip of Dall Head located on the southernmost tip of Gravina Island to the
easternmost tip of Cedar Point located on eastern shore of Annette Island, and south of a line from the
southernmost tip of Gravina Point located on the southeast shore of Gravina Island to the northernmost tip
of Walden Point located on the northeast tip Annette Island, excluding all waters within 3,000 feet of
Annette Island (Figure 1).

Sea cucumber density has been continuously estimated in this area beginning in 1993 and biomass has
been estimated beginning in 1998 (Table 1). The number of transects completed has ranged from 13 to 24
and the density precision has ranged from 60.7% to 76.6%. The average density for all years of
17.0cucumbers per meter ranged from a low of 12.5 (1995) to a high of 23.4 (1994).

A total of 797 sea cucumbers have been weighed from 1998 through 2001 in this area. The average
weight (all seasons combined) was 240 g. Seasonal weight ranged from a minimum of 228 g (1999) to a
maximum 259 g (1998) (Tables 1 and 2, Figure 3).
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Subdistrict 103-40 Control

Subdistrict 103-40 sea cucumber control area consists of those waters east of line extending from Halibut
Nose to a point on Sukkwan Island at 55°09”16” N latitude 132°53°46” W. longitude, south and west of
Panhandle Island (located in South Pass), and west of North Pass (located north side of Goat Island),
Figure 1.

Sea cucumber density and biomass was first estimated in this area in 2000 and again in 2001 (Table 1). A
total of 24 and 23 transects were competed each season, (2000 and 2001, respectively) with density
precision estimate of 80.8% and 82.3% for those same years.
A total of 316 sea cucumbers have been weighed during both surveys of this area. The average weight for
the combined seasons is 286 g (Tables 1 and 2 and Figure 3).

Subdistrict 103-60 Control

Subdistrict 103-60 sea cucumber control area consists of those waters near San Juan Bautista east of Point
Eugenia (located on the north side of San Juan Bautista) and east of Point Miliflores (located on the south
side of San Juan Bautista), and east of Tranquil Point and west of a point on Prince of Wales Island at
55°22°48” N. latitude, 133°07°43” W. longitude (located approximately 0.75 nmi east of Point Iphigenia),
Figure 1.

Sea cucumber biomass has been estimated in this area from 1998 through 2001 (Table 1). A total of 20
transects have been completed each of the four years surveyed with density precision estimates ranging
from a low of 74.3% (1998) to a high of 87.9% (1999). The average density for all four years was 19.1
cucumbers per meter and ranged from a low of 13.3 (1999) to a high of 34.7 (2000).

A total of 715 sea cucumbers were weighed from 1998 through 2001 during surveys in this area. The
average weight (all seasons combined) was 226 g. Seasonal weight ranged from a minimum of 209 g
(2000) to a maximum of 254 g (2001) (Tables 1 and 2, and Figure 3).

Subdistrict 106-30 Control

Subdistrict 106-30 sea cucumber control area consists of those waters along the eastern shore of Prince of
Wales Island beginning at the northern entrance to Kashevarof Passage (north of Thorne Island) and
extending south to Luck Point (Figure 1).

Sea cucumber biomass has been estimated in this area from 1998 through 2001 (Table 1). A total of 20
transects have been completed each of the four years with density precision estimates ranging from a low
of 73.1% (1999) to a high of 80.9% (2001). The average density for all four years was 26.6 cucumbers
per meter with a seasonal range from a low of 21.9 (2001) to a high of 31.7 (1999).

A total of 730 sea cucumbers were weighed from 1998 through 2001 during surveys in this area. The
average weight (all seasons combined) was 267 g. Seasonal weight ranged from a minimum of 253 g
(1999) to a maximum of 292 g (2001) (Tables 1 and 2 and Figure 3).
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Subdistrict 113-41 Control

Subdistrict 113-41 sea cucumber control area consists of those waters south and east of a line from Dog
Point to Bieli Rocks, north of the latitude of the channel marker just north of Kasiana Island, and west of
a line from Lisianski Point to the ferry dock located in Starrigavan Bay.

Sea cucumber biomass was estimated for this area in 2000 and 2001 (Table 1). A total of 20 transects
were completed each survey with density precision estimates of 79.8% and 77.4%, respectively. The
average density for both surveys combined was 6.7 cucumbers per meter.

A total of 277 sea cucumbers were weighted for 2000 and 2001 surveys in this area. The average weight
(both seasons combined) was 228 g (Tables 1 and 2 and Figure 3).

Control Areas Combined

The data time-series for sea cucumber control areas is relatively short. Only one area has been surveyed
since inception of the current management plan while additional areas have been included as resources
became available. Subdistrict 101-27 has been surveyed for the longest period, nine years, with periods of
only two to four years for other areas.

Average weight within each control area has remained relatively constant for the survey periods (Figure
3). Changes in biomass within each control area per meter of shoreline (Figure 4) and within each survey
area (Figure 5) largely reflect changes in cucumber density as noted above. Generally, cucumber
populations within control areas appear relatively stable; particularly in regard to individual cucumber
weight, and density to a lesser degree. The department plans to continue annual surveys to monitor these
control areas.
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Table 1.  Sea cucumber control assessment survey summary, 1993 to 2001.

101-27

Density 1993 1994 1995 1996 1997 1998 1999 2000 2001
Transects 13 13 13 13 13 17 24 24 17
Average density (cucs/m) 18.52 23.37 12.54 14.5 16 20.01 15.21 16.78 16.31
Variance of Counts 206.19 596.75 61.02 99.01 118.81 328.59 282.36 304.78 257.87
Variance of Mean Transect Count 15.86 459 4.69 7.62 9.14 19.33 11.77 12.70 15.17
Std. Error Mean 3.98 6.78 2.17 2.76 3.02 4.4 343 3.56 3.89
Percent precision of Density 70.80% 60.70% 76.60% 74.20% 74.40% 70.60% 70.20% 71.98%  68.08%
Shoreline length (m) 54,084 54,084 54,084 54,084 54,084 54,084 54,084 54,090 54,091
Population size (No. of Cucs) 1,001,594 1,263,693 678,130 784,218 865,344 1,082,475 822,528 907,698 882,161
Weight

Cuc Average Transect Weight (g) 256.76 228.21 238.6 232.37
Transects Sampled for Weights 0 0 11 0 0 5 5 5 5
Variance of Weight Averages 1,376.57 2,264.55 1,067.33 2,107.06
Std. Error Mean Weight 16.59 21.28 14.61 20.53
Percent precision of Weights 90.10% 85.70% 90.60%  86.45%
Average mass (1b.) 0.566 0.503 0.526 0.512
'Variance of Average mass in Ib 0.00134 0.0022  0.00104  0.00204
Biomass Calculation

Total Area Biomass (Ib.) 612,202 413,454 477,039 451,507
Total Area Biomass (kg) 277,014 187,083 215,855 204,302
Biomass (1b.) per Meter 11.32 7.64 8.82 8.35
Biomass (kg) per Meter 5.122 3.457 3.991 3.777
Total Variance on Ib/m 6.692 3.455 3.786 4.486
Total Pct. Precision 69.50% 67.90% 70.89% 66.08%
Target 3 year Harvest Rate 19.20% 19.20% 19.20% 19.20%
Quotas Weighted (Ibs.) 81,635 53,915 64,928 57,284

-continued-
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Table 1. (page 2 of 3)

103-40 103-60

Density 2000 2001 1998 1999 2000 2001
Transects 24 23 20 20 20 20
Average density (cucs/m) 10.08333333 11.89 14.36 133 34.68 14.08
Variance of Counts 51.75362319 58.23| 154.65 29.16  471.98 52.04
Variance of Mean Transect Count 2.156400966 2.53 7.73 1.46 23.6 2.60
Std. Error Mean 1.468468919 1.59 2.78 1.21 4.86 1.61
Percent precision of Density 80.78% 82.32%| 74.30% 87.90% 81.40% 84.78%
Shoreline length (m) 19,150 19,150 19,149 19,149 19,149 19,149
Population size (No. of Cucs) 193,096 227,718] 275,028 254,682 663,992 269,522
Weight

Cuc Average Transect Weight (g) 273.78 327.11 22296 21956  208.71 253.67
Transects Sampled for Weights 5 5 4 4 4 6
Variance of Weight Averages 8911.62 27,018.85| 337.88 243.15 530.72 1,122.04
Std. Error Mean Weight 42.22 73.51 9.19 7.8 11.52 13.68
Percent precision of Weights 76.40% 65.54%| 93.20% 94.20% 91.00% 92.04%
Average mass (Ib.) 0.603 0.721 0.491 0.484 0.46 0.56
Variance of Average mass in Ib 0.00865 0.02622| 0.00041 0.00029 0.00064  0.00091
Biomass Calculation

Total Area Biomass (Ib.) 116,442 164,073| 135,068 123,168 305,244 150,591
Total Area Biomass (kg) 52,689 74,241 61,117 55,732 138,119 68,141
Biomass (1b.) per Meter 6.08 8.57 7.05 6.43 15.94 7.86
Biomass (kg) per Meter 2.751 3.877 3.190 2.910 7.213 3.558
Total Variance on Ib/m 1.645 4.955 1.946 0.393 5.746 0.990
Total Pct. Precision 72.17% 65.67%| 73.70% 87.10% 80.00% 83.20%
Target 3 year Harvest Rate 19.20% 19.20%| 19.20% 19.20% 19.20% 19.20%
Quotas Weighted (Ibs.) 16,135 20,688 19,123 20,589 46,905 24,057

-continued-
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Table 1. (page 3 of 3)

106-30 112-22 113-41-002

Density 1998 1999 2000 2001 2000 2000 2001
Transects 20 20 20 20 20 20 20
Average density (cucs/m) 29.26 31.65 23.46 21.88 4.78 7.8 5.61
Variance of Counts 370.81 820.75 440.19 198.81 14.64 28.17 18.19
Variance of Mean Transect Count 18.54 41.04 22.01 9.94 0.73 1.41 0.91
Std. Error Mean 431 6.41 4.69 3.15 0.86 1.19 0.95
Percent precision of Density 80.50%  73.10% 73.50% 80.86%|  76.20%| 79.80% 77.44%
Shoreline length (m) 31,520 31,520 31,520 31,520 14,114 23,180 23,180
Population size (No. of Cucs) 922,354 997,608 739,538 689,500 67,394| 180,804 130,098
Weight

Cuc Average Transect Weight (g) 260.88 258.65 261.51 292.48 212.14]  227.99 228.88
Transects Sampled for Weights 5 6 5 6 4 4 4
Variance of Weight Averages 2932.02  5056.17 5768.99 4,242.76| 1227.63 13523  1,018.27
Std. Error Mean Weight 24.22 29.03 33.97 26.59 17.52 5.81 15.96
Percent precision of Weights 85.80%  83.40% 80.10% 86.58%|  86.50%| 95.80% 88.58%
Average mass (1b.) 0.575 0.57 0.576 0.644 0.467 0.502 0.50
Variance of Average mass in lb 0.00285  0.00409  0.00560 0.00343|]  0.00149| 0.00016 0.00124
Biomass Calculation

Total Area Biomass (Ib.) 530,015 568,353 425,977 444,202 31,491 90,798 65,589
Total Area Biomass (kg) 239,826 257,173 192,750 200,997 14,249 41,085 29,678
Biomass (1b.) per Meter 16.82 18.03 13.51 14.09 2.23 3.92 2.83
Biomass (kg) per Meter 7.611 8.158 6.113 6.377 1.009 1.774 1.280
Total Variance on Ib/m 8.506 17.247 10.261 5.733 0.193 0.365 0.269
Total Pct. Precision 77.00%  69.40% 68.50% 77.44%|  73.90%| 79.50% 75.66%
Target 3 year Harvest Rate 19.20%  19.20% 19.20% 19.20% 19.20%| 19.20% 19.20%
Quotas Weighted (Ibs.) 78,329 75,754 56,049 66,047 4,467 13,864 9,528




Table 2.

Sea cucumber control surveys average weights, 1998, 1999, 2000, and 2001 seasons.

1998 1999 2000 2001

Subdistricts N Avg(g) Stddev [N Avg(g) Stddev [N Avg(g) Stddev [N  Avg(g) Stddev
101-27 244 259 69 193 228 71 170 238 53 190 232 46
103-40 con n/s n/s n/s n/s n/s n/s 171 245 72 145 327 164
103-60 con 192 224 43 148 219 56 145 209 46 230 254 33
106-30 con 171 263 93 197 253 81 168 260 95 194 292 65
112-22 con n/s n/s n/s n/s n/s n/s 165 212 57 n/s n/s n/s
113-41 con n/s n/s n/s n/s n/s n/s 147 228 44 130 229 32
Areas Combined Within Season |607 250 51 538 238 53 966 239 57 889 269 85
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Figure 1.  Sea cucumber control survey areas, 1993 to 2001.
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Figure 2.

Sea cucumber control survey estimated number (density) per linear meter of shoreline, 1993-2001 survey season.
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Figure 3.  Sea cucumber control survey average weights (g) for the 1998, 1999, 2000, and 2001 survey seasons.
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Southeast Alaska sea cucumber weight frequency by area from control assessment surveys,
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Subdistrict 101-27 sea cucumber control survey area transects and sample sites surveyed in
1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, and 2001.
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Figure 8.  Subdistrict 103-40-003 sea cucumber control survey area transects and sample sites surveyed
in 2000 and 2001.
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Figure 9.  Subdistrict 103-60 sea cucumber control survey area transects and sample sites surveyed in
1998, 1999, 2000, and 2001.
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Figure 10. Subdistrict 106-30 sea cucumber control survey area transects and sample sites surveyed in
1998, 1999, 2000, and 2001.

29



Hidden Falls

13

Figure 11. Subdistrict 112-22 sea cucumber control survey area transects and sample sites surveyed in
2000.
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Figure 12. Subdistrict 113-41-002 sea cucumber control survey area transects and sample sites surveyed
in 2000 and 2001.
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Figure 13. Mean sea cucumber density by depth and habitat type. The numbers above each point
indicate number of observations for that point. Data from 1993 and 2000.
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Appendix 1.  Key to vegetative substrate types used for sea cucumber assessment surveys.

Code Expanded code Species included Latin names

AGM Agarum Sieve kelp Agarum clathratum

ALA Alaria Ribbon kelps Alaria marginata, A. nana, A.
fistulosa

ELG Eel grass Eel grass, surfgrasses Zostera marina, Phyllospadix
serrulatus, P. scouleri

FIL Filamentous red algae Sea brush, poly, black tassel Polysiphonia pacifica, P.

FIR

FUC

HIR

LAM

LBK

MAC

NER

RED

ULV

COR

Fir kelp

Fucus

Hair kelp

Laminaria

Large Brown Kelps

Macrocystis
Nereocystis

Red algae

Ulva

Coralline algae

Black pine, Oregon pine (red algae)

Rockweed or popweed

Witch’s hair, stringy acid kelp

split kelp, sugar kelp, suction-cup

kelp

Five-ribbed kelp, three-ribbed kelp,
split kelp, sugar kelp, sea spatula,

sieve kelp, ribbon kelp

macrocystis

Bull kelp

All red leafy algae (red ribbons, red
blades, red sea cabbage, Turkish

washcloth)

Sea lettuce

Coral seaweeds (red algae)

hendryi, Pterosiphonia
bipinnata

Neorhodomela larix,
N.oregona

Fucus gardneri

Desmarestia aculeata, D.
viridis

Laminaria bongardiana, L.
saccharina, L. yezoensis
(when isolated and
identifiable)

Costaria costata, Cymathere
triplicata, Laminaria spp.,
Pleurophycus gardneri,
Agarum, Alaria spp.

Macrocystis integrifolia
Nereocystis leutkeana

Palmaria mollis, P.
hecatensis, P.
callophylloides, Dilsea
californica, Neodilsea
borealis, Mastocarpus
papillatus, Turnerella
mertensiana

Ulva fenestrata, Ulvaria
obscura

Bossiella, Corallina,
Serraticardia
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Appendix 2.  Key to bottom types used for sea cucumber assessment surveys.

Code Expanded code Definition

RCK Bedrock Various rocky substrates > 1 meter in diameter
BLD Boulder Substrate between 25 cm and 1 meter

CBL Cobble Substrate between 6 cm and 25 cm

GVL Gravel Substrate between 0.4 cm and 6 cm

SND Sand Clearly separate grains of < 0.4 cm

MUD Mud Soft, paste-like material

SIL Silt Fine organic dusting (very rarely used)

BAR Barnacle Area primarily covered with barnacles

SHL Shell Area primarily covered with whole or crushed shells
MUS Mussels Area primarily covered with mussels

WDY Woody debris Any submerged bark, logs, branches or root systems
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Appendix 3.  Sea cucumber control survey transect latitudes and longitudes, 1993 to 2001.

Subdistrict Tran. No. Latitude Longitude Subdistrict Tran. No. Latitude Longitude
101-27 1 55.27000 -131.64500 103-60 con 1 55.37953 -133.12760
101-27 2 55.28317 -131.64497 103-60 con 2 55.37953 -133.14410
101-27 3 55.30387 -131.68602 103-60 con 3 55.38002 -133.15162
101-27 4 55.27772 -131.68422 103-60 con 4 55.37002 -133.15825
101-27 5 55.25560 -131.67105 103-60 con 5 55.36488 -133.16332
101-27 6 55.23448 -131.68398 103-60 con 6 55.37148 -133.17035
101-27 7 55.22947 -131.72487 103-60 con 7 55.37750 -133.17752
101-27 8 55.23045 -131.74235 103-60 con 8 55.38178 -133.18682
101-27 9 55.18972 -131.71295 103-60 con 9 55.38253 -133.20607
101-27 10 55.17503 -131.72107 103-60 con 10 55.38292 -133.22202
101-27 11 55.15795 -131.74608 103-60 con 11 55.41263 -133.24905
101-27 12 55.14722 -131.73183 103-60 con 12 55.42020 -133.24297
101-27 13 55.13593 -131.74337 103-60 con 13 55.42595 -133.23597
101-27 14 55.13950 -131.73363 103-60 con 14 55.43490 -133.23148
101-27 15 55.15683 -131.74073 103-60 con 15 55.44225 -133.23158
101-27 17 55.20182 -131.71787 103-60 con 16 55.44682 -133.23822
101-27 18 55.22423 -131.68878 103-60 con 17 55.44948 -133.24640
101-27 16 55.16460 -131.72812 103-60 con 18 55.44930 -133.26025
101-27 19 55.24687 -131.68550 103-60 con 19 55.44595 -133.27758
101-27 20 55.28488 -131.62543 103-60 con 20 55.44598 -133.29040
101-27 21 55.27383 -131.63663 103-60 con S1 55.37080 -133.15808
101-27 22 55.26727 -131.67708 103-60 con S2 55.38077 -133.18405
101-27 23 55.24790 -131.66655 103-60 con S3 55.43490 -133.23148
101-27 24 55.14572 -131.72070 103-60 con S4 55.44930 -133.26025
101-27 S1 55.30153 -131.67160 103-60 con S5 55.43012 -133.23238
101-27 S2 55.25210 -131.67698 103-60 con S6 55.37452 -133.15663
101-27 S3 55.22422 -131.70098 106-30 con 1 55.98886 -132.74566
101-27 S4 55.13605 -131.74080 106-30 con 2 55.99187 -132.76668
101-27 S5 55.17073 -131.72092 106-30 con 3 56.00316 -132.78803
103-40-003 1 55.20331 -133.01686 106-30 con 4 56.01513 -132.80328
103-40-003 2 55.21199 -132.99060 106-30 con 5 56.02212 -132.82637
103-40-003 3 55.22140 -132.97000 106-30 con 6 56.03432 -132.84107
103-40-003 4 55.20985 -132.96700 106-30 con 7 56.03222 -132.88899
103-40-003 5 55.20980 -132.96948 106-30 con 8 56.04500 -132.92292
103-40-003 6 55.19841 -132.94376 106-30 con 9 56.06107 -132.93175
103-40-003 7 55.18716 -132.95083 106-30 con 10 56.06075 -132.95591
103-40-003 8 55.18244 -132.94530 106-30 con 11 56.08195 -132.98005
103-40-003 9 55.16983 -132.91975 106-30 con 12 56.09031 -132.98960
103-40-003 10 55.18033 -132.89965 106-30 con 13 56.10341 -132.99572
103-40-003 11 55.17008 -132.88157 106-30 con 14 56.11603 -133.00182
103-40-003 12 55.18812 -132.87670 106-30 con 15 56.11846 -133.02044
103-40-003 13 55.17741 -132.91171 106-30 con 16 56.12328 -133.04003
103-40-003 14 55.16403 -132.88454 106-30 con 17 56.13131 -133.05470
103-40-003 15 55.19108 -132.94325 106-30 con 18 56.14250 -133.05790
103-40-003 16 55.21072 -132.97994 106-30 con 19 56.15145 -133.04620
103-40-003 17 55.21040 -132.96554 106-30 con 20 56.16308 -133.04466
103-40-003 18 55.18365 -132.85453 106-30 con S1 56.14686 -133.05411
103-40-003 19 55.16857 -132.86954 106-30 con S2 56.10867 -132.98901
103-40-003 20 55.15681 -132.89666 106-30 con S3 56.03822 -132.92238
103-40-003 21 55.17674 -132.94843 106-30 con S4 56.00719 -132.79365
103-40-003 22 55.16256 -132.89330 106-30 con S5 56.14885 -133.04850
103-40-003 23 55.17450 -132.89988 106-30 con S6 56.06143 -132.94854
103-40-003 S1 55.20587 -133.00591
103-40-003 S2 55.21002 -132.95958
103-40-003 S3 55.18230 -132.95061
103-40-003 S4 55.17230 -132.91833
103-40-003 S5 55.17620 -132.90000

-continued-
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Appendix 3. (page 2 of 2)

Subdistrict ~ Tran. No. Latitude Longitude
112-22 con 1 57.14178 -134.80432
112-22 con 2 57.13338 -134.81853
112-22 con 3 57.13901 -134.83002
112-22 con 4 57.14205 -134.82201
112-22 con 5 57.14456 -134.81367
112-22 con 6 57.15204 -134.80832
112-22 con 7 57.15046 -134.82525
112-22 con 8 57.14201 -134.83410
112-22 con 9 57.13835 -134.83966
112-22 con 10 57.14011 -134.80808
112-22 con 11 57.13853 -134.84825
112-22 con 12 57.14359 -134.84573
112-22 con 13 57.14816 -134.83647
112-22 con 14 57.15240 -134.83602
112-22 con 15 57.15570 -134.82873
112-22 con 16 57.15816 -134.82071
112-22 con 17 57.24233 -134.85313
112-22 con 18 57.24602 -134.86066
112-22 con 19 57.24652 -134.85279
112-22 con 20 57.24575 -134.84186
112-22 con S2 57.14637 -134.81573
112-22 con S3 57.14166 -134.80466
113-41 con 1 57.09262 -135.48817
113-41 con 2 57.10166 -135.43590
113-41 con 3 57.10974 -135.44504
113-41 con 4 57.11568 -135.45825
113-41 con 5 57.11121 -135.46658
113-41 con 6 57.11436 -135.47317
113-41 con 7 57.12270 -135.43178
113-41 con 8 57.12815 -135.43787
113-41 con 9 57.13511 -135.43527
113-41 con 10 57.14111 -135.42107
113-41 con 11 57.13390 -135.42322
113-41 con 12 57.16468 -135.41966
113-41 con 13 57.15713 -135.41600
113-41 con 14 57.14848 -135.40686
113-41 con 15 57.12582 -135.39139
113-41 con 16 57.11368 -135.40389
113-41 con 17 57.10700 -135.40163
113-41 con 18 57.09803 -135.40194
113-41 con 19 57.09081 -135.39259
113-41 con 20 57.11087 -135.40606
113-41 con S1 57.09262 -135.48817
113-41 con S2 57.13762 -135.41856
113-41 con S3 57.11477 -135.47266
113-41 con S4 57.10977 -135.40143

36



Appendix 4.  Sea cucumber 101-27 control survey transect details, 1993 to 2001.
Subdistrict Date Tran Tran Sum Of Avg Cucs Subdistrict Date Tran Tran Sum Of Avg Cucs
No. side  No cucs per m No. side No cucs per m
101-27 4/26/1993 1 a 13 6.5 101-27 4/21/1994 1 a 33 16.5
101-27 4/27/1993 2 a 24 12 101-27 4/21/1994 1 b 19 9.5
101-27 4/27/1993 2 b 12 6 101-27 4/21/1994 2 a 44 22
101-27 4/27/1993 3 a 39 19.5 101-27 4/21/1994 2 b 39 19.5
101-27 4/27/1993 3 b 38 19 101-27 4/21/1994 3 a 40 20
101-27 4/28/1993 4 a 51 25.5 101-27 4/21/1994 3 b 18 9
101-27 4/27/1993 5 a 27 13.5 101-27 4/21/1994 4 a 48 24
101-27 4/27/1993 5 b 15 7.5 101-27 4/21/1994 4 b 44 22
101-27 4/27/1993 6 a 25 12.5 101-27 4/21/1994 5 a 12 6
101-27 4/27/1993 6 b 26 13 101-27 4/21/1994 5 b 13 6.5
101-27 4/27/1993 7 a 1 0.5 101-27 4/21/1994 6 a 13 6.5
101-27 4/27/1993 7 b 6 3 101-27 4/21/1994 6 b 29 14.5
101-27 4/28/1993 8 a 18 9 101-27 4/20/1994 7 a 9 4.5
101-27 4/28/1993 8 b 0 0 101-27 4/20/1994 7 b 7 35
101-27 4/28/1993 9 a 28 14 101-27 4/20/1994 8 a 9 4.5
101-27 4/28/1993 9 b 21 10.5 101-27 4/20/1994 8 b 8 4
101-27 4/28/1993 10 a 102 51 101-27 4/20/1994 9 a 27 13.5
101-27 4/28/1993 10 b 89 445 101-27 4/20/1994 9 b 30 15
101-27 4/28/1993 11 a 32 16 101-27 4/20/1994 10 a 162 81
101-27 4/28/1993 11 b 34 17 101-27 4/20/1994 10 b 193 96.5
101-27 4/28/1993 12 a 84 42 101-27 4/20/1994 11 a 42 21
101-27 4/28/1993 12 b 76 38 101-27 4/20/1994 11 b 31 15.5
101-27 4/28/1993 13 a 70 35 101-27 4/20/1994 12 a 122 61
101-27 4/28/1993 13 b 68 34 101-27 4/20/1994 12 b 120 60
101-27 4/20/1994 13 a 63 315
101-27 4/20/1994 13 b 40 20
-continued-
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Appendix 4. (page 2 of 5)

Subdistrict Date Tran Tran Sum Of Avg Cucs Subdistrict Date Tran  Tran Sum Of Avg Cucs
No. side  No cucs per m No. side No cucs per m

101-27 8/18/1995 1 a 10 5 101-27 10/1/1996 1 a 32 16
101-27 8/18/1995 1 b 9 4.5 101-27 10/1/1996 1 b 35 17.5
101-27 8/18/1995 2 a 23 11.5 101-27 10/1/1996 2 a 51 25.5
101-27 8/18/1995 2 b 20 10 101-27 10/1/1996 2 b 22 11
101-27 8/18/1995 3 a 42 21 101-27 10/1/1996 3 a 65 325
101-27 8/18/1995 3 b 33 16.5 101-27 10/1/1996 3 b 17 8.5
101-27 8/18/1995 4 a 50 25 101-27 10/1/1996 4 a 26 13
101-27 8/18/1995 4 b 47 23.5 101-27 10/1/1996 4 b 18 9
101-27 8/18/1995 5 a 10 5 101-27 9/30/1996 5 a 8

101-27 8/18/1995 5 b 8 4 101-27 9/30/1996 5 b 24 12
101-27 8/18/1995 6 a 45 22.5 101-27 9/30/1996 6 a 11 5.5
101-27 8/18/1995 6 b 30 15 101-27 9/30/1996 6 b 37 18.5
101-27 8/18/1995 7 a 5 2.5 101-27 9/30/1996 7 a 0 0
101-27 8/18/1995 7 b 6 3 101-27 9/30/1996 7 b 0 0
101-27 8/18/1995 8 a 0 0 101-27 9/30/1996 8 a 0 0
101-27 8/18/1995 8 b 0 0 101-27 9/30/1996 8 b 6 3
101-27 8/18/1995 9 a 27 13.5 101-27 9/30/1996 9 a 31 15.5
101-27 8/18/1995 9 b 21 10.5 101-27 9/30/1996 9 b 46 23
101-27 8/18/1995 10 a 41 20.5 101-27 9/24/1996 10 a 29 14.5
101-27 8/18/1995 10 b 31 15.5 101-27 9/24/1996 10 b 99 49.5
101-27 8/18/1995 11 a 24 12 101-27 9/24/1996 11 a 8 4
101-27 8/18/1995 11 b 19 9.5 101-27 9/24/1996 11 b 25 12.5
101-27 8/18/1995 12 a 45 22.5 101-27 9/24/1996 12 a 77 385
101-27 8/18/1995 12 b 44 22 101-27 9/24/1996 12 b 50 25
101-27 8/18/1995 13 a 15 7.5 101-27 9/24/1996 13 a 20 10
101-27 8/18/1995 13 b 47 23.5 101-27 9/24/1996 13 b 17 8.5
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Appendix 4. (page 3 of 5)

Subdistrict Date Tran Tran Sum Of Avg Cucs Subdistrict Date Tran  Tran Sum Of Avg Cucs
No. side  No cucs per m No. side No cucs per m
101-27 6/12/1997 1 a 7 3.5 101-27 8/13/1998 1 a 16 8
101-27 6/12/1997 1 b 19 9.5 101-27 8/13/1998 1 b 22 11
101-27 6/12/1997 2 a 49 24.5 101-27 8/13/1998 2 a 11 5.5
101-27 6/12/1997 2 b 24 12 101-27 8/13/1998 2 b 21 10.5
101-27 6/12/1997 3 a 22 11 101-27 8/13/1998 3 a 42 21
101-27 6/12/1997 3 b 31 15.5 101-27 8/13/1998 3 b 31 15.5
101-27 6/12/1997 4 a 47 23.5 101-27 8/13/1998 4 a 28 14
101-27 6/12/1997 4 b 39 19.5 101-27 8/13/1998 4 b 31 15.5
101-27 6/12/1997 5 a 10 5 101-27 8/13/1998 5 a 20 10
101-27 6/12/1997 5 b 16 8 101-27 8/13/1998 5 b 12 6
101-27 6/12/1997 6 a 43 21.5 101-27 8/13/1998 6 a 50 25
101-27 6/12/1997 6 b 42 21 101-27 8/13/1998 6 b 31 15.5
101-27 6/12/1997 7 a 0 0 101-27 8/17/1998 7 a 0 0
101-27 6/12/1997 7 b 1 0.5 101-27 8/17/1998 7 b 8 4
101-27 6/12/1997 8 a 0 0 101-27 8/17/1998 8 a 1 0.5
101-27 6/12/1997 8 b 6 3 101-27 8/17/1998 8 b 2 1
101-27 6/12/1997 9 a 46 23 101-27 8/17/1998 9 a 58 29
101-27 6/12/1997 9 b 31 15.5 101-27 8/17/1998 9 b 61 30.5
101-27 6/12/1997 10 a 69 345 101-27 8/17/1998 10 a 131 65.5
101-27 6/12/1997 10 b 69 345 101-27 8/17/1998 10 b 124 62
101-27 6/12/1997 11 a 17 8.5 101-27 8/17/1998 11 a 28 14
101-27 6/12/1997 11 b 24 12 101-27 8/17/1998 11 b 22 11
101-27 6/12/1997 12 a 45 22.5 101-27 8/17/1998 12 a 78 39
101-27 6/12/1997 12 b 88 44 101-27 8/17/1998 12 b 83 41.5
101-27 6/12/1997 13 a 35 17.5 101-27 8/17/1998 13 a 19 9.5
101-27 6/12/1997 13 b 52 26 101-27 8/17/1998 13 b 14 7
101-27 8/17/1998 15 a 18 9
101-27 8/17/1998 15 b 12 6
101-27 8/17/1998 17 a 99 49.5
101-27 8/17/1998 17 b 98 49
101-27 8/17/1998 18 a 14 7
101-27 8/17/1998 18 b 19 9.5
101-27 8/17/1998 24 a 71 355
101-27 8/17/1998 24 b 86 43
-continued-
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Appendix 4. (page 4 of 5)

Subdistrict Date Tran Tran Sum Of Avg Cucs Subdistrict Date Tran  Tran Sum Of  Avg Cucs
No. side  No cucs per m No. side No cucs per m

101-27 7/26/1999 1 a 19 9.5 101-27 6/26/2000 1 a 35 17.5
101-27 7/26/1999 1 b 28 14 101-27 6/26/2000 1 b 42 21
101-27 7/26/1999 2 a 20 10 101-27 6/26/2000 2 a 12 6
101-27 7/26/1999 2 b 8 4 101-27 6/26/2000 2 b 12 6
101-27 7/26/1999 3 a 21 10.5 101-27 6/26/2000 3 a 34 17
101-27 7/26/1999 3 b 21 10.5 101-27 6/26/2000 3 b 28 14
101-27 7/26/1999 4 a 21 10.5 101-27 6/26/2000 4 a 28 14
101-27 7/26/1999 4 b 26 13 101-27 6/26/2000 4 b 22 11
101-27 7/26/1999 5 a 10 5 101-27 6/26/2000 5 a 19 9.5
101-27 7/26/1999 5 b 4.5 101-27 6/26/2000 5 b 12 6
101-27 7/26/1999 6 a 4.5 101-27 6/27/2000 6 a 30 15
101-27 7/26/1999 6 b 23 11.5 101-27 6/27/2000 6 b 29 14.5
101-27 7/25/1999 7 a 9 4.5 101-27 6/27/2000 7 a 11 5.5
101-27 7/25/1999 7 b 4 2 101-27 6/27/2000 7 b 12 6
101-27 7/25/1999 8 a 5 2.5 101-27 6/27/2000 8 a 0 0
101-27 7/25/1999 8 b 8 4 101-27 6/27/2000 8 b 3 1.5
101-27 7/25/1999 9 a 37 18.5 101-27 6/27/2000 9 a 20 10
101-27 7/25/1999 9 b 26 13 101-27 6/27/2000 9 b 36 18
101-27 7/25/1999 10 a 175 87.5 101-27 6/27/2000 10 a 126 63
101-27 7/25/1999 10 b 109 54.5 101-27 6/27/2000 10 b 113 56.5
101-27 7/25/1999 11 a 19 9.5 101-27 6/27/2000 11 a 27 13.5
101-27 7/25/1999 11 b 19 9.5 101-27 6/27/2000 11 b 25 12.5
101-27 7/25/1999 12 a 29 14.5 101-27 6/27/2000 12 a 129 64.5
101-27 7/25/1999 12 b 43 21.5 101-27 6/27/2000 12 b 94 47
101-27 7/25/1999 13 a 36 18 101-27 6/27/2000 13 a 62 31
101-27 7/25/1999 13 b 35 17.5 101-27 6/27/2000 13 b 60 30
101-27 7/25/1999 14 a 28 14 101-27 8/29/2000 14 a 16

101-27 7/25/1999 14 b 56 28 101-27 8/29/2000 14 b 16

101-27 7/25/1999 15 a 12 6 101-27 6/27/2000 15 a 18

101-27 7/25/1999 15 b 15 7.5 101-27 6/27/2000 15 b 13 6.5
101-27 7/25/1999 16 a 6 3 101-27 8/29/2000 16 a 18 9
101-27 7/25/1999 16 b 14 7 101-27 8/29/2000 16 b 22 11
101-27 7/25/1999 17 a 150 75 101-27 6/27/2000 17 a 112 56
101-27 7/25/1999 17 b 100 50 101-27 6/27/2000 17 b 106 53
101-27 7/26/1999 18 a 8 4 101-27 6/27/2000 18 a 4 2
101-27 7/26/1999 18 b 13 6.5 101-27 6/27/2000 18 b 0 0
101-27 7/26/1999 19 a 11 5.5 101-27 8/30/2000 19 a 4 2
101-27 7/26/1999 19 b 9 4.5 101-27 8/30/2000 19 b 16 8
101-27 7/26/1999 20 a 32 16 101-27 6/26/2000 20 a 21 10.5
101-27 7/26/1999 20 b 20 10 101-27 6/26/2000 20 b 24 12
101-27 7/26/1999 21 a 16 8 101-27 8/30/2000 21 a 18 9
101-27 7/26/1999 21 b 37 18.5 101-27 8/30/2000 21 b 21 10.5
101-27 7/26/1999 22 a 22 11 101-27 6/26/2000 22 a 4 2
101-27 7/26/1999 22 b 10 5 101-27 6/26/2000 22 b 5 2.5
101-27 7/26/1999 23 a 39 19.5 101-27 8/30/2000 23 a 10 5
101-27 7/26/1999 23 b 5 2.5 101-27 8/30/2000 23 b 2 1
101-27 7/25/1999 24 a 51 25.5 101-27 6/27/2000 24 a 73 36.5
101-27 7/25/1999 24 b 37 18.5 101-27 6/27/2000 24 b 67 335
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Appendix 4. (page 5 of 5)

Subdistrict Date Tran Tran Sum Of Avg Cucs
No. side  Nocucs perm

101-27 6/27/2001 la 16 8
101-27 6/27/2001 1b 22 11
101-27 6/27/2001 2a 16 8
101-27 6/27/2001 2b 15 7.5
101-27 6/27/2001 3a 6 3
101-27 6/27/2001 3b 7 35
101-27 6/27/2001 4a 67 335
101-27 6/27/2001 40 64 32
101-27 6/27/2001 5a 18 9
101-27 6/27/2001 5b 19 9.5
101-27 6/27/2001 6a 21 10.5
101-27 6/27/2001 6b 29 14.5
101-27 6/27/2001 7a 2 1
101-27 6/27/2001 7b 7 3.5
101-27 6/27/2001 8a 3 1.5
101-27 6/27/2001 8b 1 0.5
101-27 6/27/2001 9a 37 18.5
101-27 6/27/2001 9b 30 15
101-27 6/27/2001 10 a 151 75.5
101-27 6/27/2001 10b 114 57
101-27 6/27/2001 11 a 19 9.5
101-27 6/27/2001 I1b 17 8.5
101-27 6/27/2001 12 a 51 25.5
101-27 6/27/2001 12b 50 25
101-27 6/27/2001 13 a 31 15.5
101-27 6/27/2001 13b 35 17.5
101-27 6/27/2001 15 a 12 6
101-27 6/27/2001 I5b 27 13.5
101-27 6/27/2001 17 a 57 28.5
101-27 6/27/2001 17 b 81 40.5
101-27 6/27/2001 18 a 17 8.5
101-27 6/27/2001 18 Db 25 12.5
101-27 6/27/2001 24 a 13 6.5
101-27 6/27/2001 24 b 29 14.5
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Appendix 5.  Sea cucumber 103-40 control survey transect details, 2000 and 2001.
Subdistrict Date Tran Tran Sum Of Avg Cucs  Subdistrict Date Tran Tran Sum Of Avg
No. side Nocucs perm No. side Nocucs Cucs
per m

103-40 con 24-Aug-00 1 a 25 12.5 103-40-003 con  7/13/2001 1 a 32 16
103-40 con 24-Aug-00 1 b 39 19.5 103-40-003 con  7/13/2001 1 b 32 16
103-40 con 24-Aug-00 2 a 37 18.5 103-40-003 con  7/13/2001 2 a 34 17
103-40 con 24-Aug-00 2 b 47 23.5 103-40-003 con  7/13/2001 2 b 45 22.5
103-40 con 24-Aug-00 3 a 3 1.5 103-40-003 con ~ 7/13/2001 3 a 13 6.5
103-40 con 24-Aug-00 3 b 3 1.5 103-40-003 con  7/13/2001 3 b 5 2.5
103-40 con 24-Aug-00 4 a 23 11.5 103-40-003 con  7/13/2001 4 a 28 14
103-40 con 24-Aug-00 4 b 19 9.5 103-40-003 con  7/13/2001 4 b 30 15
103-40 con 24-Aug-00 5 a 34 17 103-40-003 con  7/13/2001 5 a 35 17.5
103-40 con 24-Aug-00 5 b 22 11 103-40-003 con  7/13/2001 5 b 41 20.5
103-40 con 24-Aug-00 6 a 14 7 103-40-003 con  7/13/2001 6 a 37 18.5
103-40 con 24-Aug-00 6 b 19 9.5 103-40-003 con  7/13/2001 6 b 45 22.5
103-40 con 24-Aug-00 7 a 43 21.5 103-40-003 con  7/12/2001 7 a 19 9.5
103-40 con 24-Aug-00 7 b 38 19 103-40-003 con  7/12/2001 7 b 17 8.5
103-40 con 24-Aug-00 8 a 13 6.5 103-40-003 con  7/12/2001 8 a 25 12.5
103-40 con 24-Aug-00 8 b 54 27 103-40-003 con  7/12/2001 8 b 41 20.5
103-40 con 24-Aug-00 9 a 23 11.5 103-40-003 con  7/12/2001 9 a 39 19.5
103-40 con 24-Aug-00 9 b 26 13 103-40-003 con  7/12/2001 9 b 38 19
103-40 con 24-Aug-00 10 a 8 4 103-40-003 con ~ 7/12/2001 10 a 7 3.5
103-40 con 24-Aug-00 10 b 13 6.5 103-40-003 con  7/12/2001 10 b 14 7
103-40 con 24-Aug-00 11 a 14 7 103-40-003 con  7/12/2001 11 a 30 15
103-40 con 24-Aug-00 11 b 28 14 103-40-003 con  7/12/2001 11 b 20 10
103-40 con 24-Aug-00 12 a 1 0.5 103-40-003 con  7/12/2001 12 a 0 0
103-40 con 24-Aug-00 12 b 0 0 103-40-003 con  7/12/2001 12 b 1 0.5
103-40 con 24-Aug-00 13 a 8 103-40-003 con  7/12/2001 13 a 11 5.5
103-40 con 24-Aug-00 13 b 7 3.5 103-40-003 con  7/12/2001 13 b 4 2
103-40 con 25-Aug-00 14 a 0 0 103-40-003 con  7/12/2001 14 a 0 0
103-40 con 25-Aug-00 14 b 5 2.5 103-40-003 con  7/12/2001 14 b 8 4
103-40 con 24-Aug-00 15 a 17 8.5 103-40-003 con  7/12/2001 15 a 19 9.5
103-40 con 24-Aug-00 15 b 14 7 103-40-003 con ~ 7/12/2001 15 b 24 12
103-40 con 25-Aug-00 16 a 40 20 103-40-003 con  7/13/2001 16 a 55 27.5
103-40 con 25-Aug-00 16 b 44 22 103-40-003 con  7/13/2001 16 b 53 26.5
103-40 con 25-Aug-00 17 a 16 8 103-40-003 con  7/13/2001 17 a 26 13
103-40 con 25-Aug-00 17 b 8 103-40-003 con  7/13/2001 17 b 26 13
103-40 con 24-Aug-00 18 a 13 6.5 103-40-003 con  7/12/2001 18 a 9 4.5
103-40 con 24-Aug-00 18 b 0 0 103-40-003 con ~ 7/12/2001 18 b 3 1.5
103-40 con 24-Aug-00 19 a 3 1.5 103-40-003 con  7/12/2001 19 a 15 7.5
103-40 con 24-Aug-00 19 b 2 1 103-40-003 con  7/12/2001 19 b 23 11.5
103-40 con 24-Aug-00 20 a 13 6.5 103-40-003 con  7/12/2001 20 a 16 8
103-40 con 24-Aug-00 20 b 21 10.5 103-40-003 con  7/12/2001 20 b 7 35
103-40 con 25-Aug-00 21 a 20 10 103-40-003 con  7/12/2001 21 a 20 10
103-40 con 25-Aug-00 21 b 18 9 103-40-003 con  7/12/2001 21 b 27 13.5
103-40 con 25-Aug-00 22 a 6 3 103-40-003 con  7/12/2001 22 a 19 9.5
103-40 con 25-Aug-00 22 b 3.5 103-40-003 con  7/12/2001 22 b 16 8
103-40 con 25-Aug-00 23 a 39 19.5 103-40-003 con  7/12/2001 23 a 28 14
103-40 con 25-Aug-00 23 b 59 29.5 103-40-003 con  7/12/2001 23 b 27 13.5
103-40 con 25-Aug-00 24 a 32 16

103-40 con 25-Aug-00 24 b 30 15
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Appendix 6.  Sea cucumber 103-60 control survey transect details, 1998, 1999, 2000, and 2001.
Subdistrict Date Tran Tran Sum Of Avg Cucs  Subdistrict Date Tran Tran Sum Of Avg
No. sidle Nocucs perm No. side Nocucs Cucs
per m
103-60 8/30/1998 7 a 18 9 103-60 6/25/1999 1 a 21 10.5
103-60 8/30/1998 7 b 21 10.5 103-60 6/25/1999 1 b 19 9.5
103-60 8/30/1998 8 a 22 11 103-60 6/25/1999 2 a 25 12.5
103-60 8/30/1998 8 b 25 12.5 103-60 6/25/1999 2 b 22 11
103-60 8/30/1998 9 a 23 11.5 103-60 6/25/1999 3 a 39 19.5
103-60 8/30/1998 9 b 23 11.5 103-60 6/25/1999 3 b 56 28
103-60 8/30/1998 10 a 3 1.5 103-60 6/25/1999 4 a 28 14
103-60 8/30/1998 10 b 12 6 103-60 6/25/1999 4 b 30 15
103-60 8/30/1998 11 a 36 18 103-60 6/26/1999 5 a 26 13
103-60 8/30/1998 11 b 8 103-60 6/26/1999 5 b 25 12.5
103-60 8/30/1998 12 a 16 103-60 6/26/1999 6 a 40 20
103-60 8/30/1998 12 b 13 6.5 103-60 6/26/1999 6 b 35 17.5
103-60 8/30/1998 13 a 84 42 103-60 6/26/1999 7 a 24 12
103-60 8/30/1998 13 b 123 61.5 103-60 6/26/1999 7 b 20 10
103-60 8/30/1998 14 a 20 10 103-60 6/26/1999 8 a 28 14
103-60 8/30/1998 14 b 24 12 103-60 6/26/1999 8 b 19 9.5
103-60 8/30/1998 15 a 30 15 103-60 6/26/1999 9 a 26 13
103-60 8/30/1998 15 b 14 7 103-60 6/26/1999 9 b 21 10.5
103-60 8/30/1998 16 a 11 5.5 103-60 6/26/1999 10 a 17 8.5
103-60 8/30/1998 16 b 5 2.5 103-60 6/26/1999 10 b 8 4
103-60 8/30/1998 17 a 13 6.5 103-60 6/26/1999 11 a 32 16
103-60 8/30/1998 17 b 6 3 103-60 6/26/1999 11 b 43 21.5
103-60 8/30/1998 18 a 38 19 103-60 6/26/1999 12 a 18 9
103-60 8/30/1998 18 b 36 18 103-60 6/26/1999 12 b 14 7
103-60 8/30/1998 19 a 80 40 103-60 6/26/1999 13 a 29 14.5
103-60 8/30/1998 19 b 91 455 103-60 6/26/1999 13 b 26 13
103-60 8/30/1998 20 a 48 24 103-60 6/26/1999 14 a 24 12
103-60 8/30/1998 20 b 54 27 103-60 6/26/1999 14 b 18 9
103-60 8/31/1998 1 a 10 5 103-60 6/26/1999 15 a 30 15
103-60 8/31/1998 1 b 12 6 103-60 6/26/1999 15 b 24 12
103-60 8/31/1998 2 a 19 9.5 103-60 6/26/1999 16 a 0 0
103-60 8/31/1998 2 b 39 19.5 103-60 6/26/1999 16 b 0 0
103-60 8/31/1998 3 a 33 16.5 103-60 6/26/1999 17 a 39 19.5
103-60 8/31/1998 3 b 21 10.5 103-60 6/26/1999 17 b 29 14.5
103-60 8/31/1998 4 a 18 9 103-60 6/26/1999 18 a 32 16
103-60 8/31/1998 4 b 9 4.5 103-60 6/26/1999 18 b 41 20.5
103-60 8/31/1998 5 a 19 9.5 103-60 6/26/1999 19 a 42 21
103-60 8/31/1998 5 b 20 10 103-60 6/26/1999 19 b 42 21
103-60 8/31/1998 6 a 22 11 103-60 6/26/1999 20 a 28 14
103-60 8/31/1998 6 b 30 15 103-60 6/26/1999 20 b 24 12
-continued-
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Appendix 6. (page 2 of 2)

Subdistrict Date Tran Tran Sum Of Avg Cucs  Subdistrict Date Tran Tran Sum Of Avg
No. side Nocucs perm No. side Nocucs Cucs
per m
103-60 con 6/8/2000 1 a 28 14 103-60 con 8/8/2001 la 14 7
103-60 con 6/8/2000 1 b 13 6.5 103-60 con 8/8/2001 Ib 21 10.5
103-60 con 6/8/2000 2 a 64 32 103-60 con 8/8/2001 2a 48 24
103-60 con 6/8/2000 2 b 63 315 103-60 con 8/8/2001 2b 77 38.5
103-60 con 6/8/2000 3 a 31 15.5 103-60 con 8/8/2001 3a 23 11.5
103-60 con 6/8/2000 3 b 25 12.5 103-60 con 8/8/2001 3b 14 7
103-60 con 6/8/2000 4 a 24 12 103-60 con 8/8/2001 4a 21 10.5
103-60 con 6/8/2000 4 b 25 12.5 103-60 con 8/8/2001 4b 24 12
103-60 con 6/8/2000 5 a 27 13.5 103-60 con 8/8/2001 5a 35 17.5
103-60 con 6/8/2000 5 b 20 10 103-60 con 8/8/2001 5b 35 17.5
103-60 con 6/8/2000 6 a 29 14.5 103-60 con 8/8/2001 6a 20 10
103-60 con 6/8/2000 6 b 40 20 103-60 con 8/8/2001 6b 22 11
103-60 con 6/8/2000 7 a 32 16 103-60 con 8/8/2001 7a 21 10.5
103-60 con 6/8/2000 7 b 37 18.5 103-60 con 8/8/2001 7b 18 9
103-60 con 6/8/2000 8 a 11 5.5 103-60 con 8/7/2001 8a 23 11.5
103-60 con 6/8/2000 8 b 14 7 103-60 con 8/7/2001 8b 25 12.5
103-60 con 6/8/2000 9 a 26 13 103-60 con 8/7/2001 9a 27 13.5
103-60 con 6/8/2000 9 b 21 10.5 103-60 con 8/7/2001 9b 24 12
103-60 con 6/8/2000 10 a 27 13.5 103-60 con 8/7/2001 10 a 8 4
103-60 con 6/8/2000 10 b 16 8 103-60 con 8/7/2001 10b 21 10.5
103-60 con 6/7/2000 11 a 26 13 103-60 con 8/7/2001 11 a 36 18
103-60 con 6/7/2000 11 b 40 20 103-60 con 8/7/2001 I1b 23 11.5
103-60 con 6/7/2000 12 a 23 11.5 103-60 con 8/7/2001 12 a 26 13
103-60 con 6/7/2000 12 b 25 12.5 103-60 con 8/7/2001 12b 16 8
103-60 con 6/7/2000 13 a 104 52 103-60 con 8/7/2001 13 a 57 28.5
103-60 con 6/7/2000 13 b 95 47.5 103-60 con 8/7/2001 13b 31 15.5
103-60 con 6/7/2000 14 a 22 11 103-60 con 8/7/2001 14 a 22 11
103-60 con 6/7/2000 14 b 18 9 103-60 con 8/7/2001 14 b 35 17.5
103-60 con 6/6/2000 15 a 43 21.5 103-60 con 8/7/2001 15a 27 13.5
103-60 con 6/6/2000 15 b 39 19.5 103-60 con 8/7/2001 15b 35 17.5
103-60 con 6/6/2000 16 a 12 6 103-60 con 8/7/2001 16 a 6 3
103-60 con 6/6/2000 16 b 19 9.5 103-60 con 8/7/2001 16 b 12 6
103-60 con 6/6/2000 17 a 12 103-60 con 8/7/2001 17 a 2 1
103-60 con 6/6/2000 17 b 10 5 103-60 con 8/7/2001 17b 6 3
103-60 con 6/6/2000 18 a 76 38 103-60 con 8/7/2001 18 a 50 25
103-60 con 6/6/2000 18 b 50 25 103-60 con 8/7/2001 18 b 42 21
103-60 con 6/6/2000 19 a 50 25 103-60 con 8/7/2001 19 a 48 24
103-60 con 6/6/2000 19 b 36 18 103-60 con 8/7/2001 19b 48 24
103-60 con 6/6/2000 20 a 44 22 103-60 con 8/7/2001 20 a 48 24
103-60 con 6/6/2000 20 b 70 35 103-60 con 8/7/2001 20 b 35 17.5
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Appendix 7.  Sea cucumber 106-30 control survey transect details, 1998, 1999, 2000, and 2001.

Subdistrict Date Tran Tran Sum Of Avg Cucs  Subdistrict Date Tran Tran Sum Of Avg
No. side Nocucs perm No. side Nocucs Cucs
per m
106-30 con 6/24/1998 1 a 10 5 106-30 con 6/10/1999 1 a 1 0.5
106-30 con 6/24/1998 1 b 6 3 106-30 con 6/10/1999 1 b 1 0.5
106-30 con 6/24/1998 2 a 47 235 106-30 con 6/10/1999 2 a 72 36
106-30 con 6/24/1998 2 b 28 14 106-30 con 6/10/1999 2 b 84 42
106-30 con 6/24/1998 3 a 48 24 106-30 con 6/10/1999 3 a 45 22.5
106-30 con 6/24/1998 3 b 44 22 106-30 con 6/10/1999 3 b 32 16
106-30 con 6/24/1998 4 a 68 34 106-30 con 6/10/1999 4 a 159 79.5
106-30 con 6/24/1998 4 b 65 325 106-30 con 6/10/1999 4 b 192 96
106-30 con 6/24/1998 5 a 116 58 106-30 con 6/9/1999 5 a 138 69
106-30 con 6/24/1998 5 b 114 57 106-30 con 6/9/1999 5 b 109 54.5
106-30 con 6/24/1998 6 a 38 19 106-30 con 6/9/1999 6 a 29 14.5
106-30 con 6/24/1998 6 b 32 16 106-30 con 6/9/1999 6 b 17 8.5
106-30 con 6/24/1998 7 a 8 4 106-30 con 6/9/1999 7 a 11 5.5
106-30 con 6/24/1998 7 b 21 10.5 106-30 con 6/9/1999 7 b 8 4
106-30 con 6/24/1998 8 a 29 14.5 106-30 con 6/9/1999 8 a 17 8.5
106-30 con 6/24/1998 8 b 37 18.5 106-30 con 6/9/1999 8 b 18 9
106-30 con 6/24/1998 9 a 82 41 106-30 con 6/9/1999 9 a 102 51
106-30 con 6/24/1998 9 b 80 40 106-30 con 6/9/1999 9 b 177 88.5
106-30 con 6/23/1998 10 a 62 31 106-30 con 6/9/1999 10 a 66 33
106-30 con 6/23/1998 10 b 36 18 106-30 con 6/9/1999 10 b 62 31
106-30 con 6/23/1998 11 a 64 32 106-30 con 6/9/1999 11 a 44 22
106-30 con 6/23/1998 11 b 71 355 106-30 con 6/9/1999 11 b 60 30
106-30 con 6/23/1998 12 a 54 27 106-30 con 6/9/1999 12 a 39 19.5
106-30 con 6/23/1998 12 b 58 29 106-30 con 6/9/1999 12 b 17 8.5
106-30 con 6/23/1998 13 a 77 385 106-30 con 6/9/1999 13 a 61 30.5
106-30 con 6/23/1998 13 b 93 46.5 106-30 con 6/9/1999 13 b 65 325
106-30 con 6/23/1998 14 a 99 49.5 106-30 con 6/9/1999 14 a 66 33
106-30 con 6/23/1998 14 b 44 22 106-30 con 6/9/1999 14 b 83 41.5
106-30 con 6/23/1998 15 a 67 335 106-30 con 6/9/1999 15 a 11 5.5
106-30 con 6/23/1998 15 b 10 5 106-30 con 6/9/1999 15 b 7 35
106-30 con 6/23/1998 16 a 11 55 106-30 con 6/9/1999 16 a 16 8
106-30 con 6/23/1998 16 b 14 7 106-30 con 6/9/1999 16 b 14 7
106-30 con 6/23/1998 17 a 20 10 106-30 con 6/9/1999 17 a 7 35
106-30 con 6/23/1998 17 b 8 4 106-30 con 6/9/1999 17 b 6 3
106-30 con 6/23/1998 18 a 76 38 106-30 con 6/9/1999 18 a 91 455
106-30 con 6/23/1998 18 b 55 27.5 106-30 con 6/9/1999 18 b 79 39.5
106-30 con 6/23/1998 19 a 148 74 106-30 con 6/9/1999 19 a 68 34
106-30 con 6/23/1998 19 b 110 55 106-30 con 6/9/1999 19 b 59 29.5
106-30 con 6/23/1998 20 a 165 82.5 106-30 con 6/9/1999 20 a 186 93
106-30 con 6/23/1998 20 b 126 63 106-30 con 6/9/1999 20 b 213 107
-continued-
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Appendix 7. (page 2 of 2)

Subdistrict Date Tran Tran Sum Of Avg Cucs  Subdistrict Date Tran Tran Sum Of Avg
No. side Nocucs perm No. side Nocucs Cucs
per m
106-30 con 6/22/2000 1 a 13 6.5 106-30 con 6/10/2001 la 16 8
106-30 con 6/22/2000 1 b 15 7.5 106-30 con 6/10/2001 1b 21 10.5
106-30 con 6/22/2000 2 a 53 26.5 106-30 con 6/10/2001 2a 77 38.5
106-30 con 6/22/2000 2 b 32 16 106-30 con 6/10/2001 2b 54 27
106-30 con 6/22/2000 3 a 123 61.5 106-30 con 6/10/2001 3a 24 12
106-30 con 6/22/2000 3 b 122 61 106-30 con 6/10/2001 3b 44 22
106-30 con 6/22/2000 4 a 94 47 106-30 con 6/10/2001 4a 53 26.5
106-30 con 6/22/2000 4 b 85 425 106-30 con 6/10/2001 4b 65 325
106-30 con 6/22/2000 5 a 159 79.5 106-30 con 6/9/2001 5a 74 37
106-30 con 6/22/2000 5 b 125 62.5 106-30 con 6/9/2001 5b 72 36
106-30 con 6/22/2000 6 a 13 6.5 106-30 con 6/9/2001 6a 15 7.5
106-30 con 6/22/2000 6 b 11 5.5 106-30 con 6/9/2001 6b 8 4
106-30 con 6/22/2000 7 a 8 4 106-30 con 6/9/2001 7a 14 7
106-30 con 6/22/2000 7 b 13 6.5 106-30 con 6/9/2001 7b 15 7.5
106-30 con 6/21/2000 8 a 24 12 106-30 con 6/9/2001 8a 29 14.5
106-30 con 6/21/2000 8 b 33 16.5 106-30 con 6/9/2001 8b 26 13
106-30 con 6/21/2000 9 a 49 24.5 106-30 con 6/9/2001 9a 70 35
106-30 con 6/21/2000 9 b 44 22 106-30 con 6/9/2001 9b 86 43
106-30 con 6/21/2000 10 a 34 17 106-30 con 6/9/2001 10 a 50 25
106-30 con 6/21/2000 10 b 49 245 106-30 con 6/9/2001 10b 67 335
106-30 con 6/21/2000 11 a 55 27.5 106-30 con 6/9/2001 11 a 29 14.5
106-30 con 6/21/2000 11 b 28 14 106-30 con 6/9/2001 I1b 43 21.5
106-30 con 6/21/2000 12 a 19 9.5 106-30 con 6/9/2001 12 a 72 36
106-30 con 6/21/2000 12 b 27 13.5 106-30 con 6/9/2001 12b 84 42
106-30 con 6/21/2000 13 a 31 15.5 106-30 con 6/9/2001 13 a 92 46
106-30 con 6/21/2000 13 b 38 19 106-30 con 6/9/2001 13b 78 39
106-30 con 6/20/2000 14 a 31 15.5 106-30 con 6/9/2001 14 a 33 16.5
106-30 con 6/20/2000 14 b 33 16.5 106-30 con 6/9/2001 14 b 30 15
106-30 con 6/21/2000 15 a 3 1.5 106-30 con 6/9/2001 15a 6 3
106-30 con 6/21/2000 15 b 4 2 106-30 con 6/9/2001 I5b 8 4
106-30 con 6/20/2000 16 a 9 4.5 106-30 con 6/9/2001 16 a 10 5
106-30 con 6/20/2000 16 b 6 3 106-30 con 6/9/2001 16 b 8 4
106-30 con 6/20/2000 17 a 6 3 106-30 con 6/9/2001 17 a 23 11.5
106-30 con 6/20/2000 17 b 4 2 106-30 con 6/9/2001 17b 15 7.5
106-30 con 6/20/2000 18 a 33 16.5 106-30 con 6/9/2001 18 a 39 19.5
106-30 con 6/20/2000 18 b 35 17.5 106-30 con 6/9/2001 18 b 32 16
106-30 con 6/20/2000 19 a 76 38 106-30 con 6/9/2001 19 a 39 19.5
106-30 con 6/20/2000 19 b 127 63.5 106-30 con 6/9/2001 19b 34 17
106-30 con 6/20/2000 20 a 103 51.5 106-30 con 6/9/2001 20 a 92 46
106-30 con 6/20/2000 20 b 110 55 106-30 con 6/9/2001 20 b 103 51.5
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Appendix 8.  Sea cucumber 112-22 control survey transect details, 2000.

Subdistrict Date Tran No. Tran side Sum Of Avg Cucs per m
No cucs

112-22 con 5/9/2000 1 a 32 16
112-22 con 5/9/2000 1 b 29 14.5
112-22 con 5/9/2000 2 a 4 2
112-22 con 5/9/2000 2 b 9 4.5
112-22 con 5/9/2000 3 a 3 1.5
112-22 con 5/9/2000 3 b 1 0.5
112-22 con 5/9/2000 4 a 2 1
112-22 con 5/9/2000 4 b 8 4
112-22 con 5/9/2000 5 a 7 35
112-22 con 5/9/2000 5 b 15 7.5
112-22 con 5/9/2000 6 a 9 4.5
112-22 con 5/9/2000 6 b 3
112-22 con 5/9/2000 7 a 32 16
112-22 con 5/9/2000 7 b 14 7
112-22 con 5/9/2000 8 a 5 25
112-22 con 5/9/2000 8 b 8 4
112-22 con 5/9/2000 9 a 4 2
112-22 con 5/9/2000 9 b 1 0.5
112-22 con 5/9/2000 10 a 7 35
112-22 con 5/9/2000 10 b 19 9.5
112-22 con 5/9/2000 11 a 3 1.5
112-22 con 5/9/2000 11 b 4 2
112-22 con 5/9/2000 12 a 2 1
112-22 con 5/9/2000 12 b 4 2
112-22 con 5/9/2000 13 a 4 2
112-22 con 5/9/2000 13 b 7 35
112-22 con 5/9/2000 14 a 5 2.5
112-22 con 5/9/2000 14 b 6 3
112-22 con 5/9/2000 15 a 2 1
112-22 con 5/9/2000 15 b 3 1.5
112-22 con 5/9/2000 16 a 8 4
112-22 con 5/9/2000 16 b 10 5
112-22 con 5/9/2000 17 a 21 10.5
112-22 con 5/9/2000 17 b 15 7.5
112-22 con 5/9/2000 18 a 20 10
112-22 con 5/9/2000 18 b 15 7.5
112-22 con 5/9/2000 19 a 9 4.5
112-22 con 5/9/2000 19 b 18 9
112-22 con 5/9/2000 20 a 6

112-22 con 5/9/2000 20 b 25
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Appendix 9.  Sea cucumber 113-41 control survey transect details, 2000 and 2001.

Subdistrict Date Tran No. Transide Sum Of Avg Cucs per m
No cucs
113-41 con 6/2/2000 1 a 14 7
113-41 con 6/2/2000 1 b 4 2
113-41 con 6/2/2000 2 a 20 10
113-41 con 6/2/2000 2 b 29 14.5
113-41 con 6/2/2000 3 a 20 10
113-41 con 6/2/2000 3 b 26 13
113-41 con 6/2/2000 4 a 19 9.5
113-41 con 6/2/2000 4 b 12 6
113-41 con 6/3/2000 5 a 32 16
113-41 con 6/3/2000 5 b 36 18
113-41 con 6/3/2000 6 a 36 18
113-41 con 6/3/2000 6 b 34 17
113-41 con 6/2/2000 7 a 8 4
113-41 con 6/2/2000 7 b 8 4
113-41 con 6/2/2000 8 a 1 0.5
113-41 con 6/2/2000 8 b 13 6.5
113-41 con 6/2/2000 9 a 12 6
113-41 con 6/2/2000 9 b 9 4.5
113-41 con 6/2/2000 10 a 11 5.5
113-41 con 6/2/2000 10 b 10 5
113-41 con 6/2/2000 11 a 19 9.5
113-41 con 6/2/2000 11 b 12 6
113-41 con 6/2/2000 12 a 34 17
113-41 con 6/2/2000 12 b 39 19.5
113-41 con 6/2/2000 13 a 16 8
113-41 con 6/2/2000 13 b 20 10
113-41 con 6/2/2000 14 a 23 11.5
113-41 con 6/2/2000 14 b 17 8.5
113-41 con 6/2/2000 15 a 12 6
113-41 con 6/2/2000 15 b 18 9
113-41 con 6/2/2000 16 a 7 3.5
113-41 con 6/2/2000 16 b 4
113-41 con 6/3/2000 17 a 17 8.5
113-41 con 6/3/2000 17 b 14 7
113-41 con 6/3/2000 18 a 2 1
113-41 con 6/3/2000 18 b 4 2
113-41 con 6/3/2000 19 a 0 0
113-41 con 6/3/2000 19 b 0 0
113-41 con 6/3/2000 20 a 3 1.5
113-41 con 6/3/2000 20 b 5 2.5
-continued-
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Appendix 9. (page 2 of 2)

Subdistrict Date Tran No. Tran side Sum Of Avg Cucs
Nocucs perm

113-41-002 con 6/5/2001 la 0 0
113-41-002 con 6/5/2001 1b 1 0.5
113-41-002 con 6/4/2001 2a 31 15.5
113-41-002 con 6/4/2001 2b 17 8.5
113-41-002 con 6/4/2001 3a 22 11
113-41-002 con 6/4/2001 3b 25 12.5
113-41-002 con 6/4/2001 4a 17 8.5
113-41-002 con 6/4/2001 4b 18 9
113-41-002 con 6/5/2001 Sa 10 5
113-41-002 con 6/5/2001 5b 13 6.5
113-41-002 con 6/5/2001 6a 14 7
113-41-002 con 6/5/2001 6b 18 9
113-41-002 con 6/4/2001 7a 15 7.5
113-41-002 con 6/4/2001 7b 11 5.5
113-41-002 con 6/4/2001 8a 1 0.5
113-41-002 con 6/4/2001 8b 1 0.5
113-41-002 con 6/4/2001 9a 2 1
113-41-002 con 6/4/2001 9b 8 4
113-41-002 con 6/4/2001 10 a 26 13
113-41-002 con 6/4/2001 10b 18 9
113-41-002 con 6/4/2001 Il a 11 5.5
113-41-002 con 6/4/2001 11b 22 11
113-41-002 con 6/4/2001 12 a 17 8.5
113-41-002 con 6/4/2001 12b 17 8.5
113-41-002 con 6/4/2001 13 a 10 5
113-41-002 con 6/4/2001 13b 8 4
113-41-002 con 6/4/2001 14 a 20 10
113-41-002 con 6/4/2001 14 b 29 14.5
113-41-002 con 6/4/2001 15 a 8 4
113-41-002 con 6/4/2001 I5b 14 7
113-41-002 con 6/4/2001 16 a 1 0.5
113-41-002 con 6/4/2001 16 b 8 4
113-41-002 con 6/4/2001 17 a 2 1
113-41-002 con 6/4/2001 17b 3 1.5
113-41-002 con 6/4/2001 18 a 2 1
113-41-002 con 6/4/2001 18 b 1 0.5
113-41-002 con 6/4/2001 19 a 1 0.5
113-41-002 con 6/4/2001 19b 2 1
113-41-002 con 6/4/2001 20 a 4 2
113-41-002 con 6/4/2001 20b 1 0.5
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The Alaska Department of Fish and Game administers all programs and
activities free from discrimination based on race, color, national origin,
age, sex, religion, marital status, pregnancy, parenthood, or disability.
The department administers all programs and activities in compliance
with Title VI of the Civil Rights Act of 1964, Section 504 of the
Rehabilitation Act of 1973, Title II of the Americans with Disabilities
Act of 1990, the Age Discrimination Act of 1975, and Title IX of the
Education Amendments of 1972.

If you believe you have been discriminated against in any program,
activity, or facility, or if you desire further information please write to
ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and
Wildlife Service, 4040 N. Fairfield Drive, Suite 300, Arlington, VA
22203; or O.E.O., U.S. Department of the Interior, Washington DC
20240.

For information on alternative formats for this and other department
publications, please contact the department ADA Coordinator at (voice)
907-465-4120, (TDD) 907-465-3646, or (FAX) 907-465-2440.
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