
Southeast Alaska Sea Cucumber 
Stock Assessment and Management Part III: 

1992, 1995, 1998 and 2001 Seasons 

by Kyle P. Hebert, Marc Pritchett, Robert Larson, 
Troy Thynes, and John Clark 

ADF&G Regional Information Report lJOl-30 



SOUTHEASTALASKASEACUCUMBER 

STOCK ASSESSMENT AND MANAGEMENT PART III: 

1992, 1995, 1998, AND 2001 SEASONS 

by 

Kyle P. Hebert, 
Marc Pritchett, 
Robert Larson, 
Troy Thynes, 

and 
John Clark 

Regional Information Repore No. 1J01-30 

Alaska Department of Fish and Game 
Division of Co=ercial Fisheries 

Southeast Region 
Juneau, Alaska 

February 2002 

The Regional Information Report Series was established in 1987 to provide an infmmation access system for all 
unpublished divisional reports. These reports frequently serve diverse ad hoc informational plU'poses or archive basic 
uninterpreted data. To accommodate timely reporting of recently collected information, reports in this series undergo only 
limited internal review and may contain preliminary data, this information may be subsequently finalized and published in 
the formal literature. Consequently, these reports should not be cited without prior approval of the author or the Division of 
Commercial Fisheries. 



FOREWORD 

The Southeast Alaska sea cucumber management plan provides for a three-year rotation of commercial 
fishing areas and a series of areas closed to the taking of sea cucumbers in the commercial fishery. This 
document is the third in a four-part se1ies of Regional Information Reports that detail stock assessment, 
basic life history research, and commercial fishery activities for sea cucumbers in Southeast Alaska. Since 
each fishery rotation area group effects separate areas, this repmt will describe only those areas surveyed 
and fished during the 1992, 1995, 1998, and 2001 seasons. Additional reports are available for: 1) the 
1990, 1993, 1996, and 1999 seasons, 2) the 1991, 1994, 1997, and 2000 seasons, and 3) a fomth repmt 
detailing assessment activities within the areas closed to commercial fishing (i.e. control areas). 
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ABSTRACT 

The first sea cucumber fishery management plan was drafted by the Alaska Departroent 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. Assessment surveys are 
conducted using scuba diving to count sea cucumbers on 2-meter-wide strip transects. In the 1992, 1995, 
1998, and 2001 seasons, a total of 949 transects were completed during 50 sea cucumber population 
assessment surveys in 19 unique survey areas in Southeast Alaska. A total of 40,860 sea cucumbers were 
observed. Some of these fishing areas have been surveyed on four occasions to give us a time series of 
abundance estimates. For some areas with the lowest densities of sea cucumbers, assessments have been 
completed on only one occasion. The length of shoreline of the survey areas averaged 142,709 meters. 
The density of sea cucumbers on a per meter of shore basis averaged 10.7 sea cucumbers per linear meter. 
The greatest density of sea cucumbers was found in survey area 101-23 at 28.2 cucumbers per linear 
meter of shore with the lowest density found in area 101-73 with 3.3 cucumbers per linear meter of shore. 
In addition to numbers of sea cucumbers per linear meter of shore, 4,979 independent measurements of 
numbers of sea cucumbers per square meter by substrate type and average depth were recorded. The 
greatest density of sea cucumbers on a per square meter basis occurred at a depth range of 4-8 meters on 
cobble substrate at 0.45 sea cucumbers per square meter. Mud substrate generally had the lowest density 
of sea cucumbers without regard to the depth. A total of 6,741 individual sea cucumbers have been 
weighed during assessment surveys with a total average of 200.2 grams. The average sea cucumber 
weight by area has varied between 132.7 grams for area 101-44, 101-45, 101-46, and 101-48 in 1998, to 
304.6 grams for area 102-10 in 1992. The total annnal sea cucumber surveyed biomass for each of these 
four seasons has averaged 9,383,632 pounds (4,256,343 kg) with an average precision estimate of 63 
percent. The commercial fishing season has remained the same throughout this pe1iod as October 1 
through March 31. The commercial harvest of sea cucumbers for these four seasons totaled 4,946, 155 
pounds (2,243,538 kg) for an average annual catch of 1,236,539 pounds (560,884 kg). There was an 
average of 277 divers participating each season. The average commercial catch per diver/day of 
eviscerated sea cucumbers has generally increased most seasons. The average catch per diver day per 
season was 463 pounds (210 kg) for the 1992 season, 762 pounds (346 kg) for the 1995 season, 959 
pounds (435 kg) for the 1998 season, and 874 pounds (396 kg) for the 2001 season. The smallest average 
catch per diver/day for any one fishing area was 123 pounds (56 kg) in fishing area 101-71 and the 
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greatest 1,466 pounds (666 kg) in fishing area 101-73, both during the 1992/1993 season. A total of 
14,446 sea cucumbers have been weighed individually during dockside sampling during the 1992, 1995, 
1998, and 2001 season's commercial fisheries for an all year's average of 216 grams (0.48 pounds). The 
average commercial sea cucumber weight for the 1992, 1995, 1998, and 2001 seasons were 196, 223, 
219, and 228 grams, respectively. 
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INTRODUCTION 

This document describes the research and population assessment program for sea cucumbers 
(Parastichopus californicus) in Southeast Alaska during the 1992, 1995, 1998, aud 2001 seasons. It also 
summarizes the commercial sea cucumber fishery for those seasons. 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, 1997, and 2000). The overall goal 
of the sea encumber stock assessment survey program is to estimate the total number and average weight 
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. The sea cucumber population 
assessment discussion is composed of four sections. First is a description of the statistical methods used 
during the assessment surveys to estimate the sea cucumber population. Second is a summary of 
assessment survey results, and third is a series of maps of each assessment survey area showing the 
location of individual transects. Fourth, the results of all four years of surveying are grouped together in 
the discussion segment. Methods to determine the total population and resultant commercial fishery 
guideline harvests have varied somewhat since the inception of the assessment program. For example, in 
the first few years of the program, no weights were taken during assessment surveys. For comparability in 
this report, survey results are calculated using the current standard methods with original guideline 
harvest levels included for reference. Commercial fishery statistics including: season duration, total 
harvest, number of divers aud catch per diver day information is summarized for each season. 

SEA CUCUMBER POPULATION ASSESSMENT SURVEYS 

Objectives 

The primary objective of the sea cucumber assessment survey program is that prior to every commercial 
fishery (i.e. once every tlu·ee years) a population assessment survey is conducted on each potential fishing 
area to estimate the sea cucumber biomass available for potential commercial harvest. 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% precision. 
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Sampling Methods 

Density Estimates: The Scuba Survey Method 

Density estimates are made via scuba along 2-meter-wide strip transects rnnning 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 the 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 majmity 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 em 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 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 swiru in one direction. If the transect is relatively 
short, or a large sample of sea cucumbers needs to be collected for weight measurements, one diver will 
often complete both transect pairs (shore to depth and return). The second diver collects the sea 
cucumbers needed in the weight sample and assists the first diver in making the counts. Two divers may 
swiru 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 is large amounts of kelp, large numbers of sea cucumbers, 
or additional counting of sea urchins. 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 to the limits of visibility and safety. 

Extensive data were collected on transect length, cucumber density, substrate type, and vegetative cover 
during each area's initial survey. The length intervals within each transect varied but were usually 
between 5 and 10 meters in length. The method of determining length also varied between actual 
measurements made with a tape measure to set lengths detennined by a 5 or 10 meter string, but most 
commonly by diver estimates based on arm span calibrations. An attempt was made to collect this type of 
density and substrate infmmation for each transect once. 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. 

The State vessels RIV Sundance, and the R1V 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. 
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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 was used in 1998 and 2001 for all diving to enhance the safety of 
the diving operations. Nmmal compressed air was used during the 1992 and 1995 surveys. Nitrox is 
produced onboard via a membrane-equipped low pressure compressor. All diving was conducted in 
accordance with the Alaska Depa:ttment ofFish and Ga:tne's Dive Safety Manual. 

Location and Number of Transect Samples 

Stock assessment surveys of sea cucumber populations for the 1992, 1995, 1998, and 2001 seasons 
comprise one fishing area group of the three rotational fishing area groups. Discussions in this document 
do not include any activities in the control areas. Population assessment surveys were conducted in many 
of the same fishing areas each of these four years. However, if survey results demonstrated very low sea 
cucumber abundance in any one year, then that area was generally not sampled in subsequent years. The 
selection of fishing areas was decided through negotiation with the sea cucumber industry with an 
emphasis on providing areas neru· Ketchikan, Craig, Wrangell, Petersburg, and Sitka each year. To 
provide for stability in the industry, areas were further adjusted to provide for an equal amount of 
guideline harvest level in each year for each of the three rotations. Once an area was included as part of 
one fishing area group, it remained attached to that rotation and was not subsequently surveyed or fished 
as pa:tt of another fishery group. 

Transect locations remain permanently located at a specific site without regard to the year of the survey. 
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 sa:tnpling method allows a comparison of 
densities in which the variability due to location is minimized. Transect pairs were systematically 
distributed along the shorelines of each survey area. 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 (GPS) navigation device. 
Relocation is generally accurate to within 20 meters, depending on the scale of the nautical cha:tt 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 vary 
between 15 and 20. 

Average Weights 

Individual sea cucumber weights are taken to determine the average weight of cucumbers. Collection of 
individual cucumber weights in an area addresses two objectives: l) the comparison of average weights 
between years can dete1mine if any significant change in size has occurred; and 2) conversion of the 
population estimate from number of sea cucumbers to biomass of sea cucumbers. There are generally 
three or four transects in each fishing area that have been sampled for multiple years. At those locations, 
approximately 25 to 30 sea cucumbers are collected during each survey. In order to obtain a 
representative sample, 12 to 15 sea cucumbers ru·e collected from all other odd numbered transects. 
Individual sea cucumbers are eviscerated, drained, and then weighed to the nearest gram. 
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Statistical Analysis 

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

where: 
d = average number of sea cucumbers per linear meter of shoreline, 
i = individual transect, 
Ci = the total count of sea cucumbers in a transect pair, and 

(I) 

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, (} d , is estimated as: 

I(d- c,J2 
i=l 4 

(n -l)n (2) 

Confidence limits about dare calculated using the appropriate t-value with n-1 degrees of freedom. 

2 

Average weights for transectj (J.11j) and associated variance of the mean weight ((}W) within a transect 
form sea cucumbers sampled in a transect are estimated as: 

(5) 

(m-l)m (6) 

The estimated mean weight for the entire subdistrict ('N A) and associated variance of this mean weight is: 

I w. 
WA=L:-1 

j=l t 

j=l 

(t -l)t 
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(8) 



where t is the number of transects where a cucumber sample was taken for weight measurements. 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 will be made based on a product of two random variables 
formula (Goodman 1960). The total number of sea cucumbers in a subdistrict (Nc) 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. 

(9) 

and 

(10) 

2 

where d and O"d equal the average number and variance, respectively, of sea cucumbers per linear meter 
of shoreline (Equation 1 and 2). 

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

(11) 

and 

(12) 

Although the variance can be estimated for the biomass, the degrees of fi·eedom associated with the t-
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. 

Survey Results and Discussion 

Not all of the shoreline or potential fishing areas in Southeast Alaska have been included to date in the sea 
cucumber population assessment program. The number of assessment surveys conducted each year has 
been dictated by the amount of monetary and personnel resources allocated to this program each season. 
The number of fishing area population assessment surveys has varied from 11 for the 1995 season, 12 for 
the 1992 and 1998 seasons, and 15 for the 2001 season. Areas with low sea cucumber densities were 
generally not resurveyed and areas with expected higher potential numbers of cucumbers were 
substituted. During these four seasons, a total of 949 transects were completed during the 50 surveys 
conducted in 19 unique fishing areas (Figure 1). Any assessment surveys conducted in a control area 
during these years are not included in this total and are repmted in a separate document. Dming the first 
two years of conducting sea cucumber assessment surveys, the emphasis was on practical methods to 
implement the management plan. This included questions on how to select fishing areas, how to locate 
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and relocate transects and the most efficient way to conduct the actual sea cucumber counts. It was soon 
obvious that there was a significant potential to count smaller cucumbers than what would be harvested in 
the subsequent co=ercial fishery. In order to base the guideline harvest on available biomass, a direct 
measure of sea cucumber weights would be most appropriate. Several methods of measuring cucumbers 
were explored in 1992 and in 1995 sea cucumbers were weighed individually during the assessment 
surveys. 

For these 19 unique survey areas, the length of shore averaged 142,709 linear meters and ranged from 
30,002linear meters of shore for area 101-73 to 260,7381inear meters for area 103-11-103-15. There was 
an average of 19 transects in each survey area and an average distance between transects of 8,071 linear 
meters of shore. A total of 40,860 sea cucumbers were observed on these transects during the 50 different 
surveys. The overall average density was 10.7 sea cucumbers per linear meter of shore. The annual 
average biomass among all survey seasons was 9,383,632 pounds (4,256,343 kg). The least amount of sea 
cucumbers for any one survey area was 37,754 pounds (17,083 kg) for survey area 101-73 in 1992, and 
the highest amount was 1,877,030 pounds (849,335 kg) in survey area 101-23 in 1992 (Tables I, 2, 3, and 
4). Because of the ship transect method of conducting assessment surveys, it is easy to compare 
abundance of sea cucumbers between areas through examination of either numbers of sea cucumbers or 
biomass of sea cucumbers per linear meter of shore. These values have ranged from 3.8 sea cucumbers 
per meter or 1.2 pounds (0.56 kg) per meter of shore in area 101-71 during the 1992 season, to 28.2 sea 
cucumbers or 13.4 pounds (6.1 kg). per meter of shore in area 101-23 during the 1992 season (Figures 2, 
3, 4, 5 and Tables 1, 2, 3, and 4). 

Some areas share a co=on boundary, yet have great differences in sea cucumber abundance. This is 
often the result of greatly different habitats over a small geographical distance. This condition is 
co=only encountered in Southeast Alaska. For example, area 113-31 (see Larson et al. 2001) is an area 
of sheltered bays and channels with considerable subtidal areas of gravel and sand bel ween 0 and 50 feet 
mllw. There is moderate exposure to the ocean. Area 113-32 is a fiord type area with steep rock cliffs 
extending from the intertidal to very deep water with lower salinity and reduced circulation. Area 113-31 
is also an example of the effect of sea otters on sea cucumber populations. In 1990, sea otters were 
confined to the area north of the 113-31 boundary. During 1991 and 1992 sea otters were observed in the 
immediate vicinity and were co=on within 113-31 by 1993. The survey for 1993 showed the sea 
cucumber density in 113-31 had decreased to 3.6 kg (14.5 cucumbers)/meter of shore. The density further 
decreased to only 0.8 kg (3.9 sea cucumbers)/meter of shore by 1996. By 1996, very few sea otters 
remained in the area. By 1999 the otters remained at very low densities and the sea cucumber population 
had increased to 1.9 kg (8.6 sea cucumbers )/meter of shore. 

The first individual sea cucumber weights taken dming the assessment surveys were obtained in 1993. 
Since that time, and for the areas surveyed during this rotation there have been 6,741 individual sea 
cucumbers sampled with an overall average weight of 200.2 grams. The average survey weights by area 
have ranged from a minimum of 132.7 grams in area 101-44, 101-45, 101-46, and 101-48 in 1998, to 
304.6 grams in area 102-10 in 1992 (Table 4). The average change in size of sea cucumbers for all areas 
between 1992 and 1995 decreased by 46 grams (18%) and decreased again by another 8 grams (4%) 
between 1995 and 1998 for an average size decrease of 11% between surveys. Average weight increased 
in 2001 to 216 grams, a 10% increase from the 1998 survey, but still approxinaately 14% below the 1992 
survey (Table 5). Between 1992 and 1995, all three areas where weight samples were collected decreased 
in weight (Figure 6). The time period between 1995 and 1998 is thought to have more representative 
sampling, because of more areas sampled, and shows five areas increasing in weight and six areas 
decreasing in weight. From 1998 to 2001 five areas increased and seven areas decreased in weight though 
some of these changes may not be significant. Minimum and maximum sea cucumber weights range 
between 5 and 660 grams without obvious modes that may represent year classes. Individual weight 
frequencies for each survey area are shown in Figure 7. Detailed maps of all areas surveyed during these 
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four years with location of transects are included in Figures 8 through 23. Geographic coordinates of each 
transect location are included in Appendix 3. Total numbers of sea cucumbers observed by transect for all 
years are included in Appendix 4, 5, 6, and 7. Individual weight data by area and year are presented in 
Appendix 8, 9, 10, and 11. 

Observations of absolute sea cucumber density (cucumbers per m") within transects by substrate type, and 
vegetative type were made in 4,979 instances. Although there was great variability in cucumber numbers 
between transects and between areas, the general trend was for sea cucumber densities to peak between 4 
and 8 meters of depth without regard to substrate type (Figure 24). First in order of substrate type 
occurrence was rock (1,765 observations) followed by sand (1,197 observations), cobble (552 
observations), gravel (538 observations), boulder (452 observations), mud (268 observations), silt (107 
observations), and shell (99 observations). The maximum average density of 0.45 cucumbers/m2 occurred 
at the 4-8 meter MLLW depth interval on cobble substrate. Mud substrate contained the lowest cucumber 
densities with no greater than 0.20 cucumbers per m2 inhabiting very soft mud at any depth. 

SEA CUCUMBER COMMERCIAL FISHERY 

Methods 

Management Strategy and Regulations 

The co=ercial sea cucumber fishery expanded rapidly in the late 1980s and in 1989 the fishery 
exceeded the ability of the department to manage by the pe1mit system. The department closed the fishery 
in May 1990 and reopened it in October 1990 following development of the Southeast Alaska Sea 
Cucumber Commercial Fisheries Management Plan (5 AAC 38.140). This plan seeks to protect 
subsistence opportunities and provides for sustained co=ercial fishing harvests. To protect subsistence 
oppmtunities, the cucumber management plan established 18 areas closed to co=ercial fishing (5 AAC 
38.140 (k)). There are also provisions to prevent the use of diving gear in the subsistence (5 AAC 02.020 
(1)) and personal use (5 AAC 77.010 (1)(3)) fisheries in those areas. As previously described in the survey 
assessment methods section, annual co=ercial fishery guideline harvest levels are 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. The 
product of the precision level and annual harvest rate results in an exploitation rate of approximately 5% 
of the total sea cucumber biomass on a three-year rotational basis (i.e. 15% on a three-year basis). 
Rotational fisheries have the advantage of allowing for surveys to be conducted prior to each fishery by 
lowering the overall departmental assessment survey and management costs. 

Initially the Sea Cucumber Management Plan provided for a season that began October 1 in 1992 with 
two 48-hour openings per week. The season was changed to a November opening in 1995, and in order to 
extend the season, weekly fishing periods were reduced to seven daylight hours on Mondays in 
November, plus an additional four daylight hours on Tuesdays from December through March. The 
current version of the Sea Cucumber Management Plan was amended by the board for the 1997 season 
and again in 2000. The plan now provides for an October 1 opening date with weekly fishing periods of 
8:00 a.m. to 3:00 p.m. on Mondays and 8:00 a.m. to 12:00 p.m. on Tuesdays from October through 
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March. There are also provisions for limiting the numbers of divers per vessel to two, providing fishing 
period trip limits of 2,000 pounds per person, and limiting gear to scuba, smface-supplied systems, or 
snorkels. 

Results 

In the 1992, 1995, 1998, and 2001 commercial seasons, sea cucumber guideline harvest levels (GHL) 
have remained relatively steady, ranging from 1,026,344 pounds (465,961 kg) in 1998 to 1,425,200 
pounds (646,460 kg) in 2001 (Table 6). The ex-vessel price per pound of eviscerated sea cucumbers has 
steadily increased from $.90 to $2.04 lb.1 before decreasing to $1.75 lb.1 in 2001. The steady level of 
allowable harvest and increase in unit value has resulted in a fishery that increased from a total wmth of 
$1,124,659 in 1992 to $2,504,145 in 2001 (Table 6 and Figure 25). The number of harvest divers has 
fluctuated between 414 in 1995 and 219 in 1998. Due to the greatly increased number of participants, a 
license moratorium was passed as a regulation by the Alaska Legislature. The moratorium was in effect 
from July 1, 1996 to June 30, 2000 and capped the number of potential divers at 472 (the total number of 
unique divers landing sea cucumbers during the 1994 and 1995 seasons). On July 1, 2000, the total 
number of sea cucumber divers eligible to participate in the fishery was set at 436 by the Commercial 
Fisheries Entry Commission. The time period to apply for permanent licenses extended through May 
2001. It is anticipated that approximately 160 licenses will be transferable with the remainder non-
transferable. 

The commercial fishery GHL per survey area has varied between a minimum of 4,957 pounds (2,250 kg) 
in fishing area 101-73 and 251,800 pounds (114,215 kg) in fishing area 106-10, 106-20, and 106-22. 
Commercial catch has met the GHL each year in between seven and nine commercial openings. The 
average percent of GHL taken per opening ranged from 12% to 16% for these four commercial seasons. 

During the 1992 season, fishing periods began with two 48-hour openings and were adjusted later in the 
season as necessary for management (Tables 7 and 8). In 1995 and 1998 fishing periods were limited to 
one-day openings early in the season and later opened for 1.5 day openings (Tables 9-12). In 2001 fishing 
periods were 1.5 day openings per week (Tables 13 and 14). Adjusting length of fishing period in-season 
allows for more control over harvest rate as remaining quota decreases. Fishing season opening and 
closing dates by fishing area and year are included in Appendix 12. 

Overall, catch-per-unit-effort (CPUE) has generally increased during the four commercial seasons in this 
rotation (Figure 26) with a slight decrease for some areas for the 2001 season. In most management units 
the highest CPUE occurred during the 1998 season. 

Average Weights 

There is a dockside sampling program to better understand the relationship between pounds landed in the 
commercial fishery and the number of individual animals removed from the population. The goal is to 
describe the average size of sea cucumbers harvested during the commercial fishery by area and season. 
The objective is to weigh 100 individual sea cucumbers each week from each fishing area. These samples 
are divided equally between four different vessels. During the 1992 season, sea cucumbers were 
commonly delivered by the fishers in 5-gallon buckets. Much of the sampling during that year consisted 
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of weighing a number of the buckets and counting the number of cucumbers. Individual sea cucumber 
weights from the 1992, 1995, 1998, and 2001 commercial fisheries are included in Appendix 14 through 
17. During these four commercial seasons a total of 14,446 sea cucumbers from the commercial fishery 
were weighed for a total weighted average of 216 grams (0.48 !b). Average annual weights ranged from 
196 grams for the 1992 season to 228 grams for the 2001 season (Table 15). There is variation between 
the survey areas and seasons, with no clear trend. Some areas have steadily increased in size, while other 
have decreased or fluctuated over the four seasons of harvest (Figure 27). Individual sea cucumbers are 
generally greater than approximately 75 grams and are distributed in a rough bell shaped fotm. Individual 
weight frequencies from different areas are similar to those from the assessment surveys but without the 
extreme smaller size ranges (Figure 28). If we compare the average commercial fishery weights to those 
taken during the assessment surveys we find that the commercial weights are 4.2 grams ( +6%) greater 
than the average annual survey average. If we compare the average commercial catch by individual area 
to the average weight by survey area then the commercial catch is approximately 18.5 grams (10%) 
greater than the survey weights (Table 16). 
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Table 1. Sea cucumber assessment survey summary, 1992. 

Sea Cucumber Surve 1992-1993 Season 
112-18. 19. 113-41- 113-55, 

Subdistrict 101-23 101-60 101-71 101-73 101-80 102-10 102-50 103-50 109-62 80,90 003,42,43 56,57,58 
Density 
Number of Transects 20 20 20 15 20 19 19 20 20 19 15 20 
Average Density (cucs/m) 28.2 5.5 3.8 3.3 5.1 I 1.6 10.9 8.6 12.4 10.4 12.9 11.2 
Variance of Counts 1471.3 18.7 8.2 10.5 28.5 286.5 215.7 61.2 309.3 209.2 104.0 74.1 
Variance of Mean Transect Count 73.6 0.9 0.4 0.7 1.4 15.1 11.4 3.1 15.5 11.0 6.9 3.7 
Std. Error Mean 8.6 1.0 0.6 0.8 1.2 3.9 3.4 1.7 3.9 3.3 2.6 1.9 
Percent Precision of Density 60% 77% 77% 66% 69% 55% 59% 73% 58% 58% 73% 77% 
Shoreline Length (m) 139,641 6!,116 55,560 30,002 220,388 175,940 104,453 171.310 221,684 65,376 161,309 153,160 
Po:Qulation Size (millions of Cues) 3.936 0.335 0.209 0.099 1.127 2.035 1.141 1.465 2.746 0.682 2.086 1.721 
Weight 
Average Mass (g) 216.5 166.0 150.0 174.0 184.0 304.6 197.0 238.8 169.4 241.8 243.2 194.7 
Transects Sampled for Weights 0 0 0 0 I I 3 I 0 0 0 0 
Variance of Weight Averages -- -- -- -- -- 0.00 3,690.26 
Std. Error Mean Weight -- -- -- -- -- 0.00 35.07 
Percent Precision of Weights -- -- -- -- -- 66% -- -- -- 89% .... 
Average Mass (lb) 0.48 0.37 0.33 0.38 0.41 0.67 0.43 0.53 00 0.37 0.53 0.54 0.43 
Variance of Average Mass in lb -- -- -- -- -- 0.000 0.006 
Biomass Calculation 
Total Area Biomass (millions 1b) 1.877 0.123 0.069 0.038 0.457 1.365 0.495 0.771 1.025 0.363 1.118 0.738 
Biomass (lb) per Meter 13.4 2.0 1.2 1.3 2.1 7.8 4.7 4.5 4.6 5.6 6.9 4.8 
Total Variance on lb/m -- -- -- -- -- 6.8 2.8 
Total Area Biomass (millions kgs) 0.849 0.055 0.031 0.017 0.207 0.618 0.224 0.349 0.464 0.164 0.506 0.334 
Biomass (kg per meter) 6.082 0.908 0.562 0.569 0.937 3.511 2.144 2.035 2.092 2.515 3.135 2.180 
Total Pet. Precision 60% 77% 77% 66% 69% 55% 53% 73% 58% 58% 73% 77% 
Target 3-Year Harvest Rate 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 
Potential Fishing_Q.uotas 214,788 18,041 10,264 4,760 60,464 145,028 50,537 107,750 113,825 40,246 155,809 109,479 

Actual Guideline Harvest Levels 234,313 18,892 10,477 4,957 69,308 104,029 79,755 93,288 191,773 42,090 !55, 131 107,289 



Table 2. Sea cucumber assessment survey summary, 1995. 

113-55, 
105-41, 106-10, 112-18, 113-41-003, 56, 57, 

Subdistrict 101-23 101-80 102-10 102-50 103-50 42 20,22 109-62 19, 80, 90 42,43 58 
Density 
Number of Transects 16 16 17 17 19 16 15 20 20 15 18 
Average Density ( cucs/m) 22.47 3.89 10.88 13.62 8.57 8.97 17.43 6.01 7.21 10.03 10.11 
Variance of Counts 542.44 14.82 95.37 255.89 67.42 148.48 336.07 55.48 211.01 38.78 93.90 
Variance of Mean Transect Count 33.90 0.93 5.61 15.05 3.55 9.28 22.40 2.77 10.55 2.59 5.22 
Std. Error Mean 5.82 0.96 2.37 3.88 1.88 3.05 4.73 1.67 3.25 1.61 2.28 
Percent Precision of Density 0.65 0.67 0.71 0.62 0.71 0.54 0.63 0.63 0.40 0.78 0.70 
Shoreline Length (m) 139,641 220,388 175,940 104,453 171,310 130,822 172,144 221,684 65,376 146,493 153,160 
Po:Qulation Size (no. of cues) 3.138 0.857 1.915 1.422 1.467 1.173 3.001 1.333 0.472 1.470 1.549 
Weight 
Average Mass (g) 220.75 203.54 217.75 190.02 224.75 300.00 217.75 165.28 218.93 259.01 171.66 
Transects Sampled for Weights 4 4 4 4 4 5 5 5 3 3 4 
Variance of Weight Averages 2320.38 3,326.35 2,383.90 4,390.49 3,126.32 8,043.51 3,989.81 1,364.83 348.32 548.13 527.14 
Std. Error Mean Weight 24.09 28.84 24.41 33.13 27.96 40.11 28.25 16.52 10.78 13.52 11.48 

""' Percent Precision of Weights 0.82 0.77 0.82 0.71 0.80 0.80 0.80 0.85 0.91 0.90 0.89 "' Average Mass (lb) 0.49 0.45 0.48 0.42 0.50 0.66 0.48 0.36 0.48 0.57 0.38 
Variance of Average Mass in lb 0.003 0.004 0.003 0.005 0.004 0.008 0.004 0.001 0.001 0.001 0.001 
Biomass Calculation 
Total Area Biomass (millions lb) 1.526 0.384 0.918 0.595 0.726 0.775 1.439 0.485 0.227 0.839 0.534 
Biomass (lb) per Meter 10.92 1.74 5.22 5.70 4.24 5.93 8.36 2.19 3.48 5.72 3.82 
Total Variance on lb/m 9.34 0.24 1.62 3.54 1.13 4.61 6.24 0.41 2.48 0.93 0.81 
Total Area Biomass (millions kgs) 0.690 0.174 0.416 0.269 0.329 0.351 0.651 0.220 0.103 0.379 0.242 
Biomass (kg per meter) 4.943 0.789 2.362 2.579 1.919 2.682 3.783 0.990 1.574 2.590 1.730 
Total Pet. Precision 62% 62% 67% 56% 67% 51% 60% 61% 40% 77% 69% 
Target 3-Year Harvest Rate 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 
Potential Fishing Quotas 183,057 45,812 118,903 63,835 92,868 76,580 165,275 56,900 17,429 124,543 70,368 

Actual Guideline Harvest Levels 213,000 53,700 130,200 77,600 109,000 89,500 178,300 65,700 25,000 134,600 80,900 



Table 3. Sea cucumber assessment survey summary, 1998. 

Sea Cucumber Survex Summarx 1998-1999 Season 
113-41· 

101-44, 105-41, 106-10, 112-18, 003,42, 113-55, 
Subdistrict 101-23 45, 46,48 101-80 102-10 102-50 103-50 42 20,22 109-62 19, 80, 90 43 56,57,58 
Density 
Number of Transects 20 20 20 20 19 20 18 18 20 20 18 20 
Average Density ( cucs/m) 21.69 7.13 4.65 8.71 13.68 7.44 5.69 21.33 11.01 5.09 15.31 8.09 
Variance of Counts 601.40 45.71 16.13 180.10 156.00 123.88 74.20 767.49 231.51 18.07 657.75 56.17 
Variance of Mean Transect Count 30.07 2.29 0.81 9.01 8.21 6.19 4.12 42.64 11.58 0.90 36.54 2.81 
Std. Error Mean 5.48 1.51 0.90 3.00 2.87 2.49 2.03 6.53 3.40 0.95 6.04 1.68 
Percent Precision of Density 66% 72% 74% 54% 72% 56% 52% 59% 59% 75% 47% 72% 
Shoreline Length (m) 139,641 211,869 220,388 175,940 104,453 171,310 130,822 172,144 221,684 65,376 146,493 153,160 
Population size (millions of cues) 3.028 1.510 1.025 1.533 1.429 1.274 0.745 3.672 2.441 0.333 2.242 1.239 
Weight 
Average Mass (g) 212.25 135.82 !64.4 205.5 163.5 203.2 211.2 228.1 173.6 238.9 227.4 192.7 
Transects Sampled for Weights 10 11 12 7 12 8 10 11 8 10 12 8 
Variance of Weight Averages 2746.49 949.36 1411.26 1714.05 3991.17 4141.67 5029.50 5641.78 1104.34 2807.12 4399.79 2276.50 
Std. Error Mean Weight 16.57 9.29 10.84 15.65 18.24 22.75 22.43 22.65 11.75 16.75 19.15 16.87 

N Percent Precision of Weights 89.2% 90.6% 91% 89% 85% 84% 85% 86% 90% 90% 89% 88% 0 
Average Mass (lb) 0.468 0.299 0.36 0.45 0.36 0.45 0.47 0.50 0.38 0.53 0.50 0.42 
Variance of Average Mass in lb 0.00133 0.00042 0.0006 0.0012 0.0016 0.0025 0.0024 0.0025 0.0007 0.0014 0.0018 0.0014 
Biomass Calculation 
Total Area Biomass (millions !b) 1.416 0.452 0.371 0.694 0.515 0.570 0.347 1.845 0.933 0.175 1.123 0.526 
Biomass (lb) per Meter 10.14 2.13 1.684 3.944 4.929 3.329 2.649 10.719 4.210 2.677 7.666 3.432 
Total Variance on 1b/m 7.159 0.225 0.118 1.925 1.354 1.364 0.961 11.791 1.765 0.284 9.518 0.592 
Total Area Biomass (millions kgs) 0.641 0.204 0.168 0.314 0.233 0.258 0.157 0.835 0.422 0.079 0.508 0.238 
Biomass (kg per meter) 4.588 0.964 0.762 1.784 2.230 1.506 1.199 4.850 1.905 1.211 3.469 1.553 
Total Pet. Precision 65.0% 70.5% 73% 53% 69% 53% 51% 57% 58% 74% 46% 70% 
Target 3-Year Harvest Rate 19.2% 19.2% 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 
Potential Fishing Quotas 176,599 61,098 51,973 70,999 67,809 58,486 33,704 202,956 104,103 24,716 99,908 70,887 

Actual Guideline Harvest Levels 176,599 61,000 51,973 70,999 69,465 58,486 33,704 202,956 104,103 25,848 99,908 71,304 



Table 4. Sea cucumber assessment survey summary, 2001. 

2001-2002 Season 
113-41-

101-44,45, 103-11, 105-41, 106-10, 112-18, 19, 112-12, 003, 42, 113-55, 56, 
Subdistrict 101-23 46,48 101-80' 102-10 102-40b 102-50 15b 103-50 42' 20,22 109-62 80,90 13, 50b 43 57,58 
Density 
Number of Transects 20 20 20 20 20 18 26 19 19 19 20 20 20 19 20 
Average Density ( cucs/m) 19.94 11.66 4.55 5.80 17.36 11.42 8.44 8.87 3.43 20.49 7.29 6.63 17.06 9.84 7.94 
Variance of Counts 559.87 64.76 24.38 50.87 153.56 173.79 171.55 132.41 18.Ql 238.10 156.91 54.56 206.06 73.53 88.99 
Variance of Mean Transect Count 27.99 3.24 1.22 2.54 7.68 9.66 6.60 6.97 0.95 12.53 7.85 2.73 10.30 3.87 4.45 
Std. Error Mean 5.29 1.80 1.10 1.59 2.77 3.11 2.57 2.64 0.97 3.54 2.80 1.65 3.21 1.97 2.11 
Percent Precision of Density 0.65 0.80 0.68 0.63 0.79 0.64 0.60 0.60 0.62 0.77 0.49 0.67 0.75 0.73 0.65 
Shoreline Length (m) 139,641 211,869 220,388 175,940 166,740 104,453 260,738 171,310 130,822 172,144 221,684 65,376 131,426 144,995 153,160 
Po2ulation Size {millions of cues) 2.784 2.471 1.003 1.020 2.895 1.193 2.201 1.519 0.449 3.527 1.616 0.433 2.242 1.427 1.216 
Weight 
Average Mass (g) 213.96 156.12 156.00 250.98 220.92 156.49 236.08 209.38 178.63 226.77 152.86 220.21 180.85 217.54 191.75 
Transects Sampled for Weights 8 10 12 7 10 9 10 10 6 9 4 9 10 10 9 
Variance of Weight Averages 600.94 1,771.221,976.961,976.13 3,059.87 2,444.491,736.17 5,848.1811,885.13 2,912.25 2,434.40 2,547.73 1,134.49 4,554.58 2,222.58 
Std. Error Mean Weight 8.67 13.31 12.84 16.80 17.49 16.48 13.18 24.18 44.51 17.99 24.67 16.82 10.65 21.34 15.71 

tv Percent Precision of Weights 0.94 0.88 0.89 0.90 0.89 0.85 0.92 0.84 0.63 0.89 0.74 0.89 0.92 0.86 0.89 ,_.. 
Average Mass (lb) 0.47 0.34 0.34 0.55 0.49 0.34 0.52 0.46 0.39 0.50 0.34 0.49 0.40 0.48 0.42 
Variance of Average mass in lb 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.003 0.010 0.002 0.003 0.001 0.001 0.002 0.001 
Biomass Calculation 
Total Area Biomass (millions !b) 1.312 0.850 0.345 0.564 1.409 0.411 1.145 0.701 0.177 1.762 0.544 0.210 0.893 0.684 0.513 
Biomass (lb) per Meter 9.40 4.01 1.56 3.21 8.45 3.94 4.39 4.09 1.35 10.23 2.45 3.21 6.80 4.72 3.35 
Total Variance on lb/m 6.35 0.50 0.16 0.82 2.25 1.31 1.84 1.69 0.25 3.77 1.02 0.70 1.79 1.09 0.86 
Total Area Biomass (kilograms) 0.595 0.385 0.156 0.256 0.639 0.186 0.519 0.318 0.080 0.796 0.247 0.095 0.405 0.310 0.233 
Biomass (kilograms) per Meter 4.252 1.815 0.707 1.451 3.823 1.781 1.986 1.851 0.611 4.612 1.110 1.454 3.076 2.134 1.517 
Total Pet. Precision 64% 77% 66% 63% 76% 61% 59% 58% 51% 75% 45% 65% 74% 70% 63% 
Target 3-Year Harvest Rate 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 19% 
Potential Fishing _Quotas 162,203 125,062 43,717 67,702 206,665 48,360 130,419 77,712 17,200 252,887 47,277 26,408 126,693 92,548 62,295 

Actual Guideline Harvest Levels 162,200 125,100 0 67,700 206,700 48,400 130,400 77,700 0 251,800 47,300 26,400 126,700 92,500 62,300 
a Areas not opened. Below threshold. 
b New commercial areas for 2001-2002. 



Table 5. Sea cucumber assessment survey average weights, 1992, 1995, 1998, and 2001. 

92/93 95196 98/99 00/01 
Subdistricts N Avg (g) Stddev N Avg (g) Stddev N A vg (g) Stddev N A vg (g) Stddev 
101-23 nfs nfs nfs 128 212 65 219 218 82 196 219 56 
101-44,45,46,48 nfs nfs nfs nfs nfs nfs 188 133 49 152 156 57 
101-80 nfs nfs nfs 144 193 76 235 171 67 236 166 71 
102-10 58 305 74 162 202 68 137 193 64 134 247 72 
102-40 277 211 61 
102-50 129 208 69 158 175 81 305 160 78 265 165 68 
103-11, 15 166 243 74 
103-50 52 295 66 118 223 84 88 199 84 216 225 101 
105-41,42 nfs nfs nfs 123 268 109 212 218 105 86 182 120 
106-10,20,22 nfs nfs nfs 135 199 69 196 219 96 157 226 75 
109-62 nfs nfs nfs 138 160 58 238 176 54 46 169 47 
112-18, 19, 80, 90 nfs nfs nfs 105 215 61 245 243 72 132 217 75 
112-12, 13, 50 149 178 44 
113-41-003,42,43 nfs n/s nfs 95 255 57 202 230 87 61 205 98 
113-55, 56, 57, 58 nfs n/s nfs 110 172 55 151 198 60 136 191 57 
Yearly Summary 239 250 70 1,416 204 71 2,416 196 75 3,377 216 81 

Total Weighted Average 208 Annual Average 217 

Table 6. Co=ercial sea cucumber fishery performance in Southeast Alaska for 1992, 1995, 1998, 
and 2001 area rotation. 

Season Guideline Guideline Average SE Total SE Total Price Per SE Total SE Total SE Total 
Harvest Limit Harvest Commercial Catch in Catch in Pound Exvessel Number Number of 
in Numbers Limit Weight in Numbers Pounds Value of Divers Days Open 

in Pounds Pounds 

1992-93 2,501,000 1,075,430 0.43 2,709,600 1,249,621 $0.90 $1,124,659 240 29 
1995-96 2,322,112 1,157,500 0.50 2,429,520 1,211,040 $1.39 $1,678,749 414 13.5 
1998-99 2,122,148 1,026,344 0.48 2,180,477 1,054,554 $2.04 $2,151,290 219 10.5 
2001-02 3,239,091 1,425,200 0.44 3,252,136 1,430,940 $1.75 $2,504,145 236 10.5 

22 



Table 7. Southeast Alaska sea cucumber harvest by area and week, 1992-1993 season. 

Revilla Rudyerd E. Behm Walker N. Behm Clarence and Clarence Bucareli and Tebenkof Chaik and Sitka Sound Hoonah Total 
Channel Ba~ Canal Cove Canal Dixon Strait Port Real Ba~ '\Vhitewater Sound 

Subdistrict 101-23 101-60 101-71 101-73 101-80 102-10 102-50 103-50 109-62 112-18, 19, 113-41- 113-55,56, 
80,90 895003, 57,58 

42,43 
530,000 52,000 32,000 13,000 159,000 230,000 150,000 230,000 395,000 88,000 349,000 273,000 2,501,000 

'7 69,308 104,029 79,755 93,288 191,773 
0 0 0 6,790 0 

41 171,907 2,866 0 6,850 30,036 72,070 39,751 9,620 
42 closed 8,756 0 18,923 75,431 24,400 91,316 134,719 
43 3,988 0 27,026 18,667 closed closed 43,885 12,867 closed 
44 3,255 0 24,591 closed 
45 0 closed 
46 0 4,399 
47 4,892 closed closed 

closed 
Total catch (pounds) 253,795 19,887 7,394 4,399 77,390 124,134 98,226 137,857 188,224 44,105 161,570 132,640 1,249,621 
Percent of Quota 108% 105% 71% 89% 112% 119% 123% 148% 98% 105% 104% 124% 112% 
A vg catch per opening 126,898 2,486 1,849 628 15,478 31,034 32,742 45,952 47,056 6,301 53,857 33,160 156,203 

N A vg. % per opening 54% 13% 18% 13% 22% 30% 41% 49% 25% 15% 35% 31% 14% 
U-) 

Remaining Catch -19,482 -995 3,083 558 -8,082 -20,105 -18,471 -44,569 3,549 -2,015 -6,440 -25,351 -138,320 
Remainincr Percent M8% -5% 29% 11% -12% -19% -23% -48% 2% -5% -4% -24% -12% 
Blacked out values are confidential data due to fewer than three participants. 



Table 8. Southeast Alaska sea cucumber effort. fishing days, and catch-per-unit-effort, 1992-1993. 

SOUTilEAST ALASKA SEA CUCUMBER HARVEST, 1992-1993 
Effort Eer subdlstdct by week 

Revilla Rudyerd E.Behm Walker N. Behm Clarence and Clarence Bucareli and Tebenkof Chaik and Sitka Sound Hoonah Total 
Channel Ba~ Canal Cove Canal Dixon Strait Port Real Ba;'i Whitewater Sound 

Subdistrict 101-23 101·60 101-71 101-73 101-80 102-10 102-50 103-50 109-62 112· 113-41· 113-
18,19,80,90 895003,42, 55,56,57,5 

43 8 
49 0 0 0 0 0 5 0 0 39 6 101 

41 63 4 0 8 17 35 20 7 0 64 10 230 
42 closed 6 0 19 38 31 26 47 0 30 40 239 
43 9 0 27 15 closed closed 24 23 closed 28 127 
44 3 closed 0 21 closed closed 10 closed 34 
45 0 closed 5 
46 0 6 6 12 
47 4 closed closed 4 

closed 

Days per fishery by statistical week 

40 2 2 2 2 2 2 2 2 2 2 2 2 
41 2.5 4 4 4 4 4 4 4 4 4 4 4 

~ 42 4 4 4 4 4 I 3 4 4 I 4 
43 4 4 4 4 I I 4 I 
44 4 3 4 3 4 
45 2.5 4 4 
46 I 0.5 0.5 
47 2.5 

Catch (lb) per diver per fishing day 

40 836 na na na na na 679 na na 436 218 2,608 
41 1,091 179 na 214 442 515 497 344 na 386 642 4,434 
42 365 na 249 496 787 1,171 717 na 959 493 5,304 
43 Ill na 250 1,244 1,829 140 910 4,492 
44 271 na 390 390 1,051 
45 na 692 
46 na 1,466 4,010 5,476 
47 489 489 
Avg Weekly CPUE 964 275 119 1,466 276 727 580 782 963 1,210 594 566 710 
Avg catch/diver/day 624 265 123 1466 227 415 446 539 432 317 296 404 463 
Blacked out values are confidential data due to fewer than three participants. 
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Table 9. Southeast Alaska sea cucumber harvest by area and week, 1995-1996 season. 

SOUTIJEAST ALASKA SEA CUCUMBER HARVEST. 1995196 
Catch per subdistrict by week 

Revilla N. Behrn Clarence Clarence Bucareliw 

46 
47 
48 
49 
50 
51 
52 

Percent of Quota 
Avg catch per opening 
Avg.% per opening 
Remaining Catch 
Remaining Percent 

84,281 
50,987 
closed 

5,147 
2,616 
1,411 
6,330 

10,948 
15,383 
6,841 

0 6,287 
3,917 13,643 

11,691 32,193 
42,876 30,724 
49,642 closed 

4,531 

Blacked out values are confidential data due to fewer than three participants. 

25,650 
17,743 
21,538 
29,899 
closed 

Shipley· 

22,046 
33,554 
34,916 
closed 

25,348 
28% 

·11,893 
-13% 

N. Clarence Tebenkof Chaik-Whitewater 
y Bay: 

0 
52,250 0 
51,250 0 
62,283 11,000 0 
closed 17,884 6,230 

22,851 5,898 
30,050 7,216 
closed closed 

Sitka Sound Hoonah Sound 

-1% 

Total 

200,732 
257,422 
219,004 
212,888 
156,424 
89,339 
57,180 
10,081 
7,970 

134,560 
12% 

-53,540 
-5% 



Table 10. Southeast Alaska sea cucumber effort, fishing days, and catch-per-unit-effort, 1995-1996. 

week 
Revilla N.Behm Clarence and Clarence Bucareli-Port Shipley- N. Clarence Tebenkof Chaik- Sitka Sound Hoonah Sound Total 

Channel Canal Dixon Strait Real Shakau Strait Bay 'Whitewater 

Subdistrict 101-23 101-80 102-10 102-50 103-50 105-41,42 106-10,20,22 109-62 

37 19 
46 82 12 0 7 31 28 63 0 0 49 22 294 
47 56 7 4 21 26 38 63 0 40 21 277 
48 closed 4 14 47 27 33 61 8 0 37 18 249 
49 13 40 37 31 closed closed 14 5 5 17 162 
50 17 46 closed closed 17 5 closed closed 85 
51 21 6 28 10 65 
52 10 closed closed 12 

closed 9 9 
closed 

Days Per Fishery By Statistical Week 

45 1 1 1 1 1 1 1 1 1 
46 1 1 1 1 1 1 1 1 1 

N 47 1 1 1 1 1 1 1 1 1 
o-, 48 1 1 1 1 1 1 1 1 

49 1.5 1.5 1 1 1.5 1.5 
50 1.5 1.5 1.5 1.5 
51 1.5 1.5 1 1.5 
52 1.5 1.5 
1 1 

Catch (Lb) Per Diver Per Fishing Day 

45 925 171 na 579 572 606 na na 504 1,047 4,453 
46 1,028 429 na 898 827 787 829 na na 727 1,188 6,714 
47 910 374 979 650 682 883 813 na 652 752 10,093 
48 353 835 685 798 1,058 1,021 1,375 na 634 799 7,558 
49 325 715 830 964 852 831 1,789 796 7,101 
50 429 719 896 786 2,831 
51 488 503 1,073 481 2,546 
52 456 1,536 
1 886 886 
Avg Weekly CPUE 954 378 721 766 770 825 818 1,049 1,374 861 917 857 
Av~ catch/diver/da).:: 958 413 733 740 765 852 789 968 650 599 914 762 
Blacked out values are confidential data due to fewer than three participants. 



Table 11. Southeast Alaska sea cucumber harvest by area and week, 1998-1999 season. 

week 
Revilla George and N. Bebm Clarence St S. Clarence Bucareli- Sumner N. Clarence Tebenkof Cbaik- Sitka Sound Hoonah Sound Total 

Channel Carroll Inlet Canal and Dixon Strait Port Real Strait Strait Ba~ Whitewater 
Subdistrict 101-23 10!-40, 44, 101-80 102-10 102-50 103-50 105-41,42 106-10, 109-62 112-18, 19, 113-41- 113-55,56, 

45,46,48 20,22 80,90 895003, 57,58 
42,43 

Quota (!b) 176,599 61,000 51,973 70,999 69,465 58,486 33,704 202,956 104,103 25,848 99,908 71,304 1,026,345 
41 37,917 0 0 2,139 12,007 10,582 39,430 0 0 20,025 8,250 130,350 
42 38,893 15,8!5~ 15,090 24,023 16,829 39,577 0 4,086 29,092 2,619 !88,253 
43 30,210 18,442 0 10,739 15,638 closed 40,290--- 20,484 140,651 
44 36,380 21,702 2,337 11,080 10,518 closed 43,231 36,251 3,864 !69,556 
45 22,143 closed 6,559 30,665 57,015 37,849 22,473 6,738 closed 37,598 221,040 
46 closed 61,999 18,900 closed closed 58,457 8,268 17,331 164,955 
47 closed closed 39,749 closed closed 39,749 

closed 
Total catch (pounds) 165,543 55,959 71,837 62,191 95,501 51,668 27,411 200,377 120,991 25,893 105,852 71,331 1,054,554 
Percent of Quota 94% 92% 138% 88% 137% 88% 81% 99% 116% 100% 106% 100% 103% 
A vg catch per 33,109 18,653 11,973 10,365 19,100 17,223 13,706 40,075 17,284 4,316 26,463 11,889 150,651 
opening 
A vg. % per opening 19% 31% 23% 15% 27% 29% 41% 20% 17% 17% 26% 17% 15% 

~ Remaining Catch 11,056 5,041 -19,864 8,808 -26,036 6,818 6,293 2,579 -16,888 -45 -5,944 -27 -28,209 
Remaining Percent 6% 8% -38% 12% -37% 12% 19% 1% -16% 0% -6% 0% -3% 
Blacked out values are confidential data due to fewer than three participants. 



Table 12. Southeast Alaska sea cucumber effort, fishing days, and catch-per-unit-effort, 1998-1999. 

SOUTHEAST ALASKA SEA CUCUMBER HARVEST, !998 1999 
Effort rer subdistrict bx week 

Revilla George and N.Behm Clarence St S. Clarence Bucareli~ Sumner Strait N. Clarence Tebenkof Chaikw Sitka Sound Hoonah Sound Total 
Channel Carroll Inlet Canal and Dixon Strait Port Real Strait Bax Whltewater 

Subdistrict 101-23 101-40,44, 101-80 102-10 102-50 103-50 !05-41, 42 106-10, 109-62 112-18, 19, 113-41- 113-55, 56, 
45,46,48 20,22 80,90 895003, 57,58 

42,43 
41 37 0 0 3 18 13 44 0 0 25 9 149 
42 29 15~ 14 22 14 35 0 3 33 3 172 
43 23 23 0 9 21 closed 40--- 32 !53 
44 30 19 4 8 10 closed 33 40 3 !50 
45 16 closed 4 28 48 34 13 4 closed 28 175 
46 closed 57 16 closed closed 33 7 19 132 
47 closed closed 29 closed closed 29 

closed 

Days Per Fishery By Statistical Week 

41 1 1 1 1 1 1 1 1 1 
42 1 1 1 1 1 1 1 1 1 1 1 1 
43 1 1 1 1 1 1 1 1 1 1 1 

"' 44 1 1 1 1 1 1 1 1 1 1 00 
45 1 1.5 1.5 1.5 1 1.5 1.5 1.5 
46 !.5 1 1.5 1.5 1 
47 1 

Catch (Lb) Per Diver Per Fishing Day 

41 1,025 na na 713 667 814 896 na na 801 917 5,833 
42 1,341 1,054~ 1,078 1,092 1,202 1,131 na 1,362 882 873 11,129 
43 1,313 802 na 1,193 745 1,007......- 640 8,254 
44 1,213 1,142 584 1,385 1,052 1,310 906 1,288 11,133 
45 1,384 1,093 730 792 1,113 1,152 1,123 895 8,283 
46 725 1,181 1,181 787 912 4,787 
47 1,371 1,371 
Avg Weekly CPUE 1,255 999 601 1,017 966 835 1,008 1,091 1,004 1,335 807 953 989 
Avg catch/diver/dax 1,226 982 729 915 860 833 1,015 1,077 1,120 1,102 754 897 959 
Blacked out values are confidential data due to fewer than three participants. 



Table 13. Southeast Alaska sea cucumber harvest by area and week, 2001-2002 season. 

SOUTHEAST ALASKA SEA CUCUMBER HARVEST, 2001-2002 
Catch Eer subdistrict by week 

Revilla George and Clarence St Cholmondeley s. Cordova Bucareli- N. Clarence Tebenkof Chaik- Freshwat Sitka Hoonah Total 
Channel Carroll Inlet and Dixon Snd. Clarenc Bay Port Real Strait Bay 'Nhitewater er- Sound Sound 

e Strait Chatham 
Subdistrict 101-23 101-40,44, 102-10 102-40 102-50 103-11.15 103-50 106-10. 20. 109-62 112-18. 19. 112-12. 113-41- 113-55, 

45,46.48 22 80,90 13,50 895003, 56, 57,58 
42,43 

•uota (!b) 162.200 125.100 67,700 206,700 48,400 130,400 77,700 251,800 47,300 26,400 126,700 92,500 62,300 1.425.200 
40 27,168 22,345 84,360 27,462 9,506 24,292 28,429 5.143 0 14.810 40.645 8,439 296,596 
41 52,061 24.126 0 61,086 11.874 18.186 17,756 37,326 5,978 0 11,708 43,596 17,231 300,928 
42 61,471 17,924- 38,415 closed 20,241 11,217 45.053 5.794- 15.18! Closed 37,219 254,092 
43 32.273 28,352 44,289 19,895 13,889 80,633 15,859 45,554 Closed 284.869 
44 closed 31.261 5.511 closed 25,158 7,603 62.574 7,486 4,578 19.519 163,690 
45 closed 39,245 39,089 closed Closed 5,956 3,401 22,583 110,274 
46 11,867 Closed Closed 8,624 Closed 20,491 

Total catch (pounds) 172.973 124,008 65,646 228,150 39,336 132,075 74,757 254,015 46,216 17,279 129.355 84,241 62,889 1,430,940 
Percent of Quota 107% 99% 97% 110% 81% 101% 96% 101% 98% 65% 102% 91% 101% 100% 
A vg catch per opening 43.243 24,802 9,378 57,038 19,668 22,013 14,951 50,803 7.703 2,468 21,559 42,121 20,963 204,420 
A vg. % per opening 27% 20% 14% 28% 41% 17% 19% 20% 16% 9% 17% 46% 34% 14% 

N Remaining Catch -10,773 1,092 2,054 -21,450 9,064 -1,675 2,943 -2,215 1,084 9,121 -2,655 8,259 -589 -5,740 
'-" Remainina Percent -7% 1% 3% -10% 19% -1 o/o 4% -1% 2% 35% -2% 9% -I% 0% 

Blacked out values are confidential data due to fewer than three participants. 



Table 14. Southeast Alaska sea cucumber effort, fishing days, and catch-per-unit-effort, 2001-2002. 

SOUTHEAST ALASKA SEA CUCUMBER HARVEST, 2001-2002 
Effort Eet subdistrict b~ week 

Revilla George and Clarence Cholmondeley S. Clarence Cordova Bucareli- N. Tebenkof Chaik- Freshwater- Sitka Hoonah Total 
Channel Carroll Inlet Stand Snd. Strait Bay Port Real Clarence Bay Whitewater Chatham Sound Sound 

Dixon Strait 
Subdistrict 101-23 101-40,44,45, 102-10 102-40 102-50 103-11, 15 103-50 106-10, 109-62 112-18, 19, 112-12, 113-41- 113-55, 

46,48 20,22 80,90 13,50 895003, 56,57,58 
42,43 

40 20 24 51 19 7 20 19 3 0 11 35 
41 32 22 0 38 9 14 17 26 3 0 7 33 12 213 
42 42 16 .. 26 16 14 31 

~-
9 31 191 

43 23 28 28 12 11 53 32 198 
44 37 3 18 7 48 5 7 19 141 
45 28 29 4 4 15 79 
46 17 9 26 

Days Per Fishery By Statistical Week 

40 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 
41 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

w 42 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 0 
43 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 
44 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 
45 1.5 1.5 1.5 1.5 1.5 
46 1.5 1.5 

Catch (Lb) Per Diver Per Fishing Day 

40 906 621 1,103 964 905 810 998 1,143 0 898 774 938 11,390 
41 1,085 731 0 1,072 880 866 696 957 1,328 0 1,115 881 957 10,568 
42 976 747 .. 985 843 534 969 1,288- 1,125 800 8,941 
43 935 675 1,055 1,105 842 1,014 1,322 949 9,348 
44 563 1,225 932 724 869 998 436 685 6,432 
45 934 899 993 567 1,004 4,396 
46 639 639 
Avg Weekly CPUE 975 667 861 1,053 922 925 721 961 1,179 299 962 827 898 866 
Avg catch!diver/da;: 986 651 810 1,064 937 917 722 957 1,185 524 927 826 856 874 
Blacked out values are confidential data due to fewer than three participants. 



Table 15. Sea cucumber commercial weights summary, 1989/1990, 1992/1993, 1995/1996, 1998/1999, and 2001/2002 seasons. 

89/90 92193 95!96 98/99 01102 
Subdistricts N Avg (gl Stddev N Avg (g) Stddev N Avg (g) Stddev N Avg (g) Stddev N Avg(g) Std.dev 
101-23 nif nif nif 300 202 55 275 216 55 650 225 75 300 234 76 
101-40,44,45,46,48 nil nil nil nil nil nil nil nil nil 400 172 55 400 168 49 
!01-60 nil nil nil 300 166 59 nil nil nil nif nil nif nil nif nif 
!01-71 nif nif nil 200 150 47 nif nif nil nif nif nil nif nif nif 
101-73 nif nif nif 300 174 50 nif nif nil nif nif nif nif nif nif 
101-80 nif nif nif 300 199 55 150 192 75 300 214 66 nif nif nif 
102·10 nif nif nif 300 207 55 326 221 65 425 240 79 
102-40 nif nil nif nif nil nif nif nif nif nif nif nif 275 228 68 
102-50 nif nif nif 200 243 68 175 221 53 550 205 69 426 231 66 
!03-11, 15 nif nif nif nif nif nif nif nif nif nif nif nif 200 236 63 
103-50 nif nif nif 300 185 44 450 227 61 300 248 74 426 277 77 
105-41,42* 1580 312 nia nif nif nif 571 269 78 200 282 80 nif nif nif 
!06-!0 ,20 ,22 nil nif nil nif nif nif 409 243 81 525 221 73 200 210 63 
109-62 nil nif nif 300 222 66 50 265 85 100 194 50 300 225 63 
112-12, 13,50 nif nif nif nif nif nif nif nif nif nif nil nil 301 185 44 
112-18, 19, 80, 90 nif nif nif 207 219 52 50 204 53 100 253 69 100 251 68 
113-45 nif nif nif nif nif nif nif nif nif 25 162 29 nif nif nif 
113-41-003,42,43 n/f nil nif 300 203 50 354 216 54 375 234 72 300 275 66 
113-55, 56, 57.58 nif nif nif 600 180 46 301 182 56 250 201 76 300 222 54 

w Season Totals 1,580 312 0 3,607 196 54 3,111 223 65 4,200 219 67 3,528 228 72 
'"""' Total Weighted Avg. 216.38 AnnualAvg. 217 

*Subdistricts 105-21 weights are average sample weights for the 1989 season. 



Table 16. Comparison of sea cucumber weight, commercial versus survey, for Southeast Alaska, 1992, 1995, 1998, and 2001. 

Weight differences between commercial and survey (g) (e.g. commercial minus survey). Percent differences commercial vs. survex 
92193 95196 98/99 01/02 Avg. 92193 95!96 98/99 01102 Avo. 

101-23 nfs 3.73 7.05 20.52 10.43 nfs 102% 103% 110% 105% 
101-44,45,46,48 n/s nfs 39.30 11.80 25.55 nfs nfs 130% 108% 119% 
101-60 nfs nfs n/s n/s nfs nfs nfs nfs nfs nfs 
101-71 n/s nfs nfs n/s nfs nfs nfs nfs nfs nfs 
101-73 n/s nfs nfs nfs nfs nfs nfs nfs nfs nfs 
101-80 nfs -1.24 42.94 nfs nfs nfs 99% 125% nfs 112% 
102-10 -97.82 18.55 47.50 nfs nfs 68% 109% 125% nfs 101% 
102-40 nfs nfs n/s 7.25 7.25 nfs nfs nfs 103% 103% 
102-50 35.45 45.82 44.55 74.68 50.13 117% 126% 128% 148% 130% 
103-11, 15 nfs n/s n/s 0.10 0.10 nfs nfs nfs 100% 100% 
103-50 -109.77 4.16 48.19 68.06 2.66 63% 102% 124% 133% 105% 
105-41,42 nfs 1.76 64.47 nfs 33.11 n/s 101% 130% nfs 115% 
106-10,20,22 nfs 44.38 2.80 -15.98 10.40 n/s 122% 101% 93% 106% 
109-62 nfs 104.74 17.69 71.94 64.79 nfs 165% 110% 147% 141% 
112-12, 13,50 n/s nfs nfs 4.35 4.35 nfs n/s nfs 102% 102% 
112-18,19,80,90 nfs ·10.15 9.53 30.63 10.00 nfs 95% 104% 114% 104% 
113-45,61 nfs nfs nfs nfs n/s n/s nfs nfs nfs 
113-41-003,42,43 n/s -39.51 3.70 57.55 7.25 nfs 85% 102% 126% 104% 
113-55,56,57,58 nfs 9.77 3.56 30.36 14.56 nfs 106% 102% 116% 108% 

w Grand Average by year -57.38 16.55 27.61 30.11 4.22 83% 110% 115% 117% 106% 
N Grand Average by Area 18.51 110% 



Figure 1. Sea cucumber survey areas 1992, 1995, 1998, and 2001. 
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Sea Cucumber Shore Density 
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Figure 2. Numbers of sea cucumbers per linear meter of shore in Southeast Alaska, 1992, 1995, 1998, and 2001. 
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Average Sea Cucumber Survey Weight 
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Figure 3. 
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Sea Cucumber Shoreline Biomass 
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Figure 4. Sea cucumber biomass (kg) per meter of shore iu Southeast Alaska, 1992, 1995, 1998, and 2001. 
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Figure 6. Average sea cucumber assessment survey weights by area and season for 1992, 1995, 1998, and 2001. 
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Figure 8. Subdistrict 101-23 sea cucumber survey area aud trausects surveyed in 1992, 1995, and 1998. 
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Figure 9. Subdistrict 101-44, 101-45, 101-46, and 101-48 sea cucumber survey area and transects 
surveyed in 1998. 
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Figure 10. Subdistrict 101-60, 101-71, and 101-73 sea cucumber survey area and transects surveyed in 
1992. 
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Figure 11. Subdistrict 101-80 sea cucumber survey area and transects surveyed in 1995 and 1998. 
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Figure 12. Subdistricts 102-10 and 102-15 sea cucumber survey area and transects surveyed in 1992, 
1995, and 1998. 
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Figure 13. Subdistrict 102-50 sea cucumber survey area and transects surveyed in 1992, 1995, and 1998. 
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Figure 14. Subdistrict 103-50 sea cucumber survey area aud trausects surveyed iu 1992, 1995, aud 1998. 
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Figure 15. Subdistrict 105-41 and 105-42 sea cucumber survey area and transects surveyed in 1995 and 
1998. 
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106-22 

Figure 16. Subdistrict 106-10, 106-20, 106-22 sea cucumber survey area aud transects surveyed iu 1995 
aud 1998. 
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Figure 17. Subdistrict 109-62 sea cucumber survey area and transects surveyed in 1992, 1995, and 1998. 
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Figure 18. Subdistrict 112-18, 112-19, 112-80, and 112-90 sea cucumber survey area and transects 

surveyed in 1992, 1995, and 1998. 
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Figure 19. Subdistrict 113-41-003, 113-42, and 113-43 sea cucumber survey area and transects surveyed 
in 1992, 1995, and 1998. 

55 



113-55 

Figure 20. Subdist1ict 113-55, 113-56, 113-57, and 113-58 sea cucumber survey area and transects 
surveyed in 1992, 1995, and 1998. 

56 



' .. .. @) 

Figure 21. Subdistrict 102-40 sea cucumber survey area and transects surveyed in 2001. 
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Figure 22. Subdistrict 103-11 and 103-15 sea cucumber survey area and transects surveyed in 2001. 
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Figure 23. Subdistrict 112-12, 112-13, and 112-50 sea cucumber survey area and transects surveyed in 
2001. 
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Figure 24. Mean sea cucumber density by depth and habitat type, including numbers of observations 
(data from 1992, 1995, 1998, and 2001 surveys). Cucumber density stratified by depth and 
substrate only for initial surveys. 
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Figure 25. Sea cucumber commercial fishery summary in Southeast Alaska, 1992, 1995, 1998, and 
2001. 
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Figure 26. Sea cucumber co=ercial catch-per-unit-effort iu Southeast Alaska for 1992, 1995, 1998, 
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Figure 27. Average commercial sea cucumber weights, 1989, 1992, 1995, 1998, and 2001. 
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Figure 28. Individual sea cucumber weights by area from the 1992, 1995, 1998, and 2001 commercial 
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Appendix 1. Key to vegetative substrate types used for sea cucumber assessment surveys. 

Code Ex2anded 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 1narina, Phyllospadix 
serrulatus, P. scouleri 

FIL Filamentous red algae Sea brush, poly, black tassel Polysiphonia pacifica, P. 
hend1yi, Pterosiphonia 
bipinnata 

FIR Fir kelp Black pine, Oregon pine (red algae) Neorhodomela larix, 
N.oregona 

FUC Fucus Rockweed or popweed Fucus gardneri 

HIR Hair kelp Witch's hair, stringy acid kelp Desmarestia aculeata, D. 
viridis 

LAM Laminaria split kelp, sugar kelp, suction-cup Laminaria bongardiana, L. 
kelp saccharina, L. yezoensis 

(when isolnted and 
identifiable) 

LBK Large Brown Kelps Five-ribbed kelp, three-ribbed kelp, Costaria costata, Cymathere 
split kelp, sugar kelp, sea spatula, triplicata, Lmninaria spp., 
sieve kelp, ribbon kelp Pleurophycus gardneri, 

Agarum, Almia spp. 

MAC Macrocystis macrocystis Macrocystis integrifolia 

NER Nereocystis Bull kelp Nereocystis leutkeana 

RED Red algae All red leafy algae (red ribbons, red Palmaria mollis, P. 
blades, red sea cabbage, Turkish hecatensis, P. 
washcloth) callophylloides, Dilsea 

californica, Neodilsea 
borealis, Mastocmpus 
papillatus, Turnerella 
mertensiana 

ULV Ulva Sea lettuce Ulva fenestrata, Ulvaria 
obscura 

COR Coralline algae Coral seaweeds (red algae) Bossiella, Corallina, 
Serraticardia 
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Appendix 2. 

Code 

RCK 

BLD 

CBL 

GVL 

SND 

MUD 

SIL 

BAR 

SHL 

MUS 

WDY 

Key to bottom types used for sea cucumber assessment surveys. 

Expanded code 

Bedrock 

Boulder 

Cobble 

Gravel 

Sand 

Mud 

Silt 

Barnacle 

Shell 

Mussels 

Woody debris 

Definition 

Various rocky substrates > 1 meter in diameter 

Substrate between 25 em and 1 meter 

Substrate between 6 em and 25 em 

Substrate between 0.4 em and 6 em 

Clearly separate grains of< 0.4 em 

Soft, paste-like material 

Fine organic dusting (vmy rarely used) 

Area primarily covered with barnacles 

Area primarily covered with whole or crushed shells 

Area primarily covered with mussels 

Any submerged bark, logs, branches or root systems 
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Appendix 3. 

101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45.46.48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46.48 
101-44,45.46.48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
I 01-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 

Sea cucumber assessment survey transect latitudes and longitudes, 1992, 1995, 1998, and 
2001. 

2 55.08532 -130.99568 101-60 2 55.56827 -130.81157 
3 55.04313 -130.98567 101-60 3 55.57428 -130.77896 
4 55.03878 -131.00545 101-60 4 55.59320 -130.75055 
5 54.99962 -131.01430 101-60 5 55.60186 -130.71005 
6 54.95932 -130.99687 101-60 6 55.62915 -130.70779 
7 54.99813 -130.88785 101-60 7 55.64072 -130.66776 
8 54.98697 -130.90543 101-60 8 55.64028 -130.64755 
9 54.94125 -130.89103 101-60 9 55.63621 -130.66597 
10 54.95838 -130.94668 101-60 10 55.62836 -130.69913 
11 54.92753 -131.23917 101-60 II 55.60283 -130.69398 
12 54.94313 -131.23545 101-60 12 55.57720 -130.68251 
13 54.99248 -131.25068 101-60 13 55.56464 -130.68352 
14 54.97423 -131.30632 101-60 14 55.59134 -130.70248 
15 54.97672 -131.37342 101-60 15 55.58533 -130.74025 
16 54.99407 -131.32343 101-60 16 55.56915 -130.76327 
17 55.03770 -131.24813 101-60 17 55.55863 -130.80244 
18 55.04597 -131.20385 101-60 18 55.53182 -130.77708 
19 55.00432 -131.30114 101-60 19 55.54845 -130.80892 
20 55.09673 -131.18073 101-60 20 55.54279 -130.85660 
I 55.29363 -131.54967 101-71 I 55.75195 -131.03061 
2 55.37313 -131.46748 101-71 2 55.72845 -131.00431 
3 55.44843 -131.51998 101-71 3 55.70633 -130.97341 
4 55.50195 -131.49453 101-71 4 55.68871 -130.95945 
5 55.48768 -131.47873 101-71 5 55.67698 -130.96889 
6 55.48547 -131.51040 101-71 6 55.65404 -130.94930 
7 55.44412 -131.48892 101-71 7 55.62571 -130.94204 
8 55.36780 -131.44570 101-71 8 55.59859 -130.95437 
9 55.33758 -131.44818 101-71 9 55.58648 -130.95414 
10 55.39173 -131.36937 101-71 10 55.57844 -130.92901 
II 55.42395 -131.32795 101-71 11 55.56190 -130.94064 
12 55.48967 -131.33365 101-71 12 55.57357 -130.87845 
13 55.56853 -131.35715 101-71 13 55.60186 -130.88141 
14 55.60725 -131.35655 101-71 14 55.63171 -130.88961 
15 55.48920 -131.30307 101-71 15 55.65898 -130.89780 
16 55.40145 -131.31443 101-71 16 55.68879 -130.90350 
17 55.34735 -131.38512 101-71 17 55.74130 -130.92722 
18 55.29568 -131.47842 101-71 18 55.75257 -130.95781 
19 55.26182 -131.40412 101-71 19 55.76463 -130.95227 
20 55.25557 -131.41912 101-71 20 55.78547 -130.96608 
I 55.85803 -131.83487 101-73 1 55.71567 -130.88297 
2 55.87628 -131.81228 101-73 2 55.72827 -130.86050 
3 55.91218 -131.80180 101-73 3 55.72906 -130.83139 
4 55.89787 -131.75400 101-73 4 55.72950 -130.80330 
5 55.94285 -131.62807 101-73 5 55.73813 -130.77857 
6 55.94295 -131.59800 101-73 6 55.74878 -130.75953 
7 55.98160 -131.49690 101-73 7 55.75495 -130.73385 
8 55.93572 -131.40332 101-73 8 55.75099 -130.72511 
9 55.90935 -131.55703 101-73 9 55.73822 -130.75040 
10 55.84957 -131.55473 101-73 10 55.73294 -130.78122 
II 55.82973 -131.46460 101-73 11 55.71867 -130.79729 
12 55.83672 -131.64122 101-73 12 55.72175 -130.82461 
13 55.85647 -131.66510 101-73 13 55.71884 -130.85356 
14 55.88945 -131.67167 101-73 14 55.71003 -130.87829 
15 55.88398 -131.60140 101-73 15 55.70034 -130.89998 
16 55.86868 -131.68677 
17 55.98195 -131.47902 
18 55.94845 -131.45413 
19 55.92595 -131.58768 
20 55.99163 -131.42280 

-continued-
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Subdistrict Trans. No. Latitude Longitude Subdistrict Trans. No. Latitude Longitude 
102-10 I 54.72950 -132.27512 103-11,15 I 54.76461 -132.61559 
102-10 2 54.75815 -132.22443 103-11,15 2 54.82570 -132.67122 
102-10 3 54.72030 -132.22970 103-11,15 3 54.83901 -132.64004 
102-10 4 54.69612 -132.16833 103-11,15 4 54.88350 -132.62786 
102-10 5 54.69972 -132.11583 103-11,15 5 54.90819 -132.45362 
102-10 6 54.72102 -132.13168 103-11,15 6 54.89013 -132.41732 
102-10 7 54.71192 -132.10415 103-11,15 7 54.87803 -132.34883 
102-10 8 54.72405 -132.00542 103-11,15 8 54.87705 -132.36436 
102-10 9 54.69063 -132.D1260 103-11,15 9 54.84759 -132.32428 
102-10 10 54.79433 -131.99575 103-11,15 10 54.82710 -132.33328 
102-10 11 54.81358 -132.05943 103-11,15 11 54.80036 -132.35781 
102-10 12 54.80225 -131.95313 103-11,15 12 54.78328 -132.33927 
102-10 13 54.82885 -131.97065 103-11,15 13 54.76725 -132.32971 
102-10 14 54.86527 -132.03845 103-11,15 14 54.73967 -132.31623 
102-10 15 54.86315 -132.06812 103-11,15 15 54.80121 -132.39056 
102-10 16 54.89597 -132.10213 103-11,15 16 54.80883 -132.40775 
102-10 17 54.89817 -132.03448 103-11,15 17 54.82152 -132.43339 
102-10 18 54.87577 -131.97607 103-11,15 18 54.81606 -132.44157 
102-10 19 54.88643 -132.01107 103-11,15 19 54.79453 -132.46188 
102-10 20 54.88825 -131.99655 103-11,15 20 54.94275 -132.42987 
102-40 I 55.22756 -132.07540 103-11,15 21 55.03505 -132.41998 
102-40 2 55.22679 -132.11296 103-11,15 22 55.03719 -132.40690 
102-40 3 55.20919 -132.13642 103-11,15 23 54.95417 -132.39648 
102-40 4 55.19680 -132.14531 103-11,15 24 54.93815 -132.39687 
102-40 5 55.17957 -132.13642 103-11,15 25 54.79570 -132.25420 
102-40 6 55.16862 -132.17898 103-11,15 26 54.81130 -132.27100 
102-40 7 55.21676 -132.19299 103-50 I 55.24693 -133.19592 
102-40 8 55.22139 -132.22044 103-50 2 55.28177 -133.13720 
102-40 9 55.18688 -132.24634 103-50 3 55.27223 -133.17958 
102-40 10 55.23321 -132.24745 103-50 4 55.29000 -133.24228 
102-40 19 55.24471 -132.21544 103-50 5 55.26153 -133.23310 
102-40 20 55.25340 -132.13786 103-50 6 55.29417 -133.27028 
102-40 II 55.24255 -132.27646 103-50 7 55.28195 -133.33750 
102-40 12 55.19038 -132.33358 103-50 8 55.33287 -133.31177 
102-40 13 55.13687 -132.35270 103-50 9 55.35302 -133.39160 
102-40 14 55.19330 -132.34748 103-50 10 55.32878 -133.43552 
102-40 15 55.24496 -132.29568 103-50 11 55.37555 -133.53472 
102-40 16 55.25125 -132.39760 103-50 12 55.36662 -133.49062 
102-40 17 55.25797 -132.41361 103-50 13 55.42278 -133.46250 
102-40 18 55.25182 -132.28746 103-50 14 55.41862 -133.48888 
102-50 I 55.16362 -131.99812 103-50 15 55.43245 -133.57727 
102-50 2 55.15405 -131.95958 103-50 16 55.42067 -133.41318 
102-50 3 55.19073 -131.97695 103-50 17 55.44755 -133.61400 
102-50 4 55.22335 -131.98347 103-50 18 55.43200 -133.55765 
102-50 5 55.25017 -131.99117 103-50 19 55.43238 -133.49858 
102-50 6 55.27435 -132.03828 103-50 20 55.45500 -133.41972 
102-50 7 55.27283 -132.10030 105-41,42 1 56.13857 -133.60853 
102-50 8 55.29202 -132.12560 105-41,42 2 56.13943 -133.46490 
102-50 9 55.29482 -132.17115 105-41,42 3 56.16355 -133.32942 
102-50 10 55.31152 -132.13318 105-41,42 4 56.15245 -133.53250 
102-50 11 55.33445 -132.15457 105-41,42 5 56.13098 -133.50242 
102-50 12 55.36043 -132.17062 105-41,42 6 56.16697 -133.55230 
102-50 J3 55.35833 -132.20863 105-41,42 7 56.19088 -133.51728 
102-50 14 55.39455 -132.23342 105-41,42 8 56.19993 -133.60770 
102-50 15 55.38977 -132.22932 105-41,42 9 56.22242 -133.67253 
102-50 16 55.39647 -132.17242 105-41,42 10 56.26727 -133.62888 
102-50 17 55.39987 -132.19900 105-41,42 II 56.29122 -133.65612 
102-50 18 55.44177 -132.14688 105-41,42 12 56.30748 -133.63803 
102-50 19 55.45110 -132.15677 105-41,42 13 56.30780 -133.61398 

105-41,42 14 56.32645 -133.61513 
105-41,42 15 56.34058 -133.62912 
105-41,42 16 56.12067 -133.52050 
105-41,42 17 56.14905 -133.29107 
105-41,42 18 56.17995 -133.57880 
105-41,42 19 56.31735 -133.66303 

-continued-
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106-10,20,22 2 55.94877 -132.43553 112-18,19,80,90 2 57.04737 -134.60957 
106-10,20,22 3 55.98065 -132.45805 112-18,19,80,90 3 57.07142 -134.62295 
106-10,20,22 4 56.02480 -132.38908 112-18,19,80,90 4 57.10262 -134.63015 
106-10,20,22 5 56.03188 -132.48347 112-18,19,80,90 5 57.13308 -134.63000 
106-10,20,22 6 56.11497 -132.47135 112-18,19,80,90 6 57.15158 -134.61343 
106-10,20,22 7 56.10418 -132.47570 112-18,19,80,90 7 57.17210 -134.64010 
106-10,20,22 8 56.06187 -132.53678 112-18,19,80,90 8 57.24385 -134.64023 
I 06-10,20,22 9 56.13682 -132.59098 112-18,19,80,90 9 57.23793 -134.62677 
106-10,20,22 10 56.07722 -132.59652 112-18,19,80,90 10 57.23317 -134.60577 
106-10,20,22 11 56.03907 -132.60450 112-18,19,80,90 11 57.24853 -134.59690 
I 06-10,20,22 12 56.05507 -132.59515 112-18,19,80,90 13 57.31020 -134.54802 
106-10,20,22 13 55.95352 -132.70483 112-18,19,80,90 14 57.31458 -134.49847 
106-10,20,22 14 55.88062 -132.60143 112-18,19,80,90 15 57.33398 -134.51943 
106-10,20,22 15 55.80187 -132.49373 112-18,19,80,90 16 57.33603 -134.52887 
106-10,20,22 16 55.97717 -132.72640 112-18,19,80,90 17 57.34960 -134.57557 
106-10,20,22 17 55.97310 -132.44648 112-18,19,80,90 18 57.37785 -134.56913 
I 06-10,20,22 18 56.11313 -132.57515 112-18,19,80,90 19 57.26862 -134.61685 
106-10,20,22 19 55.93075 -132.37638 112-18,19,80,90 20 57.20193 -134.64313 
109-62 I 56.53355 -134.19933 112-18,19,80,90 12 57.27987 -134.59027 
109-62 2 56.48330 -134.14400 113-41-003,42,43 1 57.05743 -135.60010 
109-62 3 56.53565 -134.09863 113-41-003,42,43 2 57.12828 -135.57217 
109-62 4 56.50230 -134.06080 113-41-003,42,43 3 57.17467 -135.60917 
109-62 5 56.47950 -134.09382 113-41-003,42,43 4 57.23147 -135.62550 
109-62 6 56.44095 -134.06240 113-41-003,42,43 5 57.22598 -135.58425 
109-62 7 56.41403 -134.04917 113-41-003,42,43 6 57.17535 -135.55138 
109-62 8 56.37158 -134.06308 113-41-003,42,43 7 57.17473 -135.56770 
109-62 9 56.41050 -134.10173 113-41-003,42,43 8 57.15560 -135.58305 
109-62 10 56.44418 -134.11867 113-41-003,42,43 9 57.18155 -135.52707 
109-62 11 56.43420 -134.15655 113-41-003,42,43 10 57.14313 -135.50653 
109-62 12 56.39157 -134.13665 113-41-003,42,43 11 57.17177 -135.45153 
109-62 13 56.42540 -134.17120 113-41-003,42,43 12 57.15077 -B5.430:n 
109-62 14 56.45038 -134.21117 113-41-003,42,43 13 57.20792 -135.49312 
109-62 15 56.46247 -134.20720 113-41-003,42,43 14 57.19452 -135.46688 
109-62 16 56.41262 -134.18860 113-41-003,42,43 15 57.20042 -135.41472 
109-62 17 56.39110 -134.23595 113-41-003,42,43 16 57.24623 -135.42340 
109-62 18 56.38088 -134.25083 113-41-003,42,43 17 57.24698 -135.51567 
109-62 19 56.35012 -134.29388 113-41-003,42,43 18 57.25082 -135.38358 
109-62 20 56.55233 -134.31795 113-41-003,42,43 19 57.20385 -135.37617 
112-12,13,50 1 -134.83249 57.47918 113-41-003,42,43 20 57.17060 -135.41933 
112-12,13,50 2 -134.83537 57.51431 113-55,56,57,58 I 57.55465 -135.58020 
112-12,13,50 3 -134.85600 57.55412 113-55,56,57,58 2 57.55662 -135.66812 
112-12,13,50 4 -134.86647 57.60942 113-55,56,57,58 3 57.56865 -135.58352 
112-12,13,50 5 -134.90724 57.65691 113-55,56,57,58 4 57.60754 -135.61338 
112-12,13,50 6 -134.91967 57.67419 113-55,56,57,58 5 57.65235 -135.68977 
112-12,13,50 7 -134.92977 57.71827 113-55,56,57,58 6 57.64850 -135.78795 
112-12,13,50 8 -134.95268 57.80898 113-55,56,57,58 7 57.67703 -135.72445 
112-12,13,50 9 -135.01055 57.84192 113-55,56,57,58 8 57.70708 -135.72188 
112-12,13,50 10 -135.06104 57.86739 113-55,56,57,58 9 57.73923 -135.78423 
112-12,13,50 11 -135.11502 57.88270 113-55,56,57,58 10 57.75662 -135.77305 
112-12,13,50 12 -135.13444 57.88870 113-55,56,57,58 II 57.72873 -135.70893 
112-12,13,50 13 -135.17600 57.92178 113-55,56,57,58 12 57.67458 -135.57307 
112-12,13,50 14 -135.16629 57.93541 113-55,56,57,58 13 57.63915 -135.49258 
112-12,13,50 15 -135.07619 57.90648 113-55,56,57,58 14 57.53568 -135.48383 
112-12,13,50 16 -134.99385 57.87670 113-55,56,57,58 15 57.56485 -135.44742 
112-12,13,50 17 -134.94181 57.85311 113-55,56,57,58 16 57.59750 -135.56042 
112-12,13,50 18 -134.99463 57.89304 113-55,56,57,58 17 57.70628 -135.70263 
112-12,13,50 19 -134.92123 57.92385 113-55,56,57,58 18 57.66723 -135.61102 
112-12,13,50 20 -134.93482 57.97320 113-55,56,57,58 19 57.64583 -135.64080 

113-55,56,57,58 20 57.69470 -135.71237 
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Appendix4. Sea cucumber assessment survey transect details, 1992. 

Subdistrict Date Tran Tran Sum Of A vg Cues Subdistrict Date Tran Tran Sum Of Avg 
No. side No perm No. side No Cues 

cues cues erm 
101-23 3/2111992 a 34 17 101-60 3/18/1992 6 a 6 3 
101-23 3/2111992 I b 51 25.5 101-60 3118/!992 6 b 8 4 
101-23 3/2111992 2 a 14 7 101-60 3118/!992 7 a 0 0 
101-23 3/2111992 2 b 44 22 101-60 3/18/1992 7 b 0 0 
101-23 3/2111992 3 a 14 7 101-60 3/18/1992 8 a 0 0 
101-23 3/2111992 3 b 3 1.5 101-60 3118/1992 8 b 0 0 
101-23 3/2111992 4 a 38 19 101-60 3118/1992 9 a 7 3.5 
101-23 3121/1992 4 b 57 28.5 101-60 3/18/!992 9 b 3 1.5 
101-23 3/21/1992 5 a 35 17.5 10!-60 3/18/1992 10 a 11 5.5 
101-23 3/2111992 5 b 77 38.5 101-60 3/18/1992 10 b 9 4.5 
101-23 3/22/1992 6 a 11 5.5 101-60 3117/1992 11 a 3 1.5 
101-23 3/22/1992 6 b 16 8 101-60 3/17/1992 11 b 8 4 
101-23 3/27/1992 7 a I 0.5 101-60 3/18/1992 12 a 7 3.5 
101-23 3/27/1992 7 b 0 0 101-60 311811992 12 b 2 1 
101-23 3/27/1992 8 a 16 8 101-60 3/1811992 13 a 7 3.5 
101-23 3/27/1992 8 b 6 3 101-60 3/18/1992 13 b 7 3.5 
101-23 3/27/1992 9 a 10 5 101-60 3/18/1992 14 a 20 10 
101-23 3127/1992 9 b 17 8.5 101-60 3/18/1992 14 b 11 5.5 
101-23 3/2111992 10 a 13 6.5 101-60 3/1711992 15 a 11 5.5 
101-23 3121/1992 10 b 7 3.5 101-60 3117/1992 15 b 9 4.5 
101-23 3118/1992 11 a 52 26 101-60 3117/1992 16 a 9 4.5 
101-23 3118/1992 11 b 36 18 101-60 3/17/1992 16 b 5 2.5 
101-23 3/19/1992 12 a 83 41.5 101-60 3117/1992 17 a 3 1.5 
101-23 3/19/1992 12 b 68 34 101-60 3117/1992 17 b 27 13.5 
101-23 3/18/1992 13 a 68 34 101-60 3117/1992 18 a 0 0 
101-23 3/18/1992 13 b 64 32 101-60 3117/1992 18 b 9 4.5 
101-23 3/20/1992 14 a 9 4.5 101-60 3117/1992 19 a 46 23 
101-23 3/2011992 14 b 17 8.5 101-60 3117/1992 19 b 15 7.5 
101-23 3/20/1992 15 a 16 8 101-60 3/1711992 20 a 29 14.5 
101-23 3/20/1992 15 b 68 34 101-60 3/17/1992 20 b 13 6.5 
101-23 3/20/1992 16 a 42 21 101-71 3/1611992 a 0 0 
101-23 3/20/1992 16 b 55 27.5 101-71 3/16/1992 I b 0 0 
101-23 3/20/1992 17 a 368 184 101-71 3116/1992 2 a 0 0 
101-23 3/2011992 17 b 319 159.5 101-71 3116/1992 2 b 1 0.5 
101-23 3/1911992 18 a 184 92 101-71 3116/1992 3 a 2 I 
101-23 3/19/1992 18 b 94 47 101-71 3116/1992 3 b 7 3.5 
101-23 3/19/1992 19 a 115 57.5 101-71 3115/1992 4 a 4 2 
101-23 3/1911992 19 b 113 56.5 101-71 3/15/1992 4 b 14 7 
101-23 3/19/1992 20 a 11 5.5 101-71 3/15/1992 5 a 5 2.5 
101-23 3/1911992 20 b 9 4.5 101-71 3/15/1992 5 b 13 6.5 
101-60 3/1711992 a 7 3.5 101-71 3/15/1992 6 a 22 11 
101-60 3/1711992 b 7 3.5 101-71 3/15/1992 6 b 7 3.5 
101-60 3/17/1992 2 a 8 4 101-71 3/15/1992 7 a 9 4.5 
101-60 311711992 2 b 37 18.5 101-71 3/1511992 7 b 12 6 
101-60 3117/1992 3 a 41 20.5 101-71 3/16/1992 8 a 6 3 
101-60 3117/1992 3 b 16 8 101-71 3/16/1992 8 b 12 6 
101-60 3117/1992 4 a 3 1.5 101-71 3/161!992 9 a 0 0 
101-60 3/1711992 4 b 15 7.5 101-71 3/16/1992 9 b 0 0 
101-60 3/17/1992 5 a 10 5 101-71 3/16/1992 10 a 6 3 
101-60 3/1711992 5 b 10 5 101-71 3116/1992 10 b 0 0 
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Subdisttict 

101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-71 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 
101-73 

Date Tran Tran Sum Of Avg Cues Subdistrict 
No. side No perm 

cues 

3/16/1992 II 

3/1611992 11 
3/1611992 12 
311611992 12 
3/1611992 13 
3/16/1992 13 
311611992 14 
311611992 14 
3/16/1992 15 
3/16/1992 15 
3115/1992 16 
3/1511992 16 
3/16/1992 17 
3/16/1992 17 

3/1611992 18 
3/16/1992 18 
3/16/1992 19 
3/16/1992 19 
3/16/1992 20 
3/16/1992 20 
3/14/1992 I 
3114/1992 
3/14/1992 2 
3114/1992 2 
3114/1992 3 
3114/1992 3 
3/14/1992 4 
3/14/1992 4 
3/14/1992 5 

3/14/1992 5 

3/15/1992 6 
3/15/1992 6 
3/15/1992 7 
3/15/1992 7 
3/1511992 8 
3/15/1992 8 
3/15/1992 9 
3/15/1992 9 
3/1511992 10 
3/1511 992 10 
3/15/1992 11 
3/1511992 11 
3/1511992 12 
311511992 12 
3/15/1992 13 
3/15/1992 13 
3/15/1992 14 
3115/1992 14 
3/15/1992 15 
3/15/1992 15 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 

a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

18 
20 
9 
11 
16 
7 

16 
13 
18 
4 

14 
0 
11 
15 
0 
0 
0 
0 
4 
5 

17 
21 
5 

5 
0 
0 
4 
3 

32 
2 
0 
2 
3 
7 

6 
I 

3 
4 
4 
14 
0 
0 
3 
7 

8 
5 
I 

23 
16 

9 
10 
4.5 
5.5 
8 

3.5 
8 

6.5 
9 
2 
7 
0 

5.5 
7.5 
0 
0 
0 
0 
2 

2.5 
8.5 
10.5 
2.5 
2.5 
0 
0 
2 

1.5 
0.5 
16 

0 
I 

1.5 

3.5 
3 

0.5 
1.5 

2 
2 
7 
0 
0 

1.5 
3.5 
4 

2.5 
0.5 
11.5 

8 

101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 

Date Tran Tran Sum Of Avg 
No. side No Cues 

311311992 
311311992 I 

3113/1992 2 
311311992 2 
3113/1992 3 
3113/1992 3 
3113/1992 4 
3113/1992 4 
3/13/1992 5 
3/13/1992 5 
3/13/1992 6 
3/13/1992 6 
3/14/1992 7 
3/14/1992 7 
3/14/1992 8 
3/14/1992 8 
3/14/1992 9 
3/14/1992 9 
3/12/1992 10 
3/12/1992 10 
3/12/1992 II 

3/12/1992 II 

3/12/1992 12 
3/12/1992 12 
3112/1992 13 
3/12/1992 13 
3/12/1992 14 
3112/1992 14 
3/13/1992 15 
3/13/1992 15 
3/12/1992 16 
3/12/1992 16 
311411992 17 
311411992 17 
3/14/1992 18 
3/14/1992 18 
3113/1992 19 
3113/1992 19 
3/14/1992 20 
3/14/1992 20 
6/25/1992 
6/25/1992 
6/25/1992 2 
6/25/1992 2 
6/25/1992 3 
6/25/1992 3 
6/25/1992 4 
6/25/1992 4 
6/2511992 5 

6/2511992 5 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 

b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 

a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
a 
b 

cues perm 

2 
0 
3 
12 
9 
12 

3 
13 
22 
7 
10 
0 
0 
9 
8 

77 
14 
28 
18 
3 
3 

26 
19 
8 
15 
18 
7 

7 
15 
3 
8 

I 

2 

10 
6 
4 
4 

22 
29 
31 
22 
19 
41 
27 
16 
40 
26 

I 

0 
1.5 
6 

4.5 
6 

0.5 
1.5 
6.5 
II 

3.5 
5 

0 
0 

4.5 
4 

38.5 
7 
14 
9 

1.5 
1.5 
13 
9.5 
4 

7.5 
9 

3.5 
3.5 
7.5 
1.5 
4 

0.5 
0.5 
I 

0.5 
5 
3 
2 
2 
11 

14.5 
15.5 
II 

9.5 
20.5 
13.5 

8 
20 
13 
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Subdistrict Date Tran Tran Sum Of Avg Cues Subdistrict 

101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
101-90 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 

No. side No perm 
cues 

6/2511992 6 
6/25/1992 6 
6/2411992 7 
6/2411992 7 
6/2411992 8 
6/24/1992 8 
6/24/1992 9 
6/24/1992 9 
6/24/1992 10 
6/24/1992 10 
6/24/1992 11 
6/24/1992 11 
6/24/1992 13 
6/24/1992 13 
6/24/1992 14 
6124/1992 14 
6/24/1992 15 
6/2411992 15 
6/24/1992 16 
6124/1992 16 
6/24/1992 17 
6/24/1992 17 
6/24/1992 18 
6/2411992 18 
6/24/1992 19 
6/24/1992 19 
6/28/1992 1 
6/2811992 
6/28/1992 2 
6/28/1992 2 
6/2811992 3 
6/28/1992 3 
6/2811992 5 
6/28/1992 5 
6/2811992 6 
6/28/1992 6 
6/2811992 7 
6/28/1992 7 
6/28/1992 8 
6/28/1992 8 
6/28/1992 9 
6/28/1992 9 
6/28/1992 10 
6/2811992 10 
6/28/1992 11 
6/28/1992 11 
6/2811992 12 
6/2811992 12 
6/26/1992 13 
6/2611992 13 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

12 
42 
22 
26 
13 
10 
13 
22 
29 
25 
33 
44 
28 
33 
61 
31 
18 
17 
10 
16 
14 
22 
20 
10 
59 
54 
0 
0 
31 
5 
1 
0 
0 
0 
38 
23 
36 
29 
0 
0 
2 
0 
10 
2 
19 
16 
0 
0 
12 
12 

6 
21 
11 
13 
6.5 
5 

6.5 
11 

14.5 
12.5 
16.5 
22 
14 

16.5 
30.5 
15.5 

9 
8.5 
5 
8 
7 
11 
10 
5 

29.5 
27 
0 
0 

15.5 
2.5 
0.5 
0 
0 
0 
19 

11.5 
18 

14.5 
0 
0 
I 

0 
5 

9.5 
8 
0 
0 
6 
6 

102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 

-continued-

78 

Date Tran Tran Sum Of A vg 
No. side No Cues 

cues perm 

6/27/1992 14 
6/27/1992 14 
6/27/1992 15 
6/27/1992 16 
6/27/1992 16 
6/2711992 17 
6127/1992 17 
6/27/1992 18 
6/2711992 18 
6/27/1992 19 
6127/1992 19 
6/27/1992 20 
6/2711992 20 
6/26/1992 I 

6/26/1992 
6/27/1992 2 
6/27/1992 2 
6/26/1992 3 
6/26/1992 3 
6/26/1992 4 
6/26/1992 4 
6/26/1992 5 
6/26/1992 5 
6/26/1992 6 
6/26/1992 6 
6/25/1992 7 
6/25/1992 7 
6/25/1992 8 
6/25/1992 8 
6/2511992 9 
6/25/1992 9 
6/2511992 10 
6/25/1992 10 
6/25/1992 11 

6/25/1992 11 
6/2511992 12 
6/25/1992 12 
6/26/1992 13 
6/26/1992 13 
6/26/1992 14 
6/26/1992 14 
6/26/1992 15 
6/26/1992 15 
6/26/1992 16 
6/2611992 16 
6/26/1992 17 
6/26/1992 17 
6/26/1992 18 
6/26/1992 18 
6/2611992 19 

a 
b 
a 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 

22 
32 
!51 
2 
28 
12 
34 
14 
55 
30 
44 
35 
33 
58 
59 
0 
2 

35 
65 
10 
3 
0 
2 

114 
107 
19 
10 
7 
12 
3 
0 
9 
10 
16 
23 
13 
4 

0 
0 
9 
3 
7 

II 

24 
32 
9 
18 
2 
0 
52 

11 
16 

75.5 

14 
6 

17 
7 

27.5 
15 
22 

17.5 
16.5 
29 

29.5 
0 

17.5 
32.5 

5 
1.5 
0 
1 

57 
53.5 

9.5 
5 

3.5 
6 

1.5 
0 

4.5 
5 
8 

11.5 
6.5 
2 
0 
0 

4.5 
1.5 
3.5 
5.5 
12 
16 
4.5 
9 
1 
0 
26 
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Subdistrict 

102~SO 

103-SO 
!03~SO 

!03~SO 

!03~SO 

103~SO 

!03~SO 

103~SO 

103-SO 
103-SO 
!03~SO 

!03~SO 

103-SO 
103~SO 

!03~SO 

103~SO 

!03~SO 

103-SO 
103~SO 

!03~SO 

103-SO 
103-SO 
!03~SO 

103~SO 

103-50 
103~50 

103~SO 

103~SO 

103~50 

103~SO 

103-SO 
103~SO 

103~SO 

!03~SO 

103~SO 

!03~SO 

!03~SO 

103~SO 

103~SO 

103~SO 

109~62 

109-62 
109~62 

109~62 

109~62 

109~62 

109~62 

109~62 

109-62 
109~62 

Date Tran Tran Sum Of Avg Cues 
No. side No perm 

cues 

6/26/1992 19 
6/3011992 
6/3011992 
711/1992 2 
711/1992 2 
711/1992 3 
711/1992 3 
6/30/1992 4 
6/30/1992 4 
711/1992 s 
7/111992 s 
6/30/1992 6 
6/30/1992 6 
6/30/1992 7 
6/30/1992 7 
6/30/1992 8 
6/30/1992 8 
6/30/1992 9 
6/30/1992 9 
6/30/1992 10 
6/30/1992 10 
6/30/1992 11 
6/30/1992 II 
6/30/1992 12 
6/3011992 12 
6/29/1992 13 
6/29/1992 13 
6/29/1992 14 
6/29/1992 14 
6/30/1992 IS 
6/30/1992 1S 
6/29/1992 16 
6/29/1992 16 
6/29/1992 17 
6/29/1992 17 
6/29/1992 18 
6/29/1992 18 
6/29/1992 19 
6/2911992 19 
6/29/1992 20 
6/1611992 
6/16/1992 I 
6/16/1992 2 
6/16/1992 2 
6/16/1992 3 
6/16/1992 3 
6/16/1992 4 
6/16/1992 4 
6116/1992 s 
6116/1992 s 

b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

82 
34 
49 
12 
16 
26 
18 
23 
21 

21 
20 
1 
0 

52 
59 
7 

10 
27 
5 

19 
18 

1 

44 

30 

I 

28 
4 

34 
19 
34 
31 
9 
6 
0 
1 
0 
0 
3 
5 
8 
13 
7 

0 
0 

46 
31 

41 
17 

24.S 
6 
8 

13 
9 

11.S 
10.S 
0.5 
o.s 
IO.S 
10 
O.S 
0 
26 

29.S 
3.5 
s 

13.S 
2.5 
9.S 
9 

o.s 
0.5 
22 
1S 
0.5 
0.5 
14 
2 
17 
9.5 
17 

IS.S 
4.S 
3 
0 

o.s 
0 
0 

l.S 
2.5 
4 

6.5 
3.5 
0 
0 

23 
IS.S 

Subdistrict 

109~62 

109-62 
109~62 

109~62 

109-62 
109~62 

109~62 

109~62 

109~62 

109~62 

109~62 

109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109~62 

109-62 
109-62 
109-62 

Date Tran Tran Sum Of A vg 
No. side No Cues 

6/16/1992 6 
6/16/1992 6 
6/1S/1992 7 
6/1S/1992 7 
6/1S/1992 8 
6/IS/1992 8 
6/IS/1992 9 

6/1S/1992 9 
6/16/1992 10 
6/16/1992 10 
6/16/1992 11 
6/16/1992 I 1 
6/1S/1992 12 
6/IS/1992 12 
6/1S/1992 13 
6/IS/1992 13 
6/ISI1992 14 
6/IS/1992 14 
6/1S/1992 IS 
611S/!992 IS 
6/IS/1992 16 
6/IS/1992 16 
6/ISI1992 17 
6/1511992 17 
6/15/1992 lR 
611511992 I 8 
6/15/1992 19 
6/15/1992 19 
6/16/1992 20 
6/16/1992 20 

a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

b 
a 
b 
a 
b 

cues perm 

32 16 
6 3 

29 14.5 
55 27.5 
0 0 
0 0 

82 41 
174 87 
52 26 
48 24 
28 14 
59 29.5 
60 30 
41 20.5 
72 36 
113 56.5 
0 0 
3 1.5 
12 6 
12 6 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

112~18,19,80,90 6/14/1992 a 0 
0 
6 
19 
7 

0 
0 
3 

9.5 
3.5 
0.5 
0 
0 
7 
8 
0 

33 
32 
1.5 
3 

4.5 
l.S 
0.5 
0 

5.5 

j 12~ 18,19,80,90 
112~18,19,80,90 

I 12~18,19,80,90 
112~18,19,80,90 

112~18,19,80,90 

I 12-18,19,80,90 
112~ 18,19,80,90 
112-18,19,80,90 
112~18,19,80,90 

112~18,19,80,90 

112~18,19,80,90 

112-18,19,80,90 
112~18,19,80,90 

112~ 18,19,80,90 
112~18,19,80,90 

112~18,19,80,90 

112-18,19,80,90 
112~18,19,80,90 

112~18,19,80,90 

-continued-

79 

6/14/1992 
6/14/1992 
6/14/1992 
6/14/1992 
6/14/1992 
6/1411992 
6/14/1992 
6/1411992 
6/14/1992 
6/1411992 
6/1411992 
6/14/1992 
611411992 
6/14/1992 
6/1311992 
6113/1992 
6113/1992 
6/13/1992 
6/13/1992 

2 
2 
3 
3 
4 
4 
5 
5 

6 
7 

7 
9 
9 
10 
10 
11 
11 
12 

b 
a 
b 

a 
b 

a 
b 

a 
b 

a 
a 
b 
a 
b 
a 
b 

a 
b 
a 

0 
0 
14 
16 
0 

66 
64 
3 
6 
9 
3 
1 
0 
11 
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Subdistdct 

112 18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,I9,80,90 
112-18,19,80,90 
112-18, I9,80,90 
112-18,19,80,90 
112-18,19,80,90 

113-4I-003,42,43 
113-41-003,42,43 
I 13-41-003,42,43 
113-41-003,42,43 
l13-4I-003,42,43 
113-41-003,42,43 
I 13-41-003,42,43 
113-41-003,42,43 
113-41-003,42,1[3 

113-41-003,42,43 
I 13-41-003,42,43 
I 13-41-003,42,43 
113-41-003,42,43 
Il3-41-003,42,43 
113-41-003,42,43 
I I3-4I-003,42,43 
113-41-003,42,43 
I I3-4I-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-55,56,57,58 
113-55,56,57,58 
l I3-55,56,57,58 
113-55,56,57,58 
l 13-55,56,57,58 
l 13-55,56,57,58 
113-55,56,57,58 
I 13-55,56,57,58 

Date Tran Tran Sum Of A vg Cues 
No. side No perm 

cues 

6/131!992 12 
6113/1992 13 
6/13/1992 13 
6/13/1992 14 
61!3/1992 14 
6/131!992 15 
61131!992 15 
61!3/1992 16 
61131!992 16 
6113/1992 17 
6113/1992 17 
61131!992 18 
6113/1992 18 
61!3/1992 19 
6114/1992 20 
6/14/1992 20 
6/9/1992 
6/9/1992 2 
6/!0/1992 3 
6/10/1992 3 
6/9/1992 4 
6/9/1992 4 
6/911992 5 
6/91!992 5 
6191!992 6 
6/91!992 6 
6/1011992 7 
6/10/1992 7 
6/9/1992 8 
6/10/1992 9 
6/!01!992 9 
6/l 011992 I 0 
61 101!992 lO 
6/!011992 ll 
611 Oil 992 11 
6/101!992 12 
6/1011992 12 
6/9/1992 13 
6/9/1992 14 
6/9/1992 14 
6/9/1992 I7 
6/91!992 17 

6/ll/1992 
6/11/1992 
6/11/1992 2 
6/ll/1992 2 
6/1111992 3 
6/I 11!992 3 
6/1111992 4 
6/1111992 4 

b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
a 
b 
a 
a 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
a 
b 
a 
b 
a 
b 
a 
b 

a 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

7 
27 
32 
0 
0 
31 
19 
0 
3 
12 
21 
61 
43 
46 
110 
109 

6 
0 
12 
I8 
5 
12 
29 
3I 
5 

I3 
30 
21 
8 

42 
41 
5 

6 
34 
35 
82 
53 
49 
44 
55 
34 
43 
43 
34 
0 
0 

21 
17 
lO 
I2 

3.5 
13.5 
16 
0 
0 

15.5 
9.5 
0 

!.5 
6 

10.5 
30.5 
2!.5 
23 
55 

54.5 
3 
0 
6 
9 

2.5 
6 

14.5 
15.5 
2.5 
6.5 
15 

10.5 
4 

21 
20.5 
2.5 
3 
17 

17.5 
41 

26.5 
24.5 
22 

27.5 
17 

2!.5 
2!.5 
17 
0 
0 

10.5 
8.5 
5 

6 

80 

Subdistrict 

113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
l 13-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
I 13-55,56,57,58 
113-55,56,57,58 
l 13-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 

113-55,56,57,58 
l 13-55,56,57,58 
l 13-55,56,57,58 
113-55,56,57,58 
l 13-55,56,57,58 
113-55,56,57,58 
I 13-55,56,57,58 

Date 

6/11/1992 
6/111!992 
6/11/1992 
61111!992 
611111992 
6111/1992 
6/11/1992 
6/ll/1992 
6/12/1992 
6/12/1992 
6/12/1992 
6/1211992 
6/1211992 
6/1211992 
6/11/1992 
6/1111992 
6/1211992 
6/121I992 
611211992 
6/1211992 
6112/1992 
6/12/1992 
6/12/1992 
61!2/1992 
6112/1992 
6/1211992 
6111/1992 
6/11/1992 
6/11/1992 
6/11/1992 
6/1111992 
6/11/1992 

Tran Tran Sum Of A vg 
No. side No Cues 

5 

5 
6 
6 
7 

7 

8 
8 
9 
9 
10 
10 
11 
II 

12 
12 
13 
13 
I4 
14 
15 
15 
16 
16 
17 
l7 

18 
18 
19 
19 
20 
20 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

cues perm 

8 
11 
18 
43 
19 
23 
23 
26 
0 
0 

29 
22 
56 
13 
23 
20 
0 

10 
II 

89 
59 
35 
15 
15 
4 

46 
29 
23 
22 
39 
30 

4 
5.5 
9 

2!.5 
9.5 
1!.5 
1!.5 
13 
0 
0 

14.5 
II 

28 
6.5 
1!.5 
lO 
0 

0.5 
5 

5.5 
44.5 
29.5 
!7.5 
7.5 
7.5 
2 
23 

14.5 
1!.5 
I 1 

19.5 
I5 
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Subdistrict 

101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
10!-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 

Sea encumber assessment survey transect details, 1995 

Date Tran Tran Sum Of A vg Cues Subdistrict 
No. side No perm 

cues 

6nt1995 
6ntl995 
6ni199S 2 
6nt1995 2 
6nl1995 3 
6ntl995 3 
6ntl995 4 
6ntl995 4 

6/8/1995 5 
6/8/1995 5 
6/8/1995 6 
6/8/1995 6 

6/8/1995 7 
6/8/1995 7 
6/8/1995 8 
6/8/1995 8 
6/8/1995 9 
6/811995 9 
6/8/1995 10 
6/811995 10 
6/8/1995 11 
6/8/1995 11 
6/811995 12 
6/8/1995 12 
6/8/l995 l3 
6/8/1995 13 
6/8/1995 14 
6/8/1995 14 
6/811995 IS 
6/8/1995 IS 
6/811995 16 
6/811995 16 
8/18/1995 
811811995 I 

8/1811995 2 
811811995 2 
8/18/1995 3 
8/18/1995 3 
8/1811995 4 
8/18/1995 4 
811811995 5 

8/1811995 5 
811811995 6 
8118/1995 6 
8/1811995 7 
8/18/1995 7 
811811995 8 
8/18/1995 8 
8/18/1995 9 
8/1811995 9 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

9 4.5 
10 5 

115 57.5 
65 32.5 
7 3.5 
12 6 

41 20.5 
41 20.5 
125 62.5 
67 33.5 
5 2.5 
3 1.5 
3 1.5 
0 0 
7 3.5 
12 6 
4 2 
23 11.5 
9 4.5 
13 6.5 
96 48 
115 57.5 
138 69 
145 72.5 
67 33.5 
58 29 
0 0 
0 0 

109 54.5 
86 43 
32 16 
21 10.5 
10 5 
9 4.5 

23 11.5 
20 10 
42 21 
33 16.5 
50 25 
47 23.5 
10 5 
8 4 

45 22.5 
30 IS 
5 2.5 
6 3 
0 0 
0 0 

27 13.5 
21 10.5 

101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-27 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 

-continued-

81 

Date Tran Tran Sum Of A vg 
No. side No Cues 

cues perm 

8/1811995 10 
811811995 10 
811811995 11 
811811995 11 
811811995 12 
811811995 12 
811811995 13 
811811995 13 
61611995 I 
6/611995 
61611995 2 
6/6/1995 2 
6/611995 3 
61611995 3 
6/611995 4 
61611995 4 
61611995 5 
6/6/1995 5 
61611995 6 
6/6/1995 6 

6/611995 7 
61611995 7 
6/611995 8 
6/611995 8 
6/7/1995 10 
6ntl995 10 
61711995 12 
61711995 12 
6/711995 13 
6/711995 13 
61611995 14 
61611995 14 
6ntl995 16 
6ntl995 16 
616/1995 17 
61611995 17 
61611995 18 
61611995 18 
61611995 20 
61611995 20 
6/10/1995 
6/10/1995 
6110/1995 2 
6/10/1995 2 
611011995 3 
6/10/1995 3 
6/10/1995 5 
611011995 5 

611011995 6 
611011995 6 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

41 
31 
24 
19 
45 
44 
IS 
47 
7 

4 
27 
24 
4 
0 
6 
9 
10 
13 
5 
8 
0 
0 
0 
1 

11 

7 
27 
22 
IS 
10 
0 
4 

8 
9 
2 
2 
0 
8 
6 
0 
0 
0 
12 
13 
0 
0 
0 
0 

37 
40 

20.5 
15.5 
12 
9.5 

22.5 
22 
7.5 
23.5 
3.5 
2 

13.5 
12 
2 
0 
3 

4.5 
5 

6.5 

2.5 
4 
0 
0 
0 

0.5 
5.5 
3.5 
13.5 
11 
7.5 
5 
0 
2 
4 

4.5 

0 
4 
3 
0 
0 
0 
6 

6.5 

0 
0 
0 
0 

18.5 
20 
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Subdistrict 

102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 

Date 

6/10/1995 
6/10/1995 
6/9/1995 
6/9/1995 
6/9/1995 
61911995 

6/9/1995 
6/9/1995 
61911995 
6/9/1995 
6/9/1995 
6/9/1995 
61911995 

6/9/1995 
6/9/1995 
6/9/1995 
61911995 
6/9/1995 
6/9/1995 
61911995 
61911995 
6/9/1995 
6/9/1995 
61911995 
8/17/1995 
8/17/1995 
8117/1995 
8117/1995 
8/17/1995 
8/17/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 

Tran Tran Sum Of Avg Subdistrict 
No. side No Cues per 

7 
7 

9 
9 
10 
10 
11 
11 
12 
12 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 

2 
2 
3 
3 
4 

4 

5 
5 
6 
6 
7 

7 
8 
8 
9 
9 
10 
10 
11 
11 
12 
12 
13 
13 

a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 

b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 

cues 

12 
14 
2 
2 

24 
14 
12 
10 

1 
23 
32 
51 
80 
34 
37 
24 
18 
41 
39 
41 
35 
36 
55 
18 
29 
1 

0 
43 
44 
17 
39 

91 
106 
42 
27 
12 
25 
3 
2 

28 
14 
5 
2 
7 

9 
0 
0 

m 

6 
7 

12 
7 

6 
5 

0.5 
0.5 
11.5 
16 

25.5 
40 
17 

18.5 
12 
9 

20.5 
19.5 
20.5 
17.5 
18 

27.5 
9 

14.5 
0.5 
0 

21.5 
22 
8.5 

19.5 
0.5 
0.5 

45.5 
53 
21 

13.5 
6 

12.5 
1.5 
1 

14 
7 

2.5 

3.5 
4.5 
0 
0 

102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 

105-41,42 
105-41,42 
105-41,42 
105-41,42 

-continued-

82 

Date 

8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
8/16/1995 
6/10/1995 
6/10/1995 
6/10/1995 
6/10/1995 
6/10/1995 
611011995 

6/10/1995 
6/10/1995 
6/10/1995 
6/10/1995 
611011995 

6/10/1995 
6/11/1995 
6111/1995 
611111995 

611111995 
611111995 
611111995 

6/11/1995 
6/11/1995 
6/11/1995 
6/11/1995 
6/ll/1995 
6/1111995 
6/1111995 
6/1111995 
611111995 
611111995 

6/1111995 
6/ll/1995 
611111995 
611111995 
6111/1995 
6111/1995 
611111995 

611111995 

6/11/1995 
6/11/1995 
9/8/1995 
9/8/1995 
9/9/1995 
91911995 

Tran Tran Sum Of Avg 
No. side No Cues 

14 
14 
15 
15 
16 
16 
19 
19 

I 

2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

7 

8 
8 
9 

9 
10 
10 
12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 
1 

2 
2 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

cues perm 

4 

25 
14 
15 

105 
l12 
51 
34 
41 
48 
9 
8 
12 
13 
41 
24 

1 

23 
31 
3 

26 
44 
0 
3 
10 
2 
0 
2 
37 
59 
1 

0 
17 
19 
15 
37 
47 
24 
27 
22 
0 
0 

2 
26 
15 
I 

0 

2 
12.5 

7 
7.5 
52.5 
56 

25.5 
17 

20.5 
24 
4.5 
4 
6 

6.5 
20.5 
12 
0.5 
0.5 
11.5 
15.5 
1.5 
0.5 
13 
22 
0 

1.5 
5 

0 
1 

18.5 
29.5 
0.5 
0 

8.5 
9.5 
7.5 
18.5 
23.5 
12 

13.5 
II 

0 
0 

0.5 

13 
7.5 
0.5 
0 
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Subdistrict Date Tran Tran Sum Of A vg Cues 

105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 

106-10,20,22 
106-10,20,22 
106-10,20,22 
I 06-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
I 06-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
I 06-10,20,22 
I 06-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 

9/9/1995 
9/9/1995 
9/8/1995 
9/8/1995 
9/911995 
9/9/1995 
9/8/1995 
9/8/1995 
9/811995 
9/811995 
9/811995 
9/8/1995 
9/8/1995 
9/8/1995 
9/8/1995 
9/8/1995 
9/8/1995 
9/8/1995 
9/8/1995 
9/8/1995 
9/8/1995 
9/8/1995 
9/8/1995 
9/8/1995 
9/8/1995 
91911995 

9/9/1995 
9/6/1995 
9/6/1995 
9/6/1995 
9/6/1995 
9/6/1995 
9/6/1995 
9/7/1995 
91711995 

9/7/1995 
91711995 

91711995 
9/7/1995 
91711995 

9/7/1995 
91611995 
9/6/1995 
9/6/1995 
91611995 

91611995 
91611995 

91611995 
91611995 
91611995 

No. side No perm 
cues 

3 
3 
4 

4 

5 
5 
6 
6 
7 
7 

8 
9 
9 
10 
10 
11 
11 
12 
12 
13 
13 
14 
14 
15 
15 
16 
16 

2 
2 
3 
3 
4 

4 
5 
5 

6 
6 
7 
7 
8 
8 
9 
9 
10 
10 
II 

11 
12 

a 
b 
a 
b 

a 
b 

a 
b 

a 
b 

a 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
b 

0 
0 

67 
129 
16 
28 
5 
8 
0 
0 
6 
0 
0 
16 
7 
17 
20 
13 
25 
9 
4 
12 
8 

36 
13 
22 
65 

47 
34 
43 
68 
3 
I 

5 
10 
22 
40 
59 
53 
55 
5 

162 
106 
11 
4 

35 
30 
22 
45 
2 

0 
0 

33.5 
64.5 

8 
14 

2.5 
4 
0 
0 
3 
0 
0 
8 

3.5 
8.5 
10 
6.5 
12.5 
4.5 
2 
6 
4 

18 
6.5 
11 

32.5 
23.5 
17 

21.5 
34 
1.5 
0.5 
2.5 
5 

11 
20 

29.5 
26.5 
27.5 
2.5 
81 
53 
5.5 
2 

17.5 
15 
11 

22.5 

Subdistrict 

106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
I 06-10,20,22 

109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 

112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
continued-

83 

Date 

9/61!995 
9/6/1995 
9/6/1995 
9/6/1995 
9/6/1995 

9/12/1995 
9/12/1995 
9/12/1995 
9/12/1995 
9112/1995 
9112/1995 
9112/1995 
9112/1995 
9/12/1995 
9/12/1995 
9/11!1995 
9/11/1995 
9/12/1995 
9/12/1995 
9/11/1995 
9/11/1995 
9/11/1995 
9/11!1995 
9/11/1995 
9/( 111995 
9/11!1995 
9/11/1995 
9/11/1995 
9/11!1995 
9/11!1995 
9/11/1995 
9/1111995 
9/1111995 
911111995 
9/11/1995 
9/11/1995 
9111/1995 
9111/1995 
9/11/1995 
9/11/1995 
9/11!1995 
9/11!1995 
9111/1995 
9/12/1995 
9/12/1995 
9/12/1995 
9/12/1995 
9/12/1995 
9/12/1995 
9/12/1995 

Tran Tran Sum Of Avg 
No. side No Cues 

13 
13 
14 
15 
15 
I 

1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 

8 
8 
9 
9 
10 
10 
11 
11 
12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 
I 

2 
2 
3 

a 
b 

a 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

a 

cues perm 

5 
0 
84 
9 
0 

4 

9 
0 
0 
0 
1 
5 
15 
19 
38 
5 
3 
0 
0 
19 
38 
48 
36 
4 
40 
29 
29 
37 
29 
0 
0 

42 
26 
2 
I 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
7 

7 
2 

2.5 
0 

42 
4.5 
0 

0.5 
2 

0.5 
4.5 
0 
0 
0 

0.5 
2.5 
7.5 
9.5 
19 
2.5 
1.5 
0 
0 

9.5 
19 
24 
18 
2 
20 

14.5 
14.5 
18.5 
14.5 

0 
0 

21 
13 
I 

0.5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.5 
3.5 
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Subdistrict 

112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 

113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
I 13-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
I 13-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 

Date Tran Tran Sum Of Avg Cues 
No. side No perm 

cues 

9/12/1995 3 
9/12/1995 4 
9/1211995 4 
9/12/1995 5 
9112/1995 5 
911311995 6 
9/13/1995 6 
9/1311995 7 
9/1311995 7 
611511995 8 
611511995 8 
611511995 9 
6115/1995 9 
611511995 10 
6/15/1995 10 
6/1511995 11 
6/1511995 II 
611511995 12 
6115/1995 12 
9/13/1995 13 
9/13/1995 13 
9/13/1995 14 
9/13/1995 14 
9/13/1995 15 
9/13/1995 15 
9/13/1995 16 
9/13/1995 16 
9/1311995 17 
9/13/1995 17 
9/13/1995 18 
9113/1995 18 
6/1511995 19 
611511995 19 
9/13/1995 20 
9/1311995 20 
611311995 3 
6/1311995 3 
611311995 4 
6/13/1995 4 
611311995 5 
6113/1995 5 
6112/1995 6 
6112/1995 6 
6113/1995 7 
6/13/1995 7 
611211995 8 
6/12/1995 8 
6112/1995 9 
6/12/1995 9 
6/12/1995 10 

b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 

5 
I 
0 
0 
9 
0 
0 
55 
57 
7 
4 
12 
2 
0 
0 

4 
3 
7 

107 
140 
0 
0 
8 
5 
3 
3 
0 

9 
9 

29 
25 
15 
40 
5 
11 
15 
10 
16 
21 
19 
17 
13 
18 
5 
8 

26 
30 
18 

2.5 
0.5 
0 
0 

4.5 
0 
0 

27.5 
28.5 
3.5 
2 
6 
I 

0 
0 

0.5 
2 

1.5 
3.5 

53.5 
70 
0 
0 
4 

2.5 
1.5 
1.5 
0 

0.5 
4.5 
4.5 

14.5 
12.5 
7.5 
20 
2.5 
5.5 
7.5 
5 
8 

10.5 
9.5 
8.5 
6.5 
9 

2.5 
4 
13 
15 
9 

84 

Subdistrict 

I 13-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
I 13-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
I 13-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
I 13-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 

Date 

6/12/1995 
611211995 
6/12/1995 
611211995 
6/12/1995 
611311995 
6/13/1995 
6113/1995 
6/1311995 
6112/1995 
6/12/1995 
6/12/1995 
6/12/1995 
6/12/1995 
611211995 
6113/1995 
611311995 
6/13/1995 
6113/1995 
6/13/1995 
6/13/1995 
6/1411995 
611411995 
6/14/1995 
611411995 
611411995 
6/14/1995 
6/14/1995 
611411995 
611411995 
6/1411995 
6/1411995 
6/14/1995 
6114/1995 
611411995 
6/14/1995 
6/14/1995 
6/1411995 
611411995 
6113/1995 
6/1311995 
6113/1995 
6/13/1995 
6114/1995 
6/14/1995 
6/14/1995 
611411995 
6/1411995 
611411995 
6/14/1995 

Tran Tran Sum Of A vg 
No. side No Cues 

10 
11 
11 
12 
12 
13 
13 
14 
14 
17 
17 
18 
18 
19 
19 

2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
8 
8 
9 
9 

10 
10 
II 

11 
12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
18 
18 
19 
19 
20 

b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 

cues perm 

21 
27 
39 
28 
34 
9 

14 
48 
60 
24 
21 
6 
10 
19 
10 
28 
13 
0 
0 
29 
41 
9 

16 

10.5 
13.5 
19.5 
14 
17 
4.5 
7 
24 
30 
12 

10.5 
3 
5 

9.5 
5 

14 
6.5 
0 
0 

14.5 
20.5 
4.5 
8 

0.5 
I 

6/14/1995 20 b 

2 
0 
0 

46 
28 
0 
0 

17 
14 
30 
9 
9 

14 
17 
14 
8 
3 

81 
64 
47 
52 
10 
7 

25 
36 
30 
28 

0 
0 

23 
14 
0 
0 

8.5 
7 
15 
4.5 
4.5 
7 

8.5 
7 
4 

1.5 
40.5 
32 

23.5 
26 
5 

3.5 
12.5 
18 
15 
14 



Appenclix 6. 

Subdistrict 

101-23 
101·23 
101·23 
101-23 
101-23 
101·23 
101-23 
101·23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 

I 01-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
I 01-44,45,46,48 
101-44,45,46,48 
I 01-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
I 01-44,45,46,48 

Sea cucumber assessment survey transect details, 1998. 

Date 

6/2911998 
6/2911998 
612911998 
6/2911998 
612911998 
612911998 
612911998 
&12911998 
612911998 
612911998 
6/2911998 
6/2911998 
6/2911998 
6/2911998 
6/2911998 
6/29/1998 
6/29/1998 
6/29/1998 
6/29/1998 
6/29/1998 
6/30/1998 
6/30/1998 
6/30/1998 
6/3011998 
613011998 
6/30/1998 
613011998 
613011998 
613011998 
6/3011998 
6/30/1998 
6/30/1998 
6/3011998 
6/30/1998 
6/30/1998 
6/30/1998 
6/30/1998 
6/30/1998 
6130/1998 
6/30/1998 
9/1lll998 
9111/1998 
9111/1998 
9/11JI998 
9/12/1998 
9/1211998 
9/1211998 
9/12/1998 
9/12/1998 

Tran 
No. 

2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

7 
8 
8 
9 
9 
10 
10 
II 

11 
12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 

2 
2 
3 
3 
4 
4 

5 
9112/1998 5 

Tran Sum Of Avg Cues 
side No perm 

cues 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

6 
5 

29 
10 
29 
20 
96 
6"4 

94 
120 

6 
16 
12 
4 
7 
4 

9 
9 

24 
23 
34 
34 
11 
16 
50 
38 
0 
2 

109 
94 
29 
15 
58 
58 
197 
203 
68 
81 
24 
27 
16 
19 
6 
0 
3 
2 
5 
5 
5 
2 

3 
2.5 
14.5 

5 
14.5 
10 
48 
32 
47 
60 
3 
8 
6 
2 

3.5 
2 

4.5 
4.5 
12 

11.5 
17 
17 
5.5 
8 

25 
19 
0 

54.5 
47 

14.5 
7.5 
29 
29 

98.5 
101.5 

34 
40.5 

12 
13.5 

8 
9.5 
3 
0 

1.5 
I 

2.5 
2.5 
2.5 

Subdistiict 

101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
I 01-44,45,46,48 
101-44,45,46,48 
101~44,45,46,48 

101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
I 01-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
I 01-44,45,46,48 
I 01-44,45,46,48 
101-44,45,46,48 
I 01-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 

101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 

-continued-
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Date 

911211998 
9/1211998 
911lll998 
9111/1998 
9/1111998 
911111998 
911111998 
9/1111998 
9/1111998 
911111998 
911111998 
9/1111998 
9/1111998 
911111998 
9/11/1998 
911111998 
911111998 
9/1111998 
9111/1998 
911111998 
9111/1998 
911111998 
9/1111998 
911111998 
911111998 
9/1111998 
911111998 
911111998 
911111998 
911111998 
612711998 
612711998 
612711998 
612711998 
612711998 
612711998 
612711998 
612711998 
6/2811998 
6/2811998 
612811998 
612811998 
612811998 
612811998 
612811998 
6/28/1998 
612811998 
6/2811998 
612811998 

Tran 
No. 

6 
6 
7 
7 

8 
8 
9 
9 
10 
10 
II 
11 

12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 
I 
I 

2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

7 
8 
8 
9 
9 
10 

6/28/1998 10 

Tran Sum Of A vg 
side No Cues 

cues perm 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

31 
22 
3 
7 

7 
28 
I 

11 

0 
9 
39 
24 
6 
6 
0 
I 

0 
0 
8 

17 
33 
40 
22 
23 
45 

54 
19 
15 
15 
21 
8 
6 

30 
27 
4 
8 
12 
9 
10 
II 
12 
10 
2 
3 
0 
0 
10 
29 
0 
0 

15.5 
II 
1.5 
3.5 
3.5 
14 
0.5 
5.5 
0 

4.5 
19.5 
12 
3 
3 
0 

0.5 
0 
0 
4 

8.5 
16.5 
20 
11 

11.5 
22.5 
27 
9.5 
7.5 
7.5 
10.5 

4 
3 
15 

13.5 
2 
4 

6 
4.5 
5 

5.5 
6 
5 
I 

1.5 
0 
0 
5 

14.5 
0 
0 
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Subdistrict Date Tran Tran Sum Of A vg Cues Subdistrict 

101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 

No. side No per m 
cues 

6/28/1998 11 
6/2811998 11 
6/28/1998 12 
6/28/1998 12 
6/28/1998 13 
6/2811998 I 3 
6/2811998 14 
6/2811998 14 
6t2811998 i5 
6/28/1998 15 
6/2811998 16 
6/2811998 16 
6/2811998 17 
6/28/1998 17 
6/2811998 18 
6/2811998 18 
6/2811998 19 
6/2811998 19 
6/2811998 20 
6/2811998 20 
71111998 1 
71111998 2 
71111998 2 
711/1998 3 
7/111998 4 
71111998 5 

6/3011998 6 
6/30/1998 6 
6/3011998 7 
6/30/1998 7 
71111998 8 
7/111998 8 
7/111998 9 
7/111998 9 
711/1998 10 
7/111998 10 
71111998 11 

71111998 11 
71111998 12 
71111998 12 
71111998 13 
711/1998 13 
711/1998 14 
711/1998 14 
711/1998 15 
71111998 I 5 
711/1998 16 
711/1998 16 
711/1998 17 
71111998 17 

a 
b 

a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
a 
a 
b 
a 
a 
a 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

4 
7 

32 
18 
18 
15 
13 
15 
6 
6 
9 
6 
5 

4 
0 
0 

11 
8 
4 
0 
0 
3 
2 
0 
0 
0 

23 
13 
18 
9 
0 
0 
0 
0 
4 
13 
11 
10 
0 
0 
18 
13 
19 
14 

101 
116 
44 
61 
8 
12 

2 
3.5 
16 
9 
9 

7.5 
6.5 
7.5 
3 
3 

4.5 
3 

2.5 
2 
0 
0 

5.5 
4 
2 
0 
0 

1.5 
1 
0 
0 
0 

11.5 
6.5 
9 

4.5 
0 
0 
0 
0 
2 

6.5 
5.5 
5 
0 
0 
9 

6.5 
9.5 
7 

50.5 
58 
22 

30.5 
4 
6 

102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 

-continued-

86 

Date Tran Tran Sum Of A vg 
No. side No Cues 

7/1/1998 18 
7/1/1998 18 
711/1998 19 
711/1998 19 
7/1/1998 20 
711/1998 20 

6/26/1998 
6/2611998 
ii/261!998 2 
6/26/1998 2 
6/26/1998 3 
6/26/1998 3 
6/26/1998 4 
6/2611998 4 
6/2611998 5 
6/26/1998 5 

6/26/1998 6 
6/2611998 6 
6/2611998 7 
6/2611998 7 
6/26/1998 8 
6/26/1998 8 
6/2611998 9 
6/26/1998 9 
612611998 10 
6/26/1998 10 
6/26/1998 11 

6/26/1998 11 
6/26/1998 12 
6/26/1998 12 
6/2611998 13 
6/26/1998 13 
6/2611998 14 
6/26/1998 14 
6/26/1998 15 
6/26/1998 15 
6/2611998 16 
6/2611998 16 
6/2611998 17 
6/26/1998 17 
6/26/1998 18 
6/26/1998 18 
6/26/1998 19 
6/2611998 19 
8127/1998 I 
8/27/1998 
8127/1998 2 
8127/1998 2 
8/2711998 3 
8/27/1998 3 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

cues perm 

4 
5 

42 
54 
42 
38 
55 
59 
12 
17 
15 
9 
20 
23 
3 

84 
97 
46 
63 
7 
17 

0 
3?. 
54 
7 

7 
30 
40 
0 
0 
14 
34 
68 
56 
15 
17 
44 
38 
6 
0 

24 
25 
31 
31 
5 

7 
8 
9 

2 
2.5 
21 
27 
21 
19 

27.5 
29.5 

b 
8.5 
7.5 
4.5 
10 

I 1.5 
1.5 
0.5 
42 

48.5 
23 

31.5 
3.5 
8.5 
0.5 
0 
lfi 
27 
3.5 
3.5 
15 
20 
0 
0 
7 
17 
34 
28 
7.5 
8.5 
22 
19 
3 
0 
12 

12.5 
15.5 
15.5 
2.5 
3.5 
4 

4.5 
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Subdistrict 

103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 

Date 

8/2711998 
8/2711998 
8/27/1998 
8/2711998 
8/2711998 
8/2711998 
8127/1998 
8/2711998 
8127/1998 
8/27/1998 
812711998 
8/27/1998 
8/2711998 
8127/1998 
8/27/1998 
8/27/1998 
8/27/1998 
812711998 
8126/1998 
8/2611998 
8/26/1998 
8/26/1998 
8/26/1998 
8/2611998 
8/2711998 
8/27/1998 
8/2611998 
8/2611998 
8/26/1998 
8/26/1998 
8/26/1998 
8/26/1998 
8/261l998 
8/261l998 
813111998 
8/31/1998 
8/31/1998 
8/31/1998 
8/31/1998 
8/3111998 
8/3111998 
8/31/1998 
8/31/1998 
8/31/J998 
8/31/1998 
8/31/1998 
8/30/1998 
8/3011998 
8/30/J998 
8130/1998 

Tran Tran Sum Of Avg Cues Subdistrict 
No. side No perm 

cues 

4 

4 

5 

5 
6 
6 
7 
7 

8 
8 
9 
9 
10 
10 
11 

11 

12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 

I 

2 
2 
3 
3 
4 

4 
5 

5 

6 
6 
7 
7 

8 
8 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
a 
b 

a 
b 

a 
b 

22 
19 
0 
0 
13 
9 
0 
0 
II 

14 
II 

4 

9 
18 
II 

12 

106 
97 
0 
0 
9 
17 
14 
22 
II 

24 
25 
24 
0 
0 
0 
0 

10 
12 
19 
39 
33 
21 
18 
9 
19 
20 
22 
30 
18 
21 
22 
25 

II 

9.5 
0 
0 

6.5 
4.5 
0 
0 

5.5 
7 

5.5 
2 

4.5 
9 

5.5 

6 
0.5 
0.5 
53 

48.5 
0 
0 

4.5 
8.5 
7 
II 

5.5 
12 

12.5 
12 
0 
0 
0 
0 
5 
6 

9.5 
19.5 
16.5 
10.5 

9 
4.5 
9.5 
10 
11 

15 
9 

10.5 
II 

12.5 

103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 
103-60 

105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 

-continued-
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Date 

8/30/J998 
8/3011998 
8/3011998 
8/30/1998 
8/3011998 
8/301l998 
8/30/1998 
8/3011998 
8/3011998 
8/3011998 
8130/1998 
8/30/1998 
8/30/J998 
8/3011998 
8/301l998 
8/30/J998 
8/3011998 
8/3011998 
8/3011998 
8/30/1998 
8/3011998 
8/3011998 
8/301l998 
8/30/1998 
6/1711998 
611711998 
611711998 
611711998 
611711998 
611711998 
61171l998 
611711998 
6117/J998 
61l71l998 
611711998 
611711998 
6/l711998 
611711998 
6/1711998 
6/l7/1998 
6/l711998 
61l7/J998 
611811998 
6/J811998 
611811998 
611811998 
611811998 
611811998 
611811998 
611811998 

Tran Tran Sum Of Avg 
No. side No Cues 

9 
9 
10 
lO 

II 

II 

12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 

2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

7 
8 
8 
9 
9 
10 
10 
II 
11 
12 
12 
13 
13 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

cues perm 

23 
23 
3 
12 
36 
8 

16 
13 
84 

123 
20 
24 
30 
14 
11 
5 
13 
6 

38 
36 
80 
91 
48 
54 
3 
I 

6 
8 
0 
0 
3 
8 
80 
62 
0 
0 
0 
0 
0 
0 
3 
7 

6 
6 
23 
26 
13 
19 
3 
12 

11.5 
l1.5 
1.5 
6 
18 
4 
8 

6.5 
42 

61.5 
10 
12 
15 
7 

5.5 
2.5 
6.5 
3 
19 
18 
40 

45.5 
24 
27 
1.5 
0.5 
3 
4 
0 
0 

1.5 
4 

40 
31 
0 
0 
0 
0 
0 
0 

1.5 
3.5 
3 
3 

11.5 

13 
6.5 
9.5 

1.5 
6 
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Subdistrict 

105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 

I 06-10,20,22 
I 06-10,20,22 
I 06-10,20,22 
I 06-10,20,22 
I 06-10,20,22 
I 06-10,20,22 
I 06-10,20,22 
I 06-10,20,22 
I 06-10,20,22 
106-10,20,22 
I 06-1 0,20,22 
I 06-10,20,22 
I 06-10,20,22 
106-10,20,22 
106-10,20,22 

106-10,20,22 
106-10,20,22 
106-10,20,22 
I 06-10,20,22 
I 06-10,20,22 
106-10,20,22 
1 06-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
I 06-10,20,22 
I 06-10,20,22 
106-10,20,22 
I 06-10,20,22 
106-10,20,22 
I 06-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 

109-62 
109-62 
109-62 
109-62 

Date 

611811998 
6/1811998 
611811998 
6/1811998 
611711998 
611711998 
611711998 
611711998 
611811998 
611811998 
612411998 
612411998 
612SI1998 
6/2SI1998 
6/2SI1998 
6/2S/1998 
6/2S/1998 
6/2S/1998 
612S/1998 
6/2SI1998 
612S/1998 
612S/1998 
612S/1998 
612S/1998 
6/2511998 

612S/1998 
612S/1998 
612S/1998 
6/2S/1998 
612511998 
6/2S/1998 
6/2S/1998 
612411998 
612411998 
612411998 
612411998 
6/2411998 
612411998 
612411998 
612411998 
6/2S/1998 
6/2S/1998 
612S/1998 
6/2S/1998 
6/2S/1998 
6/2S/1998 
611611998 
6/1611998 
611611998 
6/1611998 

Tran Tran Sum Of A vg Cues 
No. side No perm 

cues 

14 
14 
IS 
IS 
17 
17 
18 
18 
19 
19 
2 
2 
3 
3 
4 
4 
s 
s 
6 

6 
7 
7 

8 
8 
9 
9 

10 
10 
II 
II 

12 
12 
13 
13 
14 
14 
IS 
IS 
16 
16 
17 
17 
18 
18 
19 
19 

2 
2 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 

34 
19 
17 
IS 
0 
0 
0 
0 
13 
23 
41 
41 
14 
8 

18 
19 
40 
31 
24 
32 
15 
19 

136 
94 
IS 
19 
30 
16 
20 
42 
67 
39 
13 
II 

41 
29 
13 
9 
7 
6 

53 
40 
23 
28 
244 
239 
0 
0 
0 
0 

17 
9.5 
8.5 
7.5 
0 
0 
0 
0 

6.5 
11.5 
20.5 
20.5 

7 

4 
9 

9.5 
20 

IS.S 
12 
16 
7.5 
9.5 
68 
47 
7.S 
9.5 
IS 
8 

10 
21 

33.S 
19.5 
6.5 
s.s 
20.5 
14.5 
6.5 
4.S 
3.S 
3 

26.5 
20 
II.S 
14 
122 

119.5 
0 
0 
0 
0 

Subdistrict 

109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 

112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 

-continued-

88 

Date 

611611998 
611611998 
611611998 
611611998 
611611998 
6/1611998 
611611998 
6/16/1998 
6/1611998 
611611998 
6/16/1998 
611611998 
6/16/1998 
611611998 
611611998 
6116/1998 
611611998 
6/16/1998 
6/16/1998 
611611998 
6/16/1998 
6/16/1998 
6/1611998 
6/16/1998 
6/16/1998 
6/16/1998 
611611998 
6/1611998 
611611998 
6/1611998 
611611998 
611611998 
611611998 
611211998 
611211998 
611211998 
611211998 
6/1211998 
6/1211998 
611211998 
6/1211998 
611211998 
611211998 
611211998 
611211998 
6/12/1998 
6/1211998 
6113/1998 
611311998 
6/1311998 

Tran Tran Sum Of A vg 
No. side No Cues 

3 
3 
4 
4 
s 
s 
6 
6 
7 

7 

8 
9 
9 
10 
10 
II 

II 

12 
12 
13 
13 
14 
14 
IS 
IS 
16 
16 
17 
17 
18 
18 
19 
20 

2 
2 
3 
3 
4 

4 
s 
5 
6 
6 
7 

7 
8 
8 
9 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
a 
a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 

cues perm 

0 
0 
0 
0 
86 
82 
33 
18 
2o 
21 
0 

63 
84 
40 
115 
27 
36 
63 
82 
30 
24 
0 

24 
32 
0 
0 
0 
0 
0 
0 
0 
0 
6 

0 
8 
17 
15 
15 

0 
18 
14 
4 

10 
10 
7 
6 
13 

0 
0 
0 
0 

43 
41 

16.5 
9 
10 

10.5 
0 

31.5 
42 
20 

S7.5 
13.5 
18 

31.5 
41 
15 
12 
0 

0.5 
12 
16 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
4 

8.5 
7.5 
7.5 
0.5 
0 
9 
7 
2 

0.5 
5 
5 

3.5 
3 

6.5 



Appendix 6. (page 5 of 5) 

Subdistrict 

112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 

113-41-003,42,43 
113-41-003,42,43 

113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 

Date Tran Tran Sum Of A vg Cues 
No. side No perm 

cues 

6113/1998 9 
6/1311998 10 
6/13/1998 10 
6113/1998 II 
6/1311998 11 
6113/1998 12 
611311998 12 
6/1311998 13 
611311998 13 
611311998 14 
611311998 14 
6/1311998 15 
611311998 15 
611311998 16 
611311998 16 
6113/1998 17 
6113/1998 17 
6/13/1998 18 
611311998 18 
611311998 19 
6/13/1998 19 
611211998 20 
6/1211998 20 
7118/1998 3 
7/1811998 3 
711811998 4 
711811998 4 
7/1811998 5 
7/1811998 5 
7118/1998 6 
7118/1998 6 
7118/1998 7 
7118/1998 7 
711811998 8 
7118/1998 8 
7118/1998 9 
7118/1998 9 
7/19/1998 10 
7119/1998 10 
711811998 11 
7/1811998 11 
7119/1998 12 
711911998 12 
7118/1998 13 
711811998 13 
711811998 14 
7118/1998 14 
7118/1998 15 
7/18/1998 15 

b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

6.5 
2 

5.5 
2 
1 
3 
2 
12 

12.5 
0 
0 
2 
1 

3.5 
4 
6 
17 
12 
6.5 
16.5 
12.5 

2 
1.5 
2 
3 
I 

5.5 
6.5 
8.5 
3 

1.5 
9 

5.5 
3 
4 

16 
13.5 
8.5 
3 

18.5 
24.5 
22.5 
25 

103.5 
124.5 
25.5 
22 
4 

113-41-003,42,43 711811998 16 a 

13 
4 
11 
4 
2 
6 
4 

24 
25 
0 
0 
4 

2 
7 
8 
12 
34 
24 
13 
33 
25 
4 
3 
4 
6 
2 
11 
13 
17 
6 
3 
18 
11 
6 
8 

32 
27 
17 
6 

37 
49 
45 
50 

207 
249 
51 
44 

8 
6 
22 

3 
II 

89 

Subdistrict 

113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 

Date Tran Tran Sum Of Avg 
No. side No Cues 

7118/1998 16 
7118/1998 17 
7118/1998 17 
7118/1998 18 
7118/1998 18 
7118/1998 19 
711811998 19 
7/19/1998 20 
7/1911998 20 
611511998 
6/15/1998 
6/1511998 2 
611511998 2 
6/1511998 3 
6/1511998 3 
611411998 4 
611411998 4 
6/14/1998 5 
6/14/1998 5 
6114/1998 6 
6/14/1998 6 
6115/1998 7 
6/14/1998 8 
6/1411998 8 
6/1411998 9 
6/1411998 9 
6/1411998 10 
611411998 10 
6/14/1998 11 
6114/1998 11 
6/14/1998 12 
6114/1998 12 
6/14/1998 13 
6/14/1998 13 
611511998 14 
611511998 14 
611411998 15 
6/1411998 15 
611411998 16 
6114/1998 16 
6115/1998 17 
611411998 18 
6/14/1998 18 
6/1411998 19 
6/1411998 19 
611411998 20 
6/14/1998 20 

b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
a 
b 

a 
b 
a 
b 

a 
b 

a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
a 
b 
a 
b 
a 
b 

cues perm 

29 
32 
2 
12 
22 
3 
9 
13 
25 
25 
26 
0 
0 
9 
11 
23 
27 
4 
4 
0 
0 
0 
7 

4 

0 
0 
15 
21 
26 
18 
24 
25 
18 
18 
46 
37 
47 
42 
2 
2 
0 
19 
16 
22 
63 
30 
16 

14.5 
16 
1 

6 
11 

1.5 
4.5 
6.5 
12.5 
12.5 
13 
0 
0 

4.5 
5.5 
11.5 
13.5 

2 
2 
0 
0 
0 

3.5 
2 
0 
0 

7.5 
10.5 
13 
9 
12 

12.5 
9 
9 

23 
18.5 
23.5 
21 

0 
9.5 
8 
II 

31.5 
15 
8 



Appendix 7. 

Subdistrict 

101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 
101-23 

101-44,45,46,48 
I 01-44,45,46.48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46,48 
101-44,45,46.48 
101-44,45,46,48 

Sea cucumber assessment survey transect details, 2001. 

Date Tran Tran Sum Of A vg Cues 
No. side No perm 

cues 

6/2212001 
6/2212001 I 

6/22/2001 2 
6/22/2001 2 
6122/2001 3 
6/22/2001 3 
6/22/2001 4 
&12212001 4 
6/22/2001 5 

6/22/2001 5 

6/22/2001 6 
6/22/2001 6 
6/22/2001 7 
6/22/2001 7 
6/22/2001 8 
6/22/2001 8 
6/22/2001 9 
6/22/2001 9 
6/2212001 10 
6/22/2001 10 
6/22/2001 11 
6/22/2001 11 
6/22/2001 12 
6/22/2001 12 
6/22/2001 13 
6/22/2001 13 
6/23/2001 14 
6/23/2001 14 
6/2212001 IS 
6/22/2001 15 
6/23/2001 16 
6/23/2001 16 
6/22/2001 17 
6/22/2001 17 
6/22/2001 18 
6/22/2001 18 
6/22/2001 19 
6/22/2001 19 
6/22/2001 20 
6/22/2001 20 
6/21/2001 I 
6121/2001 
6121/2001 2 
6/2112001 2 
6/20/2001 3 
6/20/2001 3 
6/20/2001 4 
6/20/2001 4 
6/20/2001 5 

6/20/2001 5 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 

a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

20 
29 
12 
15 
0 
I 

41 
59 
51 
67 
9 

9 
4 

I 

9 
10 
IS 
12 
10 
20 
44 
32 
70 
47 
38 
44 
0 
2 

96 
60 
38 
23 

201 
209 
18 
48 
lOS 
96 
11 
19 
14 
20 
20 
II 

26 
20 
21 
17 
17 
30 

10 
15 
6 
8 
0 

21 
30 
26 
34 
5 

5 
2 
I 

5 

5 
8 
6 
5 
10 
22 
16 
35 
24 
19 
22 
0 

48 
30 
19 
12 

101 
105 
9 

24 
53 
48 
6 

10 
7 
10 
10 
6 
13 
10 
11 
9 

9 

15 

Subdish·ict Date Tran Tran Sum Of Avg 
No. side No Cues 

101-44,45,46,48 6/20/2001 6 
101-44,45,46,48 6/20/2001 6 
101-44,45,46.48 6/20/2001 7 
101-44,45,46,48 6/20/2001 7 
101-44,45,46,48 6/21/2001 8 
101-44,45,46,48 6/21/2001 8 
101-44,45,46,48 6/21/2001 9 
101~.45.46,48 rrt2112oo1 9 

101-44,45,46,48 6/2112001 10 
101-44,45,46,48 6121/2001 10 
101-44,45,46,48 6/21/2001 11 

101-44,45,46,48 6/2112001 11 
101-44,45,46,48 6/21/2001 12 
101-44,45,46,48 6/21/2001 12 
101-44,45,46.48 6/21/2001 13 
101-44,45,46,48 6/21/2001 13 
101-44,45,46,48 6/21/2001 14 
101-44,45,46,48 6/21/2001 14 
101-44,45,46,48 6121/2001 IS 
101-44,45,46,48 6/2112001 IS 
101-44,45,46,48 6/21/2001 16 
101-44,45,46,48 6/21/2001 16 
101-44,45,46,48 6121/2001 17 
101-44,45,46,48 6121/2001 17 
101-44,45,46,48 6/2112001 18 
101-44,45,46.48 6/2112001 18 
101-44,45,46,48 6/2112001 19 
101-44,45,46,48 6/2112001 19 
101-44,45,46.48 6/2112001 20 
101-44,45,46,48 6/21/2001 20 

101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 

6/19/2001 
6/19/2001 
6119/2001 2 
6119/2001 2 
6/19/2001 3 
6119/2001 3 
6/19/2001 4 
6/19/2001 4 
6/19/2001 5 
6/19/2001 5 
6/19/2001 6 
6/19/2001 6 
6/19/2001 7 
6/19/2001 7 
6119/2001 8 
6/19/2001 8 
6119/2001 9 
6/19/2001 9 
6/20/2001 10 
6/20/2001 10 

a 
b 

a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 

cues perm 

41 
17 
56 
84 
7 
8 
IS 
10 
IS 
6 

46 
44 
13 
14 
6 
6 
3 
2 
13 
19 
22 
IS 
26 
32 
40 
52 
23 
35 
33 
34 
19 
18 
30 
34 
0 
2 

31 
IS 
4 

5 
9 
8 
2 
5 
7 
0 
9 

14 
I 

0 

21 
9 

28 
42 
4 
4 
8 
5 
8 
3 
23 
22 
7 
7 

3 
3 
2 
I 

7 

10 
11 
8 

13 
16 
20 
26 
12 
18 
17 
17 
10 
9 
IS 
17 
0 

16 
8 
2 
3 
5 
4 
I 

3 
4 
0 
5 
7 
I 
0 

-continued-
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Subdistrict Date Tran Tran Sum Of A vg Cues Subdistrict Date Tran Tran Sum Of A vg 

101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
101-80 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 

No. side No perm 
cues 

6/20/2001 11 
6/20/2001 11 
6/20/2001 12 
6/20/2001 12 
6/20/2001 13 
6/20/2001 13 
6/20/2001 14 
6/20/2001 14 
6/19/2001 15 
6/19/2001 15 
6/20/2001 16 
6/20/2001 16 
6119/2001 17 
6/19/2001 17 
6/19/2001 18 
6/19/2001 18 
6/19/2001 19 
6/19/2001 19 
6/19/2001 20 
6/19/2001 20 
7/10/2001 
7/10/2001 
7/10/2001 
7/10/2001 
7/10/2001 
7/10/2001 
7110/2001 
7/10/2001 
7110/2001 
7110/2001 
7/10/2001 
7110/2001 
7/10/2001 
7110/2001 
7110/2001 
7110/2001 
7/10/2001 
7/10/2001 
7/10/2001 
7/10/2001 
7/10/2001 
7/10/2001 
7110/2001 
7110/2001 
7110/2001 
7110/2001 
7110/2001 
7110/2001 
7110/2001 
7/10/2001 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 

4 
5 
5 
5 

5 

6 
6 
6 
6 
7 

7 

7 

7 

8 
8 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
a 
b 
b 

a 
a 
b 
b 
a 
a 
b 

b 
a 
a 
b 
b 

a 
a 
b 
b 
a 
a 
b 
b 
a 
a 
b 
b 
a 
a 

3 
I 

29 
27 
29 
12 
0 
I 

2 
2 
8 
4 

I 

2 
0 
0 
5 
10 
8 
7 
0 
0 
0 
0 
2 
2 
2 
2 
0 
0 
0 
0 
0 
0 
0 
0 

I 

0 
0 

23 
23 
58 
58 
15 
15 
22 
22 
0 
0 

2 
I 

15 
14 
15 
6 
0 

4 
2 

I 

0 
0 
3 
5 
4 
4 
0 
0 
0 
0 

I 

0 
0 
0 
0 
0 
0 
0 
0 

I 

0 
0 
\2 
12 
29 
29 
8 
8 
11 
II 
0 
0 

No. side No Cues 

102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
I 02-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 
102-10 

7/10/2001 8 
7/10/2001 8 
7/15/2001 9 
7/15/2001 9 
7/15/2001 10 
7/15/2001 10 
7/15/2001 II 
7/15/2001 II 
7/15/2001 12 
7/15/2001 12 
7/15/2001 13 
7/15/2001 13 
7/15/2001 \4 
7/15/200\ 14 
7/15/2001 15 
7115/2001 15 
7/15/2001 16 
7/15/2001 16 
7/15/2001 17 
7/15/2001 17 

102-10 7/15/2001 18 
102-10 7/15/2001 18 
102-10 7115/2001 19 
102-10 7/15/2001 19 
102-10 
102-10 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
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7115/2001 20 
7115/2001 20 
7117/2001 
7117/2001 
711812001 2 
7/1812001 2 
7/18/2001 3 
7118/2001 3 
7118/2001 4 
7118/2001 4 
7118/2001 5 
7/18/2001 5 
7/18/2001 6 
7/18/2001 6 
7/18/2001 7 
7/18/2001 7 
7/18/2001 8 
7/18/2001 8 
7/18/2001 9 
7/18/2001 9 
7/18/2001 10 
7/18/2001 10 
7/1812001 11 
711812001 11 
7/18/2001 12 
7/18/2001 12 

b 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

cues perm 

0 
0 
9 
3 
7 
5 

14 
9 
6 
0 
2 
4 

3 
12 
44 
59 
20 
28 
5 

10 
25 
19 
11 
12 
27 
13 
47 
47 
17 
23 
24 
31 
2 
3 

41 
66 
36 
48 
15 
19 
35 
41 
16 
11 
45 
34 
49 
41 
16 
22 

0 
0 
5 
2 
4 
3 
7 
5 

0 
0 

2 
2 
6 

22 
30 
10 
14 
3 
5 
13 
10 
6 
6 
14 
7 
24 
24 
9 
12 
12 
16 
I 

2 
21 
33 
18 
24 
8 
10 
18 
21 
8 
6 

23 
17 
25 
21 
8 
II 
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Subdistrict 

102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-40 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 
102-50 

Date 

7118/2001 
7118/2001 
7118/2001 
7118/2001 
7118/2001 
7118/2001 
7118/2001 
7118/2001 
7118/2001 
7118/2001 
7/1812001 
7118/2001 
711812001 
7118/2001 
7117/2001 
7117/2001 
7119/2001 
7/19/2001 
7119/2001 
7/19/2001 
7/19/2001 
7/19/2001 
7/19/2001 
7/19/2001 
7/19/2001 

7119/2001 
7117/2001 
7/17/2001 
7/17/2001 
7117/2001 
7117/2001 
7/17/2001 
7117/2001 
7/17/2001 
7117/2001 
7/17/2001 
7117/2001 
7117/2001 
7117/2001 
7/17/2001 
7/17/2001 
7/17/2001 
7/17/2001 
7/17/2001 
7117/2001 
7117/2001 
7117/2001 
7117/2001 
7117/2001 
7/17/2001 

Tran Tran Sum Of A vg Cues Subdistrict 
No. side No cues perm 

13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 

2 
2 
3 
3 
4 
4 
5 

5 
6 
6 
7 

7 
8 
8 
9 
9 
10 
10 
12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

13 
20 
19 
19 
91 

129 
6 
14 
78 
46 
25 
18 
58 
69 
25 
30 
70 
41 
40 
26 
22 
12 
9 

30 
3 
0 

106 
86 
10 
7 
40 
41 
3 

I 

4 

11 
12 
0 
0 
10 
8 
6 
7 
37 
55 

68 
42 
3 
2 

7 

10 
10 
10 
46 
65 
3 
7 

39 
23 
13 
9 

29 
35 
13 
15 
35 
21 
20 
13 
11 
6 
5 
15 
2 
0 

53 
43 
5 
4 
20 
21 
2 

I 

2 
6 
6 
0 
0 
5 
4 
3 
4 
19 
28 
34 
21 
2 
I 

102-50 
102-50 

103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 

103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 
103-11,15 

-continued-
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Date 

7/17/2001 
7117/2001 
7/12/2001 
7/12/2001 
7/12/2001 
7/12/2001 
7/12/2001 
7/12/2001 
7/12/2001 
7/12/2001 
7/11/2001 
7/1112001 
7/1112001 
7111/2001 
7111/2001 
7111/2001 
7111/2001 
7111/2001 
711112001 
7111/2001 
7111/2001 
7/11/2001 
7111/2001 
7111/2001 
711112001 

711112001 
7/10/2001 
7110/2001 
7/10/2001 
7/10/2001 
7/1112001 
7/11/2001 
7111/2001 
7/11/2001 
7/11/2001 
7/11/2001 
7/11/2001 
7111/2001 
7111/2001 
7111/2001 
7111/2001 
7111/2001 
7/11/2001 
7/1112001 
7111/2001 
7111/2001 
7111/2001 
7111/2001 
7111/2001 
7/11/2001 

Tran Tran Sum Of A vg 
No. side No Cues 

19 
19 

I 

2 
2 
3 
3 
4 
4 

5 

5 

6 
6 
7 
7 
8 
8 
9 
9 
10 
10 
11 
II 

12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

cues perm 

7 

2 
3 
0 
18 
16 
7 

I 

5 
9 

23 
13 
1 
9 

31 
23 
19 
17 
30 
42 
131 
112 
0 
0 
0 
0 
0 
0 
0 
0 
2 
3 
0 
0 
2 
2 
0 
0 
0 

25 
28 
21 
15 
34 
20 
67 
56 
40 
23 

4 
1 
2 
0 
9 
8 
4 
I 

3 
5 

12 
7 
1 

5 

16 
12 
10 
9 

15 
21 
66 
56 
0 
0 
0 
0 
0 
0 
0 
0 

2 
0 
0 
I 
1 
0 
0 
0 

13 
14 
11 
8 

17 
10 
34 
28 
20 
12 
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Subdistrict 

103-11,15 
103-11,15 
103-11,15 
103-11,15 

103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 
103-50 

105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 

Date 

7/11/2001 
7/11/2001 
7/11/2001 
7111/2001 
7/13/2001 
7/13/2001 
7/13/2001 
7/13/2001 
7/13/2001 
7/13/2001 
7/13/2001 
711312001 
7/13/2001 
711312001 
7113/2001 
7/13/2001 
7113/2001 
7113/2001 
7/13/2001 
7113/2001 
7113/2001 
7113/2001 
711312001 
7/13/2001 
7113/2001 
7113/2001 
7113/2001 
7/13/2001 
7/13/2001 
7113/2001 
7/14/2001 
7/14/2001 
7/14/2001 
7/14/2001 
7/1412001 
7/14/2001 
7/14/2001 
7/1412001 
7/14/2001 
7/14/2001 
7114/2001 
7114/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 

Tran Trau Sum Of Avg Subdistrict 
No. side No Cues per 

25 
25 
26 
26 

I 

2 
2 
3 
3 
4 

4 
5 
5 
6 
6 
7 
7 

8 
8 
9 
9 
10 
10 
II 
11 
12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 

I 

2 
2 
3 
3 
4 

4 

a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 

cues 

0 
0 
15 
14 
23 
22 
44 
34 
2 
I 

27 
18 
0 
0 

23 
17 
0 
0 
17 
23 
2 
6 

37 
24 
23 
22 
0 
0 
95 
103 
0 
0 
12 
12 
27 
24 
12 
5 

7 

7 

I 

4 
2 
0 
6 
6 
0 
0 
3 
2 

m 

0 
0 
8 
7 
12 
11 
22 
17 

14 
9 
0 
0 
12 
9 
0 
0 
9 

12 
I 

3 
19 
12 
12 
11 
0 
0 

48 
52 
0 
0 
6 
6 
14 
12 
6 
3 
4 
4 

2 
I 
0 
3 
3 
0 
0 
2 
I 

105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 
105-41,42 

106-10,20,22 
I 06-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
I 06-10,20,22 
106-10,20,22 
I 06-10,20,22 
106-10,20,22 
I 06-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
I 06-10,20,22 

-continued-
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Date 

6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/812001 
6/8/2001 
6/8/2001 
6/812001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 
6/8/2001 

6/10/2001 
6/10/2001 
6110/2001 
6/10/2001 
6/10/2001 
6110/2001 
6/10/2001 
6/10/2001 
6/10/2001 
6/10/2001 
6/10/2001 
6/10/2001 
6/10/2001 
6/10/2001 
6/10/2001 
6/10/2001 
6/10/2001 
6/10/2001 
6/10/2001 
6/10/2001 

Tran Tran Sum Of Avg 
No. side No Cues 

5 

5 

6 
6 
7 
7 

8 
8 
9 
9 
10 
10 
II 

11 
12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 

2 
2 
3 
3 
4 

4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 
10 
10 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

cues perm 

9 
8 

1 

0 
0 
0 
0 
6 
0 
6 
9 
16 
22 
2 
4 
9 
12 
14 
13 
8 
9 

40 
22 
0 
0 
0 

25 
II 

78 
102 
44 
62 
25 
24 
11 
15 

106 
138 
31 
23 
22 
24 
52 
68 
14 
14 
29 
38 

5 
4 

1 

0 
0 
0 
0 
il 
0 
3 
5 

8 
II 

2 
5 

6 
7 
7 

4 
5 

20 
II 

0 
0 
0 

13 
6 

39 
51 
22 
31 
13 
12 
6 
8 

53 
69 
16 
12 
11 
12 
26 
34 
7 

7 
15 
19 
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Subdistrict Date Tran Tran Sum Of A vg Subdistrict Date 

106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 
106-10,20,22 

109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 

No. side No Cues per 

6/10/2001 11 
6/10/2001 11 
6/10/2001 12 
6/10/2001 12 
6/10/2001 13 
6/10/2001 13 
6/10/2001 14 
6/10/200 1 14 
6/10/2001 15 
6/10/2001 15 
6/10/2001 16 
6/10/2001 16 
6/10/2001 17 
6/10/2001 17 
6/10/2001 18 
6/10/2001 18 
6/10/2001 19 
6/10/2001 19 
6nt2001 I 
6nt2001 
61712001 

6nt2001 
6nt2001 
6nt2001 
6n12o01 

6nt2001 
6nt2001 
6nt2001 
6nt2001 
6nt2001 
617/2001 
617/2001 
6nt2001 
6nt2001 
6nt2001 
617/2001 
617/2001 
6nt2001 
6nt2001 
6nt2001 
617/2001 
617/2001 
617/2001 
617/2001 
617/2001 
617/2001 
617/2001 
617/2001 
6nt2001 
6nt2001 

2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

7 
8 
8 
9 
9 
10 
10 
11 
11 
12 
12 
13 
13 
14 
14 
15 
15 
16 
16 

a 
b 
a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 

a 
b 

a 
b 

cues 

18 
14 
54 
68 
36 
23 
29 
26 
15 
19 
0 
0 

79 
53 
30 
29 
77 
67 
0 
0 

I 

0 
0 
0 
0 

62 
64 

8 
2 
2 
0 
0 
0 
68 
51 
40 
92 
4 
0 

40 
35 
56 
51 
0 
0 
0 
6 
0 
0 

m 

9 
7 
27 
34 
18 
12 
15 
13 
8 
10 
0 
0 

40 
27 
15 
15 
39 
34 
0 
0 

1 

0 
0 
0 
0 

31 
32 
4 

1 

0 
0 
0 
34 
26 
20 
46 
2 
0 

20 
18 
28 
26 
0 
0 
0 
3 
0 
0 

109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 
109-62 

112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 

617/2001 
617/2001 
6nt2001 
617/2001 
617/2001 
617/2001 
617/2001 
617/2001 
6/1/2001 
6/1/2001 
6/1/2001 
6/1/2001 
6/1/2001 
6/1/2001 
6/1/2001 
6/1/2001 
6/1/2001 
6/1/2001 
6/1/2001 
6/1/2001 

112-12,13,50 6/1/2001 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 
112-12,13,50 

-continued-
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6/1/2001 
5/31/2001 
5131/2001 
5/31/2001 
5/31/2001 
5/31/2001 
5/3112001 
5/31/2001 
5/31/2001 
5/3112001 
5/31/2001 
5/3112001 
5/3112001 
5/3112001 
5/31/2001 
5/31/2001 
5131/2001 
5131/2001 
5/31/2001 
5/31/2001 
5/31/2001 
5/3112001 
5/31/2001 
5/31/2001 
5/3112001 
5/31/2001 
5/31/2001 

Tran Tran Sum Of A vg 
No. side No Cues 

17 
17 
18 
18 
19 
19 
20 
20 
I 

2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

7 

8 
8 
9 
9 
10 
10 
11 

11 
12 
12 
13 
13 
14 
14 
15 
15 
16 
16 
17 
17 
18 
18 
19 
19 
20 
20 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

cues perm 

0 
0 
0 
0 
0 
0 
0 
0 

108 
98 
14 
15 
57 
49 
22 
23 
43 
28 
66 
49 
73 
74 
51 
55 
51 
40 
15 
38 
25 
23 
18 
18 
95 
72 
18 
30 
19 
27 
15 
14 
5 
0 
0 
0 
15 
2 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
54 
49 
7 

8 
29 
25 
II 

12 
22 
14 
33 
25 
37 
37 
26 
28 
26 
20 
8 
19 
13 
12 
9 
9 

48 
36 
9 
15 
10 
14 
8 
7 
3 
0 
0 
0 
8 
1 

0 
0 
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Subdisbict 

112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-I8,I9,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
I I2-I8,19,80,90 
112-18,19,80,90 
I I2-I8,19,80,90 
112-18,19,80,90 
112-I8,I9,80,90 
112-18,I9,80,90 
112-I8,I9,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-I8,19,80,90 
112-I8,I9,80,90 
112-I8,19,80,90 
112-18,I9,80,90 
112-I8,19,80,90 
112-18,19,80,90 
112-18,19,80,90 
112-I8,I9,80,90 
112-18,19,80,90 
112-I8,I9,80,90 
112-18,I9,80,90 
112-18,I9,80,90 
112-18,19,80,90 
112-I8,I9,80,90 
112-I8,I9,80,90 

113-41-003,42,43 
113-4I-003,42,43 
113-4I -003,42,43 
I 13-4I-003,42,43 
113-4I -003,42,43 
I 13-41-003,42,43 
113-4I-003,42,43 
I 13-4 I -003,42,43 
I 13-4I-003,42,43 

Date Tran Tran Sum Of A vg Cues 
No. side No perm 

cues 

5/10/200I 
5/I0/2001 I 
5/10/200I 2 
5/10/200I 2 
5/10/200I 3 
51101200I 3 
5/10/2001 4 
51101200I 4 
5/10/2001 5 
5/I0/200I 5 
5/I0/200I 6 
5/10/2001 6 
51101200I 7 
5/10/2001 7 
5/I0/200I 8 
5/I0/200I 8 
5/I0/200I 9 
5/I0/200I 9 
5/10/2001 10 
5/I 0/200I I 0 
5/10/2001 I I 

5/I0/2001 II 
5110/2001 I2 
5/10/200I I2 
5/10/2001 13 
5/10/200I 13 
5/I0/200I 14 
5/I0/2001 14 
5/10/2001 15 
5/I0/200I 15 
5!91200I 16 
5/9/2001 16 
5/9/2001 17 
5/9/2001 17 
5/9/2001 IS 
5191200I IS 
5/1 0/200I 19 
5/10/200I I9 
5110/2001 20 
5110/2001 20 
6/3/2001 3 
6/3/2001 3 
6/3/200I 4 
6/3/2001 4 
6/3/2001 5 
6/3/2001 5 

6/3/200I 6 
6/3/200I 6 
6/3/200I 7 

a 
b 

a 
b 
a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 

1 
2 
0 
5 

45 
31 
I 

2 
20 
12 
0 
0 
20 
11 
3 
3 

20 
5 
I 

5 
0 
0 

14 
6 
53 
52 
0 
0 
0 
0 

22 
24 
2I 
32 
16 
18 
32 
33 
5 

15 
4 
9 
9 
I4 
24 
13 
2 
2 
12 

0 
3 
23 
I6 

10 
6 
0 
0 
10 
6 
2 
2 
IO 
3 

3 
0 
0 
7 
3 
27 
26 
0 
0 
0 
0 
11 
12 
II 

I6 
8 
9 
I6 
17 
3 
8 
2 
5 
5 

7 

12 
7 

6 

Subdistrict 

I 13-4 I -003,42,43 
1 13-4I-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
I 13-41-003,42,43 
I 13-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
I 13-41-003,42,43 
113-41-003,42,43 
I13-41-003,42,43 
113-4I -003,42,43 
I 13-4I-003,42,43 
I 13-4 I -003,42,43 
I 13-4I-003,42,43 
I 13-41-003,42,43 
113-4I-003,42,43 
113-4 I -003,42,43 
1 I3-4I-003,42,43 
113-41-003,42,43 
113-41-003,42,43 
113-4I-003,42,43 
113-4I-003,42,43 
113-4I-003,42,43 
113-41-003,42,43 
1 13-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
I 13-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
I 13-55,56,57,58 
113-55,56,57,58 
I 13-55,56,57,58 
113-55,56,57,58 
I13-55,56,57,58 
113-55,56,57,58 
I 13-55,56,57,58 
I 13-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
1 IJ-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 
113-55,56,57,58 

-continued-

95 

Date Tran Tran Sum Of A vg 
No. side No Cues 

6/3/2001 7 
6/3/200I 8 
6/3/2001 8 
6/3/2001 9 
6/3/2001 9 
6/3/200I 10 
6/3/200I 10 
6/5/2001 11 
6151200I 11 
6/5/2001 I3 
6/51200I I3 
6/5/2001 14 
6/5/2001 I4 
6/5/2001 15 
6/5/2001 15 
6/5/2001 16 
6/5/2001 16 
6/5/2001 18 
6/5/2001 18 
6/5/2001 I9 
6/5/2001 19 
6!51200I 20 
6/5/2001 20 
6/3/2001 2I 
6/3/2001 21 
6/3/2001 22 
6/3/2001 22 
6/3/2001 23 
6/3/2001 23 
6/3/2001 
6/3/200I 
6/3/200I 2 
6/3/2001 2 
6/2/2001 3 
6/2/2001 3 
6/21200I 4 
6/212001 4 
6/21200I 5 

6/2/2001 5 
6/2/2001 6 
6/2/200I 6 
6/2/2001 7 
6/2/200I 7 
6/2/2001 8 
6/2/2001 8 
6/2/2001 9 
6/2/2001 9 
6/2/2001 10 
6/21200I IO 

b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 
a 
b 

a 
b 

a 
b 
a 
b 

a 
b 
a 
b 
a 
b 
a 
b 

cues perm 

IO 
I 

0 
3 
0 

2 
45 
42 
38 
53 
61 
57 
4 
4 
24 
2I 
22 
11 
16 
I2 
2I 
24 
19 
23 
35 
38 
46 
26 
I3 
20 
0 
0 
15 
12 

7 
7 

0 
0 

28 
8 
8 

11 
0 
0 
7 

14 

5 
I 

0 
2 
0 

I 

23 
21 
19 
27 
3I 
29 
2 
2 
I2 
II 

I1 
6 
8 
6 

11 
12 
10 
12 
I8 
19 
23 
13 
7 

10 
0 
0 
8 
6 

1 
4 
4 
0 
0 
I4 
4 
4 

6 
0 
0 
4 
7 
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Subdistrict Date Tran Tran Sum Of Avg 
No. side No Cues per 

cues m 

113-55,56,57,58 61212001 II a 29 15 
113-55,56,57,58 6/212001 II b 56 28 
113-55,56,57,58 6/212001 12 a 15 8 
113-55,56,57,58 6/212001 12 b 18 9 
113-55,56,57,58 6/2/2001 13 a II 6 
113-55,56,57,58 6/2/2001 13 b 3 2 
113-55,56,57,58 613/2001 14 a 63 32 
113-55,56,57,58 61312001 14 b 84 42 
113-55,56,57,58 613/2001 15 a 57 29 
113-55,56,57,58 613/2001 15 b 47 24 
113-55,56,57,58 612/2001 16 a II 6 
113-55,56,57,58 6/2/2001 16 b 3 2 
113-55,56,57,58 61212001 17 a 7 4 
113-55,56,57,58 61212001 17 b 7 4 
113-55,56,57,58 6/2/2001 18 a 13 7 
113-55,56,57,58 612/2001 18 b 7 4 
113-55,56,57,58 6/212001 19 a 8 4 
113-55,56,57,58 6/212001 19 b 15 8 
113-55,56,57,58 61212001 20 a 15 8 
113-55,56,57,58 61212001 20 b 14 7 

96 



Appendix 8. Sea encumber weights by subdistrict from assessment surveys, 1992. 

1992 
102-10 102-50 103-50 
Transect# 2&6 2&6 Transect# 10 11 1 1 Total Transect# 2 2 
N 58 N 9 32 88 129 N 52 
Mean 304.6 Mean 136.4 257.9 196.6 207.6 Mean 295.2 
StdDev 74.3 StdDev 62.9 68.2 58.7 69.2 StdDev 66.4 

174 376 30 108 150 48 139 367 
177 378 66 133 170 48 146 371 
184 381 101 !58 207 72 181 384 
191 381 130 161 163 100 197 385 
194 385 133 164 136 110 222 396 
199 396 165 174 185 120 226 399 
206 421 180 199 137 120 238 432 
232 513 206 225 180 153 243 461 
234 552 217 231 206 155 246 
235 346 237 220 155 246 
236 348 241 200 163 253 
243 360 243 240 166 253 
246 370 253 168 170 254 
248 372 258 238 170 255 
250 375 267 201 172 256 
257 268 155 175 259 
262 274 220 185 261 
278 275 305 190 263 
279 275 203 195 267 
281 276 240 200 270 
286 278 185 202 271 
286 281 265 203 273 
290 283 170 205 273 
292 292 160 208 275 
293 301 360 210 278 
294 303 175 211 282 
297 308 170 214 290 
299 326 185 215 291 
301 334 175 220 295 
304 351 245 222 297 
306 367 135 222 303 
308 410 175 225 306 
309 395 225 312 
312 300 238 316 
315 175 250 321 
319 205 252 326 
323 255 286 329 
324 192 295 333 
325 150 315 338 
325 140 200 348 
329 240 205 348 
331 150 150 355 
338 275 275 358 

145 240 362 

97 



Appendix 9. Sea cucumber weights by subdistrict from assessment surveys, 1995. 

Subdistrict 101-23 Subdistrict 101-80 
June 7-8, 1995 June 6-7, 1995 
~T~r~arn~ec~t~# ______ ~3 ____ 1~0~~1~5~~1~1 ___ T~O~TAL~_~T~r~a~~ec~t~#----~~3 ____ ~5~ __ ~6~~6--~14~~T~O~T~A~Lo_ 
N 19 35 39 35 128 N 33 27 54 30 144 
Mean 282.9 230.7 198.7 170.6 212.3 Mean 257.6 182.3 132.1 242.2 193.2 
~S~td~D~e~v------~69~.~~==~4~7.~1==~57~.~7==~46~.8~--~6~5.~0-=FS~td~D~e~v======~57~.4~~6~0.~3==~52~.~5~~~4~7~.5====7~6~.0~ 

171 124 57 90 114 20 17 198 164 
194 151 99 98 171 40 24 200 169 
204 152 102 101 176 62 39 213 194 
207 162 112 106 208 115 41 218 196 
219 163 113 108 216 147 46 227 199 
247 163 138 110 219 159 51 179 201 
253 196 155 115 221 168 54 180 203 
261 200 160 122 222 168 58 182 210 
269 200 165 135 
278 207 169 142 
281 210 171 149 
287 217 172 156 
290 218 175 160 
346 220 175 161 
352 222 177 165 
356 232 180 165 
384 233 198 169 
387 233 200 175 
389 237 204 175 

242 204 176 
248 204 178 
249 204 193 
253 208 193 
257 210 195 
260 211 195 
265 216 195 
267 218 202 
268 224 203 
269 235 208 
280 236 209 
280 244 218 
280 252 222 
289 253 245 
310 255 260 
319 267 277 

278 
291 
307 
312 

-continued-

98 

228 177 63 188 211 
228 178 64 198 224 
229 191 70 225 
230 194 77 225 
232 196 79 229 
241 200 94 229 
242 203 Ill 234 
251 207 122 237 
256 208 128 242 
257 208 128 243 
262 212 134 247 
267 214 134 
270 216 134 
271 226 135 
271 228 138 
272 237 138 
275 247 140 
289 249 141 
302 252 142 
305 144 
312 144 
335 145 
369 147 
371 
389 

147 
148 
!51 
154 
155 
159 
159 
159 
164 
165 
167 
167 
171 

248 
259 
261 
263 
263 
270 
283 
303 
314 
344 
376 



Appendix 9. (page 2 of 6) 

Subdistrict 102-10 Subdistrict 102-50 
June 9-10,1995 August 16-17,1995 
fTf-ra,us=ec'-'t~# ___ -;2::-------f:7-~1::;4'--------"14"--------'1':07--1"-'7'-----T'-'O':-T'O:A"'L"--- Transect II 11 
N 18 32 50 62 162 N 23 
Mean 282.9 224.3 169.9 193.8 202.4 Mean 266.4 
,;;S~td~D;;;e;,;v===..,;4~8~.8~~83~.2~~34;;:;;·~3 ==;==;;,61~.9~=:::";;;==;;,67:,;;.6~= Std Dev 70.3 

363 336 84 208 59 245 149 
302 148 112 215 81 245 151 
316 228 114 216 85 250 183 
333 168 115 217 90 251 192 
274 :ll:l 124 217 125 259 193 
307 154 128 227 125 261 208 
284 161 131 246 126 263 227 
219 371 138 127 282 242 
239 309 141 128 288 247 
377 228 142 135 320 253 
268 186 145 136 352 257 
324 270 145 137 372 264 
219 162 146 140 226 272 
266 189 147 140 227 274 
281 175 150 145 231 294 
209 261 151 145 231 298 
283 353 152 146 236 299 
229 176 153 154 238 304 

239 157 !57 315 
342 !57 158 340 
3!5 158 160 374 
281 159 176 386 
261 161 178 406 
87 166 178 
173 166 179 
292 172 180 
229 173 180 
250 174 183 
269 175 188 
110 176 189 
88 180 190 
54 184 191 

188 192 
190 202 
192 203 
196 206 
196 206 
197 211 
198 214 
201 215 
204 216 
206 219 
207 219 

226 

-continued-

99 

12 12 15 
50 34 

186.6 201.8 
68.2 65.9 
23 258 59 
36 267 109 
37 268 122 
49 275 127 
58 278 131 
77 278 131 
83 279 140 
97 
108 
!52 
158 
160 
160 
167 
168 
170 
173 
176 
178 
181 
183 
193 
193 
195 
196 
198 
202 
210 
211 
212 
213 
218 
223 
227 
228 
230 
232 
233 
233 
235 
236 
249 
255 

141 
161 
169 
169 
172 
177 
188 
188 
200 
200 
203 
204 
207 
207 
216 
234 
238 
238 
238 
248 
250 
254 
255 
262 
321 
325 
377 
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Subdistrict 102-50 (cont.) Subdistrict 103-50 Subdistrict 105-41,42 
August 16-17, 1995 June 10-11,1995 September 8-9, 1995 
16 16 Total Transect# 8 10 15 16 Total Transect# 10 4 
51 158 N 26 33 41 18 118 N 44 35 
105.3 175.2 Mean 265.9 278.3 164.5 190.3 222.6 Mean 249.3 198.5 
38.0 80.7 StdDev 77.8 66.1 58.9 68.7 83.6 Std Dev 118.3 48.0 
31 141 78 50 46 68 56 55 
37 !54 85 160 50 94 60 96 
46 !56 170 181 60 100 102 126 
51 167 207 220 72 105 105 141 
53 174 

- -
226 217 73 126 114 !51 

56 178 219 228 92 148 120 167 
56 180 220 234 92 190 120 181 
63 181 220 248 102 200 126 181 
66 240 254 105 203 128 182 
70 251 255 107 207 130 183 
72 251 256 121 208 147 186 
76 262 260 132 210 156 186 
76 270 262 150 241 159 187 
79 273 266 151 241 171 188 
84 293 272 !51 247 172 189 
89 301 278 153 250 181 190 
91 304 291 158 290 194 191 
91 314 296 164 298 204 194 
92 318 298 166 206 199 
93 320 300 167 215 200 
93 321 310 172 220 206 
94 327 310 173 230 215 
97 328 315 174 232 217 
98 330 318 178 244 218 
103 394 318 188 249 219 
106 400 320 196 273 225 
110 323 196 288 226 
111 328 199 301 231 
112 333 204 313 231 
112 352 210 314 239 
113 360 211 317 254 
114 380 219 318 258 
115 382 219 320 262 
117 220 336 277 
121 220 338 298 
123 226 340 
123 230 362 
127 242 394 
128 250 396 
135 250 443 
137 254 456 
137 464 
140 466 

488 

-continued-

100 
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Subdistrict 105-41,42 (cont.) Subdistrict 106-10, 20,22 
September 8-9, 1995 September 6-7, 1995 
13 14 6 Total Transect# 2 2 8 3 13 10 Total 
II 23 10 123 N 51 25 12 12 35 135 
438.5 311.5 302.2 267.7 Mean 156.0 169.2 210.2 314.0 239.4 198.9 
87.0 75.9 23.1 108.9 Std Dev 30.1 37.3 69.8 82.7 54.4 69.2 
346 126 268 78 184 63 39 170 ll3 
347 161 281 82 184 125 166 215 !58 
376 188 287 95 186 129 174 222 167 
395 255 290 ll4 188 139 179 268 178 
406 279 296 118 193 143 204 310 182 
449 285 304 124 194 144 206 317 184 
450 291 308 128 194 146 221 326 186 
451 300 311 130 199 149 230 345 192 
461 301 338 130 244 !50 235 366 198 
482 303 339 133 169 283 371 201 
660 312 137 169 292 412 209 

325 139 169 293 446 210 
326 140 171 213 
331 142 172 215 
337 143 177 222 
341 144 181 233 
344 144 183 233 
344 146 184 236 
379 148 186 249 
389 149 187 252 
389 !50 190 253 
426 !50 214 255 
433 !51 218 255 

!51 231 256 
!51 241 276 
!59 276 
160 285 
161 287 
161 292 
163 299 
163 304 
163 31l 
167 312 
167 329 
169 357 
170 
172 
172 
179 
181 
182 
184 

-continued-

101 
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Subdistrict 109-62 Subdistrict 112-18, 19, 80, 90 
September 11-12, 1995 6/15/1995 
Transect# 11 13 15 12 10 Total Transect# 9 12 19 19 Total 
N 21 16 37 26 38 138 N 30 26 49 105 
Mean 174.2 171.7 103.1 202.3 175.2 160.4 Mean 227.5 231.8 197.5 214.6 
~S~td~D~e~v======~3~7~.5==~5~5~.9~~3~9~.1~~6~5~.3~~3~1~.8~~57~.7~FS~td~D~e~v========~7~0~.4~==~47~-~6==~58~.3~~~~6~1~.3== 

103 41 18 66 131 87 148 76 241 
105 102 28 83 137 142 152 98 254 
121 135 32 100 138 160 163 126 257 
138 137 61 135 139 166 167 127 270 
146 i::\7 62 !54 \43 !TO 175 128 280 
158 154 62 161 146 173 180 130 310 
159 165 69 182 149 179 187 143 317 
162 167 70 182 151 180 204 148 332 
167 173 73 189 154 192 216 148 350 
172 191 77 190 155 197 227 148 
177 198 78 196 156 198 228 150 
180 202 80 196 157 200 232 150 
188 206 81 200 !58 200 233 151 
190 227 92 203 158 202 248 !55 
193 243 97 206 159 208 250 163 
199 269 99 207 !59 217 253 165 
208 99 210 160 223 255 166 
212 101 219 161 223 259 178 
213 104 226 163 224 260 180 
227 104 236 167 228 270 184 
240 113 237 167 250 270 186 

115 266 171 251 272 186 
120 268 173 260 275 186 
121 275 173 262 279 189 
123 315 179 274 294 191 
123 357 179 312 330 195 
124 
131 
131 
136 
137 
140 
143 
155 
159 
162 
193 

179 
186 
197 
198 
202 
211 
216 
224 
229 
233 
244 
256 

-continued-

102 

316 200 
348 201 
351 205 
431 206 

207 
210 
212 
213 
221 
224 
226 
228 
232 
236 
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Subdistrict 113-41-003 Subdistrict 113-55, 56, 57, 58 
June 12-13,1995 June 13-14,1995 
Transect# 6 17 18 Total Transect# 4 15 16 20 Total 
N 42 28 25 95 N 27 26 28 29 110 
Mean 239.4 252.7 284.9 255.3 Mean 195.8 145.4 16Q.4 185.1 172.0 
Std Dev 51.1 58.8 53.7 56.7 StdDev 54.4 41.1 64.8 42.0 54.6 

154 134 177 93 82 55 71 
162 139 178 112 90 69 127 
172 157 207 134 94 70 137 
176 179 240 134 94 71 138 
198 :wz 252 135 101 84 142 
205 207 255 136 111 91 145 
209 222 256 143 115 101 147 
210 228 264 162 116 102 164 
220 230 272 168 119 105 164 
221 230 272 183 122 108 165 
226 240 278 184 124 125 167 
229 245 282 187 130 160 177 
230 252 283 187 135 163 178 
230 253 283 190 141 167 184 
233 253 290 205 143 179 188 
238 260 294 206 158 180 199 
239 268 297 207 175 185 199 
240 273 304 216 177 192 203 
242 278 313 225 177 192 206 
242 284 322 230 177 199 208 
243 287 334 237 184 212 208 
250 296 335 240 187 217 217 
258 304 360 245 189 230 217 
259 305 385 264 207 240 218 
261 309 390 281 216 240 221 
269 320 283 216 241 222 
277 325 300 252 233 
286 396 260 258 
296 264 
297 
298 
304 
103 
175 
178 
219 
244 
244 
324 
330 
330 
333 

103 



Appendix 10. Sea cucumber weights by subdistrict from assessment surveys, 1998. 

1998 
101-23 
6/29-6/30/98 
Transect# 1 3 5 7 9 10 11 15 17 19 Total 
N 10 35 15 8 12 34 45 33 15 12 219 
Meao 168.30 324.49 195.87 187.50 189.00 228.44 149.56 219.73 274.00 185.67 218.41 
Std Dev 60.08 68.75 56.58 49.45 57.13 70.18 39.85 68.43 49.11 60.90 82.07 

160 207 245 219 118 281 189 158 210 169 
188 366 191 172 168 226 176 213 334 117 
240 318 150 273 216 390 245 248 268 81 
169 394 343 !56 194 228 147 104 283 205 
221 308 222 201 243 199 164 196 206 176 
131 404 171 216 155 350 132 246 360 260 
84 393 166 144 109 210 130 265 242 160 
151 251 188 119 310 291 182 224 254 170 
82 258 170 175 255 213 186 369 228 

257 337 241 153 203 187 105 235 300 
254 223 183 284 174 252 289 142 
406 87 244 262 145 96 258 220 
501 192 162 126 260 293 
350 166 163 84 277 241 
272 183 175 124 178 268 
307 329 120 287 
341 127 129 301 
402 221 167 177 
447 200 141 !57 
222 199 118 224 
341 157 145 240 
245 224 160 248 
309 114 130 195 
253 260 93 325 
373 113 141 106 
273 92 124 381 
333 180 207 221 
339 251 118 325 
255 283 182 247 
234 240 195 253 
283 265 170 197 
318 218 172 233 
414 266 130 126 
305 349 186 
344 194 

181 
184 
96 
76 
127 
142 
186 
46 
155 
97 

-continued-
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Appendix 10. (page 2 of 12) 

1998 
101-44,45,46,48 
9/9-9/12/98 
Transect# 1 3 5 7 9 11 13 15 16 17 19 Total 
N 15 10 16 18 34 17 14 16 14 16 18 188 
Mean 106.80 128.20 149.38 117.17 107.15 147.24 216.00 137.06 125.64 113.88 145.50 132.69 
Std Dev 41.47 50.10 48.20 25.65 41.66 24.35 54.06 59.31 44.66 23.05 35.27 49.43 

119 140 !54 !54 !57 164 310 175 136 125 !51 
182 126 169 134 98 143 166 133 87 89 149 
97 99 160 lll 168 141 214 81 172 !51 142 
!56 121 109 104 92 168 173 169 126 145 128 
97 133 122 79 88 165 271 153 160 108 122 
112 !59 149 100 115 129 129 143 139 106 161 
!55 !52 106 148 118 145 283 !56 150 118 55 
130 72 294 106 58 125 240 84 202 107 125 
55 231 178 108 64 164 190 Ill 77 122 179 
99 49 122 145 202 Ill 193 74 78 118 !55 
83 154 165 141 145 275 209 41 !56 193 
34 107 77 149 140 229 52 167 85 211 
47 183 118 147 133 198 31 128 113 139 
105 105 92 116 Ill 153 205 96 88 145 
131 174 140 116 195 225 77 170 

104 106 128 133 192 114 160 
125 100 191 93 
97 148 141 

119 
86 

155 
64 
100 
79 
80 
135 
156 
129 
34 
96 
43 
62 
82 
18 
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1998 
101-80 
6/27-6/28/98 
Transect# 
N 
Mean 
StdDev 

1 2 3 
18 9 38 

183.28 190.89 224.16 
53.36 30.87 62.63 
252 203 273 
272 158 301 
138 
168 
!57 
285 
177 
160 
244 
233 
164 
126 
185 
170 
115 
131 
203 
119 

190 
223 
176 
242 
157 
210 
159 

282 
262 
!57 
232 
285 
230 
270 
!51 
217 
152 
285 
307 
225 
318 
261 
!59 
341 
226 
293 
205 
206 
155 
169 
331 
194 
252 
204 
138 
284 
109 
143 
127 
171 
184 
194 
225 

5 6 
34 33 

191.59 120.18 
55.64 39.93 
361 83 
202 90 
228 132 
!58 
151 
212 
238 
162 
189 
169 
183 
209 
192 
200 
292 
180 
55 

251 
!53 
92 
116 
213 
163 
191 
205 
177 
185 
137 
188 
242 
184 
241 
145 
250 

237 
131 
153 
131 
140 
115 
81 
117 
174 
70 
140 
112 
165 
77 

103 
119 
173 
92 
164 
124 
119 
122 
101 
89 
!50 
63 
129 
18 
125 
127 

7 
12 

174.33 
86.45 

12 
33 

253 
200 
192 
176 
!52 
319 
136 
249 
182 
188 

9 11 13 14 15 
10 11 14 34 11 

90.10 189.73 164.21 166.88 155.82 
49.29 60.92 59.14 64.88 68.81 
112 181 124 176 66 
98 278 109 214 37 
122 196 191 207 157 
184 
43 
21 
37 
103 
63 
118 

130 
223 
!57 
180 
183 
64 

227 
268 

252 
217 
93 
199 
222 
74 
190 
144 
!54 
238 
92 

46 
200 
44 
192 
190 
190 
91 
186 
232 
164 
196 
230 
198 
!54 
188 
148 
177 
201 
104 
172 
346 
260 
105 
119 
176 
144 
214 
29 
135 
180 
66 

113 
!58 
270 
!57 
224 
136 
169 
227 

-continued-
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19 
11 

121.27 
45.84 
208 
126 
158 
96 
91 
76 
144 
63 
177 
111 
84 

Total 
235 

170.71 
67.37 
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1998 1998 
102-10 102-50 
6/30-7/1198 6/26-6/27/98 
Transect# 7 11 13 14 15 17 19 Total Transect# 1 2 3 
N 11 12 13 36 12 33 20 137 N 35 31 12 
Mean 251.91 211.50 268.23 163.28 170.17 172.18 201.25 192.87 Mean 241.03 152.29 160.42 
Std Dev 69.48 42.73 86.88 34.78 61.23 54.34 51.19 63.96 Std Dev 69.91 34.07 39.87 

337 206 296 140 257 126 244 253 190 131 
315 179 356 199 139 174 147 166 87 257 
141 222 200 211 140 210 275 40 92 !58 
120 232 195 147 193 174 172 219 119 !59 
283 270 354 169 244 144 84 162 133 115 
324 195 380 167 !56 211 268 238 155 181 
240 279 137 !59 144 200 140 288 94 132 
240 180 208 205 171 200 179 215 167 !56 
275 230 226 175 19 170 222 186 138 107 
235 160 416 149 183 164 178 173 135 182 
261 140 297 !58 184 180 186 195 135 186 

245 197 125 212 223 145 202 105 161 
225 172 90 262 126 102 

142 127 214 250 176 
160 218 190 239 191 
167 202 186 335 137 
128 55 233 136 165 
108 75 197 298 149 
127 112 280 226 154 
!53 160 223 273 159 
126 96 230 145 
203 263 325 173 
219 280 314 198 
179 158 304 200 
178 203 265 171 
125 248 312 171 
215 210 223 193 
221 148 399 145 
147 117 237 206 
203 168 219 197 
192 231 311 139 
134 220 217 
73 125 278 
188 320 
186 262 
128 

-conlmued-
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1998 
102-50 (cont.) 
6/26-6/27/98 
Transect# 5 7 9 11 12 15 16 17 19 Total 
N 11 12 12 31 38 34 38 39 12 305 
Meao 142.36 92.67 311.00 165.19 161.92 191.53 73.74 128.69 141.67 160.00 
Std Dev 36.46 33.80 80.92 71.08 56.59 60.17 46.26 64.12 27.08 78.48 

!51 63 260 258 151 223 117 176 98 
136 109 230 70 64 180 129 92 130 
113 43 311 173 21 248 83 307 157 
98 112 259 72 62 212 33 155 152 
152 178 358 129 171 197 42 70 148 
86 79 415 223 69 288 38 138 !58 
187 73 180 194 189 214 18 166 108 
211 101 335 135 165 264 78 184 141 
158 106 325 237 188 219 37 39 186 
131 72 467 181 121 208 42 90 !51 
143 86 249 242 178 62 70 191 103 

90 343 216 !59 143 65 175 168 
227 265 300 95 117 
192 216 148 115 88 
284 191 175 27 94 
127 132 185 30 113 
131 214 134 53 184 
122 212 105 16 166 
34 179 108 86 !57 
99 247 244 56 54 
45 210 256 165 50 
53 203 181 184 118 

200 157 177 115 83 
240 86 238 142 227 
266 170 148 78 183 
197 77 182 87 94 
123 187 211 18 75 
248 243 184 44 165 
94 160 208 59 52 
130 78 168 75 !54 
179 !56 263 189 50 

210 185 121 225 
137 231 21 36 
160 23 52 116 
216 97 253 
140 60 120 
192 35 39 
177 30 87 

136 
-continued-
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1998 
103-50 
8/26-8/27-98 
Transect# 1 3 5 9 11 13 15 17 Total 
N 14 10 7 11 10 12 12 12 88 
Mean 184.71 131.20 295.86 230.55 178.50 289.58 126.75 188.50 199.41 
Std Dev 46.64 60.59 71.82 68.92 62.23 37.03 96.28 53.59 84.10 

206 95 219 212 236 253 188 238 
191 134 219 227 183 297 44 137 
180 68 263 232 51 234 25 207 
185 27 337 201 229 319 24 198 
275 164 273 155 239 271 24 94 
198 128 409 247 207 330 199 247 
184 180 351 197 165 319 99 203 
128 125 227 146 256 298 187 
208 246 281 222 334 29 121 
112 145 152 107 335 207 255 
202 405 250 186 140 
99 277 198 235 

237 
181 
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1998 
105-41,42 
6/17-6/18/98 
Transect# 1 4 5 9 10 11 13 14 15 19 Total 
N 12 35 12 18 30 13 32 32 18 10 212 
Mean 207.58 153.69 281.50 176.67 229.70 259.23 335.94 229.59 130.78 107.30 217.99 
StdDev 72.42 87.70 68.93 36.43 91.52 72.84 103.57 96.66 41.29 41.95 105.04 

265 44 261 177 277 246 441 301 120 136 
272 116 274 192 220 200 482 268 158 155 
190 29 278 177 215 256 190 151 52 141 
246 79 339 162 381 260 260 143 212 43 
240 73 158 157 136 231 392 189 183 151 
337 102 243 171 330 314 246 332 108 107 
154 116 290 217 115 78 269 77 141 62 
148 49 183 141 417 387 429 118 167 113 
213 123 350 190 191 266 106 353 97 116 
148 253 258 143 278 240 182 204 118 49 
64 128 359 203 66 259 251 261 178 

214 13 385 194 305 320 451 143 120 
119 202 220 313 273 323 57 
193 118 348 290 298 107 
364 272 205 391 48 109 
281 148 117 355 368 133 
178 128 178 392 318 148 
181 188 340 406 238 146 
79 270 425 397 
130 157 349 335 
166 230 465 142 
292 264 369 235 
249 339 313 279 
245 167 423 246 
339 205 178 317 
140 ll8 277 72 
94 165 518 158 
246 157 355 91 
136 128 475 316 
74 352 257 133 
126 315 243 
131 225 250 
139 
102 
250 
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1998 
106-10,20,22 
6/24-6/25/98 
Transect# 2 3 5 7 9 10 11 13 15 17 19 Total 
N 40 12 18 13 16 38 12 12 11 12 12 196 
Mean 133.00 234.83 87.44 202.23 224.50 296.87 176.92 268.25 322.91 321.67 240.67 218.65 
Std Dev 38.47 55.33 47.82 38.72 47.06 49.28 30.17 145.79 61.93 48.68 7305 95.66 

183 185 114 178 290 277 149 354 229 315 208 
180 219 162 290 226 284 173 68 414 326 221 
113 276 88 192 241 311 207 132 333 402 281 
97 299 179 241 197 364 172 62 380 357 223 
103 303 113 249 149 282 140 250 341 293 433 
178 286 124 197 171 291 208 449 299 291 174 
97 216 101 167 209 395 201 149 238 364 287 
138 212 81 184 284 348 177 352 402 212 189 
32 204 83 182 243 300 150 246 265 315 158 
141 111 110 204 236 276 195 366 334 318 253 
195 254 125 171 263 329 222 515 317 368 200 
74 253 8 152 128 299 129 276 299 261 
155 13 222 235 310 
148 17 275 231 
160 77 251 237 
193 72 194 324 
132 71 266 
112 36 234 
120 400 
126 217 
137 281 
131 346 
140 293 
204 236 
108 344 
104 325 
68 239 
108 242 
111 303 
70 313 
174 340 
173 292 
156 375 
118 234 
148 354 
126 276 
170 207 
102 306 
127 
168 
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1998 
112-18,19,80,90 
6/12-6/13/98 
Transect# 
N 
Mean 
Std Dev 

1 2 
14 24 

170.29 208.46 
14.24 54.58 
179 200 
170 222 
172 291 
158 214 
162 208 
180 236 
208 200 
163 150 
164 Ill 
176 
174 
!57 
148 
173 

231 
115 
209 
240 
139 
227 
195 
278 
148 
291 
202 
197 
163 
329 
207 

3 5 
20 16 

178.65 267.38 
42.94 50.44 
208 283 
193 238 
144 212 
70 232 
130 236 
243 335 
256 411 
160 294 
216 219 
134 
197 
162 
224 
188 
!56 
190 
165 
206 
160 
171 

232 
239 
273 
238 
283 
268 
285 

7 
15 

201.93 
44.45 
119 
191 
217 
191 
187 
165 
282 
229 
188 
205 
171 
153 
201 
271 
259 

9 
34 

309.21 
55.62 
324 
342 
305 
325 
235 
329 
347 
249 
298 
281 
254 
291 
185 
365 
160 
315 
328 
346 
351 
304 
394 
271 
269 
243 
309 
265 
372 
403 
305 
361 
309 
330 
367 
381 

-continued-

112 

11 
12 

326.50 
94.43 
252 
302 
102 
369 
294 
474 
398 
379 
288 
345 
306 
409 

12 
55 

260.95 
65.99 
324 
376 
245 
243 
258 
245 
377 
312 
46 
337 
184 
307 
284 
239 
251 
362 
56 

240 
183 
167 
223 
243 
254 
303 
286 
238 
245 
316 
231 
180 
209 
256 
237 
238 
254 
296 
404 
292 
283 
260 
285 
332 
310 
277 
269 

306 
203 
294 
311 
223 
221 
203 
327 
282 
225 

15 
19 

250.68 
58.60 
253 
191 
198 
259 
216 
352 
200 
206 
213 
235 
233 
354 
249 
341 
330 
!53 
296 
258 
226 

19 Total 
36 202 

214.81 243.04 
51.43 71.92 
170 
172 
182 
241 
227 
209 
118 
227 
206 
174 
173 
173 
293 
140 
221 
289 
288 
278 
232 
322 
171 
236 
244 
250 
185 
190 
212 
328 
196 
255 
233 
143 
240 
193 
177 
145 
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1998 
113-41-003,42,43 
7/18/1998 
Transect# 3 5 6 7 8 9 11 13 15 17 18 19 Total 
N 10 12 14 11 32 10 14 12 12 34 28 13 202 
Mean 312.00 222.08 192.93 269.55 201.25 226.90 170.43 69.67 247.83 231.56 309.57 274.85 230.05 
StdDev 40.47 50.37 50.92 72.29 113.00 32.80 20.06 43.40 26.71 38.58 75.13 68.11 87.01 

340 210 202 203 294 227 171 6 259 239 233 265 
294 183 157 276 12 195 159 115 253 288 327 228 
394 207 196 417 17 179 149 93 230 213 328 249 
351 255 166 275 139 268 182 84 225 212 311 223 
269 132 325 314 284 209 !56 49 241 268 297 208 
277 283 162 319 181 231 152 27 244 259 278 325 
302 198 231 127 164 226 172 46 200 247 339 321 
290 225 113 250 242 206 142 71 253 221 291 280 
329 177 137 281 495 288 171 50 267 !53 439 345 
274 221 172 244 225 240 192 172 286 128 335 214 

319 193 259 28 166 56 223 275 324 426 
255 203 161 218 67 293 236 317 183 

222 285 190 207 409 306 
222 132 166 212 338 

218 306 177 
357 275 269 
112 249 327 
225 234 298 
78 216 236 
246 199 407 
156 236 333 
426 228 205 
363 245 406 
207 222 257 
124 221 200 
127 217 473 
292 216 177 
168 175 337 
127 227 
288 279 
155 235 
112 274 

177 
284 
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1998 
109-62 
6/16/1998 
Transect# 5 7 9 10 11 12 13 15 Total 
N 23 24 17 38 40 43 34 19 238 
Meao 174.91 234.54 156.29 166.97 165.65 199.23 171.50 119.32 176.24 
StdDev 34.74 47.69 33.44 45.06 51.17 53.23 53.63 37.59 54.13 

122 274 164 162 113 164 120 98 
194 209 99 121 166 264 95 123 
208 193 164 !52 220 340 142 89 
166 238 145 292 88 219 194 !52 
141 224 !58 238 107 191 205 204 
217 244 113 108 134 165 274 126 
166 198 129 184 195 92 158 111 
140 303 225 195 142 180 211 149 
198 279 132 266 199 136 174 92 
121 281 186 184 222 263 173 71 
173 294 !57 125 175 247 178 ISO 
217 210 225 196 134 248 !54 178 
106 244 141 113 !51 220 103 57 
180 158 141 236 107 199 183 146 
142 105 174 161 123 198 130 80 
231 300 !54 165 217 75 139 130 
210 237 !50 172 168 251 100 98 
207 164 !55 172 157 283 94 
171 239 159 197 221 174 119 
!58 242 125 137 212 101 
168 221 198 191 185 163 
178 251 177 246 143 107 
209 259 138 207 247 174 

262 197 127 204 227 
140 185 225 148 
165 156 250 149 
206 134 213 162 
89 126 152 268 
161 161 182 283 
170 113 220 !51 
202 !53 292 150 
93 346 220 241 
178 191 167 208 
148 178 200 109 
86 !50 106 
170 154 175 
!54 56 123 
164 190 197 

245 228 
ISO 270 

165 
!52 
209 
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1998 
113-55,56,57,58 
6/711998 
Transect# 1 3 4 5 11 13 15 19 Total 
N 15 20 36 14 15 17 16 18 !51 
Mean 136.40 218.15 229.67 260.43 146.20 233.35 154.88 162.39 197.91 
StdDev 39.92 66.04 32.10 45.22 39.63 37.77 45.39 39.73 60.01 

168 133 230 205 116 215 174 148 
109 244 187 337 227 191 191 !58 
228 164 221 278 201 170 61 219 
179 209 275 358 146 225 89 !50 
178 117 212 235 158 272 146 182 
93 218 220 237 179 203 175 223 
125 299 262 217 113 244 166 221 
118 280 257 248 158 191 213 170 
159 221 247 286 145 246 84 202 
121 260 219 218 109 239 165 136 
123 300 194 218 136 247 211 114 
100 229 181 275 125 262 181 155 
155 233 196 263 186 247 127 107 
84 251 180 271 116 201 196 190 
106 29 293 78 259 167 89 

257 251 329 132 123 
218 181 226 178 
253 223 158 
262 190 
186 273 

238 
250 
295 
195 
210 
239 
242 
220 
254 
247 
218 
261 
223 
248 
182 
254 
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Appendix 11. Sea cucumber weights by subdistrict from assessment surveys, 2001. 

101-23 
6/22/2001 
Transect# 5 7 9 10 11 13 15 19 Total 
N 15 29 16 35 34 16 36 15 196 
Mean 191.6 205.1 188.9 235.9 197.8 228.3 258.5 205.5 218.7 
Std Dev 36.8 41.0 43.8 64.0 58.0 55.7 41.4 54.5 55 9 

228 186 175 368 245 297 283 202 
153 231 221 162 245 184 266 193 
185 253 195 346 280 299 177 159 
155 186 231 245 435 335 358 257 
232 258 176 355 227 161 224 298 
186 204 187 198 212 165 207 152 
236 208 177 344 118 213 284 191 
112 235 185 321 193 218 288 229 
171 271 228 170 162 317 249 143 
211 188 135 172 223 209 283 244 
246 211 270 238 180 236 355 180 
177 262 152 178 144 174 306 204 
191 245 266 153 221 235 230 259 
176 166 127 235 174 197 216 272 
215 180 141 280 217 180 211 100 

160 157 187 148 232 311 
180 232 187 235 
182 231 109 238 
199 171 152 241 
233 229 186 263 
143 250 116 283 
297 201 203 227 
132 313 208 248 
232 200 148 270 
184 196 184 202 
188 226 140 263 
190 220 195 232 
137 362 222 232 
208 216 240 279 

231 204 293 
227 210 196 
283 226 300 
152 201 234 
173 171 296 
191 247 

280 
-continued-
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101-44,45,46 
6/20/2001 & 
Transect# 1 3 5 7 9 11 13 15 17 19 Total 
N 14 15 15 15 13 16 15 15 17 17 !52 
Mean 159.8 127.9 164.9 133.8 131.8 143.4 267.3 165.1 120.2 146.9 155.7 
Std Dev 43.2 30.3 40.4 22.2 28.1 26.3 84.1 38.0 31.1 41.9 57.0 

272 72 139 131 154 110 185 168 145 199 
149 146 148 147 131 183 374 165 87 174 
189 !56 174 126 138 127 323 180 151 102 
171 131 180 143 135 144 391 146 146 166 
191 97 193 !56 167 !56 195 156 92 188 
124 175 86 170 149 167 365 200 142 102 
152 104 181 77 98 96 283 68 102 224 
121 140 200 108 175 169 181 170 146 167 
178 159 170 137 127 107 184 124 127 174 
144 104 !51 144 148 130 131 208 141 85 
117 126 152 150 79 145 248 214 167 172 
151 !53 137 124 105 132 379 177 72 81 
ISO 90 169 116 108 152 268 134 119 120 
98 110 127 143 187 228 208 129 142 

!56 267 135 154 274 !58 54 107 
135 101 161 

123 134 
-continued-
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101-80 
6/19 & 20/2001 
Transect# 1 4 5 6 7 9 11 13 14 15 17 19 Total 
N 15 38 36 27 10 15 17 12 23 16 14 13 236 
Mean 179.1 227.3 181.4 125.4 104.6 113.9 18Q.4 143.4 177.3 129.4 218.9 90.8 166.0 
StdDev 53.4 73.4 50.6 36.3 97.3 37.9 70.9 23.1 44.1 63.0 85.3 32.1 71.1 

189 176 103 174 190 132 210 189 146 !52 455 91 
214 130 199 123 17 86 181 176 !56 70 !59 64 
260 239 185 97 145 148 233 139 185 146 124 119 
215 267 299 115 73 122 185 128 193 233 189 81 
146 202 121 !52 24 110 57 121 !59 100 253 40 
191 331 166 178 32 !55 131 143 207 !57 98 95 
177 169 234 172 77 123 233 !55 228 118 167 121 
165 194 163 !53 144 142 216 109 131 120 212 123 
!56 425 183 127 321 146 73 147 129 147 192 67 
200 178 228 136 23 33 254 !57 196 64 223 76 
181 228 140 !59 31 297 127 184 214 221 53 
240 296 126 171 100 253 130 184 78 289 !54 
129 303 253 120 133 86 62 123 251 96 
31 221 242 92 122 230 172 73 231 
193 267 245 144 125 156 181 249 

268 92 81 95 157 26 
191 202 115 177 107 
236 !53 85 184 
228 206 120 267 
226 85 144 207 
163 165 138 213 
213 216 104 201 
116 180 38 230 
!58 144 50 
!56 216 149 
302 193 148 
334 !55 101 
204 184 
409 !58 
233 !54 
296 163 
228 130 
119 195 
260 136 
215 256 
181 262 
136 
140 
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102-10 
7/10 & 15/01 
Transect# 7 9 11 13 15 17 19 Total 
N 16 15 18 16 16 32 21 134 
Mean 315.8 233.3 231.2 303.5 249.6 235.5 188.1 246.6 
StdDev 62.1 72.9 66.7 79.7 47.2 56.5 42.4 71.7 

291 217 310 348 213 253 134 
355 218 333 364 325 330 191 
273 335 112 301 260 231 174 
295 265 229 244 218 217 111 
370 35 246 263 194 218 167 
180 206 207 360 294 268 160 
278 276 276 240 229 160 165 ' 289 243 255 262 231 347 203 
268 268 305 264 204 254 266 
275 270 268 464 225 265 232 
422 329 191 258 340 259 222 
414 272 !57 477 320 248 244 
378 160 316 312 278 195 219 
336 195 253 232 228 276 218 
333 210 224 210 231 217 104 
295 212 257 204 211 184 

120 255 182 
147 129 235 

259 !54 
190 180 
289 205 
311 
266 
190 
189 
!55 
222 
299 
109 
165 
266 
292 
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102-40 
7/17 & 18/01 
Transect# 1 3 5 7 9 11 13 15 15 (con!) 17 19 Total 
N 17 38 15 39 17 36 II 52 17 35 277 
Mean 171.2 178.9 184.4 240.0 312.3 205.3 320.8 202.6 225.4 221.1 167.5 211.2 
StdDev 26.0 39.1 39.5 51.5 52.1 46.9 68.0 44.8 64.8 37.6 61.0 

154 161 232 291 351 287 328 233 265 174 216 
167 182 148 283 293 181 438 186 198 162 132 
180 178 181 208 384 196 311 210 240 241 166 
150 256 177 205 288 137 443 231 262 299 176 
208 208 136 272 328 176 287 228 216 330 201 
201 188 203 335 317 266 335 237 264 158 198 
178 228 211 251 292 218 275 231 212 267 161 
170 131 149 278 405 154 280 230 260 281 163 
132 129 186 141 247 180 226 273 135 139 184 
194 207 209 284 367 195 340 154 230 210 263 
165 125 177 276 302 261 266 221 210 223 116 
175 213 129 260 308 240 225 213 200 207 
187 120 184 232 230 282 152 234 150 
177 170 281 337 212 290 234 210 142 
209 155 163 195 320 217 161 285 134 
150 177 295 305 210 210 80 182 
113 108 234 360 162 193 265 142 

188 210 141 222 183 
213 238 96 220 169 
219 276 211 199 146 
210 194 234 211 104 
144 270 206 188 127 
179 214 206 225 185 
173 190 173 207 186 
176 167 232 231 224 
247 302 287 202 101 
191 307 159 202 138 
184 269 136 178 157 
164 194 224 172 221 
155 234 248 262 152 
202 123 191 166 198 
187 284 206 188 185 
92 271 235 204 169 
117 216 180 186 189 
161 137 203 166 94 
229 207 170 196 
211 224 165 
221 229 146 

227 104 
254 
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102-50 
7/17 & 19/2001 
Transect# 1 2 3 5 12 15 16 17 19 Total 
N 37 37 18 15 40 38 35 32 13 265 
Mean 247.0 180.5 185.1 88.3 182.1 160.9 102.5 146.0 116.2 164.7 
StdDev 60.2 42.5 70.5 40.4 64.8 41.5 40.3 38.0 49.6 67.5 

332 151 242 72 270 172 121 99 131 
239 195 234 79 162 190 144 202 15 
324 216 230 81 206 218 134 160 166 
359 175 128 107 126 187 142 177 123 
188 !51 120 117 !52 185 60 172 122 
242 192 189 72 125 !54 !51 !57 161 
246 166 195 65 127 232 64 !52 120 
365 227 91 69 259 170 57 122 84 
327 233 172 82 165 213 48 !54 35 
340 106 222 91 257 143 23 176 189 
156 165 220 211 152 147 90 81 109 
244 194 290 66 201 162 92 132 102 
187 89 209 99 117 181 162 128 !53 
198 199 309 91 252 !55 107 146 
294 165 120 22 180 177 100 212 
334 170 197 257 184 143 156 
210 205 131 249 170 135 100 
236 175 32 128 134 130 130 
234 200 54 265 94 161 
174 203 312 203 72 167 
264 272 264 125 70 !50 
250 143 144 131 101 145 
215 257 230 108 143 136 
208 169 113 87 154 152 
265 144 167 84 116 206 
!53 183 199 209 114 80 
213 102 191 218 89 53 
298 130 !52 140 42 124 
241 168 174 139 52 210 
214 265 117 131 96 162 
305 135 162 143 136 165 
147 186 246 100 !52 106 
176 227 167 136 8 
302 139 59 139 122 
216 178 264 173 124 
208 198 271 126 
234 205 189 187 

48 96 
223 
!51 
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103-11,15 
7/11 & 12/01 
Transect# 1 3 5 7 9 10 15 20 21 23 Total 
N 6 16 15 14 15 36 15 12 22 15 166 
Mean 209.3 169.9 298.1 230.7 241.0 289.1 185.5 270.8 238.2 228.1 243.3 
StdDev 57.2 36.6 86.2 54.9 66.8 65.6 58.6 75.2 57.3 54.7 73.6 

242 161 408 244 186 256 279 279 245 199 
239 121 334 227 261 338 221 258 345 260 
254 122 345 242 276 272 166 141 254 266 
242 161 387 211 254 283 183 396 152 164 
168 154 158 188 280 206 253 228 249 334 
Ill 170 330 375 350 295 141 220 174 186 

151 343 189 352 345 121 214 212 109 
178 302 172 215 275 212 325 139 224 
158 250 312 191 333 236 344 345 208 
222 310 207 !59 237 85 375 295 244 
194 160 195 173 248 133 231 247 276 
133 421 254 210 315 158 238 219 199 
211 173 191 134 346 276 153 266 
259 227 223 307 373 143 300 272 
159 323 267 309 176 195 215 
165 335 189 

291 226 
198 276 
336 279 
171 240 
386 232 
407 275 
233 
349 
339 
257 
387 
274 
90 
303 
227 
270 
239 
286 
268 
332 
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103-50 
7/13 & 14/01 
Transect# 1 3 8 9 10 11 13 15 17 19 Total 
N 17 14 30 19 41 16 20 37 15 7 216 
Mean 159.7 159.0 349.3 211.2 282.2 267.1 254.4 135.8 166.0 109.0 225.2 
StdDev 53.3 54.1 93.3 84.8 69.2 77.7 49.5 60.8 40.9 39.8 100.7 

154 172 531 276 312 201 215 176 147 121 
203 150 415 305 430 321 323 155 143 115 
200 116 353 127 416 182 232 165 198 135 
197 143 572 329 297 264 251 107 228 61 
173 271 448 116 292 320 277 178 216 155 
71 136 362 292 374 254 298 81 131 47 

280 247 371 283 202 281 287 195 117 129 
66 146 327 200 352 261 192 201 196 
153 165 328 230 263 206 259 115 134 
165 138 334 183 248 272 264 92 200 
148 177 286 173 252 369 248 62 213 
215 170 443 145 167 248 216 72 128 
144 42 340 115 359 200 365 101 189 
146 153 517 325 254 481 190 58 103 
102 388 196 98 227 297 33 147 
180 341 337 276 187 278 121 
118 329 198 306 211 141 

366 75 242 176 91 
374 108 237 299 220 
347 290 210 87 
368 218 185 
311 231 221 
322 421 Ill 
249 150 73 
292 294 188 
335 261 97 
129 338 161 
232 217 50 
288 306 59 
182 338 292 

189 153 
286 95 
283 144 
271 244 
298 204 
330 148 
331 148 
276 
297 
308 
260 
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105-41,42 
6/8/2001 
Transect# 4 5 11 13 15 19 Total 
N 12 15 14 15 16 14 86 
Mean 90.3 236.3 199.2 356.1 129.3 60.6 182.3 
StdDev 56.1 58.1 44.8 122.6 42.9 34.2 119.6 

159 269 240 244 204 34 
93 231 203 291 147 37 
24 218 226 327 119 39 
161 252 198 538 120 29 
69 272 151 274 202 70 
57 153 299 201 146 115 
48 205 178 400 143 40 
131 187 133 360 137 132 
62 141 186 266 92 82 
192 289 126 677 155 56 
39 215 207 309 123 15 
49 286 224 459 75 45 

369 219 352 100 94 
255 199 339 138 60 
202 305 136 

31 

106-10,20,22 
6/10/2001 
Transect# 1 3 5 7 9 11 13 15 17 19 Total 
N 16 17 19 15 15 15 15 14 16 15 157 
Mean 235.0 324.8 161.2 175.0 241.5 172.1 280.5 230.4 240.8 206.4 226.5 
Std Dev 42.1 74.8 52.6 56.0 60.6 53.6 44.8 58.2 57.8 66.3 74.8 

182 295 115 123 150 236 376 240 240 209 
189 357 217 184 210 191 324 220 265 246 
269 430 220 126 232 272 330 194 279 143 
328 289 137 110 302 199 266 215 323 374 
218 255 144 216 303 178 318 322 242 198 
236 362 179 162 233 125 241 376 220 215 
298 285 138 232 253 214 210 276 275 220 
220 326 151 228 287 133 242 205 145 167 
190 370 154 250 322 146 258 204 312 190 
271 243 121 114 254 179 287 177 182 199 
210 330 67 188 262 198 242 178 218 68 
242 301 231 249 189 193 295 172 310 152 
206 291 116 216 239 157 232 231 291 222 
241 394 140 148 287 64 289 216 146 253 
265 242 164 79 99 96 298 236 240 
195 517 294 169 

234 180 
109 
186 
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109-62 
617/2001 
Transect# 5 9 13 15 Total 
N 14 13 15 4 46 
Meao 164.0 177.6 189.3 80.5 168.8 
Std Dev 44.0 32.1 41.1 ll.5 47.2 

91 130 230 79 
175 181 !59 67 
186 180 167 81 
169 164 199 95 

89 198 219 
184 185 !52 
194 118 186 
177 219 299 
202 182 168 
172 166 146 
244 233 !54 
175 !55 230 
122 198 164 
ll6 172 

195 

112-12,13,50 
5/31 & 6/1/01 
Transect# 1 3 5 7 9 11 13 15 17 19 Total 
N 10 16 16 17 18 IS 16 17 7 17 149 
Meao 235.3 157.3 186.4 157.7 188.2 243.7 152.2 148.7 170.9 168.1 178.5 
StdDev 54.5 29.6 30.0 32.9 20.2 34.3 18.9 38.6 35.0 34.6 44.4 

279 135 228 181 182 295 !57 138 161 208 
206 ISO 160 109 184 232 138 127 224 144 
281 187 127 139 180 196 138 133 147 148 
139 184 216 182 206 254 150 137 116 134 
335 162 169 132 213 180 !54 !54 182 214 
238 !57 181 209 197 265 168 140 198 143 
246 115 207 146 219 216 !54 199 168 !54 
220 164 191 134 205 272 163 137 152 
190 190 208 158 226 282 154 175 202 
219 185 218 197 178 265 99 142 192 

182 172 166 200 266 189 217 209 
96 !54 136 153 217 161 98 146 
189 155 162 172 272 !53 129 233 
163 201 130 191 209 154 244 146 
116 168 104 177 235 139 115 175 
142 227 214 167 164 120 ll3 

182 164 123 145 
174 
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112-18,19,80,90 
519 & 10/01 
Transect# 
N 
Mean 
StdDev 

1 3 5 
13 15 16 

211.5 157.2 190.5 
39.6 51.4 68.7 
230 102 271 
125 79 160 
298 114 290 
204 204 175 
206 243 240 
183 180 263 
224 105 117 
221 132 260 
191 166 179 
225 237 169 
187 206 262 

7 9 11 
15 15 10 

177.7 286.6 303.4 
42.2 66.1 109.9 
154 268 175 
146 338 428 
223 276 266 
180 482 281 
195 283 407 
154 218 436 
205 259 169 
169 348 424 
268 204 249 
189 256 199 
117 256 

246 151 223 112 261 
209 163 146 138 258 

100 77 205 306 
176 115 210 286 

101 

13 17 19 Total 
14 16 18 132 

227.6 180.8 246.7 217.2 
67.9 45.4 51.5 74.7 
201 189 186 
280 151 275 
176 176 287 
141 158 282 
330 189 306 
217 207 !59 
140 202 241 
209 230 236 
301 203 203 
237 280 189 
349 128 326 
200 217 203 
255 189 190 
!50 90 268 

143 282 
140 335 

240 
233 

113-41-003,42,43 
6/3 & 5/01 
Transect# 
N 
Mean 
StdDev 

3 5 7 9 11 13 15 19 21 23 Total 
15 15 15 5 14 18 14 14 15 140 

311.3 218.5 237.4 168.2 180.0 89.9 277.4 
57.2 64.3 71.4 46.3 42.9 31.8 42.7 

15 
300.6 
62.2 

184.1 208.1 218.4 
40.7 33.3 83.7 

281 272 276 224 196 163 269 321 
339 
269 
313 
421 

144 242 
353 337 261 149 182 120 223 206 244 
280 216 242 208 251 104 329 214 207 
277 247 250 147 101 108 234 206 183 
361 199 251 113 128 64 267 189 192 
249 140 257 232 71 262 350 188 246 
313 98 284 123 95 300 226 237 189 
303 220 253 172 119 208 343 192 184 
316 207 222 141 75 326 297 104 186 
341 194 137 196 86 241 370 206 290 
283 141 200 203 83 272 188 194 200 
369 290 222 188 49 337 302 227 191 
222 277 364 194 114 281 303 163 215 
452 263 292 213 77 334 247 107 167 
269 176 50 128 220 185 

52 
72 
39 
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113-55,56,57,58 
6/2 & 3/01 
Transect# 1 3 5 7 11 13 15 17 19 Total 
N 15 15 13 16 15 15 16 15 16 136 
Mean 151.5 244.3 228.4 186.6 139.7 258.2 146.3 222.5 148.2 190.5 
Std Dev 26.3 48.5 40.9 38.3 24.8 43.2 25.7 48.1 30.4 57.3 

!58 198 237 280 !55 280 174 218 118 
!52 338 280 140 !58 294 175 208 114 
128 221 320 252 124 325 177 211 144 
125 235 208 179 124 209 !50 244 146 
144 246 182 207 130 279 115 241 161 
133 280 252 !53 105 315 118 210 132 
124 310 195 ISO !50 220 !51 182 189 
162 187 179 190 105 312 131 165 211 
!56 199 244 167 129 251 110 194 135 
161 198 210 158 136 266 193 375 176 
163 244 192 132 173 182 165 196 !53 
211 204 223 170 !58 225 120 233 131 
105 226 247 184 192 266 120 246 126 
171 255 187 142 218 154 198 196 
180 323 210 115 231 146 217 118 

197 141 121 
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The Alaska Depattment of Fish and Game administers all programs and 
activities free from disctimination 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 witlt 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 disctiminated against in any program, 
activity, or facility, or if you desire further infonnation please write to 
ADF&G, P.O. Box 25526, Jnneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfield Dtive, Suite 300, Arlington, VA 
22203; or O.E.O., U.S. Depattment of tlte Interior, Washington DC 
20240. 

For information on altemative fmmats for this and otlter depattment 
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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