EFFECTS OF MINE TAILING CN BENTHIC INFAUNAL COMPOSITION IX A
BRITISH COLUMBIA INLET; WITH SPECIAL REFERENCE TO SAMPLING, INSTRUMENTATLOXN,

AND THE BIOLOGY OF AMMOTRYPANE AULOGASIER (POLYCHAETA, OPHELIIDAE).

by
ADRTAN ALEJANDRO JONES

B.Sc., University of Redlands, 1971

A THESIS SUBMITTED IN PARTIAL FULFILLMENT

OF THE REQUIREMENTS FOR THE DEGREE OF

MASTER OF SCIENCE
ACCEPTED

In the Department

1
rAL ‘J

of

Biology

DATE... .. 2. N\aW. Va1

We accept this thesis as conferming
to the required standard

ADRIAN ALEJANDPRO JONES, 1974

University of Victoris, September 1974



id

ABSTRACT

Supervisor: Dr. Derek V. Ellis

Preliminary results from a Government—-required program monitoring
the discharge of tailing into the Rupert-Holberg Inlet trough indicated
localized smothering of the deep benthic infauna. The sub-obliterative
effects of the tailing on the infauna, and the sampling efficiencies of

2 ponar grab and the 0.1 m2 Van Veen grab were investigated

the 0.052 m
by sampling seven environmentally similar stations at increasing distances
from the outfall. The Inlet infauna was found to be very reduced, appa-
rently naturally, and was similar to Thorson's (1957) arctic foramini-
feran community. Stations up to a distance of 4.5 kilometers from the
outfall and with more than 40 cm of tailing were very depauperate.
Stations as close as 5.5 kilometers from the outfall and with less than

28 cm of tailing appeared to be able to support a relatively diverse
infauna, though biomass and densities were reduced. Natural seasonal
fluctuations and decrease of fauna as a function of distance from the

open sea made it impossible to distinguish any tailing-derived differ-
ences between the other four stations. Species essociational analysis
(Cluster and modified Ziirich-Montpellier) also showed no differences
between the non-depauperate stations. Bivalves and possibly Maldanid
polychaetes appear to be very sensitive to the tailing and the first to
disappear. Slumping of tailing deposits from shallower areas is postu-
lated as playing a significent role in the deep benthic infaunal obliter-
ation. An ewploratory production s*udy on a tenthic polychacte(Armo-
trypane aulogaster Rathke, 1843)showed that crops and worm lengthe de-
creased with increasing tailing. Some indiéation of reduced production

rates can be deduced from the results.
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Comparisons between the Ponar and Van \een grabs showed that the
former collected more planktonic and light interface benthic organisms
and gave crop estimates considerably greater than the Van Veen grab. A
randomizing effect by the smaller Ponar sample is suggested as the cause

of its larger crop estimates.
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PART I. INTRODUCTION
A. OBJECTIVE

This research project was initiated to study the effects of mine
tailing on the marine-benthic ecosystem in the receiving area for the
tailing discharge of the Island Copper mine.

In February 1972, a British Columbia Government Discharge permit
was issued to Utzh Mines Ltd allowing Island Copper mine to discharge
mill tailing into Rupert Inlet, Northern Vancouver Island (Figure 1.1).
The ore-bearing rock is mined from an open pit, and after milling the ore
is extracted by a flotation process with a 30,000 metric ton per day
capacity. The main end products are Copper and Molybdenite ore. The
pernit sanctions the discharge of mill tailing, mixed with sea water,
iuto Rupert Inlet at a depth of 45 m below the inlet surface. Further-
more the permit directs Utah mines to establish an environmental progrem
prior to discharge and throughout the initial five years of production.
Part of this program was the bottom sampling of Rupert and Holberg
Inlets by corers and mechanical grabs to give a "visual inspection of
tailing and monitor of benthic organisms" (Evans et al, 1972).

By November 1972, Evans et al (1972) claimed that the sole environ-
mental effect of the discharge of six million tons of tailing into
Rupert Inlet (ca 41 million liters per day) was the systematic smothering
of the benthic infamma along a section of the Rupert Inlet trough. The
results of the mine benthic monitoring program (UBC MS, 1973) further
indicated that there were extensive dreas with small amounts of tailing
deposition. The biological effects in these areas with little tailing

deposition were undetermined to that time.



Figure 1.1, Map of Rupert and Holberg Inlets with location of water
(Drinkwater MS, 1973) and benthic sampling stations. Benthic
stations of the routine mine monitoring program are not shown.
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The results (UBC MS, 1973) also suggested that the benthic infauna
in Rupert Inlet was sparse and was spatially quite variable. It could
not be determined whether these faunal results accurately reflected the
bioclogical conditions or were an artifact of sampling, or taxonomic
problems, or both (Appendix 1).

The present research project was designed to investigate two biolo-
gical phenomena arising from, but not covered by, the Government-required
monitoring program. Their investigation appeared to require a broader
Fheoretical approach than an objective-oriented monitoring program could
encompass. The first investigation was to determine whether or not the
sparse and variable benthos, revealed by the routine moniforing was a
biological characteristic of the inlet. After preliminary qualitative
observations made on a cruise to the marine receiving area in June 1973
this objective was more concisely defined as: A comparison of the sampling
efficiency of the Ponar grab and the Van Veen grab to establish the
reliability of the routine sampling undertaken by the mine with the Ponar
grab. The second problem of sub-obliterative effects on the benthos was
also redefined as: A determination of spatial and temporal variation in
the infauna between stations in the Rupert-Holberg Inlet trough, and the
relationship of any variation to the thickness of a layer of deposited
tailing at these statioms.

A third study developed from the second cruise to the inlet in
October, 1973, It had as its objective to determine whether or not large
amounts of mine-derived tailing depositing on the benthos and in suspen-
sion in the water column could be disrupting benthic biological produc-
tion. For this purpose benthic production was indicated by cemparatiye crop and

length measurements of a selected benthic organism, the polychzete
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Ammotrypane aulogaster taken during one survey. There is sufficient in-
dication of a production effect that a time-series investigation to

measure production rates under tailing deposition is justified.
B. REVIEW OF THE EFFECTS OF MINE TAILING ON BENTHIC LECOSYSTEMS

The effects of discharge of mine-derived tailing in the marine
ecosystem have been generalized into a simple scheme by Ellis and
Littlepage (1972). They propose that it serve as a check list when
developing a monitoring program. This list includes "acute poisoning-
quick death, chronic poisoning-ill health, enrichment, suffocation,
temperature effects, salinity effects, toxin bio-concentration, changed
standing crops and production rates, changed species equilibria-species
losses and population explosions'. Any of these effects could be occur-
ring in the infauna, but due to the relatively inert nature of tailing
(B.C. Research MS, 1970), the most likely effects in Rupert Inlet were
considered,at the initiation of this studv, to be changed production
rates, changed species '"equilibria" and suffocation. However, heavy
metal concentration in animal and plant tissues might also occur.,

Large scale obliteration has already been documented by the mine
monitoring program, and presumably is a result of suffocation by large
amounts of tailing. Heavy metal concentration is being monitored by
staff of the mine with a program of heavy metal analyses of crabs, clams,
zooplankton, pelagic and demersal fish tissues. No concentration of
heavy metals which unequivocally can be attributed to the tailing has
yet been found (Ellis, 1974).

Changed species "equilibria', evidenced by species losses or large

changes in the populations of particular species could be occurring as
g P P P g



the tailing changes the nature of the sediments. Jones (1973) summarizes
the various physical and chemical factors associated with sediments of
different particle size. He shows that with a decrease in sediment size
from bedrock to colloidal particles there is variation in various physico-
chenical gradients. These are: surface area, porosity, permeability,
available oxvgen and organic matter.

Changed production rates and standing crops would.be closely
associated with changes in the species of the area, as evidenced by
changed longevity, growth, or some other metabolic effect, eg: tailing
particles could clog the respiratory and feeding organs with subsequent
suffocation or a change in the feeding capacity of an animal.

Production rates and species "equilibria have necessarily changed
where there has been large scale obliteration of the infauna. However,
the existing mine monitoring program did not adequately monitor the
benthos to determine what were the biological effects in areas which
were receiving a steady, but relatively small influx of tailing. It was
thus appropriate to study the fringe areas of tailing deposition tou de-
termine if there was any change in species "equilibria", or in production
rates in those areas.

Furthermore, many industrial effluents have high suspended solid
loads and the results of this investigation should have broad application
to the problems of pollution control of such effluents. The results
may also have relevance to studies of the biological comsequences of

naturally high sedimentation or slumping.



PART II. THE OCEANOGRAPHIC ENVIRONMENT

IN RUPERT AND HOLBERG INLETS

Rupert and Holberg Inlets are located at the northern end of
Vancouver Island, British Columbia (Figure 1l.1) and are typical fjords
of the British Columbia coast. The fjords are described by Pickard,
(1963) as "having a deep basin and a sill or region towards the seaward
end which is shallower than the basin and the sea outside, thus restrict-
ing the passage of deep water'. Rupert Inlet is approximately 10 kilo-
meters long and about 1.8 kilometers wide throughout and has a mean
mid-channel depth of 110 meters. Holberg Inlet is 34 kilometers long,
1.3 kilometers wide at the mouth and about 1 kilometer wide at the head,
with a mean mid~channel depth of 80 meters. The maximum depth of the
Inlets is 170 meters opposite the shallow (18 meters) Quatsiuo Narrows.
The Narrows separates Rupert and Holberg Inlets from Neroutsos Inlet
and Quatsino Sound, their opening to the Pacific Ocean. Drinkwater,
(MS, 1973) studied the physical oceanography of the waters in the basin
formed by Rupert and Holberg Inlets. He found that for several depths
monthly values of temperature, salinity and dissolved oxygen (Figure 2.1),
had a uniform spatial distribution in the basin. The temperature
throughout the water column changes steadily with a minimum of approxi-
mately 6.5°C in early spring and a maximum in late summer or early
autumn of approximately 11°c. At a depth of 167 meters the maximum
temperature is approximately 10°C. Sediment temperatures taken during
benthi: sampling in 1973 and 1974 were comparable to the deep water
temperatures at all stations; 8.5°C in June 1973 and May 1274, and 10°%

in October 1973. Salinity is more variable with highs in mid-summer and



Figure 2.1. Monthly values of temperature (a), salinity (b), and

dissolved oxygen content (c) at station B in Holberg Inlet,
representative of the uniform conditions throughout the
Rupert-Holberg basin (Drinkwater MS, 1973).



late winter ranging from 327%. to 31%. at a depth of 9 meters and 31%.

to 30%, at 167 meters. However, the lows present in early spring and
late autumn range from 29.5%. to 29%. in the near surface waters (9
meters) and 28%, at 167 meters depth. Dissolved oxygen content shows
high values (5 to 5.5 ml/L) in winter and spring, with lower values (3
to 4.5 ml/L) during summer and autumm. Drinkwater, (MS, 1973) attributes
the temperature changes throughout the water column to be the result of
solar influences. The intrusions of denser water from Quatsino Sound,
and rainfall runoff are responsible for the changes in salinity. He
fﬁrther suggests that there is frequent mixing of the water column
within the basin as implied by the uniformity of the oxygen content.
This mixing of the water is caused by the strong tidal currents associ-
ated with Quatsino Narrows. Farmer (personal communication) is studying
the current patterns in the junction of Quatsino Narrows and Rupert-
.Holberg Inlets. He indicates that in the spring the dense water intru-
sions from Quatsino Sound (related to the incoming tide) rapidly sink to
the Inlet bottom creating currents of at least 3 knots, 5 meters above
the bottom. Johnson (MS, 1974) recorded currents of comparable speed

in his studies in Rupert Inlet. He also noted that tailing are of uni-~
form size from the outfall to Quatsino Narrows and that "natural sedi-

mentation attempts to confine the tailing to Rupert Inlet'.



PART III. METHODS: FIELD AND PRELIMINARY SORTING

i) Sampling design

After referring to the mine monitoring program results (UBC MS,
1973) and Canadian Hydrographic charts (Figure 3.1) a sampling program
was developed. Samples were collected from seven stations along the
soft-level-bottom of the Rupert-Holberg Inlet trough, and at one station
in Quatsino Sound during a cruise in the week of June 4-8th, 1973. See
Figure 1.1 for station locations. From preliminary results of that
cruise, the station in Quatsino Sound was dropped from the program as
the sediment data indicated that it was quite different from the stations
in Rupert end Holberg Inlets. One of the stations (#107) in Holberg
Inlet was also discontinued as it appeared to be biologically quite
different (larger biomass, less diverse), and of shallower depth. During
a second cruise in the week of October 29th to November 2nd, 1973, the
five remaining stations were sampled again, and another station in
Holberg Inlet (Stn #109) was sampled. A third cruise was undertaken in
the week of May 6th to 10th, 1974, to check for any large scale changes
in the infauna of the different stations and to collect data for a
growth study. Ten replicated samples at each station were collected
during each survey, except where the benthos seemed obliterated and
fewer samples sufficed. Table 3.1 lists the stations and environmental
data.

ii) Collecting techniques

2

In all three surveys biological samples were collected with a 0.1 m®

Van Veen grab (Figure 3.2a) while a Phleger corer (Figure 3.2b) was used
to determine tailing thickness. A 0,052 m2 Ponar grab (Figure 3.2c) was

also used at one of the stations (i#105) to permit a comparison of results
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Table 3.1, £ftation list with depth, sedimernt types, tailing thickness and sampling dates.

Numbers in brackets refer to comparable Utah mine monitoring stations.

%silt-clay Median Tailing thickness (cm)
Station No. Latitude Longitude  Depth(m) fraction by grain size  June5-7/73 0ct30-31/73 May7-8/74
weight (microns)
*
101 (13) 50°39.4'N 127°31.8'W 160 29 76 16+ 50 net
sampled
%
103 (9) 50°33.8'N 127°32.8'w 180 35 250 7 40 UL
samp led
104 50°33.9'N 127°33.7'w 180 97 7.0 26 28 M
sampled
109 50°34.4'N 127°34.65'N 189 72 14.0 18 20
105 (6) 50°34.8'N 127°35.1'w 150 82.2 9.0 5 9 14
106 (4) 50°35.1'N 127°37.1'w 138 91.0 5.5 2 2 6
107 (2) 50°35.6'N 127°2.6'w 95 85.0 6.2 Trace Station
; discontinued

*
Samples 1007 tailing

1T
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Figure 3.2. a) The 0.1 m2 Van Veen grab modified by addition of 4 x 20 1b.
lead weights for greaEer sediment penetration. b) Phleger
corer. c) The 0.052 m” Ponar grab. d) Notice the fully
screened opening on the top of the Ponar as compared to the
partial screen on the Van Veen.
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obtained by the two different grabs. The Ponar grab is the sampling
device used in the mine's routine benthic monitoring. All samples were
screened through a l-mm mesh screen and preserved in formalin neutral-
ized with Hexamine. In addition, some samples from the first cruise
were screened through a 0.5-mm mesh screen to determine which sieve size
was most applicable in the survey. This size was selected for testing
partly because the mine's program utilized a #30 mesh screen (0.59-mm
mesh). Temperature measurements and sediment sub-samples were taken
from the first three samples from each station through an opening in the
top of the grab.

iii) Identification and quantification

In the laboratory the samples were transferred from the original
10% neutralized formalin to 40 per cent isopropanol, and stained with
rhodamine B to aid in sorting. The organisms were then preliminarily
sorted into major taxa (gastropods, pelecypods, errant polychaetes,
sedentary polychaetes and others) and within major taxa into apparent
species. A table-top matrix (Figure 3.3) of apparent species on one
axis, versus hauls on the other, was constructed and scanned to pick
out apparent inconsistancies or differences between staticns and hauls.
Identifications to species were undertaken at the same time for both
surveys (June and October, 1973) to ensure consistency in the results.
Since the taxonomy of the benthic infauna in the Northeast Pacific has
not been satisfactorily worked out for all species, identifications were
restricted to those species which were felt to be significent by their
abundance or biomass as well as those whose identification was relative-
ly straightforward (Appendix 2). The organisms were also counted and

wet weighed (damp dried on a peper towel). Conversion to dry weight
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was undertaken during computerized data processing following Thorson's
(1957) conversion table.

Sediments were sub-sampled for mechanical analysis using a hydro-
metric technique which conforms to the standard methods of mechanical
analysis of the American Society for Testing Materials (British Columbia

Dept. of Highways, 1967).
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HAULS

APPARENT SPECIES

Figure 3.3. Table-top matrix of apparent species versus hauls. The
11 hauls in the fore-ground are from heavy tailing areas
(Stations 101 , 103) and clearly show reduced species
diversity in that only 1-4 vials have been sorted out
compared to the 10-20 vials in hauls with lighter
tailing.
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PART IV. THE EFFECTS OF MINE~DERIVED TAILING
ON THE COMPOSITION OF THE INFAUNA OF THE

RUPERT - HOLBERG INLET TROUGH
A. INTRODUCTION

Environmental monitoring using biological indicators requires a
knowledge of the predischarge conditions in the receiving area. Ideally,
both temporal and spatial patterns of the fauna and flora should be
known prior to perturbation, so that any variation can then be detected.

In the last few years therehave been a large number of different
techniques reported in the literature which detect ecosystem changes and
relate them to environmental factors. Waldichuck (1973) gives a list
of techniques which have been used for biological assesment of pellution
effects and discusses their applicability. There have also been numerous
studies dealing with the biological differences among communities and
methods of classification and ordination of affected communities. The
techniques often borrow methods originally develcped for numerical tax-
onomy and terrestrial vegetation studies (see Sokal and Sneath, 1963;
Sneath and Sokal, 1973; and Whittaker, 1973 for a discussiorn of the
different methods). Likewise, many benthic synecological studies pub-
lished in the last ten years use some sort of borrowed classification
technique. For example,Ellis (1969), and Popham and Ellis (1971) have
developed techniques to study and characterize faunal associations using
qualitative and quantitative information. Buchanan and Lighthart (1973)
have also used one of these methods (clustering) to characterize phyto-
plankton communities and relate them to water quality.

Diversity indices, from the simplest, which compares numbers of
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species among environments, to more sophisticated techniques (using
information theory-Poole, 1974-) have also been developed to describe
communities. However the techniques suffer from various deficiencies,
and there is still some doubt about the underlying theory of their
meaning and use (Buchanan and Lighthart, 1973).

This investigation studies the temporal and spatial changes in the
associaticns of some of the benthic animals of Rupert and Holberg Inlets
by means of quantitative and qualitative techniques. In a study of this
nature, information is collected on environmental factors, and on species
populations. However, interpretation of this information is cumberscme
due to the large number cf samples, and species within each sample.
Traditionally, classification and ordination have been the two research
methods used to summarize this type of information. Classification
groups the samples into units on the basis of shared characteristics
(species and hauls). Once this has been achieved, these samples are
related to environmental factors, species composition, and community
characteristics. Ordination on the other hand deals with a more continuous
type of relationship, like that found along an envirommental gradient
or along the length of a transect. In this investigation, clustering
and Zurich-Montpellier (which includes ordination) techniques have been
used to try to determine any trends or grouping in species composition
along the length of the combined Rupert and Holberg Inlets.

B. ANALYTICAL METHODS

i) Data processing

The species numbers and wet weight data for each haul were punched

onto computer cards. They were than grouped by stations from each
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cruise and run in the University computer (IBM System 360). The computer
programs were designed by Ellis (1968) to summarize benthic data. The
programs used were: BENTH2; which calculates mean densities, mean wet
and dry weights per mz, as well as their variances, percentages and
standard deviations, BENTH4; sorts numbers, wet weight data and taxa

by hauls which permits quick scanning for any aberrant hauls, BENTHG6;
ranks taxa within a station (from each cruise) by freéuency, density,

and biomass, which permits selection of species which are possibly
ecologically significant (see below.)

ii) Ecolopically significant species

Despite the availability of computerized programs that permit
summarizing large amounts of benthic synecological data, biological
interpretation still has to be undertaken. Ellis (1969) used a number
of indices which are easily quantifiable. From the'ranking of species
by these indices, some indication of the underlying ecological sig-
nificance of the species can be implied. These rankings can
also suggest species which warrant closer attenticn due to the role they
play in the ecosystem.

In monitoring programs, the value of these rankings is to choose
species for closer study and experimentation, and to point out a number
of species whose distribution should be more closely followed.

Four indices (Ellis, 1969) were used (frequency, density, biomass
and Pamatmat's respiration index) and a list of significant species
prepared for each index.

Frequency: The percentage of replicate hauls in which the species
occurs. This gives a measure of how widespread the species is. Only

those species found in 211 the replicated hauls have been listed.



19

Density: The most numerous species per square meter; only those
species whose densities together make up 50 per cent of the total
organisms collected for the area were listed.

Biomass: The wet weight of a species in grams per square meter.
Only the heaviest species whose weights make up more than 50 per cent of
the total biomass collected were listed.

Pamatmat's Respiration Index: Calculated by weighting the dry

weight of a species by its density. Pamatmat (196€) found that the
gpecies ranking produced by this index correlates with the ranking of
respiration rates of the species. The top ten species with an index of
at least 1 were listed.

iii) Zurich-Montpellier analysis

Classification of plant communities have been undertaken since the
beginning of the century using a technique developed by Braun-Blanquet.
It is based on the 'floristic and sociological characteristicd’ of commun-
ities. The underlying ideas of the methods are: i) plant communities \
are conceived as types of vegetation, recognized by their species comp-
osition, which express the relationship to one another better than any
environmental or other characteristic. ii) Amongst these species some
are more suited to express a relationship than others. The method tries
to use these species (indicator or diagnostic species) to show ecological
relationships. iii) These indicator species are then used to organize
communities into a classificaticn using species associations as the basic
units. Popham and Ellis (1971) have showed how this method can be
adapted for use in benthic synecological studies. Benthic associations

are well suited for this type of analysis, which only requires that

samples be taken from a homogeneous group of species. Mills (19269)
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showed that some benthic marine communities can be characterized in
terms of their dominant species (following Peterson's 1919 use of domi~
nant or conspicuous species) while also allowing analysis of these
species as part of a continuous distribution along gradients. In moni-
toring programs this technique could be used to separate areas with
different species associations, to establish a species distribution
gradient, and to relate these to environmental disturbances.

A computerized program for the Zurich-Montpellier analysis (Braun-
Blanquet school) was developed by letka and Roemer (1971) and has been
modified to include an ordinating method developed by Hill (1973).
Hill's method orders species groups following the main gradient.
The Zurich-Montpellier analysis used follows a series of rules for
group-forming of "diagnostic species'". These rules increase in severity
from 40% inside and 20% outside to 667 inside and 10% outside (ie: the
species must occur in at least 407 of the hauls belonging to a particu-
lar group of hauls and in not more than 207 of the hauls outside this
group). As the Zurich-Montpellier analysis groups hauls by species as
well as species by hauls, the same rules were used for group forming of
"diagnostic hauls'". A haul belongs to a group of hauls if it contains
at least 40% of the "diagnostic species'". Samples from station 101 and
103 were not included in this analysis, since the low species diversity
and biomass indicated a clearly distinct community.

iv) Clustering procedures

Buchanan and Lighthart (1973) clustered phytoplankton samples and
species using Fager's (1963) index of similarity, and the unweighted
pair-group method (Sokal and Sneath, 1963). 1In this study in Rupert-

Holberg Inlets the samples were also clustered to see if any meaningful
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groups were formed. Unweighted pair-group clustering by arithmetic
averages was used to group samples by Jaccard's coefficient of Commun-

ity:
Number of species in common

x 100
Total number of species

The results are presented in a dendrogram. The unweighted pair-group
method is supposed to produce less distortion of the dendrogram when
compared to the original similarity matrix, and is the most frequently
used clustering technique (Sneath and Sokal, 1973). A computerized
version of this method was used (Hagmeier, unpublished) on all the

samples, except for those from station 101 and 103.

C. RESULTS AND DISCUSSION

i) Environmental

No predischarge sediment data was available. However Table 4.1
shows median grain size data from the mine monitoring program for March
1972 (five months after discharge commenced) and June and October 1972
tailing thickness data. All stations appear to have similar median
grain size except for station 10l1. This could be explained by the tail-
ing thickness data which shows this station as having the largest amount
of tailing.

The environmental data collected during this study (tailing thick-
ness, sediment type and depth; Table 3.1) show a trend of decreasing
thickness of tailing proceeding from the station closest to the mine to
the farthest. Furthermore the stations appear to be quite similar
(except for 101 and 103) with regards to their silt-clay fraction (72-97%)
and median grain size (5.5-14.0 microns). At stations 101 and 103 tailing

deposition was so great that the grabt did not penetrate to the original



Table 4.1.

Stn. No.

101(13)
103 (9)

105 (6)

106 (4)

107 (2)

22

Median grain size, (March 1972) and tailing thickness

(June and October, 1972) for selected benthic stationms.

From UBC (MS, 1973).

Median grain
size(March/72)
(in microns)

350
28

18

13

22

Tailing thickness

June 1972

b4

6.5

2

October 1972

48
8.0 approx.

6.5 mixed sed. &
tailing

Trace

0

Numbers in brackets refer to mine monitoring stations.



23

inlet bottom. By depths the stations can be arbitrarily divided into:
deep stations; 101, 103, 104, 109 and 105 (150-180 meters), an inter-
mediate station; 106 (138 meters), and a relatively shallow station;
107 (95 meters).

It would appear that the stations are environmentally quite similar
except for the differences noted in depth and tailing thickness.

ii) Effects of mesh size on the data

Reish (1959) has pointed out the importance of screen size in
benthic sampling programs. He showedthat different sized screens collect-~
ed different percentages of the biomass, number of species, number of
specimens, and first appearance of species.

At three stations during the June 1973 cruise of this study, trial
samples were screened through a 0.5-mm mesh screen (after first screening
through a l-mm mesh). The results showed: At station 101 one of the
three tested samples gave 3 extra Ammotrypane aulogaster and 1 Euphausid
in the 0.5-mm screen as compared to the l-mm screen. At station 105 the
screening of one sample through 0.5-mm mesh added 11 small A. aulogaster
to the animals screenecd by the l-mm mesh. At station 107, the semple
screened through the 0.5-mm mesh did not add any animals to those already
collected by the l-mm mesh screen. These results did not indicate a
significant increase in number of specimens as found by Reish (1959).

The sparse fauna of the inlet, and the sampling season might be the
reasons for the unexpected small increase in the number of specimens
collected with the 0.5-mm mesh screen. Because a longer sorting and
screening time is necessary when using the smaller mesh screen, a l-mm
mesh was used thereafter. The saving of time with the l-mm mesh permit-

ted the collection of more replicate samples.,
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iii) Infaunal statistics

Densities and biomasses recorded from the June and October 1973
cruise (Appendix 3) are summarized in Table 4.2, with plots in Figures
4,1 to 4.3. By checking the haul listings App. 3.1 to 3.14 and App. 3.40
to 3.51 one aberrant haul was found (73-7-22). This had already been
noticed during sampling and sorting, and was a sample‘filled with rotting
organic debris (primarily benthic algae). Therefore, this sample was
removed from any further calculations. Tharyx sp. and Capitellidae
(2 species: Heteromastus filobranchus and Decomastus gracilis) were
quantified by a conventional numbering system of 999 where they were
found in such abundance that counting was not feasible. This convention
deals with small, usually easily fragmented species found in very large
numbers. In this case they were not counted when there seemz2d tc be
more than approximately 20 worms. They were removea from the density
summary (Table 4.2) but included in the biomass estimates.

a) Spatial differences

All three plots (Figures4.l to 4.3) show that staticns 101 and 103
are quite depauperate, and organisms appear to have been virtually obli-
terated by the tailing. This confirmed the field decision to restrict
the number of replicated samples collected at stations 101 and 103 and
no further analyses seemed necessary.

There is a gradual increase (Station 104), followed by a drop
(Station 105 and 106), in the densities and biomass of the remaining
staticns towards the head of Holberz Inlet., Biomass in station 107
(furthest from the mine) is much larger than the other stations because
of the presence of the large pelecypod Compsomyax subdiaphana, the holo-

thurianMolpadia intermedia, and large Nemertean worms. This high bicmass



Table 4.2 Density and biomass summary for June and October 1973 cruises.

June, 1973

Oct., 1973

Total
no. of Screen
organisms Tharyx Wet wt. Dry wt. No. of size No. of
Stn. /m? Sp. Capitellidae biomass biomass samp les (mm) species
101 10 0 0 0.0 0.0 3 0.5 1
103 0 0 5 1.0 0.0 1 1.0 1
104 189 4 5030 83.2 8.19 10 1.0 39
105 388 1 16 11.9 1.07 10 1.0 28
106 86 0 1 10.5 1.27 10 1.0 20
107 79 0 0 421.9 26.87 10 1.0 20
101 90 10 20 5.4 0.7 5 1.0 6
103 78 4 16 1.0 0.14 5 1.0 6
104 1530 58 8991 67.0 7.69 10 1.0 41
109 4123 9001 9990 141.6 14.25 10 1.0 42
105 3787 76 9990 107.5 13.35 10 1.0 41
106 2377 2 12 52.2 6.52 10 1.0 29

194



NUMBER PER UNIT AREA (n/mz)

26

. A
40007 [ \\
LEGEND / ™
| R
By JUDE. 1973 | \
0- — — — = October 1973 | \
/ \
/ \
| \
3000- | | \
/ \
| \
' \
i \
| )
[
[
2000, |
|
|
o |
/
/
/
10004 /
/
|
/
!
/
/
o —-— — 4 e
101 103 104 109 135 10.6 107

STATIONS

Figure 4.1. Number of infaural organisms per sq. meter,at the -
different stations during June and October 1973 cruises.



TOTAL WET WEIGHT PER UNIT AREA (g/mz)

27

LEGEND

420 1

A g June 1973

e s e il October 1973
150 J
125 -
100
75 9
50 A
25

107

STATIONS

Figure 4.2. Wet weight biomass of the infauna per sq. meter,at the
different stations during June and October 1973 cruises.



TOTAL DRY WEIGHT PER UNIT AREA (g/mz)

28

LEGEND
28 - by June 1973
¢—— — -0 October 1973
24 4
20
16 -
12 7
8 -
4 -
o“~
A
B | ¥ ! ] ¥ L L]
101 103 104 109 105 106 107

STATIONS

Flgure 4.3, Dry weight biomass of thc infauna per sq. meter, at the
different stations during June and October 1973 cruises.



29

also confirms the earlier subjective decision to discontinue sampling
the station during the October cruise. The large biomass could be
attributed to the shallower depth. Like densities, number of species
are lower in stations 106 and 107 (20) than at 104 and 105 (39-28).

The stations on the whole are quite similar with respect to numberé
per unit area, biomass and number of species, except for the obliterated
stations.

b) Temporal changes

A marked increase in numbers per unit area (density) was evident
at all stations in the October cruise. Even stations 101 and 103 have
had some of the infauna restored. This appears to be a normal increase
for the time of the year (see discussion) and is caused by the summer
breeding season. Wet and dry weight biomass also showed the increase
except at station 104, This is particularly significant as it is the
station closest to those already obliterated. Species numbers increased
at all stations to 29-42 species per station. The cruises apparently
coincided with a good hatch and spat-fall year for many of tne infaunal
species. Densities (other than at the obliterated stations, 101 and
103) ranged from 79-388 organisms/m2 during June 1973 and from 1530-
4123 organisms/m2 in the October 1973 cruise. This excludes numbers of
Tharyx sp. and Capitellidae (H. filobranchus and Decomastus gracilis)
which would raisc the estimate if counted. Biomass wet weights ranged
from 10.5-83.2 g/m2 (excluding station 107 - 421.9) in June and 52.2-
107.5 g/m2 in October.

It would appear that at other than the obliterated stations, only
station 104 shows a change in total values which might reflect a tailing

influx, and that change consists of a lesser seasonal increase than

expected.
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At a station in Puget Sound comparable in depth to the ones in
Rupert-Holberg Inlet, Lie and Evans (1973) have found little variability
in number of species among sampling dates, and no significant seasonal
trend. They did find considerable seasonal variability in the number
of specimens, with the high being in winter. However, mean annual abun-
dance of animals was fairly constant. Ellis (unpublished) found similar
trends to these (densities and numbers of species) in data from a 9 year
series of collections in Satellite Channel. Furthermore, he found that
biomass (dry and wet weights) also showed similar seasonal fluctuations.
The seasonal changes found in both of these studies were of approximately
double the minimum values. In tﬁis study, seasonal density and biomass
fluctuations seem to be greater (a maximum density increase of 17 times
the minimum and biomass maximum increases of 6-7 times the minimum).
These are abnormally high seasonal fluctuations compared to the above
previous studies. However, they might be normal for inlets such as
these, with very low densities and biomasses. Furthermore, these large
seasonal variations in numbers and weights around the basically low
values have the potential to mask other lesser but coatinuing changes
which could be occurring due to tailing deposition.

iv) Species statistics

a) Ecologically significant species

Table 4.3 lists the species selected as possibly ecologically sig-
nificant (Ellis 1969) by criteria of frequency, biomass, density and
Pamatmat's Index. All the stations appear to be quite similar, except
for station 107. However, both temporal and spatial changes are apparent,
but there are difficulties in assessing their significance. The October

cruise lists a greater number of species as ecologically significant than



Table 4.3. Species indicated as ecologically significant by at least one criterion. Ranked by the number
of listings (of a possible four: frequency, density, biomass and Pamatmat's index).

June, 1973
Stations

- PN W W W

P e e RN W WS

104

Glycera capitata
Capitellidae
Maldenidaz unident.
Lumbrinereis spp.
Psephidia lordi
Arhynchite inamoenus
Ammotrypane anlogaster

Capitelliidae
irmotrypane aulogaster
Clycera capitata
Lwbrinereis spp.
Ynaryx sp.

Hacoma carlottenstis
Prionospic eirrifera
Arhynchite inamoenus
Capitella capitata
Maldanidae unident.

109

Ammotrypane aulogaster
Glycera copitata
Tharyx sp.
Capiteliidae

Arpharete sp.

Gammarid amph.No.1l
Laonice cirrata

Macoma carlottensis
Axinopsida viridis
Compsomyax subdiaphana
Bittium eschrichtii
Nemertinea

4

e NN S

P b e = NN NN WS

105

Ammotrypane aulogaster
Axincpsida viridis
Axinopsida serricata
Bittium eschrichtii
Gammarid amph.No.1l
Goniada annulata
Daitrona sp.

October, 1973

Ammotrypane aulogaster
Capitellidae
Lumbrinereis spp.
Axinopsida serricata
Nacoma carlottensis
Axinopsida viridis
Tharyx sp.

Glycera copitata
Laontice cirrata
Glycinde

Bittium eschrichtii

- W

Pt e = N W

106

Ammotrypane aulogaster
Laonice cirrata
Axinopsida viridis

Ammetrypane aulogaster
Daitrona sp.

Gammarid amph.No.2
Glycera capitata
Macoma carlottensis
Laonice cirrata
Nemertinea

107

2 Lucinoma tenuisculptn
2 Compscmyax subdiaphana
1 Axinopsida viridis

1 Molpadia intermedia

1 Nemertinea

1 Lumbrinereis spp.

€
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the June cruise, which could be the result of a particularly good spat—-
fall. Some of the species changes betweeu cruises which have occurred
are: Psephidia lordi, a small bivalve, is no longer listed as signifi-
cant in station 104; Gemmarid amphipod No. 1, Goniada annulata (a large
worm), and Daitrona sp., a foraminiferan, are no longer listed in Stn.
105; while Axinopsida viridis, a small bivalve, is no longer significant
in station 106. On careful scrutiny of the haul listings, none of these
changes would appear to be of importance, as they are apparently a
direct result of more organisms present on the sea-bed. This reduces
the rankings of the species below the significance level. The data on
Daitrona sp., unfortunately is inaccurate, as a misidentification in the
early stages of sorting resulted in discarding large numbers of them.
Dattrona sp. would probably have been a good indicator species, as
foraminiferans are apparently very sensitive to environmental distur-
bances (Cameron, personal communication).

b) Numbers and species of bivalves

Although there appears to have been a good hatch and spat-fall for
most of the infauna it was noticed during sorting that there secmed to
be an unusually large amount of recently dead bivalves in station 104.
Furthermore it appeared that in the October cruise bivalve numbers and
species had not increased when compared to polychaetes. Table 4.4 gives
numbers of bivalves and number of bivalve species for the three stations
which were sampled during both cruises. 1In the October cruise it is
apparent that total numbers have markedly increased (from 129-267 and
from 16-46) in both of the stations furthest from the tailing source
(stations 105 and 106). On the other hand, station 104 (closest to the

tailing other then the depauperate stations) shows a decrease in total
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Table 4.4 Numbers and species of bivalves compared to polychaete
numbers, species and total number of organisms (per sq.
meter). From stations sampled in June and Octcber 1973.

Station No. 104 105 106
Cruise June Qet. June Oct. June Q&L
1973 1973 1973 1973 1973 1973
Species
Acila castrensis 1 - - - - -
Nucula sp. 2 - 9 12 5 3
Lucinoma annulata 2 - - - - 1
Lucinoma tenuisculpta = = - 5 1 1
Axinopsida serricata 6 1 48 b4 1 5
Axinopsida viridis 1 - 65 102 7 19
Thyasira sp. - 1 - - - 1
Rocheforiia sp. - - - 1 - -
Venericardia ‘
paucicostata 3 - - - - -
Macoma carlottenstis 7 19 1 87 2 16
Macoma elimata 3 - - - - -
Hiatella sp. 1 - - - - -
DPsephidia lordi 9 11 6 16 - -
Pandora biliriata 1 - - - - -
Total No. of bivalves 36 32 129 267 16 46
Total No. of bivalve
species 11 4 5 7 5 7
*Total No. of
polychetes 126 1331 89 3443 60 1906
Total No. of
polychaete species 21 26 14 25 12 16
Total No. of all
organisms 189 1530 388 3787 86 2377
Total No. of species
of all organisms 39 41 28 41 20 29

* Excludes Tharyx sp. and Capitellidae, coded as 999.



34

numbers of bivalves, from 36 to 32. Number of species have also shown
similar trends, though not as pronounced.

Bivalves are relatively sessile or slow moving animals, and have
complex particle-sorting~-feeding organs. 1In some species they react to
large amounts of suspended material by retracting their siphons and
closing their valves (Goddard, personal communication). This would
probably make them very susceptible to burial by tailing deposits.

Their relatively minor increase in numbers at a time of a major increase
for polychaetes could be an effect of suspended and depositing tailing.

v) The benthic associations in Rupert and Holberg Inlets

a) Zurich-Montpellier analysis

Results of the Zurich-Montpellier analysis are shown in Appendix 4.
The groups formed by the least severe rules used (407 inside, and 20%
outside), were biologically the most meaningful (ie: the other rules
either did not differentiate groupings, or gave too many small groups
with no apparent relationship). However, these groups were all over-
lapping, and did not separate the samples into any meaningful sets.

Ordination of the samples by the program also showed no apparent
trend. The samples within a station were then pooled, and run as one
using the constancy version of the program but no groups were formed.

b) Clustering

The samples clustered at very low levels of similarity. Thus,
the dendrogram (Appendix 4) gave no information regarding relationships
between different groups of samples.
Comments

These results confirm what was already observed: the spatial differ-

ences and temporal changes in the inlets between stations 104, 106, 105,
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1066, and 107 are slight. The reduced number of species in the inlets
probably make it difficult for the quantitative techniques adopted to
detect any differences.

Following Thorson's (1957) concept of parallel level-bottom commun-
ities, the inlets' fauna can be characterized by the foraminiferan
species: Daitrona sp., Phainogullmia sp.; and the small bivalves Axin-
opsida viridis, Axinopsida serricata, and Thyasira sp. This is compa~
tible with Thorson's foraminiferan communities inhabiting the deeper
areas of Arctic and Boreal seas (50-700 m). Like Thorson's, the Rupert-
Holberg Inlet communities are very poor, and with very low standing
crops, of only a few grams per square meter, and presumably of very low
productivity. It is particularly similar to Thorson's Arctic sea foram-
iniferan community, having many of the same genera (eg: Thyasira,
Axinopsida). The communities differ in that the Rupert-Holberg Inlet
community lacks many Asychis sp. (Maldanidae). This is an interesting
point as large numbers of empty Maldanidae tubes were collected in the
June cruise, but were absent in October. Furthermore, the tubes were
banded with alternate tailing and natural sediment layers (Figure 4.4).
This would indicate that they had died since tailing discharge commenced

and might suggest that Maldanidae were suffocated by the tailings.
D. CONCLUSIONS

Tailing discharge into the inlets has already caused obliteration
of the organisms ia various benthic monitoring staticns (UBC MS, 1973;
Ellis MS, 1974). Station 101 and 103 were found practically barren al-
though organisms can still be found in grab samples. Station 104 which

is quite close to 103, appears to be slowly (ie: relatively small
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Figure 4.4, Sediment (dark) and tailing (light) banding on tubes of
unidentified Maldanidae in June 1973 samples from station 105.
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seasonal bicmass increase and a decrease in bivalves) undergoing changes
in 1973 which may eventually lead to faunal obliteration. Bivalves
would thus appear to be the species most affected by the tailings. This
is presumably due to their relaetively sessile nature (as compared to the
more mobile polychaetes) and to their particular feeding methods.

There is no indicaticn from these investigations that the other
stations were showing effects from tailing in 1973, By the relatively
slow nature of the postulated effects at station 104, it appears that
leiteration probably comes about suddenly, perhaps when depositing
rates reach a critical level, possibly through slumping of deposits from
shallover areas tc the depths of the inlet troughs. Some evidence for
slumping was found at station 103, where mixed sediments and tailing were
found in the core taken in October 1973, This has been postulated by
Johnson (1974). This would also explain why station 104, which is
spatially so close to 103, (approximately 1 kilometer), still has con-—
siderable numbers of infauna. Tailing clouds triggered by slumping could
also be the cause of the alternate sediment and tailing banding seen in
Maldanidae tubes (Figure 4.4). The rapid bottom currents flowing from
Quatsino Narrows towards the head of both inlets (Farmer, personal
communication; Johnson, MS 1974) might be keeping station 104 free of
slumping. It may also be the reason for the marked differences between
stations 103 and 104.

Thus the process cf obliteration is probably quite complex, and not
as straightforward as could be implied by gradual suffocation. There
appears to be some capability for a reasonably diverse benthic ecosystem
to survive under a region of light tailing deposition. Slumping in the

junction of Rupert end Holberg inlets appears to cbliterate the benthos.
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It is postulated that the sediments in the areas closest to the outfall
are in a state of flux, with succesive stages of slumping, recondition=-

ing of the sediment (or tailing) and recolonization by the infauna.
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PART V. COMPARISON OF THE SAMPLING PROPERTIE

OF THE PONAR AND VAN VEEN GRAES
A. INTRODUCTION

The Ponar grab (Figure 3.lc) has been used in the Government--
required pollution monitoring prcgram. It is a convenient device for
sampling lake and sea-bottom organisms quantitatively. The convenience

% = 0.052 n°), snd weight, which iz rels~

arises from its size (0.54 ft
tively small compared to those quantitative bottom samplers specifically
déveloped.for sea-bed surveys. Sea-beds tend tc be sandier and harder.
Sea~surface conditions are also rougher than the equivalent lake condi~
tions, thus requiring larger and heavier equipment. With the extension
of use of the Ponar grab to marine monitoring programs (eg: UBC MS, 1973),
it is appropriate to compare its sampling efficiency with established
sea-bed samplers.

It is to be expected that the Ponar grab will suffer from the
various problems common to other grabs of its general type. For example,
insufficient depth penetration into the sediment to collect all burrowing
organisms is a problem since penetration depends on substrate hardness
and nature of the closing mechanism. Lie and Pamatmat (1965) have shown
in the Van Veen grab (a sampler similar in mechanical operation to the
Ponar grab), that volumes of sediment can be used to determine digging
characteristics. Thus, samples of equal volume appear to have been
obtained from equal penetrations into the sea-bed. Volumes of sediment
obtained by a sampler should always be measured, and Lie and Pamatmat
develuped a suitable volumeter for this purpose.

It has been extensively documented by Wigley (1966), McIntyre (1971a),

and others that a wave (pressure pulse) generated by a descending
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sampler cen disturb light benthic organisme. There has also been numer-
ous studies comparing the sampling efficiency of various types of grabs,
corers and dredges (Lie and Pamatmat, 1965; Longhurst, 1959; Wigley,
1567; Gallardo, 1965; Smith and Howard, 1972; Flannagan, 1970). It

can be concluded from these studies that a good quantitative sampler for
marine conditions, both from its mechanical dependability and sampling
efficiency, is the Smith-McIntyre grab with a completely screened open-
ing on top of the sampler jaws. However, this is a rather unwieldly
device requiring a properly equipped oceanographic vessel with winch
and cable. A simpler device is the Van Veen grab which is the routine
sampler fcr the University of Victoria benthic program. Since this
instrument is widely used and its sampling characteristics are known
(Lie and Pamatmat, 1965), it was used as the basic sampling device for

this project. This section provides a comparison between the two samplers.
B. METHODS

Ten samples were taken with each grab at benthic station 105 (Table
5.1). The Van Veen grab was additionally weighted with four 20 1b. lead
hemispheres, adopted as standard weighting for the benthic research
program in Rupert Inlet. The Ponar greb was not additionally weighted,
as it already carried two 10 1b. weights. Penetration into the sediment
was measured by a Lie volumeter, and was averaged as 15 cms for Van Veen
samples, and 6 cms for the Ponar. Computerized data analysis was under-

taken as for the other stations. (For details of procedure see part 1IV).
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C. RESULTS AND DISCUSSION

1) Plankton versus Benthos

Visual scrutiny of the matrix of hauls versus species showed
differences in the number and distribution of small mobile organisus
(largely crustaceans) present in the Ponar and Van Veen samples. These
organisms were further sorted and where possible, identified, Table
5.1 presents the results of the more detailed sorting of these small,
mobile organisms and their division into planktonic and benthic forms.
Though most of these organisms probably spend time both as members of
the plankton and the benthos, the divislions were nevertheless made on
whichever was regarded the normal habitat of that particular animal.

Ten Ponar grabs collected a total of 13 planktonic and benthic
forms totalling 299 organisms, while the Van Veen grab collected 9 of
these forms totalling 37 organisms. All of the most numerous taxa:
Gammarid amphipod No. 1, Gammarid amphipod No. 2, other Gammarid amphi-
pods, Calanus plumchrus, Calanus glacialis, Euphasia pacifica, Thyasson-
essa sp. and Mysidacea were collected in greater numbers by the Ponar
grab than the Van Veen. The less ccmmon taxa: Tanaidacea, Cumacea,
Isopoda, unidentified decapods, and Chastognatha, were collected in equal
or greater numbers by the Ponar grab with the exception of unidentified
decapods. In both the planktonic and benthic grcups, the Ponar collected
more taxa (7 versus 4, and 6 versus 5) and more organisms (218 versus 6,
and 81 versus 31) than the Van Veen grab. On the other hand, the dis-
crepancy between the number of benthic organisms collected {8l fer the
Van Veen to 31 for the Ponar) and the number of planktonic organisms
collected (218 for the Ponar to 6 for the Van Veen) was less for the

benthic grouwp. This difference would probsbly be further accentuated if



Table 5.1. Numbers of small mobile organisms collected by the Van Veen and Ponar grabs at station 105 in

June 1973.
Van Veen Totals Ponar Totals

Haul No. 11 12 13 14 15 16 17 18 19 20 23 25 26 27 28 29 30 31 32 34
Eenthic species
Isopoda 1 o o 0 1 o O O O O 2 1 o o o0 O O O o o0 o 1
Gammarid amph.No.l o 1 o 2 2 0O 0O 1 o0 O 6 3 3 8 2 14 4 2 3 1 3 43
Gammarid amph.No.2 c 3 4 0 O 1 0 0 7 4 20 2 0 4 2 3 1 1 8 0 3 24
Gammorid amph. unid. 0o 0 o0 0 o 1 O 1 0 O 2 0 1 0 0 3 o0 1 3 1 0 9
Tanaidacea o o o o o o o o0 o0 o 0 1 0 1 6 O o O 0 o0 O 2
Cumacea ¢ o o o O O o o0 o 1 1 1 o 1 0 0 O O O o0 o 2
TOTAL 31 81
Planktonic species
Calanus plumchrus o o o0 o o0 o o ¢ o o 0 o o0 o0 0 o0 1.0 5 0 o0 o 15
Calanus glacialie o o o 1 o O o o o0 o 1 iz 2 1 3 12 0 15 7 5 9 76
Euphausia paetfica o o o o 1 o O 2 0 o 2 23 10 8 8 10 15 19 7 6 7 113
Thyssccnessa sp. o o0 0 o O O o o o o 0 o 0 2 o0 o o0 o0 2 o0 O 4
Mysidacea 0 0 0] 0 0 0 1 0 0 0 i 1 1 0 0 0 1 1 . 1 0 6
Decapoda unident. 0 1 0 0O o0 0o o0 O 1 0 2 o 0 o o o o o o o0 1 1
Chaetognatha o o o o o o o o o0 o 0 o 2 0 6 1 o0 o o0 o0 o 3
TOTAL 6 218
GRAND TOTAL 37 299

Y



43

the grouped gammarid amphipods (other gammarid amphipods), which are
mostly planktonic species, were to be completely separated into compo-
nent species.

The Ponar grab has a wire screen on its upper surface (Figure 3.1d)
and thus the planktonic organisms were probably collected in the water
colum during descent rather than at the sediment interface. Ponar grab
surveys will apparently contain data on water-column species not present
in samples obtained by conventional marine bottom samples. This conclu-
sion explains the number of planktonic species which have been collected
by the miﬁe's benthic program, even in areas where obliteration of the
benthos has occurred (UBC MS, 1973). The plankton in these benthic re-
sults coincide with some of the abundant species listed from the mine's
plankton monitoring program., {Table 5.2). Besides functioning as a
plankton net on descent, the screen also reduces the build-up of a shock
vave (Wigley, 1966) and facilitates collection of light interface organ-
isms.

On the basis of these results, it would appear that Ponar surveys
will include species from the plankton as well as a more efficient samp-
ling of the light interface organisms than in some conventional marine
samplers. It would be necessary to eliminate undoubted plankton species
from biomass and diversity calculations where these latter statistics
are significant objectives of a study. Alternatively, redesigning of the
Ponar grab with lightweight hinged plates for jaw-tops, which would open
on descent and close on ascent as suggested by Wigley (1966) should
eliminate the problem.

ii) Infaunal statistics

Tables App. 3.4-5 and 3.11-12 present numbers and wet weight data
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ZOOPLANKTON IDENTIFICATION

JUNE 1973 SURVEY

STATION B - HOLBERG INLET (COAL HARBOUR)

(1) Values do not include the number of eggs

Horizontal Tows Vertical
Tax. Depth in Feet Haul
Species Abdbrev. 15 100 450 560
Crustacea larvae - nauplius 72,960 - 288 1,280
Microcalanus pvemaeus pusillus Cal 22,406 8,640 1,080 1,920
Paracalanus parvus Cal 22,406 2,880 360 -
Oithona helgolaadica Cal 14,592 5,760 1,248 960
Eggs - sp. indet, 11,520 160 288 - 64
Acartia clausi Cal 6,164 1,638 - 128
Pseudocalanus minutus ‘ Cal 4,608 2,X12 4,704 4,480
Oikopleura dioica Lar 80 = 1,248 192
Crustacea larvae - zoea 24 24 ' - 64
Metridia lucerns Cal 16 - - 16
Proboscidactvla flaviecirrata Coe 9 e - e
Sagitta elegans Cha 8 5 3 12
Calanus glacialis Cal 1 © 100 96 1,104
Pisces larvae - sp. indet, Cho 1 . | - o
Tigriopus sp. Har 1 =" - -
Crustacea larvae - megalops - 144 16 -
Antias hirsutas Iso ~ 1 8 16
Euphausia pacifica Eup - 1 3 54
Nematoda sp. indet. Nem - - 64 -
Mysidacea sp. indet.. . Mys - - 7 16
Synchelidium sp. Oed . - = 3 8
" Cyphocaris challengeri Lys - - & 6
Total Number 154,796 21,466 9,417, 10,330 .
Nunber of Taxa 3 15 13 16 16
Volune Filtered (m~) : 11.3 6.4 4.7 -
Number /m3 13,699 3,354 2,004 -
Total Number'(l) 143,276 21,306 9,129 10,266
Number of Taxa (1)3 a g . 14 12 15 15
Volume F%lCered (n”) ) : 11,3 6.4 4,7 -
Number/m~ (1) _ . 12,679 3,329 1,942 -

.Table 5.2. List of zooplankton collected by the mine monitoring program (Utah,MS

1973 ; identifications by T.W.BeakLtd.).
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for Ponar and Van Veen hauls (minus the planktonic species). No aberrant
hauls are apparent. Weight and number summaries for both grabs at
station 105 are presented in Tebles App. 3.16~17 and 3.21-22, Numbers
per square meter estimates are 888 for the Ponar and 405 for the Van
Veen. Wet weight estimates for the Ponar grab are 3.4 times those of

the Van Veen (41.2 g. to 12.1 g.). Converted dry weight ratios have a
similar relation (ratio = 3.5; 3.9 g. for the Ponar grab and 1.1 g. for
the Van Veen).

Tables App. 3.26-27, 3.36-37 give rank orders of frequency, density
and biomass estimates for both grabs. The species indicated as being
ecologically significant by these criteria together with Pamatmat's
Respiration Index (Ellis, 1969), are listed in Table 5.3. The Ponar
grab lists more species than the Van Veen (10-7) and there are some
differences in the species listed, but the comparison in the top rankings
is quite good.

The large differences in the estimates of density and biomass, as
well as the differences in the number of species indicated as ecologically
significant, indicate that comparisons between samples collected with a
Ponar grab and a Van Veen grab should be carefully assessed. The results
of the Zurich-Montpellier analysis (Appendix 4) does not show any diff-
erences between samples collected by the two grabs. The larger density
and biomass estimates could be due to a number of reasons; for example,
reduced loss of animals during the shorter screening process necessary
for the Ponar grab, or perhaps to the Ponar taking a different shaped
bite of sediment than the Van Veen. However, another point must be con-~
sidered. Angel and Angel (1967) studied the dispersion pattern of the

benthos, and found that different sample sizes indicated different
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Table 5.3 Species indicated as ecologically significant by either
density, biomass, frequency, or Pamatmat's index
criteria at station 105 during June, 1973. Ranked by
their number of listings.

Ponar grab Ven Veen grab
Ammotrypane aulogaster 4 Ammotrypane aulogaster
Axinopsida viridis 4 Axinopsida viridis
Awinopsida serricata 3 Azinopsida serricata
Nucula Spe. 2 Bittium eschrichtii
Laonice cirrata 2 Gammarid amphipod No.l
Bittium eschrichtii 1 Goniada annulata
Glycera copitata 1 Daitrona sp.
Capitellidae 1
Lumbrinereis spp. 1

Onuphis sp. 1
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dispersions. Table 5.4 shows X2 values for agreement with Poisson
frequency distributions for the various species identified (Elliot,
1973) . The Ponar estimates show 4 species with aggregated dispersions
and one dispersed evenly. The Van Veen data show 5 species aggregated,
(two of which agree with the Ponar results). These would appear to be
significant differences, which affect the crop estimates provided by
the two grabs, when they are converted to the common unit area, ie.

1 mz. The higher mean X2 for the Van Veen grab illustrates the expect-
ed greater tendency toward aggregation when a larger sampler is used.
The very ﬁigh X2 value for "total number of organisms' also shows a
pronounced clustering effect. Aggregation is believed to be the normal
spatial pattern for benthos, but it appears that the Ponar grab is of

a size which effectively randomizes the species frequency distributions.
There are statistical advantages in the data from a sampler having

this characteristic in that semple variability is reduced.

Figure 5.1 shows species recruitment curves for both grabs. It
is apparent that 5-10 replicates are necessary to reach the asymptote
which indicates that most species (50-70% according to Longhurst, 1959)
have been collected.

Figure 5.2 shows percentage species similarities between samples
collected with the Ponar (22-667%) and the Van Veen grab (31-647%). These
values are higher than those previously calculated (Appendix 1) between
samples from different stations and surveys, with data collected by the
Ponar grab in the mine monitoring program. They are also higher than
the values calculated with Van Veen samples from a University of
Victoria benthic research area. These results indicate that the two

grabs provide similar results in their estimates of sample similarities
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Table 5.4 Comparison of X2 values for agreement with Poisson
frequency distribution for the species collected by
the different grabs. Distribution random unless
indicated. Aggregated (A), even (E).

Species Ponar Distr. Van Veen Distr.
Daitrona sp. 14,13 52:2 A
Podarke pugettensis 9 9

Pilargis berkeleyi - 9

Syllidae unidentified 8.74 18

Glycera capitata 4.77 13.95
Glycinde sp. 7.38 8.1

Goniada annulata - 8.1

Onuphis sp. 12.96 6.84
Lumbrinereis spp. 5.04 12.96
Dorvillea sp. 13.77 -

Laonice cirrata 12,06 7.38

Tharyx sp. 9 9
Chaetozone setosa 8.1 27 A
Ammotrypane aulogaster 42,84 A 40.95 A
Capitellidae (H. filobranchus) 6.57 13.95
Isocirrus sp. - 9
Maldanidae unidentified 8.1 -
Ampharete sp. 9 -

Gammarid amphipod No.l 10.62 31.59 A
Gammarid amphipod No. 2 28.89 A 20.97 A
Gammarid amphipod unident. No.3 8.1 14,31
Isopoda 8.1 9

Cumacea 0.9 E 8.1
Tanaidacea 8.1

Nucula sp. 4,77 12.06
Lucinoma tenuisculpta 4,77 -
Axinopsida serricata 20.97 A 10.71
Axinopsida viridis 20.25 A 9.27
Thyasira sp. 9 -

Macoma carlottensis 13,71 9.0

Tellina sp. 9 -
Psephidia lordi 6.03 7.38
Bittium eschrichtit 11.79 16.02
Nemertinea 18 9

Mean X2 (species) 11.55 14,68

X2 value for frequency distr. of

TOTAL NUMBERS OF ORGANISMS PER

HAUL 16.67 244,6

95% Limit (Aggregation) 19 19

5% Limit (Evenness) 2.75 2,75
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Figure 5.2.Trellis diagram of similarity values calculated by Jaccard's coefficient of community.
June 1973 samples from station 105 collected by the 0.1 m2 Van Veen and the 0.052 m2

Ponar grab.

0.1 mZVan Veen grab.

11 12 13 14 15 16 17 18 19 20 Sample No.

0.000 0.444 0.647 0.476 0.389 0.409 0.471 0.444 0.500 0.500 11
0.000 0.444 0.381 0.278 0.381 0.353 0.412 0.375 0.381 12

0.000 0.550 0.316 0.550 0.471 0.368 0.600 0.579 13

0.000 0.556 0.545 0.474 0.474 0.444 0.455 14

0.000 0.400 0.375 0.467 0.333 0.300 15

0.000 0.556 0.474 0.444 0.600 16

0.000 0.643 0.400 0.556 17

0.000 0.375 0.450 18

0.000 0.500 19

0.000 20

0.052 m2 Ponar grab.
23 25 26 27 28 29 30 31 32 34  Sample No.

0.000 0.474 0.526 0.471 0.444 0.667 0.400 0.500 0.278 0.529 23
0.000 0.350 0.438 0.533 0.571 0.563 0.600 0.538 0.353 25

0.000 0.500 0.389 0.563 0.350 0.444 0.222 0.471 26

0.000 0.615 0.750 0.438 0.467 0.385 0.500 27

0.000 0.692 0.471 0.500 0.429 0.643 28

0.000 0.471 0.600 0.333 0.643 29

0.000 0.588 0.438 0.300 30

0.000 0.467 0.389 31

0.000 0.235 32

0.000 34

0§



51

by a clustering procedure based on Jaccard's coefficient (see part IV).
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D. CONCLUSIONS

Poniar grab samples collected greater numbers of small mobile benthic
organisms and planktonic species than the Van Veen grab. The fully
screened grab-top in the Ponar would appear to be responsible by mini-
mizing the wave generated in front of the grab on descent. This facili-
tates collection of light interface infauna and planktonic animals. The
Ponar grab also gave estimates for density and biomass 3.5 times larger
than the Van Veen. This may be due to the small size of the Ponar
sample relative to the clustering pattern of the benthos, with a ran-~
domizing effect on species frequency distribution. However, both grabs
seem to require a similar number of replicates to collect most species
present.

Percentage species similarities between samples from each grab
showed that both grabs give similar values. The values are both higher
than those previously calculated for the mine monitoring samples
(Appendix 1) and indicate that previous low faunal similarities between
stations and surveys were due to procedural problems, not an unstable
fauna.

The sampling characteristics of the Ponar grab indicate that it is
probably a more efficient sampler than the Van Veen in sheltered areas
with soft silty bottoms and with a sparse and predominantly shallow
burrowing infauna. Despite the apparent greater efficiency of the
Ponar, further studies should be dcne to determine its performance in
other environments. This is particularly necessary as a 0.1 m2 sample
and 5-10 replicates have been traditionally regarded as a minimum re-

quirement in benthic studies (eg: Longhurst, 1959; McIntyre, 1971).



53

PART VI. THE EFFECTS OF MINE TAILING ON THE ABUNDANCE,

BIOMASS AND SIZE OF A BENTHIC POLYCHAETE (AMMOTRYPANE AULOGASTER) .
A. INTRODUCTION

The prime relationship between organisms in the sea, as in the
terrestrial environment, is that associated with nutrition. In this
respect, the deep benthic ecosystemincludes secondary producers feeding
on the plankton and detrital material settling or migrating from the
euphotic zone. Added to this is material resulting from the disintegra-
tion of benthic plants and animals, and also organic particulates of
terrestrial origin. To a greater or lesser degree this material can be
affected by the action of bacteria, but in terms of volume it is accepted
that the euphotic zone produces most of the nutriticnal materials. Any
disruption in the influx of food particles, either by reducing the
amount of organic material in the water column (thereby having less to
feed on), or by changing the proportion of orgenic to inorganic matter
settling down (thus necessitating longer periods of sorting), could
potentially bring about changes in the energy budget of the organisms
present, Part IV of this study showed how large amounts of tailing
affect the composition of the infauna. The object of Part VI is to ex-
plore whether or not tailing depositing on the benthos and in suspension
in the water column was in a measurable way disrupting benthic production
in addition to composition.

Chronic poisoning or ill health in response to low levels of pollu-
tants can result in reduced productivity, which will be indicated by
reduced growth, fecundity, longevity, or some other physiological cign

(Ellis and Littlepage, 1972). The effects of a pollutant, as reflected
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by 'condition factor' (meat to volume ratio) in pelecypods, have already
been well documented. For example, Endosulfan, an organopesticide,
heightens the seasonal rate of decline of condition factor in Mytilus
edulis (Roberts, 1972). Oysters, as far as 2 miles down current from a
pulp mill outfall were found to have a lowered condition factor (Ellis,
1970, based on Quayle, 1969). Brereton et al (1973) and Calabrese et al
(1973) have shown that heavy metals affect the fecundity of the oysters
C. gigas. Bowever, most of the work has been done in vitro with inver-
tebrates of economic value, and usually quite large animals. The present
study on the other hand, was undertaken primarily to try to develop a
technique which could be useful with other species, no matter what their
size, by using an easily indexed parameter. Black (1973) provided such

a method in his examination of nonlethal effects of pollutants by re-
cording the growth rate of molluscs as reflected by the permanent seasonal
growth marks on their shells.

The results obtained from the quantitative sampling program were
used to indicate a suitable organism for a production study. Ammotrypane
aulogaster, a sedentary polychaete, was the species chosen (Figure 6.1),
since it alone met certain criteria: It was abundant throughout the
study area, including the heavily polluted stations. It did not noti-
ceably deform or break up due to handling and preservation, as did some
of the other abundant organisms (many polychaetes, species of the Capi-
tellidae and Cirratulidae families). Furthermore, the cruises apparently
coincided with a good hatch and spat-fall year for Ammotrypcwe. 1In the
June 1973 cruise, only a few specimens were found (maximum 27 per haul,
Table App. 3.1 to 3.7) while in the October 1973 cruise hundreds were
present (Tables App. 3.40 to 3.45). Thus it can be concluded that the

October specimens were virtually all from the same year class (Figure 6.2).
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Figure 6.1. Ventral view of Ammotrypane aulogaster showing length
measured. 4x.
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Figure 6.2. Preliminary sort of a sample from the October 1973 cruise
showing the abundance of Ammotrypane aulogaster specimens
(left dish) and the relatively few other species. Note
also how well preserved are the Ammotrypane aulogaster
specimens compared to pieces of other polychaete worms.
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B. BIOLOGY OF AMMOIRYPANE AULOGASTER

Ammotrypane aulogaster Rathke, 1843, a member of the family Ophelii-
dae, is commonly found in the benthos throughout the world. Its correct
name is uncertain to date, as it was described by two persons in the
same year. Usage on the West Coast of North America is Ammotrypane
aulogaster (Berkeley and Berkeley, 1952; Hartman, 1969), though elsewhere
it may be known as Ophelina acuminata Oersted, 1843 (Stép-Bowitz, 1945;

Day, 1967). A description from Berkeley and Berkeley (1952) follows:

Up to 60 mm. long, 5 mm. wide. Body long and slender,
rarrowed at both ends, sbout fifty setigers. Segments
finely annulate, the annulations sometimes indistinct,
intersegmental boundaries not clearly demarcated. FPro-
stomium conical, terminating in an oval palpode. Peris-
stomium with well developed nuchal orgaons. Long cirri-
form branchiae from the second to the forty-seventh or
forty-eighth setiger. Two or three last setigers very
small and abranchiate. Parapodia, setae, ventral furrow
and lateral furrows as in Armandia brevis. Pygidium
spoon-shaped, open ventrally, the rim fringed with slender
papillae and, at its base, three stout papillae, the
median of which bears a long cirrus. Coloration yelleow
to reddish brown as preserved,

East coast Vancouver Island in 10 to 60 fathoms.

Berry Point, near Vancouver, in 100 fathoms., Alaska.
California. Japan. Cosmopolitan.

Little is known about its biology and natural history, despite it
having such a widespread and abundant distribution. As far as the
author has been able to ascertain, ncthing is known about its form of
reproduction.

The natural history and larval anatomy of Armandia brevis, another
Opheliid, which together with the genus Ammotrypane make up the subfamily
Polyophthalmus , has been studied by Hermans (196€). Meny of his obser-

vations on Armandia have been tentatively confirmed in Ammotrypare by

observations during this study.



58

Worm movement was observed in 32 oz. jars both in natural sediments
and in tailing. The worms were very easy to keep alive in the jars for
over a week without any special care other than refrigeration. Care
must be taken to collect the worms unharmed, due to the harsh treatment
involved in screening. In May, some worms were found to be tightly
coiled. This was confirmed by the staff of the mine monitoring program
as a common winter condition. Burrowing behaviour commenced with pene-
tration of the sediment by the worm's anterior end, and continued with
a thrashing side to side motion. The sinusoidal burrow formed was lined
with a thin transparent tube of mucus produced by the prostomium. Burrow-
ing completed, the worm remained with all but the pygidium buried. No
difference was observed in its behaviour within tailing as opposed to
natural sediments, Its growth in the Rupert Inlet area was rapid, from
approximately 5 mm. length in June 1973 to 21 millimeters in October
1973, By May 1974, numbers had decreased drastically, from the hundreds
present per sample in October to approximately 20-50 worms per sample,
and lengths had increased to about 23 mm (ie: relatively slow winter
growth of 2 mm., in 6 months). Worms as large as 50 mm. long were also
found in June 1973, but by October they had mostly disappeared. It would
appear that they live for a period of between 1 and 2 years.

Hermans (1966) found that Armandic has an epitokus reproductive
stage with planktonic larvae, and a spawning season which starts in
early May and ends in early September. He further observed that a period
of three weeks was needed to develop from fertilization to cettling, and
less than six weeks to reproductive maturity, noting that in the breeding
season there is time for at least two, and perhaps three generations of

Armondia. The cobservations made on Ammotrypane in Rupert-Holberg Inlet
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would indicate that May was probably when the hatch occurred. No evi-
dence was found for the occurrance of more than one generation.

Despite the apparent similarities of sowme of the observations made
on Ammotrypcne with those of its close relative Armandia, care should
be taken in making assumptions and extrapolations on the bidogy of one
particular species based on that of another taxonomically close species.
Clams within the same genera have been found to differ considerably in
some aspects of their biology, eg: Macoma; Reid and Dunnill, 1969; Reid
and Reid, 1969. Furthermore, polychaetes are well known for lability in
their form of reproduction (Thorson, 1936), thus the observations on
Armandia should only be used as a guide to further studies on the biology

of Ammotrypane aulogaster.
C. ANALYTICAL METHODS

Numbers, wet weights, and body length, were the three parameters
cliosen for quantification. Numbers and wet weights per haul were deter-
mined for all 10 of the hauls from the six stations sampled during the
October 1973 cruise, except for stations 101 and 103, which had 5 hauls
each., Because of the large number of worms per sample, three hauls from
each station were randomly picked for measurement of the worms. Measure-
ments to the nearest millimeter were made of all worms from the same
year class. All the measurements were made by one person to ensure that
variability between measurements were kept to a minimum. As the technique
of measurement of worms to determine growth differences has not been used
before {as far as the author has been able to ascertain), some preiimi-
nary trials were first run to see if it was a practical technique. To
determine whether two different persons could get statistically similar

results, measurements were made of the same sample of worms by different

persons, Then, since the results were significantly different, each
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person measured different samples twice, with a time interval of a few
weeks, to sec if each could repeat their earlier results. Also during
the May 1974 cruise, samples were collected to check for differences
between preserved and fresh worms. The worms were measured immediately
after collection and then remeasured in the laboratory about a month

later.
D. RESULTS AND DISCUSSION

i) Statistical analysis

a) Numbers

The mean number of 4. aulogaster per sample for October 1973, plotted
against stations, are shown in Figure 6.3. The range of two standard
errors are plotted on each side of the means. This range gives a close
approximation of the 957 confidence interval,

As the data did not meet all the assumptions of analysis of variance
(ANOVA) (ie: normality, homogeniety of variances), a log (x + 1) trans-
formation was undertaken as suggested by Elliot (1971), The transformed
counts were analyzed by a Model I single classification Anova with un-
equal cell frequency (Table 6.1). As there was a highly significant
(P 0.001) difference between stations, a Student-Newman-Keuls test (SNK),
a multiple comparison among means analysis, was performed to determine
which means were significantly different from each other (Figure 6.4).
Stations 104 and 106, as well as stations 105 and 109 were found not to
be significantly different from each other.

b) Wet weighte
The mean wet weights of A. aulogaster per sample for October 1973,

plotted against stations are showm in Figure 6,5. Two standard errors
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Table 6.1. ANOVA table for numbers of Ammotrypane aulogaster per 0.1 m2
sample after log(x+l) transtormation. October 1973 data.

Source of variation SS df MS F
Among hauls 22.964 5 4.592 102.044%%%
Within station 1.970 43 0.045

00 51 13

¥ 05(5,43) 2 F oo1¢5,43)~3 F 001(5,43)=>"

Conclusion: There is a highly significant (P¢€.001) added variance compo-
nent between stations for numbers of A. aulogaster.

Figure 6.4. Array of means as determined by the SNK test for numbers of
Ammotrypane aulogaster per 0.1 m~ sample. October 1973 data.

Station numbers 103 101 104 106 105 109

Mean numbers 7.00 8.40 132.88 182.70 327.90 373.20

Means arrayed in order of ascending magnitude. Means underlined are not
significantly different (P<.05)
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are plotted on each side of the means. The data did not meet all the
assumptions of ANOVA (normality, homogeneity of variances), so a log
(x + 1) transformation was undertaken. Table 6.2 gives the results of
the ANOVA; there is a highly significant (P<£0.001) difference between
stations. A SNK test was then performed to determine which means were
significantly different from each other (Figure 6.6). In this case
stations 105, and 109 group together being not significantly different,
as well as stations 101 and 103.
c) Lengths

Table 6.3 gives the results of ANOVA's run on the preliminary trials
to develop the measurement technique. There was a significant difference
(P¢0.01) between the measurements by different persons of the same sample,
but no significant differences between samples remeasured by the same
persons after an interval of time. An ¥ test was run to determine whether
or not there was a difference between the variances of worms measured
alive and preserved. The results showed there was no significant differ-
ence (P>0.05).

The mean lengths of A. aulogaster (in October 1973) together with
+ two standard errors for each mean are plotted against the stations in
Figure 6.7. Note that the variances in the stations closest to the out-
fall (101 and 103) are greater than at the other stations. This could
indicate localized natural differences between individuals spread over
a large area and enhanced by variable sample size. It could also indi-
cate a lowered growth rate due to the unfavourable conditions, which then
heightens differences between the groups of worms. Table 6.4 gives the
results of a randomized complete block design analysis of variance with

unequal cell size. There is a significant difference (P{0.05) between
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Table 6.2. ANOVA, table for wet weights of Ammotrypane aulogaster per
0.1 m” sample, after log(x+l) transformation . October 1973

data.
Source of variation ss df MS F
Among hauls 5.342 5 1.069 164 .354%%%
Within hauls 0.280 43 0.006

00 = 3,51 13

F o05(5,43)~2% F 01(5,43) Fooo1(5, 43)=°"

Conclusion: There is a highly significant (P{£.001) added variance compo-
nent between stations for A. aulogaster wet weights.

Figure 6.6. Array of means as determined by the SNK test for wet weights
of 0.lm"samples of Ammotrypane aulogaster. October 1973 data.

Station numbers 103 101 104 106 109 105

Mean wet weights 0.80 0.12 1.86 3.07 6.82 7.56

Means arrayed in order of ascending magnitude. Means underlined are not
significantly different (P{.05).
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Table 6.3. ANOVA tables for trial measurements of Ammotrypane culogaster

to develop a length measuring technique.

ANOVA table for lengths of Ammotrypane aulogaster from a 0.1 mzsample
measured by two different persons (A and B). October 1973 data.

Source of variation 8S df MS F
Among (persons) 80.196 1 80.196  7.560%%*

Within (worms in the trial) 4699.421 443 10.608

3.84 63

¥ os(1,443)" Foo1q1,443)7°

Conclusion: There is a significant (P{0.01) added variance component
among persons measuring the same sample of worms.

ANOVA table for length of Ammotrypane aulogaster from a 0.1 m2 sample
measured twice by the same person (A). October 1273 data.

Source of variation SS df MS F
Among (trials) 17.665 1 17.665 1.728 ns
Within (worms in a trial) 4569.711 447 10.223

ANOVA table for lengths of Ammotrypane aulogaster from a 0.1 m2 sample
measured twice by the same person (B). October 1973 data.

Source of variation SS df MS F
Among (trials) 1.201 1 1.201 . 0.081 ns

Within (worms in a trial) 6689.55 450  14.866
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measured twice by the same person (B). October 1973 data.

Source of variation SS df MS F
Among (trials) 1.201 1 1.201 0.081 ns

Within (worms in a trial) 6689.55 450  14.866
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Figure 6.7. Mean lengths (T two standard errors) of Ammotrypane aulogaster
taken in October 1973 from different stations in the Rupert-
' Holberg Inlet trough. The number of observations upon which
each mean is based is given in brackets beside each mean.
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Table 6.4. ANOVA table for lengths of Ammotrypane aulogaster. October

1973 data.

Source of variation SS df MS F
Blocks (hauls) 131.83 2 65.97 ns (Error}Blocks)
Treatments (stations) 4353.07 5 870.61 4 ,858%
Experimental error 1792.07 10 179.21
Sampling error 56004 3059 18.31
Mean 1301795.29 1 1301795.29
Total 3077

= 3,33 64

F 05(5,10) F o1(5,100™"
Conclusion: There is a significant (P<0.05) added variance component

between stations for lengths of Ammotrypane aulogaster.

Table 6.5. ANOVA table with regression for Ammotrypane aulogaster lengths.
October 1973 data.

Source of variation df SS MS F

Explained- due to linear

regression. 1 9.67 9.67 10.8957%
Unexplained- error aound

regression line 4 3455 0.8875

Total 5 13.2185

¥ asq,u T Eonip - e

Regression coefficient= -0.0756 ; Y intercept= 21.36 ; Regression

equation= ¥=21.36-0.0756X
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stations.

The mean lengths were then subjected to regression analysis, in
order to establish the dependance of the length of A. aulogaster on the
amount of tailing present at the stations. The results (Table 6.5)
show a significant (P{0.05) linear decrease in length with increasing
tailing thickness. The regression line is plotted in Figure 6.8,

From the numbers and weight data, it is apparent that stations 101
and 103 are very similar, and quite different from the other stations.
Station 104 and 106 group together, as well as 105 and 109. This is
compatible with the results in Part IV, Tength data does not differen-
tiate between the stations, other than station 105, due to the very large
variances. However a definite trend is apparent and confirmed by the
regression analysis. Station 105 with apparently the most favourable
environmental conditions for infauna growth (least tailing of the deep
stations)alsc has the largest and heaviest worms. The low value for
all three parameters at station 106 could be explained by its shallower
depth and distance from the open sea. Further information is given by
Thorson (1957) who claims that "In large fjord areas and in gulfs with
narrow mouths the productivity as well as the weight of the standing crop
will gradually decline with increase in distance from the open sea." He
further asserts that this phenomenon is most pronounced in areas where
the mouth has a sill. These conditions would seem to closely fit those
present in Rupert-Holberg Inlet with due allowance for the tailing
effects.

ii) Productivity

The methods for estimating population production of the benthic in-

fauna have been well covered by Jensen(1912) and Thorson (1957). Both
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are careful to point out that standing crop or biomass should not be
interpreted as production. More recently, Sanders (1956) and Peers (1970)
have emphasized this point whilestudying the production of certain poly-
chaete species.

Production measurements require estimates of the population size
of the various species at different intervals, so that some estimate of
the standing and settling stock, as well as their growth and mortality
(natural or by predation), can be made. This requires some distinction
between year classes, and also requires that the animals chosen for
estimating production be abundant, so that statistically reliable esti-~
mates can be made. In this study, estimates of wet weights, numbers,
and worm length (at one time, October 1973) were made and related to
distance from the outfall., Initial estimates (June, 1973) of these three
parameters are not statistically reliable, as the worms were not then
abundant. Four months later, Ammotrypane aulogaster was abundant, indi-
cating that considerable production had occurred. The lower crops and
lengths of the worms closest to the outfall show that production under
heavy teiling appears to have been less than under light tailing. The
weight and density differences could be a result of differential larval
settling. However the size differences are more likely to indicate dif-
ferences in growth. If this is the case, even though no actual measure-
ment of production was made, it is a reasonable conclusion that Ammotry-
pane production appears to be affected by the tailing. More detailed

production studies should give a measdre of the effect.
E. CONCLUSIONS

A decrease in standing crops, numbers, and lengths of Ammotrypane
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aulogaster are related to increasing tailing deposition. Therefore

the tailing discharge would appear to be responsible, and it is reason-
able to conclude that there is a loss in production of Ammotrypane
under tailing deposition. Ammotrypane makes up 16-70 per cent of the
standing crop (wet weighﬁ). Thus a decrease in overall inlet benthic
productivity could also be implied. The evidence is sufficient to

justify the more detailed sampling required for production estimates.
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PART VII. SUMMARY

A govemment-required pollution monitoring program in Rupert Inlet
indicated that benthic obliteration is taking place as a result of
disposal of mine teailing to the inlet, This thesis project was im-
plemented to study the effects of tailing in areas where the fauna
had not been obliterated. The seven sampling stations finally
selected were environmentally similar in terms of depth and sediment
type and differed in the amount of deposited tailing.

The inlet trough fauna was found to be very reduced and similar to
Thorson's (1957) Arctic foraminiferan community. The two stations
closest (4.5 kilometers) to the mine outfall with heavy tailing
(more than 50 cms) were very depauperate, though they still support-
ed a few species. These appear capable of surviving regular depos-
ition of moderately heavy tailing. It is suggested that total ob=-
literation might occur in this area by sudden slumping of tailing
from shallower areas, followed by some recolonization. Bivalves,
and some species of Maldanid polychaetes apparently disappear from
the biological community under relatively light tailing deposition.
Other than the two most depauperate stations, only one other (the
next distant from the outfall at a distance of 5.5 kilometers)
showed properties which could be attributed to tailing. These were
a reduced summer seasonal increase in benthic crop estimates, and

a decreased species diversity. The natural seasonal increase in
benthic crop together with the expected decrease in crop as a func-
tion of distance from the open sea make it impossible to relate

faunal statistics in the remaining four stations to the light tailing
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deposition shown there. In addition to the crop estimates, species
associational analysis (Cluster and modified Zurich-Montpellier)
showed no differences between the four stations most distant from
the outfall (5.5 to 10{5 kilometers). This lack of differences
could be due tc the low species diversity throughout the area as
well as other reasons already mentioned.

In geuneral sub-obliterative effects appear a£ distances from
3 to 5.5 kilometers from the outfall, but the techniques used were
insensitive to any lesser effects, if occurring, at greater distances.
Comparisons between the Van Veen grab used in this project and the
Ponar grab used in the government-required pollution monitoring
program showed that the Ponar collected some plenkton and more light
interface benthic forms such as amphipods. Both of these effects
apparently arise from the relatively reduced wave in front of
the falling grab, and this in turn arises from the relatively great
surface area of the upper plates of the grab being composed of metal
screen. The Ponar grab also gave higher crop estimates in spite of
lesser digging depth. This unexpected result may be explainéble by
the statistically randomizing effect of the sampler size relative
to the size of clusters of the particular benthic species in the area
investigated. Both grabs appear to sample the component species in
relatively similar proportions according to percentage species
similarities and species recruitment curves. It appears that numer-
ical data on benthos from Ponar and Van Veen grabs should not be
mixed or compared until the crop differences found in this survey
are understood. It also appears that the Ponar grab Las considerable
merit arising from its size, and should be useful in marine areas

which are sheltered, have soft silty hottoms, and a predominantly
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shallow-burrowing community.

The survey confirmed that 5-10 samples were necessary for
adequate benthic description at any one point. It was also found
that a 0.5 mm screen added little in this survey to results over
the 1 mm screen adopted for separating animals from sediments.

One species, the polychaete Ammotrypane aulogaster Rathke, 1843,

was studied in some detail as an indicator species of potentially
reduced benthic production in the areca fringing total obliteration.
For the October 1973 samples Amnotrypane standing crops were inverse-
ly related to greater tailing deposition. Length measurements also
showed a similar decrease with increased tailing. These observa-
tions indicate that under light tailing, there is probably some loss
in benthic production and more detailed time-series studies are now
indicated. The potential production loss may be quite substantial

in Rupert Inlet, where Ammotrypane in 1973-1974 was one of the most

abundant species.
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Appendix I

Benthos and associated tailing deposition.

Data variability - Species similarity analysis.

Modified by A. Jones from the original report by A. Jones and D. Ellis

(UBC MS, 1972).
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INTRODUCTION

Preliminary assesment of a marine benthic program monitoring the
effects of mine tailing on the benthic environment showed procedural
inconsistencies at most stations. This was evident in the variability
of samples in terms of depth and volume of sediment collected per sample.
An objective appraisal to determine whether the benthic program was
collecting data sufficiently accurately tovbe used to measure sublethal
effects was essential. A simple analytical technique developed for
classifying purposes (Sokal and Sneath, 1963) was applied to the species
data available from these samples and compared to a reference set of

data.

MATERIALS AND METHODS

A British Columbia inlet, the receiving area for mine derived
tailing disposal, was the testing ground for the analytical technique.

Seven stations of the mine monitoring program were selected as
representative of the extremes of environmental variation: three deep,
fine-grained stations and three shallow, coarse-grained stations, as
well as the mine's distant control station.

Maximum sample volumes obtained approximate 5 to 6 liters using a
Ponar grab which samples .05 m? of surface area and with form of bite
apparently similar to that of a Van Veen grab. The maximal sample
volumes indicated digging depth of 10 to 12 cm. (Lie ard Pamatmat, 1965).

Satellite Channel,near Victoria,was chosen as the environmentally
comparable reference station. At that station considerable care has been

taken to minimize procecdural inconsistencies. All species were identified
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by a research team within a four-month period, samples were taken from a
radar and sight-line fixed station by the same vessel operator on all
three occasions. All samples were full volume (15 liters) from a .1 m?
Van Veen sampler, digging approximately 15 cms. (Eliis, 1967 and 1968).
Table 1 compares the stations for depth and sediment.

Jaccard's coefficient of community was used as the measure of
biological variability. It calculates the percentage species similarity
between paired samples using the formula:

Number of species in common
Total number of species

X 100

Calculations were done by hand, and checked using a computerized

procedure.
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Table 1. Environmental comparison between deeper mine benthic stations

and Satellite Channel (centre) control station.

Depth in feet Sand %

Silt and Clay %

Satellite Channel Centre

(Table 55, Ellis 1968)

Island Copper

Station No.

Station No.

Station No.

Station No.

23

(72.9 M) 242 57
Approx. 300 65
Approx. 380 70
Approx. 440 63

Approx. 380 22

43

35

30

37

78
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RESULTS

Table 2 documents percentage species similarities between paired
mine samples for June 1971. Species similarities range from 17-407% with
highest values tending to lie in the shallower stations. Species
similarities at each mine station through June 1971, December 1971, and
June 1972 are given in Table 3. Values are lower for each station through
time than between samples in the one survey, from 10--20%7 compared with
17-40%. Mine control station 23, remote from the outfall, also shows
low similarities over 12 months. To check the source of species varia-
tion, percentage species similarities were calculated for three surveys
over an 8-month period (30 September, 1965 - 24 May, 1966) from Satellite
Channel. Table 4 shows values for three sample replicates selected by a
table of random numbers from 10 Satellite Channel samples taken during
one survey on January 10, 1966. Values show that 30-47% similarity can
be aclhieved at any one time. Table 5 shows species similarity between
paired samples from each of three surveys from the reference station with
each sample selected randomly from the 10 replicates available.

Species similarities of 39-507 can be achieved between single samples
over a period of approximately 8 months from a single station. In con-
trast, the monitoring program benthic similarities appear to reach 30-40%
levels at some stations within, but not between, surveys. To determine
the effect of replication on this form of analysis, percentage species
similarities have been calculated for the reference station between
grouped results for all replicates from the three surveys (Table %).

With grouping of replicates, surveys shov similarities from 43-537%,

illustrating a degree of species similarity which can potentially be
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Table 2. Percentage species similarities between selected paired mine
samples for June 1971.

Total No. species Percentage species
No. species in common similarities
Deep fine-grained stations
2 -4 15 5 33
4 -6 33 8 24
6 - 2 30 5 17

Shallow coarse-grained stations

7-10 42 17 40
10 - 12 47 14 30
12 - 7 47 15 32
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Table 3. Percentage species similarities between mine surveys at
selected stations.

Total No. species Percentage species
No. species in common similarities
Deep fine-grained stations

2 = Jun 71 - Dec 71 21 3 14
Jun 71 - Jun 72 20 2 10

Dec 71 - Jun 72 28 4 14

4 - Jun 71 - Dec 71 29 5 17
Jun 71 - Jun 72 21 2 10

Dec 71 - Jun 72 27 4 15

61— Jun 71 - Dec 71 55 8 15
Jun 71 - Jun 72 40 5 13

Dec 71 - Jun 72 46 6 13

Shallow coarse-grained stations

7 - Jun 71 - Dec 71 62 10 16
Jun 71 - Jun 72 44 5 11

Dec 71 - Jun 72 54 9 17

10 = Jun 71 - Dec 71 71 14 20
Jun 71 - Jun 72 55 9 16

Dec 71 - Jun 72 79 10 13

121— Jun 71 - Dec 71 60 9 15
Jun 71 = Jun 72 55 8 15

Dec 71 = Jun 72 57 11 19

Remotest Control Station

23 - Jun 71 - Dec 71 100 15 15
Jun 71 - Jun 72 57 5 9

Dec 71 - Jun 72 85 6 7

- Tailing present in small amcunts in June 1972,
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Table 4. Percentage species similarities between 3 randomly picked
samples from a survey at a reference station in an area
(Satellite Channel (Centre) sample nos. 66/1/3, 7 and %)
environmentally similar to the mine deeper benthic stations.

Sample Nos. No. of species No. of species in common Percentage species

similarity
329 30 14 47
357 34 13 38
7:9 33 10 30

Table 5. Species similarities between randomly picked samples from each
of 3 surveys at the reference station in Satellite Channel
(Centre) (Sample nos. 65/16/9, 6€/1/6 and 66/12/10).

Station Date No. of No. of species Percentage species
species in common similarity

1965 16 9 30 Sept 65

1966 1 6 10 Jan 66 a2 ke >0
1965 16 9 30 Sept 65

1966 12 10 24 May 66 o - %
1966 1 6 10 Jan 66 40 18 &5

1966 12 10 24 May 66
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Table 6. Percentage species similarity between surveys from Satellite
Channel (Centre) over an 8 month period.

Stations No. of No. of species Percentage species
species in common similarity

30 Sept 1965 16 1-10

16 Jan 1966 1 1-10 72 38 53
30 Sept 1965 16 1-10

24 May 1966 12 1-10 93 40 43
10 Jan 1966 1 1-10 ” y -

24 May 1966 12 1-10
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achieved in a faunistically rich and environmentally stable area (Ellis,

1971).
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DISCUSSION

The results show an apparent
species similarities) between the
mine deep samples at one survey.
at all mine stations. It is also

can be achieved for the reference

greater consistency (of percentage

mine shallow samples than between the
However, there is low species constancy
apparent that higher similarity values

station than for the mine staticns,

when comparing samples within a particular survey, between surveys, and

single samples between surveys.
phenomena, or may reflect changes

procedures from survey to survey,

These low similarities may be a real

in sampling and identification

as well as between stations and

samples. Such low similarity values shown by the data from the mine

monitoring program indicate it is

not adequate for quantitative analysis.

Therefore, the data is of limited use to document or predict ecosystem

changes or both. Modification of

the sampling program to determine

whether data can be collected in such a way to permit their use as a

measure of sub-lethal effects is necessary.

Subsequent preliminary results of a modified sampling program

indicate that the variations shown in the mine benthic program are

procedural and not natural phenomena. These results demonstrate the

usefulness of this analytical technique in assessing benthic data from

monitoring programs.
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Appendix II

Annotated list of species with notes on taxonomic level of identification.
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List of taxa recorded in study (each taxa an apparent species except
were noted.

FORAMINIFERA

Daitrena sp. (1)
Phainogullmia sp. cf. P. aurat Nyholm, 1955

POLYCHAETA

Aphroditoidea (2 species)
Eteone longa (Febricius)
Phyllodoce sp. Savigny
Phyllodocidae unidentified
Podarke pugettensis Johnson
Pilargis berkeleyi Monroe
Syllidae unidentified

Glycera americana Leidy

Glycera capitata Oersted
Glycera sp. Savigny

Glycinde sp. Muller

Goniada annulata Moore

Onuphis sp. Audouin and Milne-Edwards
Lumbrinereis spp. Blainville (3)
Ninoe gemmea Moore

Dorvillea sp. Parfitt

Aricidea sp. Webster

Laonice cirrata (Sars)
Prionospio cirrifera Wiren
Tharyx sp. Webster and Benedict
Chaetozone setosa Malmgren
Cirratulidae unidentified
Cossuridae unidentified
Ammotrypane aulogaster Rathke
Capitella capitata (Fabricius)
Capitellidae (4)

Asychis sp. Kinberg

Isocirrus sp. Arwidsson
Maldanidae unidentified
Ampharete sp. Malgrem
Terebellides strvemi Sars
Trichobranchus glacialis Malgrem
Pista cristata (Muller)

Pista fasciata (Grube)
Sabellidae unidentified

PYCNOGONIDA

Pycnogonida
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AMPHIPODA

Gammarid amphipod No. 1
Gammarid amphipod No. 2
Gammarid amphipods Unidentified No. 3 (5)

ISOPODA

Isopoda
DECAPODA

Pimnixia faba (Dana)
CUMACEA

Cumacea
TANAIDACEA

Tanaidacea
PELECYPODA

Acila castrensis Hinds

Nucula sp. Lamarck (6)

Lucinoma annulatc (Reeve)
Lucinoma tenuisculpta (Carpenter)
Axinopsida serricata (Carpenter) (7)
Axinopsida viridis (Dall) (7)
Thyasira sp. Lamarck

Rochefortia sp. Velain
Venericardia paucicostata Krause
Macoma carlottensis Whiteaves
Macoma elimata Dunnill and Coan
Tellina sp. Linnaeus

Compsomyax subdiaphana Carpenter
Psephidia lordi Baird (8)
Hiatella sp. Bosc

Pandora biliriata Conrad

GASTROPODA
Limpet
Bittium eschrichtii (Middendorff)
Mitrella sp. Risso

OPEIUROIDEA

Ophiuroidea
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HOLOTHUROIDEA

Molpadia intermedia (Ludwig)
Holothuroidea

NEMERT INEA

Nemertinea

PRTAPULIDA

Priapulida

ECHIUROIDEA

Arhynchite inamoenus Fisher (9)

Notes:

1) Probably a new species. (Cameron, attached letter)

2) Clese to P. aurata Nyholm, 1955. (Cameron, attached letter)

3) Lwnbrinereis bicirrata Treadwell, plus one other species.

4) Heteromastus filobranchus Berkeley and Berkeley primarily, though
some Decomastus gracilis Hartman.

5) Probably planktonic species.

6) Only one species, unidentified due to taxonomic problems,

7) Barnard (1970) groups these two species under Axinopsida serricata,
both types (or species) were found in the same samples, which
might indicate two different species.

8) Barnard (1970) grouped P. lordi and P. ovalis; the type found is
definitely a P. ovalis type.

9) Usually found with Pinmnixzia faba in the same sample which would

indicate that P, faba is living commensally with it.
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Department of Energy, Mines and Resources

Ministére de U'fnergic, des Mines et des ResSOUICes |, e
6th Floor, 100 West Pender Street, § Ne & rappeler
Vancouver 3, B.C.

Geological Survey of Canada
Commission géologigue du Caneda

Fay 8, 1674

Mr, Adrian Jones
Department of Biology
University of Victoris
Victoria, 2.C,

Dear Mr, Jones:

Ky apologies for keeping you w2iting for the forsminiferal identific-
etions ycu reguested from the two samyles you submitted from Holherg
Inlet (collected 1973, 64 fathoms derth). I have at last found time
to examine them in detfail =2nd can jrovide ysu with the following
information;

Sample 73-7-61
rhainomullnis sp, cf._F, zurata Nyholm, 1955 -- 1 specimen
Daitrona sv, (probably new species) -- zbundant

Sample 73-7-6C
Phaincgullmia ep. cf, P, 2urata ¥yholm, 1959 ~- 3 svecimens
Daitronz sp. (vrobably new srecies) -- common

Both these forms are rarely reported from =nywhere in the world., In
fact this is the first time I have ceen them on this coast. The result
is that very little is krown concerning their ecclogy or geograrhic
distribution, I have included telow 2 few notes which you mey find of
use,

Phainogullnia sp, ef. E. 2urats Nyholm, The Eolberg srvecimens differ
from those described by Nyholm (1255, Studies con Recent Allogromiidoe (4)
Thainogullmia aureta n,gzen, n,sp. Zool., 3idrzg Uprs=la, Uppszla, Sweden,
1955, Vol, 30, p.L67) in slisht variations in w2ll texture, wa2ll color,
and size, Otherwise they =re remzrkebly similar, Unfortunotely, little
is known sbout their ecology or distribution, The Swedich Torms are
present in a similar eituation =s the Holbterg - ie Fjord or Inlét,

Daitrons sp. The Holberg specimens sre sormewhat similer to D, lens (Goes)
(Crithiorina lens Goes) which wes described from the Pacific side of
Central Zmerica (Goes,A. (18%96) Rerorts cn the dredging ererstions off
the west coast of Central Arerices tc the Ge=lapagns, to the west coast

of Mexico, =nd in the 5ulf of Califc¢rnia,,, "Albatross",,,, rart XX

The Forarinifera, Hsrvard College, lFus. Comp. Zooll, Bull,, Vol. 29),
They differ however in hoving Tewer vseuiloserta =21nd the inclusion of

an abundance of syonge svicules in the =2zslutinated wsll, I have been
unable to find a favorszbly cemparsble species =nd conclude that hhe
Holberg specimens revreseat 2 new species,

I hope this informaticn will be of some use to vou and I would like to

retain the srecivens for cur collection, If I can be of further help

please contact e, Sincerely, |
AT AT S
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Appendix III

Computerized data reductiom.
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PROGRAM BENTHA

HAUL

2 4s-sa
WEIGHTS PER
46 a7

HAUL NO. a5

HAUL L ISTINGS

14
HCLEERG INLFY STN.107 VAN VEEN S=7 JUNF 73
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5223

TABLE 15 BICMASS SUMMARY PROGRAM LFHNTH2
KUPERT IKLET STN.1C# VAN VFEN S=TJUNE 73 2 36-a4 10 MAULS
TAXON FREQUENCY NUMBERS T T
PER CFNT AV/ VAR SD DFENS/ PCT
OF HAULS HAUL SQeMe TOTAL
pee o DATTRGRA 'SP CsC 00 Col  CoC o o A
PHAINLGULLFTA SP, 0e< OeC Cel C.C ¢ 0.0
APFRCUITCIDEA (2SPECIES) 30.0 Ce30 Ge23 C,48 3 Oel
L TECNE LCNGA 2040 C s2¢ Co.l8 Qea2 2 0.0
FHYLLCDCCE SP. 10.C Cell €Cell 0.32 1 Ce0
FHYLLCDULCILAF UNICENT IFIED 0.0 G CoC OeC c € o C
PUDARKE FUGETTENSIS 20.0 0e20 Cel8 0e42 2 G €
PILAKGIS LERKFLEYI 0.0 0.C C.C Ge0 0 Ca0
SYLLIDAL UNIDFNTIFIED 30.C CeSC (K Ge97 ) ol
GLYCEFA ANMEKICANA C.C 0.C CoC CeC 0 C sl
GLYCEKA CAPITATA 100eC 4420 8e0 1 2¢83 43 Ce8
GLYCERA SP 0eC O C.C CoC ¢ C.C
GLYCINDE SP. 40,0 O0eaC € <27 Ce52 4 Col .
GUNIACA ANNULATA Ge0 Oel Ceot CeC 0 €0
UNUPHIS <SP, 0.0 0.C C.C 0.0 0 Cel
LUMEFRINER]LS SP.(LBICIFRATA) £0.0 1.60 ¢ 316 1.78 16 Co3
NINGE GEMMEA Ce 0.C Co0 Ne 0 Ce0
TODCRVILLEA 5P, T0.C ColC Oell C.32 1 CeC
ARICIDEA SP. 0«C CeC C.C CeO 0 ‘Ce0
LACNICE CIKRATA 30.0 Ge3C Ce23 0e48 3 Oe1
PRICNCSPIG CIRRIFERA 0.0 CeC OeC C.0 (0] G0
THAKYX SFe 40.0 Ca&0 Ce27 052 4 Qe .
CHAETGZCNE SETOSA 2040 Ce20C Cel8 Ceti2 2 0.C
CIFRATUL IDAF UNIDENTIFIFD 10.0 CelC Cel0 Ca32 1 Ce0
COSSURITLAE UNIDENTIFIED 0.¢C Qe Col Cel 0 Ce
APMMCTIYFANE AULUGASTEFR S0.C 0e €0 T.C7 1.03 a8 Ce2
CAPITELLA CAPITATA 20.0 Oe3C €46 Oe €7 3 Cel
CAFITELLIDAE (He FILOERANCHUS) 1C0e0 5S03e( 06 273356419 522.€3 S03C 963
ASYCHIS SP B - - 0.0 CoC CoC CeC (o} Ce0 o
ISCCIRFUS SP. 1CeC Oel0 Ce1C Ce32 1 0e0
MALDANIUDAE UNIDENTIFIED 100.0 2.50 (.94 0.97 25 0e5S
AMPHARETE SPe 4040 CetsQ Ce27 0.52 4 Cel
TEREFEELLIDES STROFMI 10.0 Cel10 Co1G C.32 1 C.C
TRiICHUERENCHUS GLACIALITS 0.C [ON¢ CeC OeC [4] CeC
PISTA CRISLSTATA 10.0 CelC Ce10 Ce32 1 Cs0
PISTA FASCIATA 0.C OeC CeC Ce0C o Ce0O
SABELLIDAE UNIDENTIFIED B 0.0 OeC 0cC 0eC c 0cC L
PYCNOGUNIDA 0.0 CeC Ce0 Ce0 0 CeC
GANMAKRID ANPHIPOD NO.1 0 CeC Cel 0.0 4 Ce0
GAMMARIC AMPHIPQOD NQO.Z2 10.0 CelO CelC 0,32 1 CeO
GAMMARIL AMPHIPODS UNIDFENT NO3 0.0 0eC Cef Ge 0 0 Ce0
[SCPGUA 0.0 00 (PN 0.0 [ (Y]
PINNIXI A FABA 40,0 O.c0 C«50 0471 s Cel
CUMACEA O.C O.C O«C 0.C 0 0«0
TANAICACEA R % ne ___ 0.0 O.C Ce0 CeC ¢ 6.0
ACILA CASTRENSIS 10.0 CelC Ol 0+32 1 Ce0
NUCULA SPe 20.0 0e2C C.18 0e42 2 0e0
LUCINCMA ANNULATA 204G Ce2C Celb Ce&?2 2 CeO
LUCINGMA TENUISCULPTA Ce0 CeC Co.C CeC 0 0+C .
AXINCFSICA SERFICATA 60.C TL. 60 027 0.52 6 Cel
AXINCPSIDA VIRIDIS 10.0 Cel(C Cel0 Ce32 1 Ce0
THYASIRA SPe CeC Ce0 Ce0 OsC c 0.0
KUOCHEFCGRTIA SP. 0.0 0e0 Cel 0e0 o 0.0
VENLERICAKDIA PAUCICCUSTATA 2C.C 0.4:3C Cet6 C.e67 3 Cel
MACCMA CARLOTTENSIS 40.0 0e70 1¢12 1.06 7 Cel
MACGNA ELIMATA 30.0 Ce 3¢ Ce23 0.48 3 Oel
TELLINA SP. 0.0 Ce( Ceol Ce0 (4] Ce0
COUMPSUNYAY SUEDI APHANA 0.0 CeC Ce0 CeC 0 0e.C
PSEPHIDIA LCRDI 30,0 CeSU 3eC6 1e91 g , Ce2
HIATELLA SP. 10.C CelC Cell 0.32 1 Ce0
_PANDOKA EJLIRJATA 10,C Qs1C CelC___ 0e32 1 Cal —
LIMPET 0«0 00 GeC 0.0 o 0«0
BITTIUM ESCHRICHTIT 600 €70 Ce86 0.67 7 Ol
MITRELLA SPe 30.0 Gl 0e?23 0e4B 3 Oel
UPHIUKRCIUE A 0eC 0.C CaC CeC 0 Ce0
MULPACILA INTERMEDIA O.C CocC CeC 0eC © 0.0
HOLCTHUKCIDE A 0.0 OeC CeC 0.0 0 0.0
NEMERTINEA 30.C Caac C.t40Q Ce70 a Oel
PRIAPULICA 10.C 0elC CelC Ce32 1 O0e0C
ARHYNCHTTE INAPOENUS GUet (et ( Ce27 0eS52 € Cel
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& TABLE 16 B1OMASS SUMMARY PROGRAM RENTH2
HOLBERG INLET STN.105S PONAR -7 JUNE T7311-20 10 HAULS
TAXON FREQUENCY i NUMFERS
PFr® CENT AVZ/ VAR SD DNENS/ PCT
. DF HAULS HAUL SQeMe TOTAL
\ DAITRIINA SP. r N 1,00 2 .84 1,69 35 2,9
4 PHAINQGULLMIA <SP, Cul Ot Col (el o D o€
APHRGOITCIDEA (2SPFCIFR) O.C CeC C.C CeC ¢ € o0
ETEONF LCNGA Cae D Cel Q o 0.0 ¢ C.C
PHYLLUDOCE SD. feid ot (A C o0 C Lol .
FPHYLLOICOCIDAF UNIRENTIFIFD 0.0 Col Ceof rel ¢ Csl
PUDARKE PUGLTYFNSTIS 4040 Ce&C 050 Ce71 10 lel
PILARGIS ELRKELEYI Nef Cet Cor ol g o0
SYLLIDAC UNIDEANTIFTEN BP0 P 7C Cefg CeR2 13 1.5
GLYCFRA AMEFRTCAMEA Cof Cof Cof CoC ¢ CoC
GLYCERA CAPITATA of 4~ 1.7 C.CGC Ce D5 33 3e7
GLYCERA SP [ Cof CeC CoC c CeC
GLYCINDE SP. aner Cof Cet® Ce70 12 ) :
GUNIADA ANNULATA Cel O reC CeC c Cal
ONUPHIS SP, 3LC CoSC ™ Ce72 Ce85 16 1.1
LUMBRINERIS SP(LeRICIFRATA) 5CeC [ .23 453 10 1ot
NINCE GEMMEA feC F ol Ciq G Cel c CoC
CURVILLEA SP, 20.C [Ty C.46 Ce€7 6 Ow?
ARTICIDEA SP. DeG . Cof Col (o) ¢ fale
LAUGNICE CIlKRATA SCeC 0. 80 €7 1.3 15 17
PRICNOSPIC CIRRPIFERA . CeC Ce € o 18 Ce® { o .
THARYX SP, 10,0 Celf Celil .32 2 Le2
CHAETOZONE SETCSA 2Co0 Ge2C CelB Cott? 4 Cet
CIRRATUL IDAL UNIDENTIFIFD CeO Cel (Y« CeC c C.C
o COSSURIDAE_UNTDENTIFIFC s} C T Fig O (082 o C G i€
AMMOTIYP ANE AULOGASTFR 17°CoC 1€ o 6C SCebS 7.11 2C4 23,1
CAPITELLA CAPITATA 0o Cef () Cel ¢ Lot
CAPITELL IDAE (He FILCEFANCHUS) oC,. ¢ 140-C 1.16€ 107 31 35
ASYCHIS SP Col Cof Cef DD 0 CeC e
1SOCIRRUS SP, e Cof Can n,0 n (g
MALOANICAE UNIDENTIFIED b7l o Ce2¢C CeiB Co42 3 0ot
AMPHARETFE SP. | e CelC Cet Ce3? 2 0.2
TERFUELL IDFS STROFMI o Cot: Cof: c,0 (& N,C
TRICHOHFANCHUS GLACIALIS CeC Cel [ Ce0 [4 € «+.C
PISTA CPISTATA £.0iC Ne 0 c.0 0eC ¢ feC
PISTA FASCIATA o0 o Cof 0e0 d GoC
e SABELLIDAE UMNIDENTIFIFD _ Qe sl QeC____ CeC — & CelC o
: PYCNOGCGNID A Qe 0 CeC 0.0 CeC o CoC
GAMMARID AMPRIPOD NO,1 ar . C EC (%4 CePQ 12 1.3
GAMMARID AMPHIPOD N0.2 SCeC 1.9¢C €olC 2447 37 4ol
GAMMARID AMPHIPNNS UNIDENT NOZ 2Ce0 C.e20C Col8 (482 4 0,8 .
1SOPOOA 2C.C C a2t C.18 Cets2 4 Cet
PINNIXI A FABA CeC € oiC CeC Cet 0 £ €
CUMACFEA 10, CelD o0 § 032 2 0.2
TANAIDACEA L 0.0 Cof Cc.C C.C ¢ CeC_
ACILA CASTKENSIS 0.C Qer € s Cefl ¢ Cef
NUCULA SP, ongr 1670 04Q0 0.95 33 3:7
LUCINGMA ANNULATA Cel Nerl Cel Col c Ce0
LUCTNGMA TENUTSCULPTA |r, 0 Cet0 r.28 £.53 10 I |
AXINUPSIDA SFRF ICATA 1Ira,0 64 GP 1610 4,01 133 15,0
AXINOPSINA VIRINIS 17040 1C. 10 22T 4,77 1G4 22,.C
THYASIKA SPe. 1590 001 € Ce1C C.e32 ? Ce?
) ROCHEFCRTIA <P, 0 o Cel Cof Cof o Cal .. e
VENERICA<DIA PAUCTCOSTATA Cel Cio Col Mol C 0eC
MACOMA CAS-LCTTENSIS 2N, C 0.0 ( e4€ Ner7 6 Ce?
NMACUNA ELIMATA Pet s €l Ce0 c Cull
\_ TELLINA SP, 17,0 ColC a1l Ne32 2 a2
COMPSOMYAX SUBEDTAPHANA Nel Cef [ Col o (o0
PSEPHIDIA LCRDI ang Ny Cetf Ce27 GeE2 8 Ce%
HIATELLA SP. Cof Cel Cal Ce0 o CeC
. __ _PANDORA_EILIRIATA ral Cef Col (i & c Caf
( LIMPET CeC Cof sl el ) C o6
HITTIUM ESCHRICHTII RN, N 2ot 3.1€ 178 46 42
MITRELLA SP. Cel? (G ¥ re0 O0e0 C CeC
UPHIURNINEA Cer ol Cal fe0 0 Ce S
MOLPADIA [NTFEKMEDIA Cot CeC €Wt Ce0 C €.o:C
HCLOTHURCT DL A "ol Ot el feC 0 NeC
NEMERTINFA 10,0 re2c¢ fet(C fef3 4 Cet
Ex ] APUL TLA D€ Lol Calon o Culac (& CaC
? AKHYNCHITE INAMOFRNUS Cof € Celf Cal [ €.l
388
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~ TABLE 17 RIOMASS SUMMARY PROGRAM BFNTH?
HOLBERG INLEYT STN.I(S VAN VEFN 5-7 JUNF 732 3-34 10 HAULS
ERE NCY NUMRER S
TAXON V’E‘?O\c,tfwg AV/ VAE SD  NENS/ pr:
0F HAULS HAUL ) SO WM. YETEL
N DAITRCNA SP 2040 E4C ﬁJ_,_:e :'-’\Ll _._f% 1_5_:c
= PHAINOGULL M1A SP, CeC G o.n £ ol g Goo
APHRODITOIDEA (2SPECIES) g.n Cot :.r pet e cor
ETEONL LCNGA £ € o La £ee 2 £ o
PHYLLGDCCE P, Col O’ . =0 ‘ e
PHYLLUDUCICAS LNIDENTIFIED [ r oif et f‘, 3 £ o
PODAKKE PUGETTFENSIS ) U P9 o FE (.1{ ,~°}-?, : n.;
PILARGIS BENKFIEY] 10,r merc Col& Bad? ! e .
SYLLIDAE UNIDEMTIFIFED 15 of P "**('?C““_Flr' - Lt -
GLYCERA AYEKR ICANA Reil cel (.50 o = Pt
GLYCERA CAFITATA PCel 1e7° 1.7 l'c 2 ity
GLYCERA SP Dot Cor :. Eol s < Ll
GL YCINDE SP. 20.¢C €7 15 A g i
GUNI ADA ANNULATA 20,7 re2e g.;g Betie . Lg
ONUPHIS SP. 2,0 “e 0 Se Gedh 3 A
LUMBRINFAIS SP.(L«FICIFRATA) 3. Cocc Cot2 g z 152
NINOE GFEMMEA f.on r.; c’; fed . Lt
DOKVILLEA SK, 2.( ('; o4 s £ ot
ARICIDEA SP, 0. C ol ot s Col ¢ o]
LAGNICE CIPFATA SCat cecC0 245 g - Lt
PRIONGSPIGC CIRRIFERA [ CeC ﬁ' " c.22 ; Lowt _
THARYX SP. 10,° C.LP ”l)r' ("55 3 e
CHAETOZCAE SETOSA 10,0 co2n ('A' S g 2 S
CIRPRATUL IDAE UNINENTIFIFD rel °'£ c.r Gl ¢ fle
COSSURITULE UNIMFENTIFIFLD (oo C. g.q Gl I
ANMMOTRYPANE AUL OGASTFF ICCen 2.!” ?3.21 e 5t Set
CAPITELLA CAPITATA Col Y.l Ce . l.5R . Tl
CAPITELLIDAE (Ho FILOREANCHUS) 7r.; 1.Sa ?.3~ 1u8 6 o
ASYCHIS 5P :. Ce C.IC c'zz g Rat... _
ISCCIRRUS SF., | i of (‘.1‘0 _‘.{‘ r;.ﬂ “ e
MAL DANIDAE UNIDENTIFICD el :.; E'r £t . guf
AMPHARETE SP. Ost Do Cor £o0 o St
TEREBELLIDES STROFMT Cel r.C fra? Ce0 £ Lot
TRICHOBRANCHUS GLACTALITS Nnel C ot Euf et . g
PISTA CRISTATA c.0 ('E C'r é'o g &=t
PISTA FASCIATA Ce0 Cel 0() Oco o 6og o
SABELL IDAE UNIDENTIFIFD B g.? . g.g : ,_g.( s ¥ P e el W eps
- PYCNOGONIDA ' o - . C g
GA&MARID AMPHIPOD NDO.1 1¢ 0 4,20 12.1? ;.gg ;2 lg.g
GAMMAKID AMPHIPOC MOL2 8C«T 2e¢4C -.21 '{.')n i EJ;)
GAMMARID AMPHIPODS UNIDENT NO3 5C.0 f,a0 1s 3 122 : 222 . -
1SOPCDA 104¢ Cell 8.2 fed . Q2
PINNIXIA FABA CeO CeC Bl s Bl g e
CUPACEA ?:.E '(:.?)((: (.)ﬂ P:a? 2 G5 . e -
TANAIDACEA _______.,“,NVZ.F-n g r=l phat . e
ACILA CASTRENSIS Gof £ 1.51 kol ¢ e
NUCULA Sk, 5Ce L f-(ﬂ e & . £z
LUCINOMA ANNULATA ot vt b £a o Bl
LUCINGMA TENUISCULPTA C.C L Cele praa e
AXINUPSIDA SFEFICATA Cr.: ﬁ‘r, bk ik 10 ey
AXINUOPSICA VIRIDIS 1r2.c i 3 c:r -4 s £
THYASIRA SP, i . et i 4 3 e}
KOCHEFOKTLIA SP, e . At e 5 o
VENERICAKDIA PAUCICNSTATA Co C‘ac r.]r . ; L
MACOMA CAKLCTTENSIS IA.: ﬁ', - e u 1 .
rn- Pkl rec cor Cel €0 N C,C
(8 TELLINA SP. o€ el T g . £
CUMPSOMY AX SURDI APHANA Py el e 4N ) s
PSEPHLIDIA LCRDI Soee n:( e R b L
HIATELLA SPe e s et e o 5o
~ PANDGEA PILIKIATA At r-:r o CoC - (.g
MPET Yol g b S
;{TT[UM ESCHRICHTII ﬂg.: g.?r ?:£7 ?:r 20 5t
MITRFLLA SP, g r:r gl ¢ & ot
GPHIURCIDEA e 3 24 85 : e
MULPADILIA INTFRMEDIA g 5 - Ay i . it
HOLOTHURGI DEA P r-,( i e : rep
NEMERT INEA lp:é :: c:cﬂ-_ ron’ S i )
> kL A ——fei.. C o ot \
> P e INAMDENUS &5h Caot Ceo! . n Nl
5

ARPHYNCHITE

TGTAL

o
~
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- TABLE ]8 B1CMASS SUMMARY PROGRAM CENTHD
HCLBERG INLET STNe+106 VAN VEEN S5-7PJUNE 73 2 66-75 10 HAULS
TAXON FREQUFNCY NUMLFRS
PFR CFNT AvV/ VAR SC  DLNS/Z  PeY
OF HAULS HAUL SQete TUTAL
\ DATITRONA SPe. 0.0 00 00 CeC ¢ Qo0
” PHAIRGGULLMIA SPs 0.0 Ce0 C.0 C.0 Fa—
AFHRLDITCICEA (2SPECIES) 0eC Cel Coc Coc C  (uc
LTEONE LCNGA Ce0 0.0 C.c Co0 ¢ coe
FHYLLCCCCE SP. 0«0 Qe Col 0.0 o CoC
FHYLLOCCCIDAE UNIDENTIFIED 0eC OeC CeC 0.C ¢ C.C
PCCAKKE FUCLTTENSIS 40.C Ceal Ce27 0e52 4 Lot
PILAKGIS BELRKELEY I 0«0 Oel Ce0 I .0
_— SYLLIOAE UNIDEMNTIFIFD 0.0 CoC Col C € #iC
GULYCERA AMLFICANA Ce 0 Cen CeC ¢ C.C
GLYCERA CAFITATA 400 050 Ge71 s G407
GLYCLRA EP 0.0 O CeC (¢ (Y
GLYCINDE SPe 20.C O.18 Cet?2 2 23
GUNIADA ANNULATA 1060 C.1C € .32 1 el
UNUDPHIS St, 10.0 CelC 0432 1 ¥ ol
LUMEKINGERIS SPe(L.EICIRRATA) 30.0 ©e23 (ea8 3 3.4
- NINGE GENMMEA Ce0 Ce0 0.0 0 c.C
DORVILILEA SP. 0.C 0.C .0 0 cJe
ARICIDEA SPe 30.0 C.a0 Ce70 4 & v
LACNICE CIRRATA 500 (.69 070 6 €9
PRICNCSPIO CIRRIFERA . 10.0 CelO Ce32 1 Yol
THARYX SF. Qe Gt CeO 0 Ce0
CHAETGZONE SETCSA 10,0 ColQ Ce32 1 Vel
CIFRATUL IDAL UNIDENTTIFIED 0.0C Ce0 0.0 (o] C.0
CLSHSURIDAE UNICENTIFIED 0.0 Oof Q.0 c ¢ €
AMNGTHRYPANE AULOGASTER 100.0 351 1«87 32 ltes
CAPITELLA CAPITATA 0eC 0.0 Ce C 0 C.eC
CAPITELLIDAE {He FILOEBRANCHUS) 10.C CelC 0e32 1 1.4
ASYCHIS SP ) 0.0 Ce0 0.0 ¢ C.0
ISCCIRRUS SF e 0.0 [ 0e0 0 0.0
MALCANIDAE UNIDENTIFIED C € 0eC Ce 0 0 (.0
AMPHAKETL SF. 0.C C.0 Cs0 (o] Cel
TEREEELL ILES STRCEMI 0.0 Gl G0 [ Col
TRICHCERANCHUS GLACTALIS 0eC CeC CeC (¢} (¥19
PISTA CRISTATA C.C Gel CeC (o] €4 C
PIST A FASCIATA 0.0 Ce0 Qe C O Ce0
SAUELLIUDAE UNIDENTIFIED 0.0 CeC Ce0 0 CeC
PYCKRCGCONIDA 0.0 CeC CeC 0 CeoC
GAMMARID ANMPHIPCD NOo1 2040 Cetb 0,€7 3 2.4
GAMNMAKLID AMPHIPECD NO.2 4040 0.93 0e97 6 6.9
GANMMAKID ANPHIPCDS UNIDENT NO3 10.0 Cell Ce32 1 lel
1SGPOCA 0.0 e G CeC €. 0 0 CeC
PINNIXIA FABA 0.C 0eC 0«0 GeC 0 Cel
CUMACLA 0.0 CeC Col Ce 0 C¢ Cel
TANALLCACEA . 0.C 040 Ce0 Ce0 c C.C
ACILA CASTRENSIS 0.C OeC € #iC Ce0 [ CeC
NUCULA SF. 40.0 0.€0 GeSU Ce71 S Se7
LUCINCKFA ANNULATA 00 0eC CeC Ge0 [ Y
LUCINCHA TENUISCULPTA 10.C 0410 Ce1C 0e32 1 1el
AX ITHCFSTCA SERFITATA 10.0 Te10 TeTT tJo32 1 .1
AXINCPSICA VIRIDIS 40.0 C.7C tal2 1.6 7 BeC
THYASIkKA SP, 0.0 00 Ce0 Oe 0 o] CwC
KUCHEFCKTIA SP, 0.0 040 0.0 GCe0 ¢ CeC
VENEKICARDIA PAUCICOSTATA CeC 0.C 0eC 0eC 0 GeC
MACOMA CARLUTTENSIS 20.0 0.2C Ce18 Ced2 2 203
NMACUMA LLIMATA 0.0 QeC Ce0C CeO (o] Cat
N TELLINA SP. 0+C C »C 0+C 0.0 0 (T
CCMPSCNMYAX SUEPDIAPHANA C.C C.C (O C.0 C 0.C
PSEPHIUIA LURDI CeO 0l.C GeC 040 c CeC
HIATELLA SPe 0.0 0.C C.0 0.0 0 0.0
FANDORA_EJUIRIATA 0.0Q Ce0 Qalco. . Qall TR 0
[ LIMPLT 0.C CeC 0.0 CeC c CoC
LITTIUM ESCHRICHTII 0.0 0eC CeC CeC (o Ce
MITIRELLA SFe 0.0 Ce 0 el CeC (o] 0,0
UPHIURCIDEA R 0.0 060 . Qa0 00 C. . 0.C
MCLPACIA INTERMEDIA C.C 0. C Ce0 CeO (] C.C
HOLOTHUKRCIDEA 0,C 0.0 0.0 C.C d Cef
C NEMERTINEA 0.0 Ca0 OeC CeC 7] CeC
\ PR 1APUL 1DA 0.0 00 CeC CeC € _04C
ARHYNCHITEL INAMGOENUS 0.0 0.0 CeC CeC o] Ce€
TUTAL 87

|
i

e —
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( TABLE 19 BIOMASS SUMMARY PROGRAM BENTHK2
. HOLEERG INLET STN.I1C7 VAN VEEN 5-7 JUNF 73 2 45-54 1¢ HAULS
' TAXON FREQUENCY NUMBERS
I . PER CENTY AV/ VAR SO DENS/ PCYT
OF HAULS HAUL SQeMs TOTAL
DAITRLNA SF, Qe N0 C ol C.0 C G0
> PHATNCGULLNMIA SP. OeC CeC CeC CeC 0 CeC
. APHFRLOITCLIDEA (2SPECIES) 0e0 QeC Oelh 0.0 0 0,0
i ETEGM. LUNGA 0.0 0.C C.C CeO [ 0.C
PHYLLCCCCE SP. ) 0e0 CeC 0.C Ge0 [} C.C
PHYLLOCCTCICAE UNIDENTIFIED 0¢Q 0eC Ce0 Ce0 ¢ 0e0
FOCOARKE FUCLTTENSIS 1C«0 O0.1C Cel0 Ce32 1 1.3
PILARGIS BERKFLEYI 3040 0e3C Ce23 C.48 3 3.8
SYLLIDEEL UNIDENTIFIED 0.C C.C Col Lol r 0.0
GLYCERA AMIKICANA 0eC 0.C 0eC 0.0 [ C.0
) GLYCLi<A CAPITATA 1CeC Oe10C CalC Ce32 1 13
: GLYCLhA SP Cet: Q0 C.0 GeC 0 0.0
i GLYCINDE SP, ) o 10.C 0.10 CelC Ce32 1 1.3
! GUNIADA ANNULATA 0.0 CeC 0.0 Ce 0 OeC
i UNUPHIS SPe 100 0«10 Ge10 0,32 1 1.3
‘ LUMBKINERIS SP.(L+BICIKRPATA) 40,0 0«8C 1.29 1¢14 8 1Cel
i o NIRKNUE GENMMEA 0e0 OeC Cel Col 0 Ce0
; DORVILCLEA SFe 0.0 [ONE G.C C. ¢ C CeC
i AR ICIDEA SP. 10.0 0.20 Cet0 0.63 2 . 265
i LAONICE CIRKATA 0.0 O0eC CeN GeC o) 0.0
i PKRICNCSFI0 CIRRIFERA 0.0 C.0C Ce0 0.C ¢ Ce0
THARYX SP. OeC C+C Ce0 cC.C (¢} C.0
CHAETLZCKNE SETOSA 0.0 0.C GaD 0.0 [¢] Q0
CIRRATUL IUAE UNIDENTIFIED 0.0 0e0 CeC OeC c CeC
CCSSURTULAE UNTDENTIFICL 10.0 0,10 Ceoll 032 1 1_3
AMMOTRYFP ANE AULGCASTER CeC Ge.0 Cel [JFY] 0 060
CAPITELLA CAPITATA 0.6 0.C C.C CsC (o] CeC
CAPITELL IUAE (He FILCERANCHUS) 0e0 GCeC 0«0 Ce0 0 0.0
ASYCHLIS SP o I 0.0 GeC UG Ce0 o 0.0
ISCCIRRUS SPe. C.0 CeC C.0 0¢C 4] 0.0
MALDANIDAE UNIOCENTIFIED 0e0 OeC Ce0 Ce0 (o 0e0
! AMPHAKETE SPe 0.0 Cel C.0 CeC 0 CeC
L TEREBELL IDES STRCEMI 0.C CeC Ce0 CeC [¢] 0.0
: TYHICHUBRKANCHUS GLACTALTS 040 0.C C.0 C.0 0 Cas0
g PISTA CKRISTATA 0.0 O+C CeC CeC 0 0.0
i PISTA FASCIATA OeC CoC C.0 0.0 0 CeC
i SABLLLIDAf UNIDENTIFIED 0.0 oD OeC .0 0 0e0
A PYCNCGCNIDA 0eC OeC Cel 0.0 0 0.0
GAMMARID ANMPHIPCD NO,L1 0.0 0.C 0.0 CeC [¢] 0.C
GANMISARTID ANMPHIPOD NOe2 300 0e30 ((e23 Ce48 3 3.8
GAMMAL ID AMPHIPODS UNIDENT NO3 0.0 Ce0 0.C Gol 0 Ce0
TSUPCDA C.C Cet CeC (cF ¥4 ) 0e0
| PINRIXIA FABA 10.0 CelQ CelO Ce32 1 13
CUMACEA C.0 OeC CeC 0.0 (¢] Ce0
i TANAICACEA o R 0.0 0eC Ce0 Ce0 [¢] Ca0
| ' ACILA CASTRENSIS 0,0 0.C 0.0 CeC c CeC
i NUCULA SF. €040 0.€0 Ce27 CeS2 6 7.6
! LUCINUMA ARNNULATA 00 Cel Ce.0 CeC 0 00
LUCIACMA TENUISCULPTA 9C..0C 3.C0 2.00 1441 20 3B.0
/ AXTHNUOPSTCA SERRTCATA 3C.0 C.3C 0.23 C.a8 3 3.8
' AXINCPSICA VIRIDIS 600 110 1643 120 11 13.9
i THYASIKA SPe. 0«0 0.C OeC CeO (o} Ce0
- HUCHEFCRTLIA SP. . 0.0 C.C CeC CeC 0 Ce0
. VENERICARDIA PAUCICOSTATA 0.0 00 0.0 Ce.0 ¢ Ce0
! MACOMA CARLGYTENSIS C.C C.C C.C Ce0 c 0eC
i MACCMA ELIMATA 0e0 0.C 0.0 0e0 o CeC
. TELLINA SP, 0.0 0.0 G.0 0.0 C Ce0
CUMPSCMYAX SUEDTAPHANA 2CeC 0.3C [ Ce6T 3 3.8
PSEPHIDIA LURDI Ge O 0«0 0.0 Ce0 c 0.0
HIATELLA SPe 0.0 CeC CeC 0.C (o] Ca0
FANDORA _EILIRIATA Qe Qe Ce0 0.C < 0.C
LIMPLT 0.0 CeC OeC O 0 0«0
B1TTIUM ESCHRICHTII 0.0 0.0 0.0 Ce0 0 0.0
| MITRELLA SPe CeC 0.C Ce0 CeO [} O0¢C
; OPHIURCICEA GeC 0o Ce® Ce0 [} 0«0
i MOLPACIA INTERMEDIA 10.C OetC Ca1C C.32 1 13
‘ HULUTHURCIDEA CeC CeC Cel CeC ¢ 0.C
NEMERTINFA 20.C Ce220 CedE CeO7 3 3.8
PREAPULICA 0.C 0.C 0.0 Cs0 Q __CeC
ARHYNCHITE [INAMOENUS 0.C 0eC 0.0 CeC (3] 0.C

~
O

TOTAL




117

TOTALS

———— e —

( TABLE 2() BIOMASS SUMMARY PROGRAM BENTH2
RUPERT INLEYT STN.104 VAN VEFN S=7JUNE 73 2 35-44 1C HAULS
TAXON BIOMASS (wE IGHT )
. AV/ VAR SD WET WT PCT ODRY WT pPCT
HAUL /SO0eMe TOTAL /SQeMe TOT
\ DAITKCNA SP, 0.C G ol CeC G 0 G.0 [P C.0 .
( PHAINCGULLMIA SP, 0.0 O« C CeC CeC 0+C ~ CeC CeC
APHKRCOITULIDEA (2SPECIES) Celi2 Uel'O 0.04 Ce? 0.28 (403 0.3
ETEUNE LONGA 0.0 Ce0 Ce( CeC O.C 0eC Ce0
PHYLLCDCCE SP. CseC 0.0 CeC CeC Co'C Ce0 0.0
PHYLLCLCCIDAE UNIDENTIFIED CoC GeC CoC W€ 0.C 0.0 0.0
POCAKKE PUGETTENSIS GG Cas0 CeC OeC C.e0 c.C Ce0
PILARGLIS EERKFLEYI G0 C.0 CeC CaC 0.0 Cel 0.0
SYLL IUAE UNIDENTIFIED 0.0 Ce0 CeoC CaC Q0.C CeC Ce0 _
GLYCERA AMERICANA G.C C.0 (9 € oC 0e0  0aC Ce0
GLYCERA CAPITATA (623 GeCS Ce23 2.3 2e7€ 0432 3.9
GLYLEKA <SP 0.0 C.C CeC CeC 0.0 Caf 060
GLYC INDE SP. B  GeC1 Cs00 CeC3 0ol 0el12 CeCl Qo2
GUNI ALUA ANNULATA 0.0 Ce0 [ G ol 0.0 Q0 0.0
GNUPHLIS SP, 0.C CeC [ Ge0 Ce0 CeO CecO
LUMBRINERIS SP.(L.BICIRRATA) 0eC7 Ce02 €13 0.7 0eB4 Coa10 162
NINUE GENMMEA C el 0 CeC Cal Cs0 Ce 0 Cs0
OCKVILLEA SF. Ge0 CeC CoC CaC 0.0 CeC Ce0
ARICIDEA SP. 0.0 C.0 Cel OeC 0.0 Cel 0.0
LACNICE ClRRATA 0Ca 0401 Ce(8 0o Oetf €006 Oe7
PKICNGSPIG CIRPIFERA 040 0.0 C.C CeC 0.0 CeC CeO_ B .
THARYX SB, Ce0 Ne0 Cof: CeO Oel 0eC Cas0
CHAETCZCNE SETOSA CeC Ce0 CaoC C.C 0.0 0.C 0.0
CIRKATUL IDAE UNIDENTIFIED 0.C 0.0 CeC C.C 00 CeC CeO
CCSSURIDAE UNICENTIFIED 0.0 Ce0 Ce (e 0.0 GO 6.0
ANMCIRYPZAND AULOGASTER 0.1C 0.02 Cel3 1.C 1.2C Co'6 1a7
CAPITELLA CAPITATA 0.0 C.0 GeC 040 OeC Ce0 0.C
CAPITELLIDAE (He FILCERANCHUS) 0.09 001 C.CS 0.9 108 Cel3 15
ASYCHIS sP o - Cel Ce0 Cel CeC 04C Ce0 0e0 e
! 1SOCIRRUS SP. CeC Ce0 0eC CeC 0.0 0+C 0.0
| MALDANIOAE UNIDENTIFIED 081 0¢29 Ce54a 8ol Q9e74 1:13 1369
i AMPHARETE SP. CeC Ce0 CeC C.0 0.0 CeO 2.0
‘ TEREBELL IDES STROEMI G.C1 C+00 Ce (2 tiel 0e12 GeC)  0e2
TRICRCERANCHUS GLACIALIS C.0 [Py €. C C.C 0.0 CoC [
PISTA CRISTATA 00 Ce0 CeC CeC 0¢0 CeC CeC
PISTA FASCIATA 0.0 0.0 Col Uel 0.0 0.0 0.0
SABELLIUAE UNIDENTIFIED ~ 0.C C.0 CsC 0.C Gae0 Cel Ce0 _ ,
PYCNUGCNID A 0.0 CeC CoC CeC 0.0 CeC 0.0
GAMMARID ANMPHIPOD NOW1 G0 0.0 Go0 a0 0.0 CeC 0e0
GAMMARID AMPHIPOD NO.2 GeG 0e¢0 CeC CeC 00 Ce0 Ce®
GAMMAR ID AMPHIPODS UNIDENT NO3 0eC Ce0 CaC e 0.0 CaiC C.C o
ISGPGDA 0.0 C et CeC TeC 0.0 Ce 0 0e0
PINNIXIA FABA CeQ7 Ge02 Cel3 Ca? 0,84 (.01 0.2
CUMACEA 0.C 0.0 [ ¢ Oel 0s0 0eO 0.0
TANAILCACEA o 0.C Ce0 Cel 0.0 0.0 Ce 0 0.0 . -
ACILA CASTRENSIS ~— C.Cl C.02 Ce13 Cet Oe4€ 0602 Qo2
NUCULA SP. Ge03 ¢.00 CaC7 Ce3 0e3€ Coll GCo2
L''CINCMA ARNULATA 0.Ca 001 (.C8 Cet Cott8 Ce02 (o2
LUCIANCMA TERNUISCULPTA 0.0 Ce0 CoC CeC 040 CeC Col
AXINCPSICA SERFTITCATA (QPYVD! 00T (P Cel 0 12 T.00 0ot
AXINOPSICA VIRIDIS 0.C 0.0 GeC C.0 0.0 Ce0 060
THYASIRA SP, CsC 00 O C CsC 0.0 CeC 0.0
POCHEFGRTIA SP. 6.0 0.0 Qe C.0C 00 te0 Ce0 .
VENERICAKDIA PAUCICOSTATA 0+06€ Ce02 Cel13 Oec6r 0e72 Co03 0Oo4
VACOMA CAKLOGTTENSIS Oell C.04 Cel19 141 1632 0405 Qo7
MACGMA ELIMATA C.82 2.04 143 Re2 9.8 0s41 SoC
N TELLINA SP, Ce0 Ce0 CeC C,0 0,0 C.0 0.0
CCMFESCMYAX SUCDIAPHANA C.C 00 0.0 UeC 0.0 Gel [P)
PSEPHID1A LGRDI 0.08 CeCO Cal 7 C.a 0edB CoC2 Co2
HIATELLA SP. G.C2 0.00 CoCE Ce2 Ce24 CoeCl Oel
PANDCKA EJLIRIATA 0C3 0.C1 (o (& Ce3  0a36___CeCl__0a2_
4 LIMPET C.C CoC CaC C € G.0 CeO Ce0
BITTIUM ESCHRICHTII 0.07 000 CeC7 Ce? Ce84 0e05 066
MITRELLA SPe 0.03 0.00 0.07 0.3 036 Crs02 Ce3
OPHIUKUICEA CeC CeC CeC CoC Ce0 CeC Ce0
MOLPAUIA INTERMEDIA 0.0 Cs0 CoC €5 0.0 0.C 040
HOLCTHURCI DE A 0.0 CaC Cel c.0 CeC CeC 0¢0
NEMERTINEA C.0 a0 CeC CeC 0.0 C.C Ce0
" FRIAPULICA CeC CeO CoC Col_ 060 _ CoQ __ 0,0 .
S ARHYNCHITE INAMOENUS 557 61 .85 €a87 65.7 6695 5eS57 66,0
83,2 Bel1Q
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TOTALS

f’ TABLE 21 AICMASS SUMMARY PROGRAM EFNTH2
HOLBERG INLET STN.1D05 PONAR S5-7 JUNE 7311=-2¢ 16 HAULS
! TAXCN BINMASS (WFIGHT)
! AV/ vV AR S wFT WT ©CT DPRY WwWT PCT
' HAUL /S0, TOTAL /SQeMs YCOT
\ DALTRONA SP, 0or c.c Cor Cef D0 CoQ — Con
4 PHAINOGULLMIA SP, Cel (eC Cel CsC O.0C (0 CeC
] APHRCDITCIOEA (2SPECIES) Cel C el CeC C.0 Oe N Co C.0
ETFONE LONGA OeC Ce0C €&l C.0 NDe0 CoC CeC
PHYLLUDOCL SP. Cof (¢ (o 0,0 (Al Col CeC._
PRYLLODUCIDAF UNIDENYIFIED C&l f oC CeC C,0 C.0 Ce 0 Ce 0
FOUDARKE PUGETTFNSIS DeC C.C Col 0.+C 0.0 0.0 Cel
PILARGIS BERKKELEYI Qe Cen 0.0 L0 6.0 Ce0 Ce0
SYLLIDAE UNINENTIFIFD DeC C o0 Lol o 0t Qe CaC CaC
GLYCERA AVERICANA Ne0 0.0 CeC C,0 CaC CeC Cs D
GLYCERA CAPITATA Cell: CeC1 Ce12 1:G % 4467 (027 €.0
GLYCLRA SP Dw £ & € ol CeC Ce? CeC €€
GLYCINDE SPe C w03 € (O CuillS Ce6 164C CoC8B 241 B
GONI ADA ANNULATA € ot s ol (e g i Ce CeO
CNUPHIS SPPe ! Cela CoCC Cal 7 Ce8 1.87 Cell Ze8
LUMBRINFERIS SPe(L«PICIRFATA) CeCH €eC2 fe]3 1.2 280 (416 &g
NINCE GEMMEA APy Cef €30 £oC 4. € Caof Cel
DURVILLEA SP. Col Cal Cof CaC () CeC Ce
ARICIDEA SP. ol f.C Nel Ci 5.0 NDe0 C 2 OeC
LAGONICE CIRRKRATA Ce 30 Ce20 Ce S Se8 14,02 Ce81 2Ce7
PRIONCSPIU CIFRIFFRA Cof CeC CoC [y Oe CeC CeO == S
THARY X SPe Ce® (of Cof CoC (s ) Cof: CeQ
CHAETOZONE SETOSA CeC CeC Ce O C.C C.0 0.0 CeC
CIRKATULIDAE UNIDENTIFIED CoC C.0 C. CeC 0eC CeC CoC
COSSURIDAF_UNIDENTIFIED fe C of Cot (. C 0.0 Ca0 Co
AMMODTRYPANE AUL OGASTFR Cetl .03 Cel & 7¢9 19616 1.1C 2843
CAPITELLA CAOITATA D.C CeC CeC Ce0 Qe 0 OeC CeO
CAPITELLIDAE (He FILOFRANCHUS) De(S CeC1 Cell 1.C 2e34 Cel3 3.4
ASYCRIS SP o o= i Dol C.C CeC CeC 0.0 C.C Call e
ISOCIRRUS SP. Gaof Ce0 Coli Cel Ne G0 Och
! MALDANIDAE UNITENTIFIED DeC2 €.eCC CeCl 4 CeB2 0405 1.2
: AMPHARETE SPe CoeC2 Ce.0C C.Ct Net Ne Q3 C.05 14
. TEREBFLL ICES STRCEMI Dol (Y ¢) AN 0o C 0+:0 g ( 0,0
TRICHOBRANCHUS GLACIALIS 0eC Cef Cs C,.C 0e¢0 el C.C
PISTA CRISTATA 0. C 00 CoC Cel 0. 0 CoC Coell
PISTA FASCIATA Gl T Cas G o NeD C.C CeC
SABELLIDAE UNIDENTIFIFD . DeC neC Coe CoC CeC CaC CeC
PYCNOGUNIDA CeC CC C.C CoC 0.0 (C C.C -
GAMNARID ANPHIPOD NO.1 Cel CeC CsC CeC O CeC Ce0
GAMMARID AMPHIPNAD ND.2 Ne(1 CeCC C.C3 Ce2 &7 C.CC Col
GAMMARID AMPHIPGDS UNIDENY NC3 G5 C s 0 Cat: (Y Ne D Qe Co
1SCPODA Cel C oC C.0 Cel Ne0 CeC 0.0
! PINNIXI A FABA 0.0 €€ CeC CeC Oe.C Cef CeC
CUMACEA el CeC (s 0 CeC N0 N0 CeO
_TANAIDACEA .. Ce.C CeC C.C CeC Oed . QB ___.CeC__ .
| ACILA CASTRENSIS 0.0 0.0 C.C 0.0 O« N Q.0 CeC
i NUCULA SPe. Ga34 O Ca N.109 €S 1589 Ce 33 Bs 4
. LUCINOMA ANNULATA O.C CeN C.0 00 Ge O CeC CeC
| LUCINOMA TENUISCULPTA 0.07 r o€ C.CR 132 BT, C. 007 1.7
i AXINOPSIDA SERRICATA Celd CeC1l Co1C 2e7 6e 54 Cel3 3. 4
| AXINOPSIDA VIRIDIS Ce26 CeC2 C.13 SeC 12.15 025 €.l
! THYASIRA SP. CeC2 GCeQ C.C6 (] NeQ2 0,02 0CeS
! ROCHEFORTIA SP, Jef C.C C.C CeC 0.,0C CoeC CeC —
5 VENERICARDIA PAUCICPSTATA Csefl Ce0 C.C Ce0 Ce 0 CeC CeC
i MACOMA CAFLCYTENSIS Defa Caf:l C.UE GaB 187 0.06 1.0
1 MACONA ELIMATA CeC Cen CoC Cof Cefl Cel Cel
\ TELLINA SP. Cef CeCO Cel Ce? Cel? CeC1 (o2
COMPSUMYAX SUFDTAPHANA gt [N C.C C .0 Ne C Qe ¢ CeC
PSEPHIDIA LCRNDI C.Ca ColCCl CelS 08 187 CeCa 1.C
HIATYELLA SPe Cel CoC C.0 Ce0 Ne 0 Q0 C(eO
PANDOKA BILIRIATA £al Cal fat £3C Cal Cal Cal
LIMPET Cel Cof C.C 0.C D0 C.C CeC
BITTIUM ESCHRICHTII Ne1R Cenn2 (el 2.5 Re 41 (28 6e?2
MITRELLA SP,. Jel CeC CaeC CeC 0.0 C.ol Cet
CPHIURDIDF A feC Caf [l e CaC Ce9 Co0 CeO _
NMOLPADTA INTFRMEDIA ol rof Cof ol C,0 Cof: nat
HOLOCTHUKGIDE A Tal CoC Ca.C Cel 0.0 NeC CeC
NEMERT INEA Gef Con (e ¥ ey QeNn Ne 0 Col Cel
\ PR IAPUL TOA Lol C of (XS C el N0 Cal Cail
rd ARHYNCHITE INAMOFFUS € of CeC f.9.C Ceof 0.0 Ce0 Ce0
| a1.? 3,90
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( TABLE 22 A]OMASS SUMMARY PROGRAM RFNTH2
HOLBERG INLET STNL10S VAN VEFEMN S5-7 JUNF 722 3-34 10 HAULS
TAXON RIOMASS (wF IGHT)

AV Y/ VAR SD  wFT wT PCT DFY WY PCT
HAUL /SOeMe TOTAL /SQeM, TOT

|, DAJTRCNA SP, [2JFa C a0 e ol L€ Qo0 €40  Caf .

( PHAI NUGULL M1 A SP, 30 Cet €l reC Se el Cu
APHPOLITOIDFA (2SPECIES) ot € ol ot g Nt (g Oef
LTEGNE LUNGA [ € € @ o Cel C el Cal. €l
PHYLLUNUCE $P, AP o Col € ol fel Ca? CoC CeC
PHYLLUCOCIDAE UNIDFNTIFIED tel Cof C et trof RN el Gl
PODARKE PUGE TTFNSIS 0.0 CeC ~af 0ol Nen (¥ € oh
PILARGIS EBERXFLFY] CeC1 € o CeC2 €. 2eF2 CoC1 143
SYLUIDAE ULMIDFMTIFLIFD NGl [ Cafl CaC g O Cal Cal
GLYCFRA AMERICANA el Cel ref ol feD el Cef
GLYCERA CAFITATA 0eC3 g rfeC7 (e P2e8E (414  2,P
GLYCEKA SP Tg P € o€ el CoC NN Cal € o/ ¢
GLYCINDE SP, o011 r.rc CeC3 Cal NeARZ CeC 1+3
GONI ADA ANNULATA el a7 Ce26 1e1 QG €415 14,4C
CNUPHIS <P, Nel CeCl CerE e D4R Coel4 3.8
LUMBRINCRIS SP.(LeBICIRFATA) C.05 0.C1 Cell €S 4413 Cof7 €44
NINGE_GEMMEA Pl € at Col (of Nyl Call Cef
DURVILLEA SP. Cur (s Col CaC OeC Cak € e
ARICIDEA SP, 0.C [N CoC CeC 0,0 CeC Cel
LAONICE CIRRATA .11 € .C2 re,1° 11 Qe NG Cel5 14,0
PRIONCSPIC CIRPRIFERS Cel CeC Cel CeC D¢9 Col CsC
THARYX SP. Cel 0ol 0.C € o Ne rfef (U ¢
CHAETOZONE SETRSA 0.C 0.C tal CoC 0.0 CeC CeC 3
CIRRATULIDAF UNIDFNYISIFED Ce0 Cs (¥ CeC NeC Ce0 Cef
COSSUFIDAL UNIDFNTIFIED [P s € ol £ ok Pl ) itk Cgl gl
AMMOTRYP ANE AULDGCASTFF fel2 CeC2 €12 1.2 Q.92 Cel7 153
CAPITELL A CAPITATA CeC C..C .0 CeC Ce D Ce0C Ce
CAPITELL IDAE (He FILCFEANTHUS) Nel 2 C.n0 Ce0(0a fe2 1.65 Ce03 2e5
ASYCHIS SP rfeC C oC (o Cel Ce 0 e C | SR,
ISOCIRRUS SP. Cer 3 Ce?} CeCQ Ce3 2e 4l CoN4 2.8
MALDANIDAE UNIDENTYIFIED 0o £ &0 C a0 Dol N O, C 0o C
AMPHARETE SP., CeC CeO CoP CeC Ve C.r Ce0
TEREBELL IDES _STROENM] rfeC CeC Col (,0 N, 9 N.C C,Q
TR ICHOBRANCHUS GLACIZLIR (el CeC CaC CeC Ce 0 C.C Ce C
PISTA CRISTATA CeC CeC Ca CoC Ce0 Ce0 Col
PISTA FASCIATA NeC Cel Co.C Col [ 0.0 0,0
SABELL IDAE UNIDENTIFIFD CeC _ C o . CeC CoC Co i ColQuc Tl
PYCNOGONID A O.C (A Cof Ce CaC CeC CeC
GAMMARID ANMPHIPQOD ND1 Do 2 N eQO AT N2 165 O0GC [
GAMRARID AMPHIPOD NQO.2 CefC1 €C.CC CeD2 Col 0,83 C.CC Ce2
GAMIAARID AMPHIPODS UMNIDFMY NO3 8 .4C €0 CoC NeC Ne? CeD C, 0
1S0PODA Cel (o it Cel Ce D CsC ol
PINNIXI A FABA 0.0 €t Cef CeC Nel Ce C.0
CUMACEA CeC C.C DaC 0. C 0.0 C.C 0.C
TANAIDACEA e Nl G oD Col Cer Gl . Coi€ . CeoeC o .
ACILA CASTFENSIS Qe (eC Ce€ 0,C 0.0 Cs0 TCaC
NUCULA SP, Cell CeC2 Cala | | Q.09 (teNS Se 0
LUCINCOMA ANNUL ATA CeC Can CeC Gl Ay Col C.C
LUCTANUOMA TERNUTSCULPTA Cef rWC Col Bl fe £ CaC Co 0
AXINUF3ICA SFRETCATA NDell ol 1 Cal 7 1.1 Q. i} CelS Set
AXINUPSIUCA VIRIDIS CelC €1 Nel( 1.9 15.7C CelCQ Be 6
THYASIRPA SP, CeC C @l Cal C.0 0a Ce€ Qe
FOCHFFORTIA SP, Cet® Cof (oY o) Gy f OeN .0 Cel .
VENERICARDIA PAUCICDETATA De7 C ol Col T Ffef Ce e 0
MACOMA CARLUTTENSIS Cel2 [~ ) CelF Ce? 1.4 £S5 CeCl 0.9
MACONMA ELIMATA Gt} € .C €t CoC Cel Ce CeC

_ TELL INA SP, Cel CeC fof C.C Ne © Col Cel
COMPSUMY AX SUPDT APHANA Con Col (o o N (el fe0
PSEPHINDTA LOURDI CefS C «0O0 CelE CeS 4413 CaC2 243
HIATELLA SP. C.C CeC CeC C.C Cel CsC 0.0
PANDCRA BILIRIATA (ol _{ N Cal Cof Qa0 (P i (al

r LIMPET [N [ C.0 0. 0e0 CoC 0.C
BITYIUM ESCHRICHTII 0.18 €' €2 CelS 1.8 14 . RE Cel3 1145
MITRFLI.LA SP, Cel Nefy Cel Oaf 0.0 C.0 D0
OPHIURQIDEA DeC Ce0 CoC el 2.0 CeC Cel
MOLPADIA INTERPMFDIA Qe Tl Cel €. Ce Col Cel
HOLUTHUKCIDE & Cel € o Cof C o0 Ce N CeC 0.0
NEMEPTINEA (g Cef X s G gt ~e N Cof Cof

> PR IAPUYL TDA el ol (€ el Dall Tal Col
ARHYNCHITE INAMOQENUS Cef CC Cof NaC Rel Cal CoC

~
N
.

-

TOTALS le1C
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LN
!( TASLE Z23 B810MASS SUMMARY PROGRAM BENTH2
' HOLBERG INLET STN 106 VAN VEEN S=7JUNE 3 2 EC=TE 10 HAULS
TAXUN BICMASS (VWFIGHT)
AV/ VAR SO WET W7 PCTY DRY ¥T PCY
f HAUL /S0« TOTVTAL /SJOeMe TOT
> DAITRONA SP. 0.0 Ce0 Cel Lo Def_ CeO___ €l _
PHAINGGULL MIA SP, CeC (a0 CaC Ol C Qs C CoC CeC
APHRLDITCILEA (2SPLCIFS) Cet Ce0 CeC CeC OeC CeC CeC
ETEUNE LUNGA Ce0 Ce0C CeC CeC 0.C C.C 0.C
PHYLLLCLCCL SPe 0.0 0.0 CeC 0.C 0.0 C.0 GO
PHYLLCLCCICAE UNIDENTIFIED 0.0 Ce0 CsC CeC .0 CeC CoC
PCODAKKE FUGETTENSIS GoC CeC CeC CeC 0«C Ce0 CeC
PILAKG]S wERKELEYT 0.0 Ce0 Cel: CeC OeC CeU Ce 0
SYLLIDAE UNIDFNTIFIED CWC C.0 Ce0 C.C 0«0 CeC__ Qo
GLYCLIKA ANERICANA CoC CeO CeC 0«C 0.0 CeC CeO
CLYCERA CAFITATA GoC Ce0 Caol C.C 0.0 ColC Ce0
GLYCEKA £P C.C C.0 CeC Ce0 0+0 0.0 Ce0
GLYCINDE SP, . C.0C CeC CeC CsC 0.0 Ce.C CeO
GUNLADA ANNULATA C.01 0.00 e Z Cel Ce.GS C.C1 1ol
UNUPHIS SPo, GeC2 C«CO CeC6E Ce2 1.9C Ce.C3 202
LUMBRINERIS SPe(LeBICIRRATA) O.C4& 0.02 Cel3 Cea 3e81 0.06 404
NINOCE_GEMMEA 0.C Ce0 CeC C.C CeC CsC C.0C
CORVILLEA SP, C.0 CeO CeC 0.C Ce0 CeC CeC
ARICIDEA SP. C.C Ce.0 CeC Ce0 0.0 OeQ G0
LACNICE CIRRATA 0434 Ceb8 €69 3.4 32.38 Oe48B 37,4
PRICNCSPIU CIRRIFERA c.C O.C CeC QCeC CeC CeO CeO -
THAKYX SF, Ce0 CeC G Cet? .0 Ce0 0.0
CHAETOCZGKNE SETOSA CeC CeC CeC CeC Ce0 0:C Oe0C
CIRRATLLIDAL UNIDENTIFIED 0.C 0«0 Ce 0 O.C O0cC CeO Ce0
- CUSSUKICAE UNIPCENTIFIFD O.C C.0 .0 Ce0 Qe CsC Cel
AMMOTRYPANE AULOGASTEFR Q.42 C.C2 CalS 462 40eCC CeS9 4€.2
CAPITELLA CAPITATA 0.0 CeO CeC Ce0 0.0 Ce O 00
CAPITELLIUAE (He FILCERANCHKUS) C.C O.C CeC CeC 060 Ce0 Ce0
ASYCHFIS SP o o o . CaC Ce0 CeC CeC CeC C.0 CeO - o e
ISCCIRRUS SP. Ce0 0.0 CeC 0.C 000 CeC Ce0
MALODANIDAE UNIDENTIFIED GG 0.0 Ce CeC 0.0 Ce0 O G
AVMPHARETE SP. 0.0 CeC CeC CeC 0.0 O.C Ce0
TERERELL IGES STROEMY CeC CsC C.C QeC CeC 00 Q0
TRICHCEHANCHUS GLACIALIS Oe0 e Ce (el 0.0 0.0 Oe0C
PIST/# CRISTATA 0.0 CeC CeC CeC 0.0 Ce0 00
PISTA FASCIATA O.C CeC OeC OeC Ce0 Ce0 Ce0
SABELLIDAL UNIDENTIFIFD . 0eG Ce0 Ce Qen 0,0 G.C O.C . _ -
PYCNCGCNIDA C.0 CeC Ce0 CsC OeC Ce0 Oe0
GAMMARID ANMPHIPOD NOg1 00 Oe0 OeC Ce0 0.0 CeC Ce0
GAMMARIC ANMPEIPOD NOW2 (e 0.0 CeC CasC 0.0 Ce O CeO
GAMMAKRID AMFHIPODS UNIDENT NO3 0.C CsC Cel Cel 0.0 Ca0 CeC )
ISCPCDA 0.C 0.0 C.C Ce0 Ce0 CeO Ce0
PINNIXIA FABA Ce0 CeC Col CeC 0.0 Ce0 C.0
CUMACEA 0.0 0.C CsC 0.0 Ce0 CeC 0.0
TANAICACEA R . - Ce0 0e0 Ce® 0O.C 0.0 Ce0O Ge0 L N _
ACILA CASTRENSIS CeC Ce0 CoC C.C 0.C CeC 0.0
NUCULA SF. Csll C.03 Cel€ lel 10.48 Ce0S G403
LUCINOMA ANNULATA 0.0 Ce0 Ce Col OeQ e 0.0
LUCINCMA TENUISCUL PTA Ce01 0.00C CeC3 Cel C 95 Ca.CC Oeb
AXINCFSICA SERFRICATA CeC Ce0 O.C CeC Ce0 C.C Ce0
AXINCPSICA VIRIDIS O.C4 | 0.00 CeC7 Ceb 3.81 Ce02 16
THYASIKA SPe 0.C 0.0 Col OC»C 0«0 CeC 0.0
ROCHEFCKTIA SP. 0.C €0 C.C C.C 0.C C.C Ce0 -
VENERICARDIA PAUCICOSTATA 0.0 CeC Ce0 C.C Ce0 09X o 0.0
MACOMA CARLUGTTENSIS Ce06 Ce02 Ce 16 ¢.6 Se71 0,03 2.4
MACUMA ELINATA C.C C.C CeC C.0 Ce0C 0.0 0.0
w TELLINA Sk O0.C Ce0 CeC 0.0 Ce.0 Ce0 C.0
CUMPSUMY AX SUEBDT APHANA (V) 00 Gl 0.C 0.C CeC 0ol
PSEPHIDIA LGRDI 0.0 OeC CeC CGeC 0.0 Cs0 C.0
HIATELLA SPe 0.0 0.C CeC C.0 0.0 Ca0 C.0
PANDCRA _EJLIRJATA Q. CeC CoC GaC Q0 CaC Ce0
= LIMPET QeC CeC CeC C.C CeC CeC 0,C
BITTIUM ESCHRICHTII Ce0C Ce0 CeC G.C 0.0 Ce0 Ce0
MITRELLA SP, 0.0 0.0 Ce0 0.0 0.0 0.0 0.0
OPHIURCICEA 0.0 CeC Ce0 C.C 0.0 Cu:€ 0.C
MOLPACIA INTERMEDIA 0.C CeC CoeO CeC 0.0 Ce O o0
HCLOTHUKCIULEA CeC Ce0 CeC C«C C.0 Ce0 Ce0
NEMERT INEA 0.C CeO CeC CeC 0.0 0.C CeC
5 FRIAPULICA 0.0 [\ Col (¢ 0.0 Cal 0.0
ARHYNCHITE INAMOENUS OeC CeC CeC C.C Ce0 CeO Ce0

TOTALS 10.5 1.27




( TABLE 24 55 SUMMARY PROGRAM BENTHZ
HOLBERG INLET STHe127 VAN VEEN 5-7 JUNE 73 2 45-5& 10 HAULS
TAXON BIOMASS (WEIGHT)

AV/ VAR SDL  WFT w1l  PCT ORY WV PCT

L HAUL /SQeMe TOVAL /SQeMe TOT
DAITRONA SP, 0.0 Ce0 0+C 00 0.0 ___ 0,0 0,0

a PHAINIOGULLNMIA . CeC CeC CeC 0sC 0.0 Ce0 0e0C
APHRLDITCIOEA (2SPECIES) GeO Ge0 CeC CeC 0.0 Ce0 0.0
ETEONE LCNGA Ue¥ 0.0 OeC Gel 0.0 0.0 CeO
PHYLLCDCLCE SP. CeO CeC CeC CeC 0.C CeO CeO
PHYLLCLCZCIDAE UNITOFNTIFIED GeC Ce0 0.0 CeC 0.C CeC 0.0
PLLCARKE FUGETTENSIS 00 Ce0 CeC OeC 0.0 CeO Ce 0
PILARGLIS BIRKELEYI 00 OeC CeO CeC 0.0 CeC C.0
SYLLIUAE UNIDENTIFIED 0.C €+ C Ce0 0. 0.0 0.0 Cs0
GLYCERA ANERICANA Ce0 CeC CeC Co0 0.0 C.0 0.0
GLYCERA CAPITATA 0.C1 C.00 CC3 Cie CeC2 Co0l Col
GLYCERA SP Oe0 Ge CeC 0eC Vel Cel .0
GLYCINDE SPe 0.C3 CeC} C.C9 043 0¢C7 CeC4 Ce2 R
GONIADA ANNULATA Ce0 CeC OeC CeC 0.0 CeO CeO
CNUPHIS <P, 0.G1 (e OC Co( 2 (el 0,02 (01 Oot
LUMGFINERIS SPe(L«BICIRRATA) C.09 CeCt 020 0«9 Ce21 Cel3 Ce5
NINODE GEMMEA 0eC Ce0 Qe C.0 Ce0 0.C 0.0
DUGRVILLEA SFP. Ge0 (O CeC Ce0 0.0 0.0 0.C
ARIZIDEA SPe 0.0 CeC Ce0 CeC 0.0 Ce0 060
LACNICE CIRKATA 0.C CeC CoC (el 0e0 0e0) Ge0
PRICNCSFIC CIRRIFERA ) . 0.C C.0 CeC CeC 0e0 0,0 " 0,0 e
THARYX SFe 0.0 CaC CeC C.0 0«0 OeC Ce0
CHAETCZCNE SETOSA 0C 0l Col 0.0 Nel 00 Ge0
CIRKATUL IDAE UNIDENTIFIED 0eC CeC 0.C 0eC 0.0 CeO 0.0
COSSUKICAL UNIDENTIFIFD 0.C CeC Cel 0eC Ce0 Ce0 €0
AMMCTRYPANL AULOGASTER (el GeC Cet. 0e0 060 e 0 Ce
CAPITELLA CAPITATA G.C OeC CeC Cel 0.0 CeO CaC
CAPITELL IDAE (He FILCEBRANCHUS) 0.0 CeC CeC Ce0 0.0 CeO 040
ASYCHIS SP = Gl GeO G oC Ce0 CeC CeC Ce.0 = -
I1SOCIRKLS 0.0 CeC CeC [ 0e0 Ce0 Cs0
MALOANIDAE UNIDENTIFIED 0.C 0.C C.C G0 Ce0 CeC oD
AMPHAKETE SPa O.C 0+C 0.C Ce0 Ce0 CeO 0«0
TEREUBFLLIDES STRCEMI 0eC Ce0 Cel 0.C 0.0 0.0 Ce?
TRICHCUERANCHUS GLACIALTIS G0 C.0 Oel Col 00 0e0 Co
PISTA CRISTATA g 0.C O.C 0.C CeC 060 0.0 0,0
FiSTA FASCIATA CeC Ce0 0.0 CeC 00 00 Qe0
SAEELLIDAE UNIDENTIFIED = Ce0 CeO Qe Cels 0.0 0.0 Co0 Sy ~
FYCNUGAONIDA Q.0 C.0 Cel CeC Ce0Q CeC Oe0
GAMMAKID AMFPHIPOD MNOe1 0eC CeC CeC 0.0 0.0 Ce0 0.0
GAMMARID AMPHIPOD NCe?2 Q.0 0.0 0.0 0.0 0.0 Cs 0 Ce 0
GAMMARID AMIPHIPODS UNIDENT NC3 GeC Ce0 OeC Ge0 Ce0 00 QeC
1SCPUDA CeC Ce0 Ce0 CoC 0.0 C.0 Co0
PINNIXIA FABA 0.01 Ce00C CeC23 Gel O0eC2 CeCC Co0
CUMACEA Ce0 Ca0 CeC 0.0 0.0 0.0 - 0e0
TANAICACEA 0.0 Ce0 Qe et Ca0 Ce 0 C.0
ACILA CASTRENSIS 0.C Ce0 0e0 Ce0 C.0 0.0 0.0
NUCULA SPe 0.07 C.CO CeC7 Ca T 0el7 0eC3 Okt
LUCIACNMA ANNULATA Se2 0«0 Ca0 Qe 0.0 Q.0 Ce0
LUCINCMA TENUISCULPTA 0.55 C.C6 Ce25 Se5 130 Ce27 1.0
AXINCPSICA SERFICATA CeGC1 CeCO CeC3 Cel Ce02 (oCC 0.0
AXINGPSICA VIRIDIS C.02 C.00 0.04 Ce2 .05 O0.C1 CeO
THYASIRA SP. 0.C Ce0 CeC C:C 0.0 Ce0 Qa0
ROCHEFCRTIA SP, 0.0 CeC 0eC C.0 0.0 Ce0 0.0
VENERICAKDIA PAUCTICOSTATA C.C C.0 OeQ CeC 00 0e¢0 Ce0
MACOMA CARLUTTENSIS C.0 Ce0 0.C C.C 0.0 C.0C C.0
MACUMA ELIMATA 0.C 0.0 0eC GeC 0.0 Ve 00

. TELLINA SP, C.0 C.oC 0eC 0eC 0.C CeO 0«0
CCMPSCNYAX SUBDT APHANA 30.09 5ST23,08 7Ce8B7 3CCeG 71432 15C4 S€E4C
PSEPHIDIA LORDI 0.0 (eU Ce0 00 0e0 0.0 0.0
HIATLLLA SPe 0.C Ce0 0.C O.C 040 0.0 0O
PANDOKA_ EJLIRIAYA CoC Qe Ce( Col Cs0 Lol . 040

 LIMPET 0eC CeC Ce0 [ d 040 0.0 ¢.0
BITTIUM ESCHRICHTII C.C CeC 0ol CeC 0eC Cel CeO
MITRELLA SPe 0.0 Ce0 0.0 0e0 0,0 0.0 000
OPHIURCICEA 0.0 C.0 0.0 CeC Ce.0 Ce0 C.0
MGLIPPADIA INTERMEDIA D77 954,53 3Ce9C 977 23416 Ge77 36.4
HOLCTRUKGIDEA C.C CeC 0eC 0.0 GeC (O ¢ Ce0
NEMERT INEA 1.53 22 .74 LeT77 153 3.63 1653 Se?

L PRIAPULICA c.0 CeC___ _CoC 0,0 0.0 CeC___ 000

e ARHYNCHITE INAMGCENUS C.0 Ce0 0eC Ce0 0.0 Ce0 Cel
TOTALS 421.9 26.87

b e e oo e oA e et e




TABLE 25+ PRECIMINAEY SCRT pANRZERDERS

RUPEKT

INLET

STNel¢C4 VAN VELN 5-7JUNE 73

FREEQUFNCY

(PFR CENT OF HAULS)

GLYCERA CAPITATA

" PRCGRAM  BENT
10 HAW

‘H'L(erH\IULA

bl
)
o

10 C

CARPITFLLIDAE (He FILOBRANC 1(C.C
MALDANTDAL UNIDENTIFIED 16C -C
LUMEFINERLIS SPe(LeRICIRRAT 8CaC
AXINCRSIDA SEPFICATA 60 ot
BITTIUM ESCHRICHTIL 6C o 0
ARHYNCHITH [INAMOENUS €C oG
AMMCTRYPANE AULOGASTER S0 o O
GLYCINDE SP, B 4C+C
THATYX SP, - 4CeC
AMPHARETE SPe 4C o Q
PINNIXIA FABA 40 .0 '
MACUNMA CARLOTTENSIS 4C o0
APHRCDITCIDE A (2SPECIES) 3¢ .
SYLL ICAF UNIQENTIFIED 3C.C
LAQNTJCE CIRRATA 3Ce0C
MACCMA ELIMATA 3C .0
PSEFFHIDIA LCKODI 3C 0
MITFLLLA SP. 3CeC
NEMLETINEA 20 o0
ETEONE LONGA 2C 0
PCCARKE PUGETTENSIS 2C<C
CHALTCZONE SETUSA 2C o C
CAPITELLA CAPITATA 2CaC
NUCUL A SP, 2C e C
LUCINOCMA ANNUULATA 200
VEMFRICARDLIA PAUCICQOSTATA 2C «C
PHYLLCDUGCE SPe i€,.¢
DORPVILLEA SP., 1C.C
CIPFATULIDAE UNIDENTIFIFED 1CeC
ISCCIFRUS SP, 1C.C
TEREDELLIDES STRUOEMI 1C C
PISTA CPISTATA (o
GALMLAFTD AT HIPCD NQ.2 1C.C¢
ACIL A CASTRINSIS 1C o C
AXTIFCPSIDA VIRIDIS 1C.C
HIATELLA SPo. 100G ¥
PANGCIFA BILIRIATA 1CeC
PRIACULICA 1C.C
DAITHONA SP, GoC
PHAINCGULLMIA SP, ce¢c
PEYLUGOGCTIDAE UNIDENTIFIC Call
PILARGIS BCEKELEYI Col:
GLYCEFA AMERICANA CeC
GLYCLFA SP CeC
GUNTADA ANNULATA Col:
ONUFHIS SP., CeC
NINOF GEMMEA Ce
PEFTICNCSPTIO CYFFIFERA C.C
COSSURIDAE UNIDENTIFIED CeC
ASYCHIS Sp Col
THICHOBEANCHUS GLACTIALIS G o C
PISTA FASCIATA (o]
SABFLLIDAE UNIDENTIFIED o
PYCNOGCNIDA CeC
GAMMARID AMPHIPGD NOG1 CeC
GAMVALTTD ANPHIPODS UNIDENT Gel;
ISOPGDA CeO
CUMACEA Ce0
TANAIDACEA B, A
LUCINCMA TENUISCULPTA Ce0
THYASTRA SP, CeC
F\’GC"‘CFLJH IA Spo ('eo
TELL INA SP, C.C
COMPSUOMYAX SUEDIAPHANA Ce0
LLIMPET (o0
CDHIUnF!DEA CeC
MOLPACTA INTERMEDEIA Cal



N 81, Lo
TABLE 26 « PREL IMINARY SORT RANK ORDFRS

HOLBERG INLET STN.1CS PONAR S-7 JUNE 731 t=2C

FREEQUENCY

(PER CENT QOF HAULS)

PROGRAM

BEMTH
1C HAUL

AMMOTEYPRANE _AULQGASTCR  Kod P Y «
AX INOP'STDA SEVPICATA NG
AXINCPSIDA VI®IDIS 10C.C
GLYCFRA CAPITATA an,C
CAPTITELLIDAE (He FILOERANC STy
NUCUL A SPe 9C W C
RITTTUM ESCHRICHTIT eC.0
DATITFCNA SP, g 7L
SYLL IDAE UNMNIDENTIFIED 50,0
GLYCTNDE SP, SCeC
LUMERINERIS SP (L BICIRFRAT S0« C
LACMICF CTIPRATA . 5060
GAMIARID AMPHIPOD NO.2 E0eC
LJCIMNCMA TENUISCULPTA 50.C
PODAFKE PUGFTTINSIS 4CeC
CAMNARID AMPHIPOD NOe1 40 .0
PSECHINDIA LGEDI 4C o 0
CMNUPHIS SP, 3C & C
DOFVILLEA SP, ‘ 2€ 0
CHAL TOZONF SETNSA : 2.0
MAUDANIDAE UNIDENTIFIED 2CeC
GAMMARID AMPHIPODRS UNINFNT 2C o 0
1S0PCDA 20,¢C
MACCMA CARLCTTENSIS 20 C
THALYX SP, 10,0
AMPREARETE SP, 1€ 40
CUMLCEA 1C.0C
THYASIRA <P, 1

TELLIMA SP, 1

NEMEETTINEA 1

PHAITNOGULLMIA SP,
APHECDITOIDEA (2SPECIES)
FTECHF _CNGA

PHYLLCDOCE SP.

FHYLLODQCINAFE UKNIDFNTIFIFD

Ol ARGIS RESKELEYI
GLYCERA AMERICANA
GLYCFRA SP

GONTZDA ANNULATA
NINTF GEMMFA
ARICIDFA SP.,

PEITCNOSHIN CIRKIFELRA
CIRFATULIDAE UMIDENTIFIFED
CUSSURIDAF UMIDENTIFTIED
CAPITFL_A CAPITATA
ASYCHIS SP

I1SOCIHPUS SP,
TEFEFRFLLIDES STRCEMI
TRICHCRRFANCHUS GLACTIALIS

FISTA CRISTATA
PISTA FASCIATA
SALFLLIDAE UNINDENTIFIED
PYCNOGONIDA

FINMNIXTA FABA
TANATDACEA

ACILA CASTRENSIS
LUCIMNCMA ANNU_AYA

ROCHEFCPTIA SP.
VENERICARDIA PAUCICOSTATA
MACOMA FLIMATA

CCMPSOMYAX SUEDIAPHAMA

PELARIIOAN

HIATFLL A SPe
PANCOFA BILIRTATA
LIMEET

MITEELLA SP,
OPHIUROIDEA
MCLPADIA INTERMEDTA
HOLOTHURCIDEA

PODIDDDOPSANDDOINONIS|02DN DA NDANNODNIDNNAND

ADHYNCHITE INAMOENUS

DN OO YD D D DM OYDDOID YO YD DTN DG DI 0 QYR £ 7Y 1Yy D

® B & 6 & © O » 0 4 O © 9 o & P O ® o @ 0 (6 e ® &6 & 2 e O s & O 6 o % & o 0 O o 0 w 0

N
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TABLE 927+ PRFLIMINARPY SORT RANK NRPERS PROGRAM BENTH
HOLBERG INLET STN 106 VAN VEEN =7 JUMF 732 3-34 10 HAUL

FREQUFNCY
(PER CENT 0OF HAULS)

AMNOTRPYP AME AULOIGAGTER S i1
GANNALID AMPEHIPOD NOJ1 1C0
AX INCPSIDA VIRIDIS 160
AXINCEFSIDA SERRICATA cc
GLYCFRA CAPITATA ec
GAMMARTID AMPHIPOD NQO.2 er
EITYTIUM ESCHRICHTIL ac
DATTROCNA SP, 7N
CAPITELL IDAE (M, FILORRAMNC rds S
LAGNTCE CIRPATA sC
GAMMARID AMPHIPODS UNIDENT SC
NMUCUL A SP. 50
PSEPHIDIA LDORNDI en
CNUDHFIS SP. 3
LUMEEINE RIS SP(L.BICIRPAT 30
GLYCINDF SP, o0
GONTADA ANMNULATA 20 ==

CONACFKA Fls
TANATDACEA

PODARKE PUGFTTENSITS
PILAFGIS BERKFLFEYI
SYLL IDAE URIDENTIFIFED
THAEYY SP,

CHAE TOZNONE SETOSA
ISOCIFPYS SO,

1SCRCDA

MACCHMA CARLOTTENSITS
NCMESTINGA

PHATNCGULLMIA SP,
APHECDITOIDFA (2SPECIES)
ETEFCNF LONGA

PHYL L CDCCE SP,
PAYLLNDNCIDAE UNICFNTIFIFD

bt fae [ et ek s e W)

GL YCELA AMER ICANA
GLYCFRA SP

NIMOF  GIMME A
DOFVILLEA 5P,

ODAINDNNIAIDADDIODINUIAROADOADNIDODODODIDODHORDOHDIND

® ¢ 0 0 ¢ 2 © & ® 0 { © &/ @ % @ » & 0 @ O 6 © O & O & P & O @ S B O 0 ¢ o O & 9 O O & o N

AETCIDEA SO 0
PRICNCGEPID CIRFTFERA 0
CIRCATULINAT UNIDFENTIFLED ¢
CCSSURIDAR UM IDFNTIFIED & _
CAPTTELLA CAOCITATA c
ASYCHIS SP r
MALCAMNTIUAE UNIDENTIFIFD 0
AVPHAFETE SP, e
TFRFECLL IDES STPNEMT r
TRICHOS8RANCHUS GLACIALIS ot
PISTA COISTATA «
PISTA FASCIATA ol
SECELLINAE UNJDENTIFIED . 0

PYCMCCONIDA

PINNIXTA FAPA

ACIL A CASTRENSIS
LUCTNOMA ANNULATA
LUCTINOMA TENUISCULPTA
TRYASIRA SP,
FOCHEFORPTIA €9,

*» 8 o @ 0
o L v T

O DD DO DD DTN D O[T DD YYD OO 0D ) THD DY D O )
o o
noD

VENFFICARDTA PAUCICOSTATA
MACCMA ZLIMATA

TELL IMNA SP,

COMPSOMYAX SUEDTARPHANA

o
-
S

e o
[0 1ks Ron

HIATFLLA SP,
PANDCUFRA BILIRITATA
LIMPET

MITEFLLA SP,
OPHIURNIDF A
MOLPADTA INTERMEDIL
RGL CTHUPDIDEA
EE1ARPULIDA

WD DN DN OD
°
]

AFHYNCHITE INAMCENUS



TABLE 28 « PRELIMINARY SCKRT RANRZERDERS ‘PROGRAM  HENT

HOLBERG INLET STN.I1CE VAN VFEN S-7JUNE 73 2 €E6=75 10 HAU

FEFEQUENCY
(PER CENT OF HAULS)

MACGMA ELIMATA
TELLINA SP.

CUMBESTUMYAX SUECT APHANA
PSEPHIDIA LOFRODI
HIATELLA 5P,

PANDOCHA RILIRIATA

LIMPET
BITVIUM ESCHRICHTIT
MITFELLA SP,
OFHTIUKOIDEA
MOLPADIA INTERMEDIA
HOLCTHURGIDE A
NEMERTINFA
PETAPULIDA

i

CAMMOCTEYPANE AULOGASTER 100G
LACNTCE CIRPATA 5C o (:
PCOAEKE PUGLTTFNSIS o o
GLYCLFA CAPITATA 4C o C
GAMIMARID AMPHIPOD NOL2 4( o (-
NUCULA SP, 4C o C
AXINCPSINA VIRPIDIS 42 5C
LUMEFRINERIS SPe(LeBICIRKAT 30 .0
ARTCIDEA SPo 20 +¢ _
GLYCINNDE SP. 2C 0
GAMNAK ID AMPHIPOD NOo1 2C o U
MACCMA CARLCTTENSIS 20«0
GONIADA ANNULATA 1Ce0
ONUFHIS SP, 1¢a0
PRPICNOSP IO CIFRIFERA 10aC
CHAF TCZONE SETOSA 1Ce0
CAPTTELL IDAF (He FILOBRANC 16 G
GANEARID AMEFIFODS UKRKIDENT 1CC -
LUCINCMA TERNULISCULPTA 1C e C
AXINCFSIDA SERRICATA 16 e
DAITRKONA SPo. Ce0 .
PHATINCGULLMIA SP, Cel
APHECDITOIDEA (2SPECIES) (ol
ETFONT LONGA CsC
PHYLLCDOCE SP, Ce0 B

TPHYLULUCCOCTUAE UNIDENTIFIED Gl
PILASGIS BERKELEYI CeC
SYLL IDAE UNIDENTIFIED C.C
GLYCEFA AMCKICANA CeC
GLYCEFRA &P CaC
MINCLE GEMMELA 0.C
CORPVILLEA SP, CeC
THARYX SP. C &C
CIFSZATUOUTOAE URTOENTIFIFED CoeC
CCSSUKFIDAF UNICENTIFIED CeC
CAFPITTFLLA CAPRPITATA C¢/C
ASYCHIS sp Cel
ISOCIRKUS SP. C.C
MALDANIDAE UNIDENTIFIED Vel
AMITHAFRETE SP. 00
TESFRELLINDFS STROEMI CeC
TEFTCHCIRANCHUS GUACTALTS 0.¢C
PISTA CRISIATA Col)
PISTA FASCIATA Ce0
SARFLL IDAF UNIDENTIFIED 0e0
PYCNCGCNIDA e
ISCPODA CeC
PINNIXIA FABA CsC
CUMACE A el
TANATDACFA o C
ACILA CASTRENSIS o C
LUCINOMA ANNUL ATA oG
THYASIRA SP. o C
‘FOCHEFORTIA SP. «C
VENFRICARDIA PAUCICOSTATA o0

L
L]
o
L]
°
.
*
L ]
L]
L]
L]
L]
L]
o
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TTABLE29 « PRFLIMINARY SORT RANKZYADERS

HCLBERG INLET STN,1C7 VAN VEEN -7 JUNE 73

FRFEQUENCY

2

BROGRAN  BENT
10 HAU

NUCULA Sp.,

NEMERT INEA

GLYCINDE SPoe
ONUPHIS SPe
AFTICIDEA SP e

PINNIXIA FABA

DATTRCNA SP,

ETECNE LONGA
PHYLLCDOCE SP.

GLYCEFA SP

NINCD GEMMEA
DORVILLEFA SP,

THAFYX SP.,

(PER CENT COF HAULS)
LUCTNCMA TENUISCULPTA 9C . C
6C 0
AXINCPSIDA VIRPIDIS 6C 4 C
LUMERINERIS SP.(L.BICIRRAT 4C o C
PILAFGIS BERPKELEYI 30.0
GAMMARID AMPHIPOD NOe2 3C o0
AXINOPSIDA SERPICATA 2,0
COMESOMYAX SUEDIAPHANA 2C.0
2040
PODARKE PUGETTENSIS 1G.C
GLYCERA CAPITATA 10.0
160
10 &0
1Ce 0
COSSURIDAE UNIDENTIFIED 10,0
10,0
MGLPADIA INTEPMEDIA 1Ce0
Cel
PHATROGULLMIA SP, G
APHICLITCIDEA (2SPECIFS) Ce
o
Ge
PHYLLCUCOC{DAE UNIDENTIFIFD s
SYLLIDAF UNIDENTIFIED live
GLYCERA AMERICANA G
C.
GUNTADA ANNULATA Ce
Gus
G
LACNICE CIRRATA O
PRICNOSPIQ CIFFIFERA O
Ce
CHAETUZONE SETCSA G

CIREATULTOAL UNIDENTIFTED
AMNCTEYPANE AULOGASTER
CAPITELLA CAPITATA
CAPITFLLIDAE (He FILCBRANC
ASYCHIS SP

ISCCIFRUS SP,

MALDANIDAE UNIDENTIFIED
AMPHAFETE SPo

19 ® 0 ® e 0o & o

TEPFPELLIDCES STROEMT

TR ICHOBRANCHUS GLACIALIS
PISTA CRISTATA

PISTA FASCIATA

SABHELLIDAE UNICENTIFIED
PYCNCGONIDA

GAMNARID AMFEHIPOO NOe1
GAMMARID AMPHIPODS UNIDENT

|

ISCPCDA

CUMACEA
TANATDACFA

ACILA CASTRENSIS
LUCINCMA ANNULATA
THYASIRA SPe
ROCHEFGRTIA SP.
VENERICARDIA PAU

ICOSTATA

CIC
MACCNMA CAPLCTTENSTS
MACCMA EL IMATA
TELLINA SPe

PSEFHIDIA LCKOI

DOO0OODODOTOOODIDIDVDOCCONOOTOOOD

® ®© © # © & & 0 O @& & o |9 @ ® 5 6 0 O o

HIATELLA SP.,
PANDORA BILIRIATA
LIMPET

PITYIUM ESCHRICHTII
MITFELLA SP,
CPRHIUFOIDLA
HOLOCTHUROIDEA
PETAPULIDA.

OOT OO0 000O0NCODINODNO0ONORIDODINODONCOINODONCTOODOOC

1

TTTTARHYRNCHIITE INAMOENUS

OO T OO OO
2o 6006 0 0 08 @

oD



9 o

. I 127 R i s e el s
TABLE 30 PRELIMINARY SCRT RANK CRDERS PROGRAM BENT
KUPERT INLET STNel1C4 VAN VEEN S=7JUNE 73 2 35-44 10 HAU

DENSITY
(NCe/5Qe Mo

CARPITELLIDAF (He FILOBRANC O

GLYCEFA CAPITATA
NMALDANIDAL UNIDENTIFIED
LUMBPRINERIS SP(L.BICIRKAT
PSERMIDIA LOKDL
AMMCTRYPANE AULCGASTER
MACOMA C/‘-.”.L(')TTFNS{S
EITTIUM ESCHRICHTIT
AXH\(:P%IDA SERRICATA

AHHYNCHITE INAMOLENUS
SYLt IDAE UNIUENTIFIED
PINNIXIA FAGA

GLYCINDE SPe

TrlARYX SP,

AMPHARETE SPe

NENMFRTINFA
APHEQUTTOIDEA (2SPECIES)

LACNICE CIFIFATA

CARPITFLLA CAPITATA
VENFFTICARDI A PAUCICOSTATA
NACCMA CELINMNMATA

MITRFEFLLA SP.

ETECKE LONGA

PUODARKE PUGETTENSIS

CHALE TCZONE SETOSA

NUCULA 'SP
LUCTNOMA ANMNULATA
PHYLLGDGCE SFPo.

DCEVILLEA SPo,

CIPRATUL IDAE UMNIDEMTIFICD
ISCCIRFRUS SP.
TERFFFLLIDES STROEMI
PISTA CRISTATA

GAVI/ARTD ANBHIFPOD NG 2
ACTIL A CASTEENSIS
AXINCPSIDA VIFIDIS
HIATFLLA SPo

PANOCRA BILIFPIATA
FRIAPULIDA

DATTFONA SP,
PHATNCGULLMIA €SP,

PHYLLCCCCIDAE U NI'EL, ITITFTED
PILARCIS BERKELEYI

GLYCEEA AMEFTCANA

GLYCERFA SP

GOMIACA ANNULATA

OMNUFHIS SP.

NIMCE GEMME A

ARICIDEA SP .

P TCNCSPTIO (CIRFIFFRA
COSSURIDAE UNIDENTIFIED
ASYCHIS SP

THRICHUBRANCKUS GLACIALILIS
PISTA FASCIATA

SABLLL [DAF UNIDENTIFIED
PYCNCGONIDA

GANMEARID AMPEIPUD NOe1

GAANALTD AFNPHIPCDS UNIDENT
ISCPODA

CUMACFEA

TANAIDACEA

LUC INOMA TERNGTILCULPTA
THYASIRA SR,
FCCHOFORTIA SPe

TELL INA SP.

COMPSUMYAX SUEDT APHANA
LIMPET

CHHTURNDIDEA

MLLPADIA INTEEMEDIA

SODOJONIDODONOODDOTODSDDDODOD TN et b pa rb st b et s s = DTNV N WWWNW WU R DEI2LONNONNDLCNWD

HOLCTHURCIDEA
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TABLE 31, irELIWIPAPY SORT RANK (ORDERS PROGRAM DBENTH
HCOLBERKG INLEYT STNJ1CS PCNAR 5-7 JUNE ?3!]“20. b 10 HAUL
DENSITY

(NDe/SOQe My,)
AMMOCTRYP ANFE _ AULOGASTER 204
AX INCPSIDA VIPIDIS 194
AX INCPST DA SEFRTCATA 133
RITTIUM FSCHRICHTII 46
GAMNALID AMPHIPOD NDO.2 27
DATTRONA SD. 3.3
GLYCFRA CAPITATA 33
NUCUL A SPo, 33

CAPITFLL IDAE (He FILCARANC

LACNICF CIRRATA

SYLL IDAE UNIDENTYIFIFD
GLYCINDE SP,

GAMNMARID AMPHIPOD ND.1
PCDARKE PUGETTENSIS
ONUPHIS SPa

LUMPRINERPIS SP{(LBICIRRAT
LUCINCYA TENUI SCULPTA

e e (Y]

PSEFHINTA LOPDI

DORVILLEZA SPe

MACODNMA CAQLCTTFNSIS
CHAFTOZONE 3ETNOSA

MAL DPAMIDALE UNINDENTIFIFD
GAMMAERID AMPHIPCDS UNIDONT
ISCPCDA

NEMERTINEA

THAUYY SPe

ANPHAEETE SP,

CUMACE A “
THYLSIRA SP,

TELLINA SP.

PHAINOGUL LMIA SP,

APHECDITOINDFA (2SPECIES)

FTECNT L ONGA

P=YLL COOCE SP,
PHEYLL.ODOCTIDAE UNIDENTIFIED
PILARGIS PERKFLFY!

GLYCERA AMFRICANA

GLYCERA SP

GMNTADA ANNULATA

NINCEC GZMME A

ARICIDEA SP,

PRICLKNESP IO CIPFIFFRA
CIRFATULIDAF UNIDENTIFIFD
CCSSURITAE UNIDENTIFIED
CAPITFLLA CAPITATA
AGYCHTS SR

ISOCTIRRUS SP,

TEFFRFLL IDES STROFMT
TRICHORIKANCHUS GLACTIALILS

DODDPO0OD2DDDIMIOIVDIDIITIDIONNVNNNNP{PLELAIIDDIDNNWA~

PISTA CRISTATA

PISTA FASCIATA
SABFLLIDAE UNIDENTIFIFED
PYCNOGONTDA

PINNIXTA FABA
TANAIDACFA

ACIL A CASTRENSIS
LYUCINCMA ANNU_ATA

ODVIAIMD

~
2

RPOCHFFORTTA SP,
VENERICARPDIA 2PAUCICOSTATA
MACTMA FLIMATA

COMPSOMYAX SUSDIAPHANA

MIATELLA SPg
PANDCFA BILIFIATA
LLIMPET

MITFELLA SP.
OCPRIUROIDFA
MOLGADTA INTERMEDTA
HOLCTHURGIDIA

P2T APULTDA

DD DD DA DD

D

ARHYNCHITE INAMOENUS

o



TABLE 32« PRFLIMINARY SCRT RANK XH9DERS PROGRAM BENTH:

HOLBERG INLET STNe.1CS5 VAN VEFN -7 JUNE 7323-24 10 HAUL
DENSTTY
(NDe/SQe 1,)
AXINCPSIDA VIRIDIS 65
PATTECNA SP, €4
AMMOTEYE ANF AUL OGASTEPR 51
AX INCESTIDA SFREICATA 48
GAMMARID AMPHIPGD NOL 1 43
GAMMARID AMPHIPOD NO.2 2
PITYTUM ESCHRICHTILI 2
CAPITFLLIDAF (H. FILCBRANC 1
GLYCFFA CAPITATA 1

GAMMAPR LD AMPHIPODS UNIDFNT
NUCUL A SPo.

LAONICE CIFRATA

PSEFHIDIA LCKDI
LUMFRINERIS SPe(LeBICIRRAT
ONUPHIS sP,

CHAFTGZONE SETOQSA

SYLLIDAE UNIDENTIFIED

GLYC [ MDE SP 4

GOMT ADA ANNULATA
CUMACE A

TANATDACEA

PODAFKF PUGETTENSIS
PILARGIS REOKFLFEYI
THAEYX SP.,.
ISOCTFRUS SP.,

ISCPPRDA

MACOMA CARLCTTENSIS
NEMEETINFA

PHATMNOCGULIMIA SP.
APHECLTITOIDEA (2SPECTIES)
ETECNFE LIECNGA

PHYLLODOCFE SP.
PHYLLODMOCIRDAE UNIDENMTIFIED

Dt bt et 1t = H VNV WA DNORODONVND AP

-~
o

GLYCDPA ANMERTICANA

GLYCERA SP

NTNOCFE GEMMEA

DOCFVILLEA SP,

AEICTIDEA SP.,

PRIONCSRP TN CIRFRIFFRA
CIREATULINDAE UNINENTIFIED
CLSSUFIDAF UNINENTIFTIED

T D DA IND DO

CEPITELLA CARPITATA
ASYCHIS SP

MALCANIDAFE UNIDENMTIFIED
AVERARETE SP,
TEFPFEFLLIDES STROFMI
TRICHCSRE ANCHUS GLACIALIS
PISTA CRISTATA

PISTA FASCIATA

—_
p-

SABLLL IDAE UNICFNTIFIED
PYCMOGONIDA

PINNIXIA FAEBA

ACILA CASTRENSIS
LUCINCMA ANNUL AT A
LUCINCMA TENULISCULPTA
THYASTIRA SP,
RCOCHFENRTIA S22,

VENEPICARDIA PAUCICOSTATA :
MACCMA FLIMATA

TELL INA SF,

CCMPSGMYAX SUBDIAPHAMA

HIATEL LA SPo,
PANDCPPA BILIRIAYA

L TMPEFT

MITFRELLA SPoe
OPHIUFNIDEA
MOLPADTIA INTERMEDIA
HCLCTHURDIDLA

ASHYNCHITE INAMOEMNUS

O3 DD IDODINOODIVIADAAAIDIIONAINO
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TABLE 33. PFEIIMINARY SORT RANK CFRDFRS

HOLBERG

INLET STN.1C€& VAN VEEN S-7JUNE 73 2

DENSITY
(NCs/SQe Me)

AMMETHYPANE AULQOGASTER

6E6-75

d

PPOGRAM

BENTH

10 HAUL

AXINCPSIDA VIRIDIS
LACNICE CIRRATA
GAMNMNARID AMPERIPOD NQO.2
GLYCERA CAPITATA

NUCULA SP,

PCOCARKE PUGETTENSIS
AFICIDEA SPe

LUMEKRINFERIS SP (L BICIRRAT

GAMEARID AMPHRIBOD NOe1
GLYCINDE SPa

NMACOMA CARLGTTENSIS
GUNITACA ANNULATA

CMUFRIS SPa

PRICNCSPIO CIRRIFERA
CHAETCZONE SETCSA

CAPITELL IDAE (He FILOBRANC

GAMEPKID ANMPHIFUDS UNIDENT
LUCINCMA TENUISCULPTA
AXINCPSIDA SERRPICATA
DAITRCNA SP.

PHAIMCGULLMTIA SP.
APHECULUDITOIDFA (2SPECIES)
ETECNE LUNGA

PHYLLCDUCE SP.

PHYLLGCDUCTIDAE UNTUENTIFIED
PILAKGIS DBLFKELEYI
SYLLIDAE UNIDENTIFIED
GLYCEF A AMERICANA

GLYCERA SP

NINCE GEMMEA

ODCRVILLEA SP,

CTHAFRRYX SP o

CIREATUCIDEAE UNIDENTIFIED
COSSUKRIDAE UNIDENTIFIED
CAPITELLA CAPITATA
ASYCHIS SP

ISCCIIFRUS SP,

MALCANIDAE UNIDENTIFIED
AVEHARFTE SP,

TECFECLL INDLS STROEMI

TFTCHCRRANCEUS GLACIALIS
PISTA CRISTATA

PISTA FASCIATA

SABELL IDAE UNTDENTIFIED
PYCMCGCNIDA

ISCPCCA

FINNIXIA FABA

CUMACEA

TANATCACEA
ACILA CASTRENSIS

LUCINOMA ANNULATA
THYASIRA SP.

RCCHEFORTIA SP,
VEMERICARDIA PAUCICCSTATA
MACOMA ELIMATA

TELL IMA SPae

COMPSUMYAX SUFEDTAPHANA
PSEPHIDIA LGRDI
MIATELLA SP.

PANDUCRA BILIRIATA

LIMPET

BITTIUM ESCHRICHTII
MITHELLA SP.
CPHIUROIDEA

MOGLPADTIA INTERMEDIA
HCLCTHUROIDFA
NEMERTINEA
PRIMPULIDA

DDONDINOINO0OCODTOOTOODANDODLDOROIDNONONTODDDINDOIOOT sl mmm = NN WK SPOOOONN

AFHYNCHITE INAMDENUS
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TABLE 34 o PRFLIMINARY SORT RANK CRDERS "PROGRAM BEMT
HOLBERG INLET STMN.107 VAN VEEN 5-7 JUNE 73 2 45-54 10 HAUI
DENSTITY

(NCGoe/50Qe My)

_ LUCIKNCMA TENUISCULPTA

AXINOPSTIRA VIRILIS
LUMIERINERTS SPe(L.BICIRRAT
NUCULA SP,

PILARGIS BERKELEYI
GAMNMARID AMPHIPGD NU62

AX TNOPSICA SERRICATA
COMPESUMYAX SUBDIAPHANA

NE MOCRTINEA

il

ARTCIDEA SP o,

PUDARKE PUGFTTFENSIS
GLYCEKKA CAPRPITATA
GLYCINDE SPe

ONUPPHIS SPoe

CCSSURIDAE UNIDENTIFIED
PINNIXTA FAEA

MOLPALGIA INTERMEDIA

PHATNCGULLMIA SP,
APHFCDITOIDEA (2SPECIFES)
ETEONE LONGA

PHYLLCDCCE SPe.
PEYLLOCOCCIDAEL UNIDENTIFIED
SYLLIDAE UNIDENTIFIED
GLYCEfA AMERICANA

GLYCEFA SP
GONT ADA ANNULATA
NINCE G MMEA
CORVILLEA SPo
LACNICE CIFRATA
PrICHNCSP IO CIPRIFERA
THAFYX SPe
CHAFTOZONLC SETCSA

CIRFATULIDAE UNIDENTIFIED
AMMCTRYPANE AULOGASTER
CAPITELLA CAPTITATA
CAPITELLIDAE (He FILOBRANC
ASYCHIS SP

ISOCCIKRUS SPe

MALDANIDAF UNIDENTIFIED
AMPHAFETE SP.,

TEREECELLTIDIS STROEMT

TR ICHOBFANCHUS GLACIALIS
PISTA CRISTATA

PISTA FASCIATA

SABELLIDAL UNIDENTIFIED
PYCNCGONIDA

GAMMAF ID AMPHIPOD NOl1
GAMMAE ID AMPHIPODS UNIODENT

T TSOPCODA
CUMACEA
TANAICACEA
ACIt A CASTRENSIS
LUCINCMA ANNULATA
THYASIRA SP .
ROCHEFQRTIA SP.
VENMFRICAFDI A PAUCICNOSTATA

MACONMA CARLOTTENSIS
MACCMA ELIMATA
TELL INA Si,
PSEFHIDIA LGEDI

HIATELLA SP,
PANCURA EBILIRIATA
LIMPET

BITTIUM ESCHFRICHTII
MITFELILA SP,
CPHIUKNOIDEA

HOLC THURQIDF A
FRIAPULIDA

OTOO2DOZTOCOODMDANOODODINDIDOOCHORDOOIINNDCONODODOODNDDOOD IO vt bt et bea N WWN WSO D=2

AFHYNCHITE INANGENUS



TABLE 35, PREL IMINARY SGRT RANK CRDERS

RUPERT

132

INLET STNeIC4 VAN VEEN 5-7JUNE 73

BICVMASS WET WT
(GME/SCGe Mo)

APHYNCHITE INAMQOEMUS

2.

35-44

U

TPRUOGRAM  BINT

160 HAU

MECOUME ELIMATA

MALDANIDAL UNIDENTIFIED
GLYCFKA CAPITATA

MACCOMA CARLOTTENSIS
AMMOUTEYP ANE AULDGASTER
CARPITFLLIZAE (He FILUOBRANC
LUMERINEIRIS SPe(LeBICIRRAT
PINMNNIXIA FABA

e © o |

e © o

RITTIUM FSCFRICHTII
VENEFPICARDIA PAUCICOSTATA
LACNICE CIRRATA

ACILA CASTRENSIS

LUC INOMA ANNULATA
PSEPHIDIA LCRDI

NUCULA SP,

PANDCFA BILIRTATA

|

MITRELLA SP,

HIATFLLA SPe.

APHEOUL ITOIDEA (2SPECIES)
GLYCIMNDE <SP,
TEREFBELLLIDES STROEMI
AXINCESTIDA SEFRICATA
DATTEONA SP.
PHATALCGULILMIA SP,

DO NNWHWLEDERNNNDOD = W=\

ETECRNE LONGA
PHYLLOOOCCE SP.
PHYLLCCOQCICAE UNIDENTIFIED
PCODASKE PUGLTTENSIS
FILARGIS CERKELEYI]
SYLLIDAE UNIDEMTIFIED

Gt YCEEFA ANMEFRTICANA

GLYCERA S50

ADAN AN AN AAOIPA RS DDA =DM

GUNTEADA ANNULATA
GMNUPHIS SP,

NINCE GEMMEA
DCKEVILLEA SP.,
FRPTICIDEA SP .
PRICNCSPIO CIRKRKIFFRA
THAT YX SPo.
CHAFTUZONE SETCSA

O0DONBONTON

Lo

.'...QQ.E...‘...'....’...'.0...‘...

OO

CIFFATULLTIDAE UNIDENTIFIFD
COSSURIDAE UNIDENTIFIED
CAPITELLA CAPITATA
ASYCHIS SP

1SCCIFRUS SP,

ANMPHAFFTE SP

TFE ICHORRANCHUS GLACTALIS
PISTA CRISTATA

PIST/E FASCIATA

SAGFLL IDAF UNIDENTITIED
PYCNUOGCONIDA

GANNMNARID AMPHIPOD NQO,L1
GAMMEFETID AMPHIFOD NO.,2
GAMMAR ID AMPHIPODS UNIDENT
ISOPCDA

CUMACFA

CPETAPULIDA

TANATUACEA
LUCINCMA TENUISCULPTA
AXIPGPSIDA VIRIDIS

THYASIRA SP.

RUCHEFORTIA SPe

TELL INA SPe

CUMNPSOMYAX SUFDTIAPHANA
LINVPET

OCPHIVURCIDEA

MOL PANTA INTFEMEDIA
HOLCTHUROIDFEA

NE MERTINF A

l
I
|
|
|
|
i
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TABLE 36 + PKEL IMIMARY SORT RANK DRDERS

HOLBERG

INLET

STN1CS PONAR €-7 JUNE 7311-2¢0

BIOMASS WFT WT
(GMS/S5Qe Ma)

AMMOTEYP ANE AULOQGASTER

PRPOGRAY BENTH

10 HAUL

NUCUL A SP e

LAONICE CIRFRATA
AXITHOPRPSIDA VIFIDIS
BYTTIUYM ESCHRICHTIY
AXINOPSIDA SFRRICATA
GLYCERA CARPITATA
LUCTNOUMA TENUISCULPTA

LUMPRINFRTIS SP,{LeBICIPRAT

CAPITELLIDAE (He FILCBRANC

MACCMA CARLOTTENSIS
ONUFHIS SPe.

PSEPHIDIA LNORDI
GLYCINDE SP,

AMPHAPETE SP,

THYASTIRA SP,

MALDAMIDAE UNIDENTIFTED

GAMMARIND AMPHIPCD NO.2
TELL INA €SP,

DAITRCNA SP.,
PHATMOGULL¥TA SP,
ADHIECDITCIDFA (2SPECTES)
FTECNFE LCNGA

PHVL L UDOCE SP,

BENAEEF PUGFTTENSIS
PILAFRGIS BERKELLEYT
SYLL IDAE UNICEMTIFIED
GLYCFPA AMERTCANA
GLYCERA SP

GOMTADA ANNULATA
NINCE GF MME A
PDORVILLEA SP,

® 9 ®» @ ¢ © o & ® o o & © & 0 & @ O ® 0 O O &6 & & O =

OIS IIDAVNSEDIETNDCOONUWUONAND DN

SP e

PRICNGSPIC CIRRIFFRA
THAEYX SP,

CHAFTCZONE SETOSA
CIRFATULINDAE UNIDENTIFIED
COSSURIDAE UNIDENTIFIED
CEPITFLLA CARPITATA
ACSY(HIS <p

APTCIDEA ¢

'l.....
Dl aa

»
)

ISOCIRRUS SP,

TFRERELL IDFS STROEMI
TRICHOBRANCHUS GLACTALIS
PISTA CRISTATA

PISTA FASCIATA

SABFLL IDAF UNIDENTIFIED
PYCNCGONIDA

GAMMACTD AMPRIPGD NOc

o
o3

GANMAKRILID AMPHIPCDLS UNIDENT

1SOPODA
PINMIXIA FABA
CUMACEA
TANATDACEA

ACTLA CASTRENSIS
LUCTNCMA ANNULATA
ROCHLFORTIA S2.,

VENERICARDIA PAUCICOSTATA
MACOMA ELIMATA

COMPSOMY AX SUBDTAPKANA
HIATELLA S,

PANDOKA BILIRIATA
LIMEET

MITRFLLA SP.
OPHTURNDTDECA
MOLPADIA INTERMEDIA
HCLOTHUROIDEA
MEMERTINEA
PRIAPULIDA.
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TABLE 37, PFELIMINARY SORT RANK CRDERS PROGRAM BENTH?
HOLBERG INLET STMITS VAN VEEN G-7 JUNF 73232-24 10 HAULC

BIOMASS wWET wW7Y
(GMS/SQe M)

AXIPORSIDA VIRIDIS

BITTIUA FSCHRTICHTI]
AMMCTRYPANFE AULGGASTFER
GONT ADA ANMULATA

LACNICE CIRRATA

NUCUL A SP,

AX INCPSINDA SFRRICATA
LUMFRINFRIS SP(LUBICIRRAT

GLYCERA CAPITATA

ISCCIFRUS SP.,

OCNUPHTS SPe.

MACUCMA CARLOTYENSTS
CAPTTFLLINDAE (He FILLCBRANC
GAMMARID AMPHIPOD NQ.1
PILAFRGIS BFPRKELEY]

GLYC INDF SP,

CANNAETD ANPHIPOD NO.2
DATTFECONA SP,

FHATNOGULLMIA <P,
APHPODITOIDEA (2SPEFCIES)
FYECNE LONGA

PHYLL COOCE SP,
PHYLLODOCIDAF UNTODENTIFIED
PrNAFKE PUGETTFNSIS

DATOOODDIDDADD I e s bt bt e s e

>

SYLLIRAS UNIDFMNTIFIFD
GLYCERA AMERICANA
GLLYCEFRA €SP

NIKCE GIMMFA
DORVILLEA SP,
ARTCINFA SP .,
PEICNOCSPIO CIFRIFERA
THARFYX SPo,

S ONEDUY 5 YOOGS

v

CHAFT(OZTONE SETCSA
CIRFATULIDAE UNINDENTITIEOD
COSSUPRIDAF UNIGENTIFIED
CAPTTELLA CARPTITATA
AEYCHIS SP

MALODANIDALD UNIOENTIFIED
ANDEARLCTE SP,
JEFFFEILIDFES STRNFEMT

TR JTCHORRANCHUS GLACTALIS
PISTA CRISTATA

PISTA FASCIATA

SARPTLL IDAF UNIDENTIFTED
PYCNCOGONIDA

GAMMALTID AMPHIPODS UNIDENT
ISOFODA

PINMIXIA FARA

CUMACFEA

TANATIDACEA

ACIL A CASTRENSIS

LUCTNOMA ANNULATA
tycImnOMaA TERUTSCULPTA
TEYASIRA SP .

POCHEFORTIA SO,
VOMNEFTICARPDIA PAUCICNSTATA

MACOMA ZLIMATA
TELL TNA SF.

COMPSOMY AX SUBDIAPHANA
HIATFI |1 A SP,

Y

PANTCRFA BILIRIATA
LTMPFT

MITFELLA SP.

0P HTUFRDIDEA
NCLPADTA INTERMEDIA
HCL CTHURNIDF A
NCRERTINFA
PRATAPULTRA
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TABLE 386 « FRELIMINARY SQRT RAMK DRDERS _ "PROGRAM BENT
HOLBERG INLET STN.1C6 VAN VEEN &-7JUNE 73 2 66-79 10 HAU

BT OMASS WET WT
(GMS/75Q6 Ms)

AMMOTREYRANE AULOGASTER

LAONICE CIRRATA
MUCULA SP.
MACCNMNA CARLOTTENSIS
LUMDHINERIS SPe(LBICIRRAT
AX INCPSIDA VIRIDIS

CNUFHIS SP,

GONTADA ARNULATA

LUCINOMA TENUISCULPTA

DATYRONA SO
PHAINMOGULLMIA SP,
APHECODITOINDEA (2SPECIES)
ETECNS LONGA

PHYLLCDOCE SP. -
PHYLLOCOCIDAE UNICENTIFIED
PODAPKE PUGETTENSIS
PILARGIS BERKELEYI

SYLUTDAE UNTCENTIFTED
GLYCFERA AMERTICANA

GL YCERKA CAPITATA
GLYCFRA SP

GLYC INDL SP.

NINCF GEMMEA
DCEVILLEA SP,

AR ICIDEA SP.

DOCCOOONODIOODOO0DO=NLHIO~PN

PRTICNCSPIC CIFFIFERA
THAFYX SPs

CHAF TCZONE SETCSA
CIRFATULINDAE UNIDENTIFIED
CCSSURIDAFE UNIDENTIFIED
CAPITFLLA CARPITATA
CAPITELLLIDAE (Has FILOBRANC
ASYCHIS SP

=
P

[ISCCIFRUS SP,
MAL CANTDAE UNIDENTIFIED
AMPHARETE SPe
TEREEFLLIDES STRUEMI
TRICHUBRANCEUS GLACTIALIS
PISTA CRISTATA

PTISTA FASCIATA
SEEELLIDAE UNIDENTIFIED
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PYLRCGUNTIDA

GAMMARID AMPHIPOD NUe1
GAMMAPID AMPEIPOD NQe2
GANMMARID AMPHIPODS UNIDENT
ISCI*CDA

PINNIXIA FABA

CUMACEA

TANLIDACEA

ACIUA CASTFENSIS

LUCINCGMA ANNULATA
AXINCPPSIDA SERRICATA
THYASIKA SP.

PUOCHEFORTIA SP,
VENERTCARDIA PAUCICOSTATA
MACOMA ELIMATA

TCLL IMA SPe.

COMPSOMYAX SURDTAPHANA
PSEFFPHIDIA LGRDI
HIATELLA SP,

PANDGRA BILIRIATA

LIMPET

BRITTIUM ESCFRICHTII
MITFELLA SP.
CPHIURNIDEA
MOLPADIA INMTERMEDIA
HCLOTHURCIDEA
NEMFET INE A
PRIAPULIDA
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P TABLE 39 o FRELIMINAKY SURT RANK ORDERS " PROGRAM BINT

HOLEERG INLET STNL1G7 VAN VEEN =7 JUNE 73 2 45-54 10 HAU

BIOMASS WET WT
{GMS/S5Qe M)

COMPSOMY AX  SUEDTAPHANA

MOLPADTIA INTEFMEDIA

NEMFRT INEA

LUCINCMA TENUISCULPTA
LUMEFRINERIS SPe(LeBICIRRAT
NUCULA SP,

GLYC INDE <P

AXIMOPSIDA VIRID

GLYCEKFA CAPITATA

o\
‘olte]
~NiN
. Lo
N e

(2 X6:00)]
e o o
Cow

o)
)
w~N

CNUPHTIS SP,
PINNMIXTA FABA
AXINOFSIDA SERRICATA
DAITRCNA SPe.
PHAINOGULLMIA SP,
APHECDITCQIDF A (2SPECIES)
FTECNE L.GNGA

PHYLLGDOCE SPe

PHYLLLCOCCIDAE UNIDENTIFIED
PCOAFKE PUGETTENSIS
PILARGIS BEFKELEYIT
SYLLIDAE UNIDENTIFIED
GLYCERA AMERICANA

GLYCERA SP

GONTADA ANNULATA

NINCF GENMMEA

DGRVILLEA SP,

ARICIDEA SP.

LAOMNICE CIPRATA
PRICNCSPIO CIRFIFERA
THAFYX SP,

CHAEFTCZONE SETOSA
CIRFATUL IDAE UNIDENTIFIED
COSSUR IDAY UNIDENTIFIED

DOXNOAHAODODIQOODOODONDOL

loooo‘-.0.0...000‘.0.004.0&

o~
~

AMNTCTEYPANE ALLOGASTER
CAPITELLA CAPITATA
CAPITELL IDAE (H. FILOBRANC
ASVYCHIS SsP

ISCCTIfFRUS SP,

MALDANIDAE UNIDENTIFIED
ANPHAPLTE SP.

TERELCELL IDES STRCEMI

DOODOTOANODOOLOODNOODODODDMNGNDDO O re re =i \)

TETCHORREANCFUS GLACTIALTS
PISTA CRISTATA

PISTA FASCIATA

SABFLLIDAE UNIDENTIFIED

PYDCPMCGONIDA

GAMNMNAKID AMPHIPOD NO.1
GAMNARID AMPEHIPOD NQOo2
GAMMAPTID AMPHIPODS UNIDENT

|

ISCFr oA
CUMACEA
TANATIDACEA

ACILA CASTRENSIS

LUCINGMA ANNULATA
THYASIRA SP.

ROCHEFORTIA SP,
VENFRICAKDTA PAUCIC3STATA

OO IBIODONOMNODOOCIONINDNOO0

MACCNA CARLCTTENSIS
MACCOMA EL IMATA
TELL INA SP,
PSEPHIDIA LCRDI

HIATFLLA SP.
PANDCEFA BILIFTATA
LIMPET

BITTIUM ESCHRICHTII
MITRELLA SP.
CPHIUROLICEA
HOLCTHUROIDEA
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TABLE 40 HAUL LISTINGS PROGRAM FENTHa
~UPEKT INLET STN.1C1 VAN VEEM  30=31CCT 73 7 §-C

b i

ROVMETFFS PER HAUT
TAXCM HAUL NO.

LAI TN A 5D,
PHEAINCOGOLLMIA 4P
(

U]
»

i

s |

s LDITOIDE 2
LT CNLL LIMGA

.
¢ SPECIESY

— ITYUL LT (P &7,
PHYLLCL JCINAF UNIT
PLLAfRE PUGETYIIMS
PILALGES BREVELFY
CYLLICAr OUNITFLTI
OLYCLkt ALFE TCANA
GuYCt A CAPITATA
GUYCL £ SD,

ENTIFIED

<

ASA=nD0nH29N

CLYCIT O

GUNTALF ANNMUL ATA

CrubPhlS <P,

LUYrn INEETS SPL(L.BICIKRATA)
MIRCE GEMPEA

VEEVILLEA SP,

AL LCLULA S,

LALANICE CIFTATA

PrILLCL IO CTIRIIFTRA
TrHALY X 9P,
CrALICZONE SFTNSGA

LET

CIlhwrallL INAE UNIGIATIFITD
COSLUIDAT URICENTIFIED
AVNMCTERYODAR T AULf GASTLR 2
CAvITELL A CLOTTAYA

[ INAE (bofF TLOMRANCHUS)
ALY -

L3t Sk

M A DAF UNITCFPTELIED

al L TiT S

T UL TOFS STRCIMT

i cHANCHUS TLACTALILS

58 CILETATA

w1 FAGCLATA

SR TN USTUCRYTFTIED

FYCN: (Ll

GANY LD ENMPHIPIC NOL I
GAMMLELD £V IPCD MNDWGZ

CAYNATID AMPHIPOLS UNIDENT NOZ
1SLKL LA

“INMIX LA §FAFRA

CLMACE A

TRWFICECLE M

ACILA CASTERINSTS
POUCLLA SD,

LUCILL A ANIUILATEA

tEA TEMUISCULPTA

ITA SFERTITEATA

IDA VINIOLS
ThYELir A 5P,

LG P COTIA T,
VELLFICATRIA FAUCICASTATA
MACLY A CRERLOTITINSIS
MACLH A ELI4ATA

TLeLLLes <D

CrrrlyYEC SUUTITFRANRA
Pt lLLA LOKDE
LATELLA S,

PraNLL B4 FAILTF TATA

CITTILA ESCHE TCHT LT
NITAELLA SP
CONILECTDF A

TVILFAGIA THYUVMFDOTE
MLLLTHLENIOLA
P uERTINCA
P I APULLTOA
ATHYNCHITE THANCCMUS
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TAELE 41 HAUL LISTIMGS

HUFLRT THLEY STM.1C3 VAN VFEN I0-31

0CcTT3

T

1C=164

PROGRAM

BENTHA

TAXLN HAUL NOo.

DATTRCLA SD.

FUATLLOGI LMIA S,

Akl (DITOINE A (Z SPFCIES) "
LTS LOrGA

o [LCTTTr Tk,

NUMETRS PEPRP HAUU

14

15

(=]

PryYLLOUCCIDAEL UNICINT LFIFED
P_LanrE PUGETTENSTS
PILAAGLS tEbrREL Y]
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TAELE 42 HAUL L ISTINGS PROGRAM BENTHS
KWUPERT IMLET STN.10A VAN VFEN 3Mn=31 0OCY73 7 19=-28

Y

NUMLLRS PFR HAUL

TAXCN HAUL NO. 1 21 27 2

N
o
nY
N
~
N

VAITHCLNA €SP,

FRAINCGULLMTIA SP, -
AFba L1ITOINE A (2 spPrECICS)

~TFHLNE L CMC

FrylTLTUCE Sy
PHYLLLCERCINAF UNIDENTIFIFD
BCLARE PUGFTTE NS IS
PLLARGIS FEOKELFYT
SYLLIGAS UL EN IF1ED
GLYCLFA ENFLICANA
GUYCLF £ CrDTTATY
WLYCtR/ SE

»Z
N0 320D =205 ¥

GUY CLEDY
GULTALA £8P HULATA

CANUEHLS SP,.

LUMCE 1T 1S SRl oLICIRFATAY
NIt L GEMNEA

DCRVILLFA SP.

AR LELLER S04

LACKICE CIZMATA

OOCCAOCEDANA=OOC >
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Rt e T -Ye L = Xa ke kb Xa Xl
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Sl DI CITETFIEA
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CLSLLRIDAF P IDFLETLIFTIED
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CAPITEHLL A CAPITATA
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TACLE 43 HAUL L ISTINGS PROGRAM BENTH4
HOLEFRG IMLET STAN.109 VAN VCEN 3C=31 0OCT?3 7 40-4¢

NUFMDBcRS PCR HAUL

TAXCN HAUL NO, a a2 " a3 4
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FSEPHIUIA LCRDI Ce0 CeC CaC Cu € C CsC
HIATELLA SP. 0.0 OeC Cel CeC (o Cs0
FANLORA EIJLIRIATA Cel NaC GaeO (e [ Vel
7~ LINMFET CeC CaoC CeC C.C [ C.C
BITIIUM ESCHRICHTII Ce O Na(C Caf CsC [o} CeC
MITIFLL A SP 0.0 Oof Cal Cel c CeC
OPHIUROIDL A o o Caf CaC CeC CoC [ CeO
MULPACIA INTFERMFDIA 0e0 GeC Cel Ce0 ¢ CoC T T
HCULCTHUKCIDE A Cer Cel €0 Cel (4] t.0
NEMERTINFA g-g g.g g.g g‘ﬁ c CeC
PRIAPUL ICA . . Ce e € c Cel
} ARRYRCHTTE INAMOERUS Cot Oef CeC Cel 0 CeO

TOTAL

120




PROGRAM EENTHZ

(" TABLE 53 BIOMASS SUMMARY
KUPERY INLET STN.1C3 VAN VEEN C-31 OCT73 7 10-16 S HAULS
T OUYAXON T T T T T T T UFRPEOQUENCY T NUMBERS T
FER CFENT AV/ VAR SD DENS/ PCT
0OF HAULS HAUL SQeMe TOTAL
\ DAITRONA SP, 0.C (e Lol Cs 0 [§) 00
( FRATNCGULLMTA SP, NeC 0eC €0 . C C CeC
APHRCDITCIDEA (2 SPECIFS) OeC CeC [ CeC § Gel
ETECRE LUNGA 0.0 CeQ Col e 0 GG
PHYLLGDUCE SP« 0.0 0.C 0.0 Ce0 € Ce0
PHYLLCITCCIDAE UNIDENTIFIED "0eC CeC T Qe 0.0 I B Y ¢ R
PCLOARKE PUGETTENSIS s CeC Cot CeC C CoC
PILARGIS LeFKELTYT CeC CeC Cel Ce0 (o} Ce0
SYLLIDAE UNIDTNTIFIED OeC CeC €l €l (o] CeC
GLYCFRA AMLFTICANA [ I 00 [ d [ [q CeC
GLYCERA CAPITATA 20.C 0.2C Ce2C Cea5 2 2.C
GLYCERA Sk 0eC CeC Ce0 C.C (o] CsC
GLYCINDLE CoC 0.C CeC CeC ¢ C.C
GONI ADA ANNULATA o 0.0 CoC ~ CeC CeC 0 esC T
CNUPHIS SE, 0.0 Cel Cel Qe 0 (o] 0.0
LUMBRINERLS SPe(L.EICIKRATAY CeC 0eC CeC CeC C Qe
NINUF GEMMEA O.C CoC Cel CeC ¢ CoC
OCRVILLTA SP, T C L .0 (WP [ el
ARICIDEA SF. 0e0 OeC € #C 0.C ¢ 0.0
LAUNICE CIKhATA 0. C 0eC 0.0 Cs 0 (¢] Ce0
FPRIONCSPIC CIPRIFERA Qe Vel ez CeCr 0 0.0
THARYX SPe - 0eC Qo0 €.3C Ce5" 4 Gol
CHAETOZUNE SFTOSA 0.0 CeC Ce0 CeC 0 0e0 ~
CIRKATULIDAE UNIDFNTIFIED 0ot Col: Cel CeC o) C.C
COSSURIDAE UNIDFNTIFIED 060 Cof Ceol C ol C C.0C
[ ANWMJTRYPARNF AUUUGASTEF BU.C TeC T TTGELC(U TZ.B8 70 7TT1ed
CAFITELL A CAPLITATA 4C.C Cet €30 Ce 55 4 4ol
CAPITELLIDAL (HeoF ILCBRRANCHUS) 80sC 160 14320 l1el4 16 1643
ASYCHIS Sp Ce0  (CaC Cen (o0 o D0
ISCCIRRUS SP o C.C T0.C T 0.0 Ce0 OO0 - ‘”
MALDANIDAE UNIDENTFIED c.0 CeC CeC CeC C 0.0
ANPHAKETE St e Q.0 CeC Co0 Qe C (¢} Col
TERUBLLL IDES STRCEM] 0. C CoC CeC CoC C C.C
TRKICROCRANCHIIS GLACTACTIS T. T TeT TeT Te U T TeT
PISTA CRISTATA Q.C Cel) Ce0 Cel (4] Ce.0
PISTA FASCIATA 0. C CeoC CoC CeC 0 CeC
SABOLL 1DAE UNIDENTIFIED 0«0 Cel W0 CeC C O0
T PYONUGUNIDA 2C.C T0e20 T T T T 020 T G 45T T2 24¢C
GAMNAKIO ANMFHIPOD NOo1 Oe.C Ce0 CeC Ce0 0 0.C
GAMMARID AMFHIPOD MNOL2 O.C CeC CeC C.C o CeC
GAMMARID ANMFHIPODS UNIDENT NO3 N.0 (a0 CeC Ce0C ¢ CeO
TSOPTIDA 0. T Tel Tet T 0 4] CSU
PINNIX1A FABA CeC CeC c.C Cie & I 0.0
CUMACEA Q.0 CoC C.C CeO (o] 0.0
TANAICACEA 0. C CsC 0.0 GsC o) 0.0
ACILA CASTRENSTS TTT0.C CeC Cell 77 060 7TTDTTT0 L0
NUCULA SFe CeC 0eC Ce0 €0 (o} 0.0
LUCINCMA ANMULATA C.C 0.C Cel CeO (o] OeC
LUCINCEA TENUISCUL PTA fel CeC 0«0 Cel c 00
AXTRUPTICA SERFTUATA Te U Uel CeU Tel Lo} U0
AXINLPSIDA VIRIDI'S Ce 0 CoeC CeC CoC [¢] 0¢0
THYASIRA SP, DeC Ge0 C.C Co (s 0sC
RUCHEFUKRTIA SP, | 0.C 0aC 0.0 CeC [o} CeC
Sl VENERICLARDIA PAUCTICOSTATA 77777777 0.0 O0eC T CeC T C.C 0 T C.C
MACUMA CARLCTTENSIS 0.0 Cel CoC CeO 0 CeC
MACUMA ELIMATA 0.0 CaC C.0 0.C c CsC
\ TELLINA SP 0.0 CoC Ce0 0.0 [¢] Ce0
CUFPSCAYAX SUPDTAPRANE T.C TeT TeC T.C T Te0
PSEPHIDIA LURDI 0. C Ce CoC CeC (4] CeG
HIATELLA SP, C.C 0.0 Cel CeO 0 Ce0
| FANDOKA EILIRIATA GO 0.0 Col CeO [ CaC
' CIVMOLT C.C CeC C.C 0. C [Q CsC
BITYIUM ESCHRICHTII O Ce Cel Coel ¢ .0
MITHFLLA SP NeC CeC CoC 0.0 c CeC
CPHIUKOIDEA 0.C Cel Cel CeC (o] CeC
MOLPACIA INTFFMEDIA 0.0 0.0 0eC P o 0o P
HCLOTHURCIDEA CeC CaC CaC CeC c CeC
NCMERTINEA NeC CoC Cof CeC C CeO
\ ERIAPUL IDA 0oc (or Gt o0 ¢ Gl
e ARHYRCTITITE INANMCERNUS t.C Cel CeC T [4 (.C

TOTAL

el
o ]
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BIOMASS SUMMARY

PROGRAM BENTH2

TABLE 54
RUPERT INLET STN¢1C4 VAN VEEN 30-31 0OCY73 7 19-28 10 HAULS
- T YAXGON T T FREOUFNCY NUMBERS T
PER CENT AV/ 21 SD DENS/ PCT
UF HAULS HAUL SOeMs TOTAL
N DAITRCNA SP. Celd Col Col CeC & Ois €
4 PHAINCGULLMIA SP. G.C C.C CoC C.C C CeC
APFRCOITCIDEA (2 SPECIES) 100 Ce2C [ TXQ Ce€3 2 0eC
LTEURL L CNGA 60.0 Ce€O o Ce27 Ce52 [ Cel
PHYLLOCOCE &P, ) o 100  Ce10 C.1C Ce22 1 CeC
PHYLLULLCICAE UNIDENTIFIED Ve Cet CeC Ceol [ O o
FUDAKKE FUCGLTTENSIS 10.C C.20 CsaC C.63 2 Ce0
PILARGIS LERKELEY] 10.C CelC CelC Ce32 1 0.0
SYLLIUAE UNINDENTIFIFD 30«0 o230 (1423 Cet8 3 Cal
GLYCT A ArEr TCANA 1C.C Cel( Cell Ce32 1 CeC |
GLYCEKA CARITATA GOeC 2420 251 1.87 32 Ce3
GLYCERA St 0.0 O Col Cof € CeC
GLYCINCE 10.C CelO CelC Co32 1 0.0
. GUNLADA ANNULATA CoeC  0sC Qa0 Ce0 TG T 0.0
ONUPHIS SR 1C.C CslC C.10 Ce32 1 CeC
LUMBRINEFRLIS SPe(LeBICIFRATA) Q0.0 1e€C Ce93 Ce97 16 Ce2
NINGE GENMMEA Cel Ce0 Coli 0.0 « 00
CCRVILLE# SF. 3T.T T.4C T4 TL.70 4 Ce0
AR ICIDEA SP. 1C.C Cel0 CeilC .32 1 Call
LAONICL CIKFATA 4Ce 0 CeS0 Ce50 Ce71 s 0.0
FFICNCSP IO CIRRIFERA . 7CeC  1a.7C 3.57 189 17 0.2
o THARYX SP. 7CeC SeEC SCel8 7408 8 CeS |
CHAETUZUNE SETOSA 2Ce0 Ce20 Coed€ 067 3 Cel
CIRKATUL ILAL UNIDFENTIFIFD c.0 C.C C.0 0.C c CeC
COSSURIDAE UNIDERTIFLED C.0 Cef Co [P (s Cset
ERMCTIRYPARNT AULUGESTEFR T0C.c TI1G.F0 SCLY 5T €2.7E 1198 1l.2
CAPITLLLA CAPITATA 8CeC 2C0e1C 323B.7€ S6.91 2C1 19
CAPITLLL IDAE (HJFILOBFANCHUS) OCel 8G9941C GUHEQOCLCE 31591 BSCT1 84,4
£SYCHES SP 0.0 CeC 0l Cel C  C.C
- 1SCCIRRUS P 30.C CeSC Ce72 .0.85 5 CeC
MALDANIDAE UNIDENTYFIED 6C4 0 1.2C 1.0C 1640 12 (ol
AMPHARETE SPa 5CeC 110 277 1. €6 11 Cel
TERPEBELL IDES STROFMI CeC CeC Cofr CoN C £aC
TRICHLLTRERCHUS GLECTALTIS 10 %10 .10 o372 1 [arYy -
PISTA CHISTATA 10.0 CetC Ca10 C.32 1 € oC
PISTA FASCIATA 0.0 OeC Ce0 Ce0 0 0.0
SABELLIDAE UNMIDENYIFIED 100 c.1Cc Celr  €.32 g CeC
- PYCRNUGGCNIDA o CeC 0.C [ ¢ CeC C CeC
GAMMAKID ANMPHIPOD NOL1 20.0 CecC CelE Ced?2 2 CeC
GAMMARIC AMEHIPOD NOo2 20.0 [ CeZ3 CeaB 3 CelC .
GAMMAKID AMPHIPODS UNIDENT NO3 10.0 Cel(C Cell: ¢e3d2 1 Cel
YSOPJUDA Ta0 UL T T C Te 0 T TeC
PINNIX1A FAbA 30.C Ce70 1.324 1.16 7 0.1
CUMACLA 306C 163€ 1179 3.43 13 Col
TANAICACEA 0.0 0. C CeC Cel ¢ Cel
- ACILA CASTRENSIS T ClC O 0.0 CeC 7 C 0.0
NUCULA SPe. Q.C Ce0 CeC CeC e CeC
LUCINCLNMA ANNUL ATA Ol 0l Cet Cel n Qe
LUCINCMA TENUISCULPTA 0.0 CeC C.C C.0 c CeC
AXTIRCFSIUA SFFRICATE 1T.0 Te.10 T.IT CTe32 T Tel
AXINGPSILA VIRINDIS 0.0 Qo0 Caol CeU (o Ce0
THYASIKA SFe 1Ce0 Cel0 CaiC Ce32 1 0e0
KOCHEFCRTLIA SP, s 0«0 CeC CeC Ce0 (d CeC
o VENEKICARDIA PAUCTICCSTATA Y Y o] 0.0 (e Cel e CeC -
MACUMA CARLCTYTENSIS 604C 1,7¢C 579 2e061 17 Ce2
MACUNMA ELIMATA 0.C 0.0 €0 Ce0 (4] CoC
\ TELL INA €SP [WEXS Col Col Croil ¢ O4C
CONPSUFYAX SUTOTAPHANFE Tel CeC CaT C.T C TU
PSLPHIDIA LURDI 7C«0 1.CC Ce67 0.82 1C Col
HIATELLA SP, 0.0 OeC [ CeC c Ce0
FANDUHRA EILIRIATA 0eC Cel C.C Csle 0 Ca0C
( CIMVPET 1C.C CelC Ce1C (32 1 C.0C
BITTIUN ESCHRICHTII I B 0eEC (72 Ce €S 5 Cel
MITKELLA SP 20.0 C.8C 372 1.3 8 Cel
OPHIUKCICE A e Cot (O ¢l Cel* CoeO 0 0.0
MCLPACIA INTERMEDTA CoC 0.¢ C.0 Ca0 B B < o
HOLLTRUKCIOEA 1CeC CalO CelC Ce32 1 CeC
) NLMELRT INEA 1C.0 CelC Ne.10 0432 1 Ce0
L FIAPULILA JeC Cof C.C CeC (4 CoC
[ ARRYNCRITE TNAVOLRUS %0 Ceal (et 9 0.70C 3 OeC
' 1065C

TOTAL
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BIOMASS SUMWMARY

. TABLE 55 PFOGRAM BENTH2
HCLGBERG INLET STNe1D9 VAN VEEN 30-31 OCT73 7 40-49 1¢ HAULS
TAXON T T T T T T FREQUENCY NUMRERS T
s PEFK CENT AV/ VAR SD DFNS/ PCT
OF HAULS HAUL SQeMe TYOTAL
© DAITRUNA SP, Qs C € ol CoC Cel [ CeC
= PHATKCCULLHMTA &P, T.T T C.0 (o0 ] Gl
APHRCDITOIDEA (2 SPECIES) 2CeC Ce2C 0.18& OCet2 2 OeC
ETEUNE LUONGA 5040 Ce6C Csa9 Cs70 6 Ce0
FHYLLGDCCE SP., B . 2Cet  ©e2C el18 Ce 2 2 Ce0
PHYLLCDGCIDAE UNICENTIFIED 1C.C Cell CelC Cu32 & 0e0 - —
PULCARKE PUGETTENSIS €040 1.00 lell 105 10 (e
PILARGIS BEFKELFYI 0.0 Cel 0.0 Qe o Cel
SYLLIDAE UNINENTIFIED 5.0 G 1.C0 133 1.15 1¢ Cel
CLYCERA AMEF TCANA G C C.0 C.C C. 0 C 0.C
GLYCERA CAFITATA 100 2.70 2.12 1677 27 Oel
GLYCERA SPe 0.C CeC C.C 0¢C o] CaC
GLYCINDE . 40.C Ce7C_ €Ce©C.  CeQ5 7  Col
GUN1 ADA ANNULATA - 100 CelD CelC Ce32 1 CeC I
CNUPHIS SP., 19sC €10 Cel1C C.32 1 CeC
LUMEBKRINLEKIS SP(L.BICIRRATA) £0.0C 1.20 LeR4g CeG2 12 Coet
NINCE GENMMEA 0,0 CeC CeC CeC c CeC
DURVILLEA Sk 20,0 Ce2C CelB Ced?2 2 [
ARICIDEA SPe. Ce Oe0 Ceol CeC 0 0.0
LACNICE CIRFATA S0.C 1e%C 117 1.C8 15 Cel
PRIUNCSFI0 CIRRIFERA 30.C 0e5C 1.6C 1.26 €& CeC
THARYX SPe o 160 6 9C0Ne10 G78124.L€ 312,75 9001, 38,9
CHAH TOZUNE- SETCSA 40.C Oe5¢( C<SC Ce71 5 Cel
CIRRATUL IDAE UNIUENTYIFTED O.C Ol Cel Ce.C (o] 00
COCSSURIDAL UNIDENTIFIFD IS el Ce0 Ce 0 C.C
ANMVMOTRYPARNE AULNGASTER “ITC.C 373.°C 3C37.29 5%.11 3732 1€.1
CAPITELLA CAPITATA S0eC 3.1C 244,32 4o C3 31 Cel
CAPITELLIDAE (H.FILOBFANCHUS) 1C0eC GG2.,(CC 0.C CeC G9CS0 43,2
ASYCHIS SP B 10eC_* CelC_~ CelC  CTa32 1 LeC
ISCCIRRUS SP 2C.C GCe20C G118 Ce42 2 C.C -
MALDANIOAL UNIDENTFIED CeC Ce0 Cel CeC o] CoC
AMPHARETE SPe 1C0. C 1.€C Cet2 Ce?79 18 Cel
TERCBELLICES STROEM] 204 C Ce20 Cob€ 0,67 2 C.C
TRICROLFANCRUS GUACTALCTS TC.T Te2C CeoC C.63 Z CeC
PISTA CRISTATA CeC 0.0 CeC CeC (o] 0.C
PISTA FASCIATA 20 (C Ve20 Cel€ Ne42 2 0sC
SABELL IDAE UNIDENTIFIED 20eC  Ce3C_ =~ Ced& Ce®7 3  0eC
T PYCNUGUNIDA D 0. C Ce( CeC C.C (o] CeC
GANNMARID ANPHIPCD NO! 1000 2.5C 4eCE 24 €1 25 Oel
GAMMARID ANMPHIPOD NC.2 40.C Cea0 Ce27 0,52 4 Ot
GCAMMLRID ANMESIPGDS UNIDENT NO3 2Ce O Ce2C Cel8 (o442 2 Col:
1SGPL0A 0.T Cel CeC TeT C CeT
PINNIXIA FABA 04 C CeC Cu? Ce0 0 0.0
CUMACEA 50.0 Q.€C (49 070 6 el
TANAICACEA CeC CoC CoC CeC o CeC
e ACILA CASTRENSYIS 7 T TT5Ce 0 1480777 b6e4C 2453 718 7 0.1
NUCULA SF. 600 1¢1C le21 1.10 11 0.0
LUCINCMA ANNULATA C.C CeC C.C 2.0 el CeC
LUCENUMA TENUISCUL PTA Cel OeC CeC Ce [ C.C
AXTNCPSITA SERRICATEA TTe Ze =0 Tl 2 7« 549 25 [P
AXINUGPSIDA VIRIDIS 9C.C S50 2T7e€1 Se25 55 Ce2
THYASIRA SP. CeC GeC C.C 0.C [¢] CeC
KOCHEFURTIA SP, . e 0eC Cel  CoC Q CeC
= VENLRICARDIA PAUCICDSTATA "" 1CeC CelC ~  Cell Ce32 1T (L0
MACOMA CAKLUTTENSIS BCeC 2+€0 316 1.78 26 Cel
MACUNMA ELIMATA 1C.C Cs1C Cell Ce32 1 O.C
- TELLINA SP Col 0 ot Ce0 0.C ¢ C.0
CCVPSTVVYAX SUPDIANHARE TI%C TeIn eIt e 32 )| e
PSECHIDIA LURDI ECeO 17C 2423 1¢49 17 O¢l
HIATELLA SPe Ce0 CeC CeC 0o C C 0e0
PANDLKA EILIRIATA Col Col Cef a0 0 0.0
r LIMPLT [ CoC Cs0 Ce0 [¢] Cel
BITTIUM LSCHRICHTII SCeC 2.(C Re22 287 20 Col
MITKELLA SP CeG Co0 Ce0 Ce 0 CeC
OPHIUPOIDE A 1%¢C CelC CelC Ce32 1 Ce0
MGLPACLA INTERMEDIAT - O, ¢ 0.C C.0 CeC 0T 060 T T T T —
HLLCTHUKLUIDEA O.C DeC CeC CeC (o] CeC
NEMLRPTINEA S0.0C Ce9C 1.21 110 9 C.C
. PR IAPUL ICA Cel CeC CeC Ce0 C CeC
e FRRYNCHITE INAMOENUOS CeC CeC CeC Tel [o] CeC
TUTAL 23114
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TABLE 56 BIOMASS SUMMARY PROGRAM BENTH2
HOLBERG INLET STNL.ICS VAN VEEN 3(-31 0CY73 7 30-39 1C HAULS
o TYAXON T T T T T T T T T RREQURNCY T T T T U NUMRBERS T T e T
PER CENT AV/ VAR SD DFKNS/ FPCY
OF HAULS HAUL SQeMe TOTAL
DAITRONA SP, CsC OeC CaN Ce? c CeC
PHATINCGULLMIA SP, R 0. C Co( CeC Ce 0 [s) C.C
APHRCDITCIDELA (2 SPECIES) 1CeC CelC CelC Ce32 1 Ce.0
FTECANE LCOCNGA . 400 Ce&0 Ce50 Ce71 S 0e0
PHYLLCLCCE SP. e 0.5C 72 Ge 85 s 00
PHYLLCDUCICAF UNIDENTIFIED Col C.C Col Cel 0 G0
PUOCARKE FUCETTENSIS 106C OelC OelC Ce32 1 CeO
PILARGIS BEFKFLFY] 100 010 Oe1C Ce32 1 Ce.C
SYLLIDAL UNINDFNYIFIED 5CeC G.7¢C €68 0eB2 7 Cel
GLYCULA A AVERTICANA T 0 .0 [P .0 (¢ 0.0
GLYCERA CAFITATA 9CeC 3.20 329 1.81 32 Ca2
GLYCERA SPoe Ce 0 CeC CeO C.0 (¢] 0.0
GLYCIKDE &0 0 1.7C 1.3 1«16 17 Cel -
GUNIALA ANNULATA 7 7 AR o o I o I Ca.C C.0 B & o o
CHNUPHLS SPe 10,0 CelC CelC Ce32 1 Ce0
LUMBRINERIS SPe (L. oBICIRRATA) 1700 2+7C 334 183 27 Ce2
NINCE Gt MMEA 10e6C €10 CelC Ce22 1 CoC
CURVILTULA SPe 3C.0 7T 7o uC TeS7 7 a1
ARKICIUEA SPa 1C«0 G110 ColD Ce 32 1 C.0
LAUONICE CIKRATA an, e 1et0C Ca93 C.97 14 Coel
FRIUNCSPIO CIRFIFERA - 1CeC _Q.1C C.10C Ce32 1 C.C
TTHARYX SFe. T T TTTAC0.0 T 760 T 14,62 3.6 76 CeS
CHAFTGZOGKNE SETCOSA 10.C NelC CelC Ce32 1 0eC
CIRRATULIUGAE UNITDENTIFIED Ce0 0,0 CoC C.C ¢ 0.0
COSSUKIDAE UNITFANTIFIED Ce0 CeC Col OeC [o} Col
AVRTTRYV ANE EUUTIGASTEF ITC.T 327.00 221543 &47.11 3279 23.7
CAPITELLLA CARPITATA 40,0 1edit: €e4S 2455 14 Oel
CAFITELLIDAE (Hf 1LOBRANCHUS) 1C0.0 9G2,C0 CeC Cel S9Ge 72,1
ASYCHIS SP 0.C  Cof .0 Ce0 c CeC
1SCCIRRUS SPT T 10l Cell a Cel10 Ce32 1T 0.0
MALDANIUDAE UNIDENTFIED 0.C CoC C.C C.C c .0
AMPHARETE SPe 6C. 0 1e¢€0 4,27 2eC7 16 Oe!
TERERLLL IGES STRCEM™T ac 0 N € .93 Ce97 6 0.0
- TRICRGCHAF CHUS GUACTALIS IT. C Ts10 TIT Te32 T UeT
PISTA CRISTATA C.C CeC CeC € &l € 0.0
P1STA FASCILATA 0.C CeC CoC CeC c G.C
SABELLIDAE UNICENTIFIED 30eC  Cet0 Cet9 Ce70 & C.0
T PYCNUOGGONIDA ) ) T Ce 07 0.¢C ' T Cel Ce o CeC
GANMMARID ANMPFHIPOD NCo1 4C.0 Oe€C CeC2 CeG7 6 CeC
GAMMARI(D AMPHIPOD NOe2 90.C 3¢7C S5.24 2.9:31 37 Ce3
GAMMARILC AMPRIPODS UNIOCFNY NC3 10.0 N, 10C (10 Ce32 1 C.0C
TSOFGD& TC.C TH»ecT Ted4dT TeD3 2 ToU
PINNIXT A FABA 10.0 Cel0 CelC Ce32 1 Ce0
CUMACEA 30.0 040 Ced9 e 70 a 0.0
TANAIDACEA CeC C.C CeC CeC [} CeC
C T TOACILA CASTKENSIS — T 7T T 7T 0lC CeC 0.0 CeC 70 L0 Tt
NUCULA SF. 60,0 1.2¢C 1.9€¢ 1e40C 12 Oal
LUCIRAGMA ANNULATA 0.0 CeC CeC CeC @ CeC
LUCINCMA TENUTSCUL PTA aC. 0 €4 S8 CefC Ce71 5 Col
EXTNCPFSILA SLPRFICATE TTT.T T ur Ay oY of T+50C A& (. 3X
AXINUPSIDA VIRIDIS 1C0.0 1020 22462 4a.76 102 Ce7
THYASI A SPe 0.0 CoC CoC [P ¢] (o] 0.0
KCCHEFCRTIA SP. . 10.C  CelC G 1€ Cel2 1 0.C S
T VENERICARDIA pALCICOSTiTI‘ C.C Cef CeC C.0 C CeC
MACUMA CAKLUTTENSTS 1000 Re 70 Sel2 2426 87 Cob
MACOMA ELIMATA Ce0 CeC Ce0 Co0 C Ce0
TELLINA SP C.C C.C 0 fel ¢ Oef
CGVPECVYAX CSULDTADHARNE (@Y 0.C Cel e 0 o Ce0
PSEPHICIA LURDI GCeC 160 lelt 1.C7 16 Cel
HIATELLA SPe Ce CeC Ce0 CeC ¢ CeC
FANDCGRA EILIRIATE GoC [PEe CeC ot ¢ [
LIMPET 0.C Cef Ce( CeC C CeC
CITTIUM ESCHRICHTII 70.C 1.0 4eco 2423 1o Cal
MITRELLA SP 0. 0t CeC CeC C Ce
OPHIUROIDEA ) o Ce0 Cof Cef ot n 0.C o
MOLPAUIA INTEPN[DIA NeC CeC CeC Cel © C.0
HCLCTHUKCICELA 1Cef c.lo (10 fe22 1 CoC
NEMERTINFA SCa Ne€0 (.89 Ce70 € CeC
. P 1APULICA 0.C Cel (0 a0 0 Cec
4 ARRYNCHITE TINAMOEMNUS C.0 GeC €.l Cof C C.C
13RS

TOTAL
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(" TABLE 2/ BICOMASS SUMMARY PROGRAM BENTH2
HCOLBERG INLET STN.106 VAN VEEN 3C-31 0OCT73 i £2-61 1¢C HAULS
. TAXGN T T/ T FREQUENCY NUMBFRS e
PER CENT AV/ VAR SO DENE/ PCTY
CF HAULS HAUL SCeMe TOTAL
\ DAITRUONA SP, 1C0.C 25: €€ BOEC €4 29,43 356 14,9
{ PHATNTCGULLUMTA TP, DU ety Cs0C Ta 2} T.10 g C.4 -
APHRCOTTLIDE A {2 SPECIES) 10.0 Oe1C Cel10 Ce32 1 CeC
ETEUNE LUNGA 0.0 0.0 C.C 0.0 o C.0
PHYLLLDUGCE SPe. CeC Ce0 C.0 Ce0 C OeC
PHYLLOCOCIDAE UNTICENYIFIED 77 0.0 77 C.C - C.0 Ce0 & cCeOT T T/
PLCAKKE PUGLTTENSITS : 2040 0e20 tel8 Cet2 2 Cel
PILARGIS BERKFLEY] 10.0C CelC CelC Ce32 1 C.C
SYLL IDAL UNIDFNTIFIED 0. C CeC CeC Co € C CeC
GLYCT KA ARERTCANA e 0 [ (a3 o} ¢ ToC
GLYCEKA CAPITATA 8C.C 0,.,%C C.32 Ceb7 9 Dea
GLYCERA SP, 100 CelC [olr3p & o Ca3d2 H C.0
GLYCINDE 60.0 (¢ Ce27 Ce52 6 Co3
GUNIADA ANNULATA - 77— 7777 T 20.0 0«20 CelB C.t2 2 Cet T
UNUPHIS SP, C.C Cef CeC C.0 (o} Cel
LUMLRINERLIS SP.(L.EICIRRATA) 60,0 0,oC CeQQ Ce90Q -] Cet
NINCE Gt MMEA 0.C O Cof 0.0 ¢ G «C
DURVILTUL A SF. T T Ot TLU TW 0 () TeC
AFICLDEA SP, 10 Ce3C Ce9¢C 0+ 95 3 Cel
LACNICE CIRRATA 50.0 Ce.S0 (.28 €953 (3 Q.2
PRIUNCSPIO CIRPIFFRA 0.9 G0 €0 0.0 ¢ 0.0
THARYX SP, S T 200 0.20C ) C.18 0,82 & el T
CHALTUZGNE SETOSA 5060 .80 1407 103 8 € a3
ClR«ATULICAE UMNIDFNTIFIED O.C 0sC U.( Oe O o 060
CUSSURTDAE UNIDFMTIFIFD 0,0 0.C o0 CwC C Ce0
AVMFT"Y“AKE“KUFUrrtTtr—“—“—“—”‘—————TrU—v—"In?“vr'_“’zﬁr‘hﬁ SYTe77 1827 76.4 -
CAPITELL A CAPITAY A Ve.C Oe0 040 CeC C Ce0
CAPITELLIDAF (HeFILUBFANCHUS) 80,0 120 CeB4 Ce92 12 QS
ASYCHIS SP D«0 CeC Caf Gl C Qe
ISCCIRFUS SP T 0.0 T CeC 7 Ce0 Ce0 T TCTTTCL.OT T -
MALUDANIDAE UNIDENTFIED 00 OeC 0.0 0.0 (¢} Ce0
AMPHAKE TE SFo, 3C.0 Ceti 0 Get4Q 070 4 02
TERLLDELL IDES STRCOEMT Q0.0 24 8C 3.07 1.75 28 1.2
TRICHAGERARNTPUS GLACTALCTS 0.0 TeT Te0 .G [¢) LT
PISTA CRISTATA 0.0 el Ce0 Ce (o] [ Y
PISTA FASCIATA 0.0 CeC Cel C 0 0 0¢0
SABELLIDAL UNIDENTIFIED Oe.C CeC CeO Oe0 0 0.0
B PYCNCGUNIDA - X A ¢ S P o] B ¢ L Y ¢ TP o
GAMMARID AMPHIPOD NCo1 4GC.0 Ce7C 1Le12 1.C6 7 0e3
. GAMMARID AMPHIPOD NCo2 1CC.C 480 1«73 1632 ag 2.0
GAMMARID ANMPHIFNDSE UNIDENT NO3 Oe CoC CL.0 Co:0 2] CeC
TSCPTIDA O« 0 Tl Ter CTe0C T T
PINNIXI A FABA 0.0 0.C Ce0 Oe0 (o] 0.0
CUMACEA 0«0 CetC Ce27 Ceb52 4 Ce2
TANAICACEA 0e0C CeC Col 2.0 ¢ Ce0
ACILA CASTRENSTIS - 0eD 0. T 7 Cald 0.0 ~ O CL0 - ———
NUCULA SP, 2C.0 0e3C Ced€ Ce67 3 Cal
LUCIANCMA ANNULATA 10.C Ca10C CelO Ce32 1 Oe0
LUCINCMA TENUTSCULPTA 10.C Cell Cell Coe32 1 0.0
AXTHNGPSITA SFWRFTCKETE LIRS D=0 Te 5% Cs 71 S Ue2
AXINGRPSIDA VIRIDIS Q0.0 1eQC 1e.R8 137 19 C.8
THYASIRA SPe 10,0 0.10 0.10 0e32 1 00
FOCHEFCRTIA SP, 0e0 0.0 Cul C.0 [¢] 0eC
o VENCKRICAKDIA PAUCICNSTATA T 0e0 Cef T Ce0 Qe T 0T 0T T
MACOMA CARLCTTENSIS 70.0 1.€0 2.04 143 16 Ce7
MACOMA ELIMATA 0.0 0.0 OeC C.0 0 Ce0
\_ TELLINA SP NeD NeC 0.0 (el o Cel
CURPESCFNYZX SUPDIAPHERE TeU TeC T+ T T 0 T CeC
PSEPHIVIA LORDI 0.0C 0eC Ce0 CeC 0 Ce0
HIATLLLA SP. Nt 0.0 CaC Ce [ 0.0
FANDCRA EILIRTATA NeC 0.¢C O0.C CoC C C.C
s LiImPET 0.C CoC C.C CeC ¢ CeC
EITTIUM ESCHRICHTII Ne) Ce0C Caof Ce O ¢ Cef
MITRELLA SP 0e0 Cel CeC Ce0 (¢ 0.C
CPHIUKCGIDE A CeC 0.C sl CaC ¢ Cel o
MOLPACLIA [INTERMEDTA Oel Oef Cel Col c Ce0
HULGTHURCIDEA CeC OeC Ol Ce0 c CeC
NEMERT INCA 1Ce€ Cel( CelC Ce32 1 Ce0O
\ FRIAPULICA "D fLC o0 o ¢ CsC
7 AREYNCHITE INAMDFNUS Cel Cel C.0 CeC 0 Cel
TUTAL 2391
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TABLE 58  BIGMASS SUMMARY PROGRAM BENTHZ
RUPEFRT INLET STNe1Cl VAN VFEN 306-310CY 73 7 6&=q 5 HAULS
TAXON — T T e e e BIOMASS {WEIGHT) e e
AV/ VAR SD  WET wT PCT  DRY WY PCT
HAUL /S0.Me TOTAL /SQeMe TOT
9 DAITRUNA SP. CoC Cot CwiC 0aC 0.C ¢sC €l
T PHATNCGULLRIA SP. a0 Ce0 CeC Tal [ T C TeC
APHRCCITUIDEA (2 SPECIES) Cel 0ol G 0ot 0,0 Ce0 0,0
ETFUNE LUNGA 0.0 Cel CoC Ceol 0.0 0eC Ce0
FHYLLGDUCE SP. 00 CeO Cel CoC 0.0 C.0 C.0
PHYLLCCGCCIDAE UNIDENTIFIED 77777 Gl.0 CeC CeC ™ (40 Cel ™ 0O LT T
PUDARKE FUCGETTFNSIS CeC (I CeC CeC 0.0 Ce0 C.C
PILARGIS ELFKELEYI 0.0 C.C Ce€ Qet Ne0 (a0 0e0
SYLLIGAE UNIDEMTIFIED 0.C 0.0 CoC 0 sC Ce0 CeC C.C
GUYCERA FRERTCENFE T. 36 (.85 [ 9% 1 o 3.6 40,917 Ce50 42.8
GLYCERA CAPITATA (el CaC Cel Cel 0.0 Cel 0.0
GLYCFRA <P, O.C CeC Cel e Ce0 Ce Ce0
GLYC INDE CeC CeC Cel CC 0ol 0.C CsC .
GGNIADA ANNULATA 77 7 7700 T T Qe T T 060 Col Qe T TR T T
CNUPHIS Sk, 0.0 0.C CoC el 0.0 0.0 0eC
LUMARERINERIS SP.(L.BICI+RATA) CeC C.C CeC 0eC Ce0 CeC 0.0
NINOF GENMMEA CeC o0 C.C fel 0eC ¢ 0 C.0
DURVILLEXA &P, T. 0 Te0 Csl o C T<0 C.0 T.0
AFICIDLA SP. 0.0 C+0 CeC (e Qo0 Ce0 0.0
LACONICE CIRKATA 0.0 Cel (e GG CeC Ce 0.C
PRIONCSPIO CIRFIFERA - C.0 CeCG- _ Cof CeC  Ce0  0eC  0oC .
THARYX Sk, Y ¢ WO « IR I ¢ Cel Ge 0.0 00 040
CHAETUZGNE SETGSA g Ce0l CoC feC C.C 0.0 0.0 0.C
CIKFATUL IDAC UNIDFENTIFIED C.C CeG CeC Cel Ol OeC Ce0
CCSSURICAL UNIDFNTIFIED (o0 (ol ol OeC T oC Col 0.0
AFNGTRYFANE AULOGASTET TLe12 TeCT TeCa Te2 1364 Cel7 1443
CAPITELLA CAPITATA CaoC CeC CeC CaC 0.0 Ce0 0.0
CAPITELL IDAE (HFILOBFANCHUS) C,.34 C.S8 P76 4 2R,E4 C.48 4Ca4
ASYCHIS SpP CeC Ce Cel 0ol CeC 0.C Ce0 _
ISOCIRRUS SP™ - CeC ™ T CLC CeC ~ CeC Co0 " Ceob T0.0T -
MALDANIDAE UNIDENYFIED Ce0 C.0 CeC CeC CalC OcC 0eC
AMPHARLTE SFa 0.0 Ce0 CeC GeC 0.0 C.C CeC
TERELELL IDES STROFM] C.C Cen Cold Col Cen Ga Caoli o
TRICHUCRANCRUS GUACTALTS T+ 0 T [Py TC TLT Te 0 CeT
PISTA CRISTATA CeC CeC Cal CeC Ce0 OeC GeC
P1STA FASCIATA 0.0 CeD (e e - 0.0 0.0 0.0
SALELLICAE UNIDENTIFIED C.C 0.0 Ce0 0.C 0.C CeC Ce0
PYCHWCGONIDA 7 777 T el T T Ce LT Ce0 T T 0eC T 00T CelT T -
GAMMARLID AMPHIPOD NGl 0.0 0.0 (e C CeC 0.0 Ce O 0.C
GAMMARID AMPHIFOD NQ.2 C.0 Ce0 CeC 0.C C.C 0.0 CeC
GAMMARKID AMPHIPOCS UNIDFNT NO2 C.C Ce0 (e Cel 0.0 CoC 00
T5CPUDA e T el CL.C CeC UOeU  C.T CeUT
FINNIX1A FABA CeC CoC Cal CeC Ca0 Ce0 Ce0
CUMACEA 0.C CeC (eC Cel 0.0 0.0 0.0
TANAIDACEA 0.C Ce0 CeC CeC 0.0 Ce O 0.0
ACILA CASTRENSIS - el ™ 77T D0 TRl T T e T T 0 0T T CG T T
NUCULA SP,. 0¢0 Ce Cel Gel 0.0 0.0 0.0
LUCINUMA ANNULATA C.0 C.0 CoC Ce 0.0 0.l Ce0
LUCINCHA TENUISCULPTA 0«C 0.C CeC Cef Oe0C CeC CeC
AXTNUFSTIUA SEFRFIUATE e U Gel¥ Tel- LR Al CTaU Tel) UeC
AXINGPSIDA VIRIDIS CeC (0 CeC C.C 0e0 CeC CeC
THYASIRA SP. 0.C 0.0 (eC 0.0 049 Ce0 0.0
ROCHEFLRTIA SP. 0.0 Ce0 €.0 00 Co0 0. C CoC
VENERICARDIA PAUCTCOSTATA 7 CeC " Lol  Col 7" Cel 7" 0el T 0e0 " Cul
MACOMA CARLOTTENSIS C.06 Ue02 Ce13 0e6 6482 003 265
MACOMA ELIMATA 0.0 fel CeC CeC Ce0 0.C €0
TELLINA SP CeC (eC C.C CeC Oe0 Ce.C C.C
CUOVESTWVYAX SUBDTAPHANE C.U Te0 Tl el U0 Cel Tl
PSEPHIDIA LORDI OeC Col CeC Ce0 0.0 QeC 0.0 *
HIATLLLA SP. 0.C C.0 0eC CeC 00 C.0 0.0
PANDCRA EILIRIATA Qe Cal (o (e 0 0.0 Cel 0,0
TIFPETY TeC [y [ Cel [OrY] C.0 CeC
BITTIUM ESCHRICHTII 0eC Cel Ce0 CeC 0e0 Ce0 CeC
MITKELLA SP i CeC Cel (L .0 N0 Ce0 0.C
CPHIUKOIDEA CeO CeC C.0 CeO Ca0 C.0 0e0 o
NMOLPADRTA INTFPMEDTA  —  ° Col Aot CeC CoC 0.0 Cl.C C.0 T
HOLOGTHURCIDEA - C.C a0 CeC Cal Ce0 CeC CeC
NEMERTINEA CeC CeoC Ce0 CeC 0.C CoC c.C
\ PPRIAPUL {DA 0.0 (a0 Cef ref 0.0 Ce0 0.0
e ARRYRCRITE INAMOEKRUS [ Y4 TeC T TeC G+C . ¢ T 0

TOTALS 8.8 1e18
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{ TABLE DY HAIOMASS SUMMARY PROGRAM EBENTHZ
RUPLCRT INLET STN.1C3 VAN VEEN 30-31 0CT7?3 7 1C-16 S HAULS
TAXOUN BIOMASS (WEIGHT)

AV/ VAR SD  WwFT WY PCY DRY WT PCY
HAUL /S5CeMs TOTAL /SQeM, TOT

. DAJTRONA SP. 0eC CeC CeN NeC Ce0 NeC 0.C

d PHATRCGULLMI A SP, Gel { oY Gel Gl 0.0 Cel Gol
APHRCUITCIDLA (2 SPECIES) Ce0 Ce0 G0 CeC 0.0 C.0 0.0 <
ETEUNE LCNGA 0.0 CeO Qe CeC OeC Ce0 Cel
PHYLL CDOCLE SPe Go? fo) CeC Oe0 C.0C GeC CeC
PHYLLUOCCICAE UNIDFNTIFIED  — — (.0 I Y o 0.0 CeC 0.0 0ol GO0 T
FPOLCARK!. FUGETTENSTIS 0.0 CeQ CeC Col Ce0 Ce0 CeO
PILARGIS bLERKFLEYT 0+C CeC CeC Cal CeD CeO 0.0
SYLLIDAE UNIDENTIFIED C.0 CeC CeC C.C 0.9 Ce0 Qa0
GLYCERA ANERTCANA Cel Ced OB T € [BIr] .0 (g
GLYCLULKA CAPITATA 0e.C2 C00 C.Ca O0e2 2C.CC CoC3 206C
GLYCERA SP, CeC Ce0 CeC C.C 0.0 Cs0 Cel
GLYCINDE ) 0.0 CseC Cell  Caot 0.6 00  CeO_
GUNI ADA ANNULAYA 777 7T T 0.0 T CeC T Q0 CeC Ce0 Ce0 C.0 TR
UNUPHILS €SP, Ce0 Cel Ce0 Ca0 0.0 Ce0 00
LUMHRINEHRLS SPe(LeBICIRRATA) 0«0 CeC Cof C.C - 0.0 0o 0 CoC
NINUE GEMMERA G0 CelC Qe 0eC 0.C C «C Ce0
TCTRVICLEA SF. TeC C.oC C.C T 0.0 T T UeO
AKICIDEA SP. Ce0O CeC CeC CeC CeC Ca0 CeC
LACNICE CIKhATA - OeC Ce0 Ce0 CeC 0.0 CeC Q.0
PRICNCSPIC CIFRIFERA  Qe0  Cofi  Cefi  Da0 Vel Col_ Oel o
THAKYX SFe 0.0 CeC C el CeC 0,0 Ce0 Cc 0
CHAETUZENE SFETGOSA C.C CeC CeC CeC Ce0 Ce® C.C
CIRKATULIDAL UNIDENTIFIED Vel Gel el (e 0.0 C.C 0.0
COSSURTULAE ULNIPENTIFTILD CeC Cie C.0 Gol 00 CeC CeO
AMNUOTRYPZERC AULTGASTER U.0H T3 Tell CeB  E0.CC Tell ETLU
CAPITELLA CAPITATA Uel CeC Cef 0e0 N0 CeC 0.0
CAPITELLIUAE (HeFILUBRANCHUS) OeC Ce0 CeC CeC Ce0 CeC C.C
ASYCHIS SP OeC CeO Gl CeC 0.0 CeO CeC
ISCCIRRUS SP 7 7 77 T 0.0 T A I N S ¢ Ce0 7 CaO TO0C T
MALOANIDAE UNIDENTFIED C.C CeC DeC OeC Ce0 0.0 CeC
AMPHARETL SPe C.C C.C CoeC: D CeG 00 Ce0 Qe
TEREDELL IDES STROFMI G el CeC Cel CeC OeC CoC CeO
TRICHUBRARCFIS GUECTALTS T.0 TeT UeT Telr TelU  UTeCT Te T
F1STA CHISTATA 0.0 (el s (U Ce OeC Ce0
FP1ISTA FASCIATA 0.C CeC CeO CeC Ce0 CeC 0.0
SabbELLILAE UNIDENYIFIED 0,0 C.C 0eC Ce0 0.0 Ceo0 CeC
PYCNCGCNIDA S [+ 2 ¢ AN I R P § T Qe TGl T T a0 0.0 T T
GAMMAKID AMPHIPOD NOSI 0.C CeC CeO CeC Oe0 CeC CeO
GAMMAK [ AMPHIPUD NOeZ 0.C CeC Ce( Ce O Ce0 C.C 0.0
GAMMARID AMPHIPCODS UNIDENT NO3 Q. Ca.C ol CeC 040 0. C CeC
TSCPODA U.T "C.C C.C el U.T T.C C.T
PINNIXI A FABA 0.0 Cel .0 CeC 0.0 0.0 Q.0
CUMACEA 0.C Ce0 Ca0C CeC Ce0 CeO CeO
TANAICACEA 0.0 Cel Cal Cel Q.0 g0 OeC
ACILA CASTRENSIS = Ce0 I G ] T 0.0 TCe0 D0 T 0.0 0.0
NUCULA SFe G0 0.C Ce'€ CeC Ce Ce0 Ce0
LUCINCMA ANNULATA 0.C CeC CeC 0.C 00 Ce0 OeO
LUCINCMA TENUISCULPTA el Ce0 Col 0eC 0.0 0:C Ce0
AXTRNUVSICE SCHFTCATA TeT LT T TeC 00 0T LUrxY)
AXINUPSIDA VIRIDIS CeC CeO CeC CeC 00 OeC 0«0
THYASIRKA SFe G0 C.f O (1eC 0.0 Ce0 CeC
ROCHEFGRYLIA SP, Ce0 CeC Cel C.C C.0 OCeC CeC
VENERICARDIA PAUCTICCSTYATA 7 0.0 — C.C CoC QeC 040 Cel 00
MACUMA CAKLCTIENSIS 0eC C.C CeC C.C C.C Ce0 GeC
MACONA ELIMATA Ce0 C.C CoC GeC 0,0 C.0 0.0

_ TELLINA SP 0.0 Ce (YR 0.C 0.0 €.l ()
CUNPECMYAX SUFDT APHEANE TeC .0 Tel LT U0 TL.0 0.0
FSEPHIDL A LURDI OCeO CeC CeO 0.C Oe«0 CeC 0.C
HIATELLA SP. Nel Col: Ce0C C.0 Qe Ce0 0,0

i PANDCRA EILIRYTATA 00 (.C Cof o 00 CeC CeC

r7 UIMPET CGel CeC C.C C.C 0.C 0eC CelC
BITTIUM ESCHRICHTIIL CeC Celr CoC n.C CeC CeC 0.0
MITRELLA SP : OsC CeC e CeC Ce0 CeoC 0.0
UPHIURQICEA OeC Lal o CeC 0.C Ce0 Cel: o
MOLPALTA INTFPVMEDNTA CoC (el CoC 0.C 0«0 Ce0 CeC o B
HOLOTHURCIDE A CeC CoC C.C CeC Ce0 Co0 0.C
NEMERT INFA Ce0 £ a0 c,0 Vel C.0 el Q.0

\ PRIAPULICA CeC CC C.C CoC 000 CoC Cel

7 FRRAYNCATTLE INAMTERNDE CoC CeC CoC Cel [T CeC
TOTALS 1.0 Del4
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60U BIOMASS SUMMARY

TOTALS

& TABLE PROGRAM BENTH2
RUPERT INLET STN.104 VAN VEEN 3C-31 0OCT73 7 19-28 10 HAULS
TAXON T EICMASS (WEIGHT) -
aAvV/ VAR SD  WFT WY PCY DRY WY PCTY
HAUL /S0 eMe TOTAL /SQecVMe TOT
. DAITRCNA SP, Q.0 c,0 (s 0ol 0.0 C,0n CeC
3 FHATRTGULUNMTA SP, CeC C.C CeC «C 0«0 Ce O 0.0
APHKLCCITCIUDLA (2 SPECIFS) CeCS OeC2 Cel6 Oe5S CGe&3 007 Ce5S
ETEONC LCNGA Gl Ce.C CoC CeC C.C OeC Qe
PHYLLODCCE SP, R _CeC1 CeCC CoeC3 Cel 040G ©€,C1  Col .
PHYLLCUCCIDALE UNIDENTIFIED CeC CeC Coels NaC (2PN} Cel 00 Tt
PCDARKE PUGLTTENSIS CeC Ce0 CeC € g€ 9.0 G CsC
PILAKGIS PLERFKELEYI Ce01 C.CO C.03 Cel 0.CO 0.C1 Dol
SYLLIDAE UNIDFNTIFIED Dl Cen [ s 0ol CeC CeC 0e0
GLYCERA ANEFICANA CedS 2.C2 Tebz 45 3.87 Ce€3 4.3
GLYCERKA CAPITATA 0. 34 Ce0OS Ce23 3ea 2¢G3 (.88 33
GLYCERA SPe. 0.0 Ce0 CeD 0 eC Q.0 Ce O OeC
GLYCINDE Ge0  CaO CeG _ 0eC 0s0 0eC__ 0e0 o
GGNIADA ANNULATA GO Ce0 Cel Ce0 Ce0 Ce O Ded T
UGNUPHES SPe 0S5 0.C2 Celé 6 sS 0t 3 CoBT- &%
LUMBRINERIS SPe(LeBICIFFATA) 0.09 C.01 CelcC 0Ce9 V.77 Col Ce9
NINCE GEMMEA QeC Co O (0 00 CaeC Col O
ODCRVILLEZA SFe Ce.C Cel Cel 00 0eC CeC Gel
ARICIDEA 5P« O.C Col Ca0 C.C Ce? [s P 00
LAONICE CIRKATA Qe 7 0Ce02 (13 07 Q60 (oIl 07
- PRINDNCSPIU CIRPIFERA CelC €l Cel  Ce€_ Cal _CoC __0eO
THARYX SP, 0eC7 Cel2 Cel3 Ce7 Ce6C Cell Ce7
CHASTOZOGNE SETCSA Vel Ce0 ol 0.0 0.0 Cof [XY)
CIRRATULIDAE UNIPFEMYIFIED C.0 C.0 CeC 0sC 0.C Ce.C CeO
CCSSURILAE UNIDENTIFIFD QeC CeC C.C TeC 00 € 0 0.0
FMEUOTRYPZRNE AULOGASTEFR T.€68 C.8a [QFES ] TEeE T4.4€F 2.5 1Ce1
CAPLITELLA CAPITATA 0e8S 2+C2 1.42 4 45 387 0e63 4.3
CAPITELL IDAE (HJF ILOBFANCHUS) 4,85 6.38 2¢53 &R .S L1474 679 4646
ASYCHIS SP o GoC  CsC CeC  CeC  0Oa0 CeO 000 o
1SCCIRRUS sP Cell C.C3 Calb ) T | 0 9% Ce15 Tel
MALCANIDAE UNIDENYFIED 0e27 GCe (6 Ce24 27 2432 Ce 3R 2e0
AMPHAKETE SFe OGeC CeC, CeC CeC CeC Cs @ C.0
TERECELL ILES STROEMI C.C CeO Ce CeC Qe Qs € Ce(
TPICRUCEFARNCHUS GUACTAL IS 00T U.CC el 3 (@rS! eTT  C. 00 CTeT
PISTA CRISTATA Cel CeC CeC Co0 0.C CeC CeO
PISTA FASCIATA Ce0C Cel CeC Cel 0.0 CeC 00
SABELL 1DAE UNIDFNTIFIED 0.0 CeO  GoQ  Con 0.0 CeC CeC B
- PYCNOGOLNIDA 7 C.C CoC “Cel €0 0.0 CoC G0 S
GAMMARKID ANPHIPOD NOW1 0.0 0«0 CeC GeC Ce0 O C Q.0
GAMNMARID AMPHIPOD NOe&? Ce0 OeC CeC 0eC Oe0 | I of Cel
GAMMAKID AMPHIPODS UNIDFNT NO3 OeN Se0 Cel Cel 0.C CaC 0.C
TSCFUCR T.C Tl .0 [Py CoC T 0.0 o
PINNIX]IA FABA 0e32 Ceal CeCa 3e2 2675 Ce €6 C.4
CUMACEA 0,0 CeC CeC CeC 0.0 CeC 0.0
1ANAIDACEA Col 0.0 (e C ¢ el 0.0 Ue Q 0.0
ACILA CASTRENSTS 0.C ~ 7 C.C Cel T €€ 00" CeC 0.0~ T
NUCULA SP. OeC C.0 Caot CeC 0.0 Ce0 Co0
LUCINLFA AKNNULATA 0,0 ¢c.,0 0o C el 0.C CeC Cel
LUCINCMA TENUISCULPTA C.0 Ce0 el Cel 00 CeC CeD
AXINCPSICA SEFFITCATE TeC Te T TeC CeC TeC T. T o0
AXINCRPSIDA VIRIDIS 0.C 0.0 Ce0 Ca0 CeC CeC Cel
THYASIKA SP, 0.02 CeCQ Q0 «CE Ce?2 017 Ca.Cl1 O,1
RUCHEFCKTIA SPe 0.0 el ¢ oty Cel 0.0 Ce00 040 =
- VENERICARCIA PAUCTCOSTATA 77 7700 c.C Cel Col 0e0 CeC Cal -
MACOGMA CARLOTYENSIS 0.30 0e21 Cete 3eC 258 e 15 1«0
MACONA ELIMATA .0 OeC e Cel 0.0 0.0 0.0
_ TELLINA SP 0.r Ce0 C el (' 0.0 0.0 0.0
' CUFFSURYAX SUNDI APHANE Loryel T.C TeC LT T Tl CeC
PSEFHIDIA LLRDI Q.C Ca0C Cas® Ce0 0.0 C.C C.0
HIATELLA SP. 0.C 0.0 Ce0 Cel 0.C Ce0 CeC
PANPORA EILIRIATA CsC CeC CeC («C 060 CoC CeC
'a CIMPET f.02 .00 [BPSES Te2 Cel7 [ Col
BITTIUM ESCHRICHTII Ce.05 CeC1l («€C8 Ce5S 0ed3 CeC3 Ce2
MITRELLA SP c.C3 CoCt c.C© 03 0426 Cot:?2 Caol
UPHIURCICEA 0.C Ce0 Cof Oe0 CeC CeC C\0 o
MOLPACTIA INTEFMEDITA TSRS Gl (e Col CeC 0.C C.0 Cof
HOLCTHUFCIDEA 0.C3 Cent Oet @ 1le3 Oe26 (03 Co2
KNEMERTINFA N.C € CaC CeC 0,0 Cef r.(
\ PR TAPULICA 04C C.e0 Cof 0ot 0.0 050
4 ARAYRCHRITE INAWMDCNUS FEREL) 1737 LeY7 234 20.13 Pe 36—15.1
11642 14,58
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TABLE BTOMASS SUMFARY

61

HCLBERG INLET STN.1(9 VAN VEEN 30¢~31 0OCT73 7

TAXON

VAR

40-4G

PROGRAM BENTH2

T BIOMASS (wWEIGHT)

10 HAULS

AV/ SD  WET w1 PCT OKY WY PCY
HAUL /5CeM. TOTAL /SQeM, TOT
\ DATTRCNA SPe OeC C.C Cel Col 0.0 CeC CGeC
7 PHATRCGULLMIT A §P, 0eC CeC CeC CeC 0.0 0,0 Vel
AFPHRCDITCICEA (2 SPFCIES) OeC Cell CeC € sl O.C CeO 00
ETEUME LCNGA Cel C.C OC.C OeC Cel CeC OeC
PHYLLCDUCE SPe NeC] Ce0O Ce32 Cel Co0E Co'l  QCot
PHYLLUCECGCIDAE UNIDENTIFIED — Ce0 Csl CeC CeC 0.0 C.0 Qe T
POODARKE PUCETTENSIS 0eC Ce0 CeC 0eC 0.C CeC CeO
PILARGTS BERKFLEY] 0e0 0c.C .0 OeC Ce0 Cot Ca O
SYLLIDAL UNINDENTIFIED CeC CeC C.0 C.C CeD Ce0 Cel
GLYCERA ZMNERICANA Dol e O T C CeC UeC 0. C [P o)
GLYCLKA CAFITATA 0,31 .08 e 28 2l 1.90 Ced3 2e¢5
GLYCEFRA SPe CeO Ce0 CeC O.C Q.C CeC 0.0
GLYCINDE CeCt C.C1 L.08 Qca Ne25 Cs016 Ge3
GUNI ADA ANNULATA N CeCH "CeCu Ce.1G Ce& 0e37 C.C8 0eS T
ONUPHIS SP. CeC4a CeC2 Cel13 Ceb Ce2%5 CeCH Ce3
LUMBKRINERIS SP.(L+BICIPRATA) 0.08 CeG2 Cel4 el Ce.4c C.11 De6
NI KNCE GLMMER Cel CoC CoC 0.0 Ce0 CeC CeC
DURVILLEA SF. TeT Te0 TeC e C 0.0 T CeT
ARICIDEA SP. Ce O O Cale 0t n.n Ce e Q
LAUCNICE CIRFATA 0«33 C+G5 0e22 Bie3 2.02 Cel6 247
PRIUNCSPIL CIRRIFERA _CaeC CeC CeC  Ds0 0e0 CoC . 0eO
o THARYX SPe - T 0.13 0Nt Celic 1.3 Ce8C Cel8 1.1 T
CHALTUZOUNE SETOSA Ce0 Ce0 CeC OeC 0.0 CeC CeO
CIRRATUL IDAL UNTDENTIFIED 0.C CeC Ce0 Cel 0.0 CeC Ce0
CLSSUKIDAE UNIDEMTIFIED 0t C,.C Qe CoC 0.0 CeC Ce?®
AVFTCTREYFPARNE AULUGASTEWR Ge £ 2 T.23 T.1G 6R .2 AT . B4 GL.55 554
CAPITLLLA CAPITATA 0.C1 # #0C Cet'3 Cel NeQ6 Cell Coi
CAPITLLLIDAE (HoF ILDERANCHUS) 201 Ce4Q Ce70 20+ 1 12,33 281 163
ASYCHIS SP CeC1 CeCC CeC3 Cel  Ca0€ CoeCl Col
B 1SCCIRRUS SP 77 Vo7 T (W02 €15 OGe7 0443 Call Va6 ‘—
MALDANICAE UNIDENTFIED 0.C C.0 CeC CeC € .0 CeC Ce0
AMPHARETE SPo. CeC Ce0 CeC Cel 0.0 Cal 060
TERLEBELL IDES STROFMI 0.C6 CeD2 €413 (e € 037 C. 08 Ne5
TRICHCOCRARNCRUS GUACTALCTS Te T Tal T T TeC G+ 0 U.C TeT
PISTA CRISTATA Qe CeC OCeC CeC Ce0 Q.0 Ce0
PISTA FASCIATA C.C CeC CoC CeC 0.0 0.0 Ce0
SAEBEELL1DAE UNIDENTIFIFD CeC C.C CelC Cel 0.0 QeC 0.0
T " FYCNCGCNIDA T S i Col 7 T Tl 0l T 06D 0G0 T
GAMMARID AMFHIPOD NOG1 0.C Ce0 CeC Cel Ce0C CeC CeC
GAMMARITID AMPHIPOD NUOJ2 O.C Ce0 CoC CeC 0.0 CeO Ce.C
GAMMARID ANMPHIPODS UNIDENT NO3 Gl Cen Ceti Col: 0 CeG 0.0
v TSCPTUA TeT Ly Y] T C ULT Tel CTa b TUeC
PINNIXLIA FABA Col CeC CeC CeO 0.0 CeC Ce0
CUMACEA 0eC CeC CeC CeC 0.0 CeC Q.0
YTANAICACEA OeC Ce0 CeC Cel Oe0 CeC Ce0
i ACILA CASTFEN3TS T 0.92 .04 1043 9.2 564 0646 247
NUCULA SFe O.C8 Celr} Ne 9 CeB Ce4G C.0a Ce?2
LUCINOMA ANNULATA C.C CeC CeC CaC G0 CeC 0.0
LUCINCHMA TEAUISCULPTA CGe0C CeC CeC [ 0.0 0¢0 CeO
AXTRCTSICA SERRICATR Tl & Tl T Te(CF Ces Ue 3. Te TP Tol
AXINOFSIDA VIRIDIS 0.15 (02 Cela 1.5 0 .92 0.07 Oet
THYAS1RA SP, O e Ge Co Oe0 0.0 0e0
KOUChEFULKYIA SP, ~C.C Ce0 Ce0 CeC 0.0 Ce 0 0,0
"—' VENERICARUIA PAUCICOSTATA - C.C CeC CeC ~~ CeC  ~Ca0 0sC TTCL O
MACUOMA CARLCTTENSIS 0e3C Ce(8 Ce27 3. 1.84 CelS Ce9
MACOMA ELIMATA C.C1 CeC2 0eC3 Cel 0.06 CeCC Cel
& TLLL INA SP CeC Ce0 Ce CeC 0.0 CoC 0.0
CTCFPSCRYAX SUUDT APRENE LG 7 TCOBI Y413 44,7 27.47 223 T1I.C
PSEPHIMIA LURDI Ce0 CeC CeC Cel Ce0 CeC 0.0
HIATELLA SPe Cs0 CeC Ce0 CoC C.0 Co 0 Cel
PANDOKA EILIRIATA T e (G CeC Cel Ce0 Ce0 C.C
- LIMPET Ce? o (eC CoC Cel €O OeC
GITTIUM ESCHRICHTITI €Cel2 CaCt (.10 13 Qe8¢ CeCQ Ce5
MITRELLA SP O.C Cof Cel €€ 0.0 CoC Ce0
OPHIUKGIDEA L Ce”3 CeC1 Cefc Ce3 CelP CoCl Col o _
MCLPACIA INTERMEDTA 7 777 Getr ren Lol CoC Ca0 CeC [ o
HULUTRURCIDE A Cef o gl CeC CeC Qe C.C
. NEMERT INEA (1R Cele CebC 1410 (Co18 149
\ FHIAPULICA v F el Col Cot 0,9 C.C CsC
’ ARHYNCHITE INAVCENUS CeC (eC CeC CeC [y C.0 CeC
TOTALS 1€3,.0 17.24

i
|
i
|
i
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TAbLL bZ BICMASS SUMMARY

PROGRAM BENTH2
10 HAULS

HOLBERG INLET STN.IDE VAN VFEN 30-31 0OCT73 7 - 30-39

TUTALS

TAXON BIOMASS (WEIGHT)
AV/ VAR SD &FT WY PCYT DFY WT PCT
HAUL /S0eM, TOTAL /SQeMe TOT

k. DAITRUNA SP, 0.C Qo Ceof CoC 0C CeC CeC

( FHATNCGULLMTA SP, Geld Ce Cat el Qe [ 0.0
APHRCDITCILEA (2 SPECIES) CeC2 CeCC Cat € 0.2 Cel7 Ce03 0Oe2
ETEONE LCNGA 0.C CeC Cof Ce0 0.0 Ce0 CeO
PHYLLCDAICE SP. N 0.C2 CeCO CL.CE N.2 Col?Z 0o00T Cou?
PHYLLCCGCIDAFE UNIDENTIFIED™ T0.0 T L0 Cal "7 Qe "0 TTCe0 TTI0GTTT T T
PUDAKKE PUGELYTENSIS CeC CeC CeC [ ¢ 0.C Ce0 0.0
PILARGLS BERKELEYI 0,01 C«CO f.C3 Col 0e09 CeCl Oo1
SYLLIDAE UNIDENTIFIED Col Cel CeC CeC O0eC ¢ o€ 0.0
GLYCERA ANVERTCANA Cl.C C.C Col CL.0 Cel Gl CeC
GLYCERA CAPITATA Ce52 Ce20 Coetta Sa2 Qe84 Co73 @9
GLYCERA SPe Ce0 CoC C ol 0.0 Cel CeC ~ CeO
GLYCINDE 016 0.Ca Oe21 1.6 1637 0422 15
GGNIADA ANNULATA™ Cel™ TCeC T Cel TT T 0G0 0¢0 T CeC TO0O0T T i
GNUPHIS SPe 0eC2 C.0C CeC € Ce2 Oel7 Cel3 062
LUMBRINERIS SPe{L «BICIRRATA) Ge07 Ce? Ce13 0e7 060 (610 0Co7
NINUE GENMEA Ca0 Cel o€ Cal Caf C.C Ce0
CORVILLEA SP. Tl 1 T<C0 T3 Tel TeCG 0OeCl Uel
ARICIDEA SPe 0.0 C.C ol CeC 0.0 CeC . 000
LAUNICE CIRKATA Ce36 Cell (31 3.6 3.07 CeS50 3.0
PRICNCSFIO CIRPIFERA CsC CeC CeC ~ CeC 040 CeC  Cel
THARYX SP. T C.C TCe0 T A O o 0el " CeC 00O -
CHALTCZOUNE SETQSA 0.C C.0 Col Ce.l 0.C C.C Ce0
CIRRATUL IDAF UNIOFNTIFIED Ce0 CoC CeC 0ol 0.0 Ce0 00
COSSUKIUAE UNIDFNTIFIED 0.0 CeC CeC Ce0 C.C CeC CeC
AMNCTRYPARNE AULUGASTER 7.56 T.52 Te723 75.6 €4.51 T8¢ 71.9
CAPITELLA CAPITATA [VRYAD! C.00 Cel R Cel 0.06 (a1 Ool
CAPITELLIDAE (HoF ILOBRANCHUS) 0.97 .58 Ca76 Se7 B428 1436 9.2
ASYCHIS SP GeC CeC (o€ 0sC 0el Ce0 0.0
ISuUCIRRUS SP o C.C 1 (s Ce0c 0,0 CeC  CaC 0
MALDANIDAE UNIDENTFIED CeC CeC CeC 0.0 Ce0 CeC Ce0
AMPHARETE SPe CeC CeO - CeC Cel® 0.0 CeC Oe4C
TEREBELL IDES STROEMY C,C2 € <00 CelCE Ce?2 Cel7 CoC3 0.2
TRICHCURANCTITUS GUACTALCTS T T Te0 D (3 Tl Te05 UCeCIl Col
PISTA CRISTATA 0.C CeC Cot Cao0 Cel 0.0 Ce0
PISTA FASCIATA C.C C.0 CoC CeC CeC Ce0 CeC
SABELLIDAE UNIDENTIFIED CeC C.C (e  0sC 040 Ce0 C.C
PYCNCGUNIDA 7 7 Gl QoG Gel 0o Ol 00 T OGO
GAMMARID AMPHIPOD NCJ1 C.0 GeC CeC C.C 0.0 040 €0
GAMMARID ANMPHIPOD NCo2 CeC CeC CeC CaC OeC Ce0 0.0
GAMMARID AMPHIPODS UNIDENY NO3 OeC Ne0 Cal Q€ C,0 Ce0 0.0
TSCPTODA U.C TeC T et UeCT Tel TL.T
PINNIXIA FABA C.01 Ce0O Ce(C3 Ce 0.0G C.CC CeO
CUMACEA C.0 Ce0 CeC CeC Q.C OeC 0.0
TANAIDACEA 0.0 CeC Cel Cel 0.0 CeC C.C
ACILA CASTRENSTS B T0.C C.0" Coll 7777 0l Qe T CeC TTOLOTTT T
NUCULA SP. Cel0 CeC1 Cell 1e.C 085 CeCS 0.3
LUCINOMA ANNULATA C.0 Ce0 CeC Co0 0e¢0 CeC Q.C
LUCIANCHMA TENUTSCULPTA Gell CeD?2 CelS 1e0 0 RS N 05 Go3
AXTKCPSICA SEFRICATA Te1C TeCU [y ex: T2 T+-02 T+ 6 0%
AXINCPSIUA VIRIDIS 0.28 («01 Cell 2.8 2¢3% (el&" 1,0
THYASIRA SP, GeC Cel Col 00 0.0 CelC 0.0
FUCHEFORTIA SP. _ ND.C - 00 f.C C.C Gel Ce0 0.0
VENERICARDIA PAUCTICODSTATA " D.C CeC C.0 T Cel 0«0 C.C 00
MACUMA CAKLCTTENSIS 1,11 Ce20 0,85 11e1 Q.47 Ce 55 3e8
MACUMA ELIMATA C.C Ce0 CeC O0.C 0.0 CeC QeC
TELL INA SP [<XX8 CeC Caf CeC 0.0 CoC Col
COMPSCMYAX SUBDTAPHANE [ ) CeC Tel teC 0el TeC €t
PSEPHIDIA LURDI 0.0 CeC CeC QeC CeC Ce0 O0eC
HIATELLA SP. 0.C CoC Cel o0 Ce0 Ca0 Coli
PANUCRA BILIRIATA 0.C (eC CeC el 0.0 CeC CeC
CIMPET Ce0 CeC Col OeC C.0 C.C CeC
EITTIUM ESCHRICHTII } Gel€E .03 (.18 1.6 1.3 0ell Co.8
MI TRELLA SP 0.0 C.C Col CeoC 0.0 (e0 0.C
GPHIURUILEA 3 0.0 CeC CeC CoC 0.0 CeC CeC o
MOLPACIA INTFRMEDIA o0 («C (ot Fat LN 0.0 Ce0 -
HCLCTHURCIDEA CeC3 C.01 C.C0 Ce3 Ge26 C(CeC3 0e2
NEMLRTINEA Ce.CS CeCO (eC7 [ Ced3 CoCE Co3

\ PR IAPUL LA fet fa0) (ol CeC 0.0 Ce CwiC

r ARHYNCHITE TNEWOFNUS Cel ¢ 0T L 0.0 C.0 CeC

: 117.2 14,71




TABLE 63 BICMASS SUMMARY PROGRAM BENTH2
HOL BERG INLET STN.1(06 VAN VEEN 30-31 0OCTY73 7 52~-€t 10 HAULS
TAXON BIOMASS (WEIGHT) - ""
AV/ VAR SO ®wET wWT PCT DRY WT PCT
HAUL /7SQeMe TOTAL /SQeM,e TOT
UAITHCNA SP, 0.C C«C CeC Cal CeC C.0 C.0
FHAT NCGULLMI A SP, C.C CeC CeC € «C C.C Cae( 0e0
APHRCDITUIDEA (2 SPECIES) CeC2 Ce.CO G0 CE Oe? 0e38 Ce03 Cet
FTELUNE LCNGA 0.C Cel e 0.0 Oel Ce0 Ce
PRYLLCDUCE SP. 0D CeC CeC 0eC 0.0 0.0 __CeC_ )
HYLLCCUCCIDAE UNICENYIFIED 0.C C.C CeC Cs0 C.0 CeC 0.0
PCULCARKRE FUGETTENSIS 0.6 Ce Ce0 e 0.0 Qe Cs0
PILARGIS btEKELFYI 0.C1 0.CC CeCG3 Cel 0419 CeC 0.2
SYLLIDAL UNIDENTIFIFD OC CeC Ce D ~C 0sl CeC 0,0
GUYCLFRA ANTFITANA O [ Ly C.C %.C Ce 0 0.C
GLYCERA CAPITATA Cell CeCil Cel2 el 2411 CelS 2e86
GLYCLERA SHe Cell 0el12 Ce35 lel 2e11 15 el
GLYCINDE Oall .03 CeolE 1e1 2611 Col15 2.4 B
GOCNT ADA ANNULATA 7 Ce.11 CeCE ~ (24 1.1 2.11 0«15 266
ONUPHIS SPe 0.¢C Gel® Ce O Dl 0.0 Ce.0 0.0
LUMHRINEKRIS SPe(L.SICIRRATA) CeC CeC CeC CeC . 0e0 CeC Qe C
NINCE GEMMEA C.0 0l CeC CeC CeC CsC CoC
CCRVILLEA SF., [GrYY] ne T [GFXY] 0.0 Ve P4 C:0
AFICIDEA SFe 0eC 0«0 Cof CeC 0.C CeC 00
LACNICE CIKKRATA - 0el? ODe.02 Ce28 1e7 3e.26€ C.24 3e6
PRIONLSFI1U CIRRIFERA 0e0 0.0 CeC 0,0 Ve CeC  CoO
THARYX SFe o T T 7 0e0 CeO Cel CoC 0.0 C.C C.0
CHALTUZOUNL SETOSA CeC De0 Cel CeC 0.0 Ce0 Ce0
CIRRATULILAF UNIDENT IFIFD 0.0 CeC Ce0 0.0 O.C Ce0 0.0
COSSUREILCAE UNIDFMTIFYIED CeC Col CoC CeC O.C O«C Cs0
ANFCTRYPARL AUCOGASTET 307 Ue 50 (W77 3IC.7 ER.&I 4730 65e9
CAPITELLA CAPITATA GCeC CeC Ce0 C.C NDe0 Ce0 O0.C
CAFPITLLL ILAE (H.FI1LOBFAMNCHUS) 0.0 Ce0 CeO CelC Ce0 Oe0 C.0
ASYCHIS SP GaC el Gel  CoC 060  0eC  CoO o
ISCCIPRUS SP 77 B T 0.0 T T Ce0 0.C CoC 0.0 CeC CeC
MALDANIDAE UMNIDENTFIED CeC CeC C.C CeC CeC C.0C Qe
AMPHAKEIL SFE . GeO Cel G0 C.C 0,0 Ce O 00
TEFFLELL IUES STRCOEM] 0.C C.0 0,0 CeC 0.0 CeC CaC
TRICRIBR ANCHUS GLACTACITS 0.0 T 0 TeU UL C 0.0 0.C U0
PISTA CRISTATA C el .0 (e 0 C.C Oe.0 C.0C Qe
PISTA FASCIATA OeC CGeC C,C CeC C.0 C.0 CeC
SAEBELLIUAE UNIDENTIFIFD CoC Ce0 0.C 0 Ga0 0e0 040 -
PYCNCGONIDA — 7 777 T0eC T T T 0l T 0«0 T T T 0LC T0L0 0e® ™ C,O B
GAMMARID ANVMPHIPCD NOG1 C.C Ce0 Cel C.C 0.C CeC CeD
GAMMARID ANMPRIPDD NO.2 0eC Geli Ce G C.C Cel 0.0 N0
GAMMARID ANFPHIPODS UNIDENT NO3 C o0 0.0 Cu€ w0 0.0 C.0 0.0
TSGPUDA TeC Tel T.C T T Te0 . C Te0
PINNIXT A FABA OeC CeC 0.0 0.0 0:C O, Ne
CUMACEA O.C C.C CeC 0.0 0.0 CeC Ce0
TANAICACEA CeC 0.0 C.C C.C 0.C CoC 0«0
ACILA CASTRENSTS "0 W0 T 0.0 O, 0.C C.0 NeC T C0TT
NUCULA SPe 0«08 CeC3 Celel C.8 153 CeCl Ceb
LUCINCFMA ANNULATA Ce.Ca C.02 Ce13 C.a Ce77 C.C2 Ce3
LUCIANCMA TENUISCULPTA C.C2 CeCC Ce( a4 Oe2 Ce3E (S o | Ce2
EXINGPSINA SFRYITCATA Te T T T U.C T U T.0 [Py Y
AXINULPSICA VIRIODIS 0.C4 0.C0 (e OS5 Ced Ce77 N2 0e3
THYASIKA SPe Cal? C.C0 Ce0E Cs2 0.38 Co0l Qo2
FCCHEFORTLA SP. GeC CeC CeC 0.0 0.0 Cel (o0
VENEKICARC 1A PAUCICOSTATA T CeQ T CeC CeD 0.0 0.0 Ce. C.0
MACUMA CAKLOTTENSIS 016 C.C8 Ce28 1.6 3.07 .08 l1e2
MACOMA ELIMATA CeC CeO CeC 0.C Ce0 Ce 0 0.0
TeLL INA SP el Qe Co 0.0 C.0 Ce0 (A% y)
COFFSURYAX SURDTAPHANA O.C Ce0 CeT Dl CeO CeC C.C
PSEPHIDIA LCRDI 0.0 Ce0 CeD 0,C Ce0 C.C C.0
HIATELLA SP. 0eC c.0 C.C Gl 0.0 C el 0. C
PANDORA EIJLIRIATA Cel Ce0 Co.C C.0 0.C C.C 0.0
LIMPcT 0.C €.C C.? Ot CaC (0 [
BITTIUM tc(FQICHTll Ceof Ce0 CeC C.C 0.0 CelC 0.0
MITRELLA SP CeC CoC Col O+C Ce0 C.C CeO
CPHIUKCICEA Dl 0 e CGa0 0.0 0.0 Q0eC
MGLPACTA INTFRMEDIA T CeC e CoC CeC Cs.0 C.C OeC
HCLUTHUKLLTDEA Qe C.C Cer C.0 0.0 CeC CeC
NEMERT INEA el . 1222 et o 11s5 22403 1415 1706
L PRIAPULICA 0.C €0 Cel C.0 Ne0 0eC 0.0
e ARFYNCEITE INANNFROS 0.¢ [4X9 ot Ce0 0.C Ce G 0.0

TOTALS 5242 €e 52
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TABLE g, e PRELTMINAERY SORT FANK ORDERS

FUPERT INLET STNG1C1 VAN VEEN SC=30CY 73

FREQUENCY

7 5-9

(PEER CENT CF HAULS)

PROGRAM

S

BFNT!

HA Ut

PETATULTOA

ACMOTEYOAND AULOGASTER 1CCC
CAFTITELLTODAE (HeFTLOOBKRANCH 6C o €
GLYCFEA AMERICANA 20 o
THAFYX s, 2¢C +C
CARPITELLA CAPITATA 2¢ 4« C
MACCHKA CARLOTTENSIS 2C o C
NATTFCNA SP, CeC
PHAINCGULLMIA SP, Celt
APHEGDITOIDE A (2 SPFCIES) CeC
FTFCRNE T OCHNGA CeC
PHYLLCODCCE SPoe Mo
PHYLLCODOCIDAE UNIDFENTYIFFIED CeC
POCAKKE PUGETIENSIS CeC
PILAKGIS DBERKELFYI Gel
SYLL IDAC UNIDENTIFIED CaoC
Gl YCFPA CARITATA CeC
(ul YCFFA Spu (o(
GLYC TS CeC
GUNTLADA ANNULATA C G
CMUPHIS SR, (AN ¢
LUMPRFINECERTS SP(LE2ICIRRAT CeC
NINCE GEMMEA C +C
DUCRVILLEFA SP Cel
AP TICIGRHA SP, CeC
LACNICY CIRRATA CeC
PFICMNISPTIC CTEERETFERFA T el
CHAFTOZUME SETCSA Cel
CIRFF-ATUL.INDAE UMNIDEMTIFIED NsC
COCSCURTIDAF UMIDENTIFIED CeC
LSYCHLS @p CeC
ISCCIFRUS SP e
MALLANTIDAEL UNICENTFIED CoC
AVPREPASOTE SP, CoC
TIFFTFLLIOE S STFCEMT e
THTCHQEPANCHUS GLACITIALTS CeC
PISTA CEISTATA CeC
PISTA FASCIATE I
SALELL IDAFE UNIDENTIFIFED €@
eYCr CGONTIDA CeC
GAMNADRID AMEHIPGD NDG1 C o
GAVMMAR T, AMDHIPGDR NOQL2 C &€
GrTT AR I AVPRIFPODS URNIDENT (s
1SC-PCDA Coefl
PINMIXIA FADBA CeC
CURMACEA CeC
TANATICACFHFA CsC
ACILA CASTREMSTS CoC
NUCUL A SPo. CeC
LUCINTYA ANKNULATA O el
TUOCTRT TA TERUISCULPTA TeC
AX I OPSIDA SESRPICATA CoC
AXIMCOSTDA VIFIDIS Cal)
THYASIRA SP, CeC
FOCHEFOWRTIA SP, - CeC
VENIEFTCARDIA PAUCICOSTATA Cel
MACCHMA FL IMATA 0.0
TFLLLINA SP Cel
CCVYFEFEUNYAX SUPVDTADHANA Cel
PEFEHINLA LOFOI C w0
HIATFLLA SP. CeC
PANDCEA RILTIRTATA Cal
LIMELT (eC
BITTIUM FSCHEICHTII Ce0
MITEEFLLA SP e ®
CPHIURDIDEA CeC
MCLFPADIA INTURMEDIA L o)
HOL (T HURD IDE A L
NE MERTINE A OeC
C
r

ACHYRCHTTFE INANMGENUS



TAGLLE 65, IFELIMIPARY <(1T FAMK CHDERS PFOGRAM  EPENTH
KUPERT INLEY STNel€3 VAN VEFN  3C-31 OCT73 7 1C-1¢€ S HAUL
FREQUENCY
(PER CENT 0OF HAULS)

ANMGTEYPANFE AULOGASTER el ot
CAPTTFLLUIOAE (h.FILOERANCH €0 o (
THAFYX SP, 4C oC
CAPTTELLA CAPITATA 4c . ¢
ClLYCLELA CAPITATA 2C o C
PYCNCGOMIDA 2C .+ C
DAITFONA SP, Col
PHATNCGULLITA SO, ' CeC
APHECDITOIRDFA (2 SPECIES) Co
TTC(FE LCNGA (g
PHYIL LGDOCE SP Cel
PHYLL UDNCTIDAL UNIDENTIFIFD CoC
PODLRKE PUGETTENSIS Col
PILAFGIS BERKFLEYI CoC
SYLL IDAE UNIDENTIFIFD Cef
GLYCERA AMERICANA 0eC
GLYCFRA SP, Col
GCYTTNDE T.0
GUNMNTLDA ANNULATA CeC .
CMUEHIS SR, €0
LUNPRINFETS SP(LeBICIFRAT 0ot
MINGE GEMMEA Cof
DORVILLFA SP, CeC
A TJCINEA SP . {Fe C
LACNICFE CIRNATA C.C
PFITNUSPIO CIRKFIFERA CeC
CHAT T ZUNE SFTCSA (ol
CIPEATUL IDAF UMINENTIFIED CaC
CCSSUFTLAL UNIDFNTIFIED CeC
ASYCHIS SP (ol
1SQCIWRUS SO CeC
MALDAN IDAE UNMIDENTFIED CeC
A"”l‘h}—r‘_TF Sr'| ",.(\
TFEFETLLIDFS STRGFYT = o

TRICHUBEANCHUS GLACIALITS
PISTA CRISTATA

PISTA FASCIATA

SAFFLL IDAF UNIDENTIFIED
GAMM AL TD ANPEIPOO N,
GAMMAFID AMPHIPLD NOl2
GAMLARID AMPDHIPODS UNIDENT

TSCETTAR

PINMIXTA FABA
CUMACKFA

TANATCACEA

ACILA CASTFENSIS
NUCUL: A SPe.

LUCIMNOMA ANNULATA
LUCINOMA TENUISCULPTA

AXTIFUPSICA SEFFTICATA
AXINCPSICA VIFIDIS
THYASTIRA SP.

FCCHFIORTTIA SP,
VENERTCAEREDIA PAUCICOSTATA
MECCMA CARLOGTTENSIS
MACOMA ELIMATA

TELL INA SP

CUMPFTCVMY A SURDTAPHANA
PSFPHINDIA LGOI
HIATELLA SP.

PANT OFA RILIFIATA

LIMPET

EITTIUM ESCERIZTHTIT
MITFELLA SP
CHETUFOIDEA
MCULDADTA INTERNEOTA
HOL CThUKRCIDEA
NEMERTINE A
PEITAPULTUA

OOANOCAONOANAADIYODDIDTIANTNODADTO

]

AN DINAmO~ AN ADIASIANTOOAIIAANAANSA NN

.I.............‘...l......l....-.'....

DDDOOL

AFFYNCHTITE THAFOTRUS




PG I

TALULE 6€e FHRELLIMIMARY SCRT PANK CROERS PROGRAM  ELMNTF
RUPERT INLET STH.1C4 VAN VEEN  Z(-31 6OCT73 7 19-26 10 HAULL

FREEOUENCY
(PFR CEMNT OF HAULS)

AMMCTLYPANME AULOGASTER 106 o6
(LCYCETA CAPTITATA ST . C
LUMIETHERTS SPatleBICIPRAT 9 o (:
CARITHLLIDAF (HLFIL NBRANCH 9C . C
CABTITILILA CAPITATA ac 42
PRICNCSPIO CIFRIFERA TC e G
THALYX Spo 7( .C
PSEFHIDIA LGREDI 7Ge0
FTFCNRNE LLONGA 60 4 C
MAUTANTDALE URNTDENTFIFD €C . C
MACCMA CARLOTTENSIS €CeC
AMPHARFTE SP. SC » C
LACMICE CIRSATA 4C o C°
SYLL ICAE UNIDENTIFTIED S " 2C e
DCHEVILLEA SP., 320 . C
1€0C I9RUS SP 3C.C
GAMMARID AMDHIPOD NQG2 3C 0
PITRNNIXTA FAGA 3CLGC -
CUMACFA 3C .0
EITTIUYM ESCHPICHTTL el
AFHYNCHITE INAMUENUS 3C .0
CHAFTGZOMNE SETOSA 2C 0
GAMMARTD AMPHIPOD NQOJ1° 20 e
MITEFLLA SO 2C o O
LPHECORITCIDEA {2 SPECIES) 1C €
FEYITCOCCE SP. T
PODAERF PUGFTYIFNSIS 1C «C
CILALGIS PERPKELEYI 1C.C
GLYCFRA AMLRTICANA 16 40
GLYC INDFE 1.0
ONUFHIS SP, 1C%C
AR TCICEFA SP, 1C
TLICHMURANCHUS GLACIALILS 1C 0
DISTE CRISTATA 3 ey
SABLLLL [DAF UMNICENTIFIED 1€ .C
GAREALTID AMPHIPCOS UMIDENT 1C o C
AXIMNOFPSIDA SERFICATA 10 ¢ ¢
THY RS IRA SP, 1C,C
LIMEET 1CeC
HCLCTHUROIDEA 10 et
NEMERTINEA 1C«C
TDATTFINA SP,. e T

PHATNCGULLNMTIA SPo.

FHYLL ODCCIDAE UMIPENTIFIED
GLYCEFRA SP,

GONTADA ANMULATA

NINCF GENMMEA

CIRFKATUL IDAL UNIDENTIFIED
COSCUFRIDALE UNIDENTIFIED

Ay YUIRTE S 5

TEREEELL IDFS STROEMI

PISTA FASCIATA

PYCMOGUNIDA

T1SOPRPCT A

TANLATIDACEA

ACILA CASTFENSIS

NUCUL A SP o .

COCTRUOVAT ANRUUZTA
LUCTITNOMA TENLTSCULPTA
AXTMNCPRPSTIDA VIFIDIS
FOCHEFOPTIA SP.

Y

VEMNF WL CARDIA FAUCICNDSTATA
MACE MA ELIMATA

TELL INA 8P

COMPSCMYAX SUFDTAPHAMNA
HMIZTFLLA SPa

PANCCRA BILIFIATA
CPHIUFOIDSA

ML FALTA O INTEENMEDTA

DO O Y RO

]

-

XY S OV O N DO CY DD DI D) CE DD WOV T

®|® & 9 © ¢ ® & o (0 & O 9" 0 & 5> 0 @

o0 N

TPRTARPUCTCA
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TAGLE 67e FRELIMINALY S0KT FANK CRDEES PRCGRAM BENTH
HCOLBERG INLET STRN (10<S VAN VFEN (=31 O(T73 7 &4C=-49 10 HAUL
FECQURNCY
(PEE CENT CF HAULS)

GLYCERFA CARITATA 10C.C
THATYX GF. 100 (C
AMNUOTRYP ANT AULOGASTE K 16 €
CAPTITELLIDAL (HeFILOLRANCH 10C 5C
AVPLARETE SP, 1004
GAMMAFID ALPHIPOD NQO41 10C.C
LLACM JCE CIPERATA GO, C
AXIMOPSTIDA VIFIUIS QC L
LUNMERINERIS SPa(LePICIRREAT 80 o C
MACTME CATLOTTENSIS &0 ».C
PSLPHINTA LCRDI &0 oD
AXTMOPSIDA SFRFICATA 7€ « C
PUDAFRKEE PUGFTTYINSIS 6F o C
NUCULA SP. ; €GoC
FTFGMD LUNGA SiC . C
SYLL IUAE UNIDENTIFIED SCeC
CAPITELL A CARPJTATA St
COMATT A =¥ 9 ¢
ACIL A CASTIFENSI S SC o 0
RITTIUM ESCHEJCHTIT 5C .0
NEMFETIMNEA CCeC
CGLYCIMNDE 40 o C
CHAFTYOZUNMNE SEICSA 4t o C
GANELF LD AMPHIFOD NQOL.2 4C o C
PETONCSPIO CLFRIFEPA Cal
EFAFCOITOINERN (2 SFTCIES) DT e (
PHEYLL ODOCE SP, 2CC
DCEVILLS A SR, 2C 0
TSOCTFikUS sp 2tal
CTFRECCLLIDES STROEMI 2C o C
PISTA FASCIATA 2CeC
SAFELLIDAE UNICENTIFIFD 2€¢ L
GANNALTID AMORIPOGDS UMNIDENT 20 4 C
TEYTTODOCITAE UNTCENTIFIFD T T
COMIALA ANNULATA 1C.C
SONURMHTS S, 1CeD
ASY(CHIS sP 1( o
TRICHOTPEANC HUS GLACTALIS 1040
VENFRICARDIA PLUCICQOSTATA 1CC
MACOMNA FLIMATEA 10 e
COMNESONMYAX SUR[TAPHANA 1060
TPFIUFTTTICER TCet
DATTHUNA SR, ot
PHAINCGULLMIA SP, Ce0
PILAFGIS PFFKFLEYI] CoC
GLYCFT A AMEEICANA CoC
GLYCFFA SP, 0sC
NINCE GEMME A CeC
/IRPICINESL SP, o
TT-FATUC IS F UFIDENTTIFITD . T
CCSSUKRIDAF UNIDENTIFIED €l
MELDAN IDAE UNIDENTFIED Cof}
PISTA CRISTATA 0ol
OYCNCUMIDA CeC
1S0OPCDA T
PINNIXIA FABA CeC
TANAIDACEA CoC
CUCTIRNTTVA ANTTUT ATE [P &
LUCINGMA TENUISCULPTA CeC
THYASIRA SP,. Ce 0
RCCHEFNKTIA SP,. 0eC
TFLL TRA SP - CeC
HIATELLA SP, CeC
PANDCRA ELILIKTATA CeC
LIMEFET €0
MITFELLA SP (ol
MOLEACTA INTISMEDTA C of
HOL (ThEOIDE A Cof
PRIADPULIDA oo
ARBYNTCHITE TRAVTTIAGS (YO




TABLE g8« FFELLIMINAPY SCRT RANK YRDEKRS PRCGRANM BENT
HULBFRG INLET ZTNGICS VAN VEFN 3C-31 0CT73 7 30-39 10 HAU
FREQUENCY
(PER CENT OF HAULS)
LUMFRINFFIS SPo(LBICIRRAT 1€0.C
THETYX SF7 . 1CC.C
AMMOTRYPAME AULOGASTER 1CCoC
CAOTTFLLINDAF (Hot IL ORRAMCH 1(CaC
AXTHIPSICA SENRTICATA 1(C 0
AXINCPSIDA VIPRIDIS 1€C o0
MACOMA CARLOTTFNSIS 100 o
GLYCERA CAPITATA CO,C
GAMMAPID AMPHIPID ND.2 Q0.0
PSEFHINTA LGRDI GOl
GL. YC IMDE ECaC
LAONICE CIPRATA 8CoC
PITTIUM FSCHEICHTIT 7060
AMPHARPETE SP. EC o0
MUCUL A SP, : EC o C
SYLL IDAF UMNIDENTIFIFD 50,
NEMERTINEA EC.0
FTETFF LTCHNGA ZCe 0
CAPITELLA CAPITATA 4t o
TFREELLLINES STRCOEM] 4C o C
GALMARIN AMORIPOD MOl 40 o C
LUCTINONMA TENLISCULMTTA 40 48
PHYLLODGCE SP, IC o€
DALVILLEA <P, 2C 0
SABLFLL INDAE UNTDEMTIFIED 3r S C
CUMATFR e {4y e
APHECDITOIREA (2 SPECIFS) 1€.C
PCRAFKE PUGFTTENSTS Y 0
PILATPGIS RERKLLEYT AL o
ONUPETS SP, 1.0
NINCE GEMMEA 1CoC
ARTICINEA SP. 1C o C
PEICANCSOTIO CIRRIFERA 100
CFAT TUZGRNE SETUSA e
ISCCIFRUS SP 1CeC
TRPICHCOAPANCHUS GLACTALLS 1C. ¢
GENMARTD AMPHIPLDS UNIDENMT 10 .0
ISCPCOTA 1CaC
PINMIXTA FARA 10.¢
FOCHEFO~TIA SP, 1C o C
HOLCTHUROIDE A 10,0
CATTHFUOUNA T, Tiel

PHAINCGULLMIA SP.
PEYLLOGDQCIDAE UNIDENTIFIED
GLYCEFA ANMER TCANA

GLYCERA &P,

GONTADA ANNULATA
CIRFATULTDAE UNIDENTIFTED
CUSSURPINAF UNIDENTIFIED

ASYURTT S 5P

MALCANIDAS UNIDENTFIED
PISTA CRPISTATA

PISTA FASCIATA

PYCrM CGCMIDA
TANATOACEA

ACILA CASTRENSIS
LUCTIMNOMA  ANNULATA

TRFYASTIRA SP.

VENFEICARDI A PAUCICOSTATA
MACOUNA TLIMATA

TELLINA SP

« 0

COMESCMY AX SUEDLI APHANA
HIATFLLA SP.

PANCOFA BILIKIATA
LIMPET

MITHELLA SP
CPRRIUFrOIDLA

MOLEADTA INTFRMEDIA
PETAPULIDA

ARFYIRCHITE [RAFOENUS
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TALLE 60. PRELIMIFARY SCRT RANKIENRERS PRCGRAN  BENT

HOLEERG INLET STh 106 VAN VELMN ZC-21 0OCT72 7 £2-61 10 HAU

FECQUENCY
(PFE CENT OF HAULS)

N DATTROCNA P, 100 o ¢
- AVTYCTREYPATF AULLUGASTEP 1CC.C
GAMMARID AMEHIPOD NU.2 1CCaC
TLEREPELL INFS STROEMT Gl oo ()
AXIMNUOPSIDA VIKIDIS CC o
GLYCERA CAPTITATA E0 e 0O
CARPTITELLIDAE (HFILOPRANCH 8¢ O
MACOMA CARLOTTENSITS 7L oG
GLYC INDE 6C o C
LUNFFRINCELIS SO (L.BICIRRAT €C o C
PHATMOGULELMIA <P, 5CeC
LACNTICE CIRPATA S5Ce0
CHAFTC Z00T SETOSA SC »C
GAMMAFRID ANMPHIPOD NOe1l 4C o Q
CUMACE A 40 o>
AXTNCPSIUCA SEFCICATA 4C o« C
AMPHADETE SPe 30 .C
FPTUOAREYT VUGETTILNSIS 2.0
GUONTADA ANNULATA 2C «0
THAFYY SP, 20 C
NUCULA SP o, 2614 C
APHEODITCIDEA (2 SPIECIES) 10eC
PILAFPCIS REFKELEYIT 1CeC
GLYCEFRA SD, 104¢
ARTCICEA SP o, 100
CUCTNUVA ARNULATA TCG.C
LUCIPMOMA TENUISCULPTA 1G4 ¢
THYASIHA SP, 10
MENMERETINE A 10.C
FTECME LONGA [ &
PHYLLODGOCE SPe CeC
FHYLLOCDOCIDAE UNIDENTYIFIED CeC
SYLL IDAF UNITFMTIFTED CoC
GUYUTFA AYERTICANA TWC
CNUPHILS &P, CeC
NINUGF GFMME A Col
TOFVILILFA SP, 0sC
PRICNOGSOTIN CIFRIFERA CeC
CIfFRE ATUL IDAE UNICENTIFIED C,C
COSSURIDAL UNIDENTIFIED Cel
CAPITLLLA CAPITATA (e
ASYU RIS GP C.T
ISOQCIRFRUS &SP ColC
MALDANIDALE UNIDLNTFIED N
TR ICHCRRANMCHUS GLACIALIS Ce0
FISTA CRISTATA CeC
PISTA FASCIATA (e i
SAPFLLIDAL UNIDENTIFIED C.C
PYCNOGONINA C.C
GFAmT Ar T0 ANMTHIFODS UNTDFNT Ry
ISOECDA CoC
PIMNMIXTA FAQA 0.0
TAMAIDACFA of
ACILA CASTEENSIS CeC
KROCREFORTIA SP, CeC
VENI FICAKRDIA PLAUCICOSTATA (A&
MACCMKNA FLIMATA CeC
TFLT ITNA 5P CeC
COMFSOMY AX SUEDIAPHANA el
FSEPHIODI A LCRDI CeC
HIATELLA 3P, Cet
- PANOCRA BILIFIATA (' o
LITMPTT C.C
CITTIUM TSCHRICHTII 0.0
MITEOEHLLA SP (i g O
OCFHIUROIDLA "CeC
MOUBPADTIA INTERMEDIA CoC
HOL CTHY)ROCIDEA 1o L.
N PREIAPULTDA Cof
7 APHYNCHITC TNANMORERUS 0-0C
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TAaeLe /0,

FRELIMINMARY SORT PANK URKDFRS

RUPERT INLET STNW.1C1 VAN VEELN  Z2C=310CT 73 7 S-Q

NENSITY
(MGe/SQe My,)

AMEOTEYPRANE AULGCGASTER

m
45

PROGRAM

ENTE

5 HAUL

CADITITLCCTITAT (FFILGUFANCH

THALYX SP,

GLYCERA AMEKICANA

CARPITELLA CARPITATA

MACOGMA CAFLOTTENSIS

DAITEOMNA <P,

PHATINCGULLMIA Sy
(

.
ApPHENRITOIDES 2 SPECIES)

— N

FYeers LONGA

PHYLLODUCE SPo,
PRYLLODOCIUDAE UNIDENTIFIE
PCOC/AFFF PUGETTENSIS
PILAFGIS DBFRFKELFYI

SYLL IBAE UNIDENTIFTED
GLYCERA CAPITATA

GLYCEFA SPe

GLYC THDF

GUGNTACA ANNULATA

CtULHTIS SP.

LUMERIMNERIS SPe(LEICIRPPRAT
NINCE GEMME A

CORVILLEA SP.

ARPICIDFA SP .

LAONICE CIPKATA

PFTITEREURDTTO CTRFTFERA
CHAFETOZONE SETOSA
CIFFATULIDAE UNIDENTIFHIFD
COSSUFRIDAE UNIODENYIFIED
ASYCHIS SsP

ISCCIFRUS SP

MALDANIDAE UNIDENTFIED
ALMERHAFETE SE .

TEFFLFLUTDES STRUEMI

TR ICHOSBRANCHUS GLACTIALIS
PISTA CRISTATA

PISYL FASCIATA
SABELLIDAE UNICEFNTIFIED
PYCNCCCOCNI1IDA

GAKMMARID AMFERIPCD MOe1
GAMMAR ID AMPHIOUD MNQe2

GARNFALTD AMPRIPODS UNIDENT
ISOPCLA

PINNIXIA FABA

CUMACEA

TANATDACEA

ACILA CASTRENSIS

NUCULA SPe

LUCINOMA ANNULATA

LUCTRITEA TERUTSCTUTPTA

AX INCFSIDA SEFKICATA
AXIMNCOPSIDA VIKIODIS
THYASIRA SP.

ROCHEFNRTIA SP.
VENERFICARDIA PAUCICOSTATA
MACCOMA ELIMATA

TELL INA SP

TONFSTYMYAX SUFCTATHANA
PSEPHIDIA L CRCI
HIATELLA SP,-

PANDORPA BILIRIATA

LIMPFT

BITTIUM FSCHEICHTIT
MITFFLLA SP
OPHIUKODIDFA
MCLFPLADTA INTERMEDIA
HOLCTHUROTIDFA
NEMEFTINEA
PETAPLLIDA

P EYNCHITE INANTOLRNUS

ADDODTOODOOIDIOJR2OODOO0DIITNONADINATNONDOD2OADINNDODITADDONDIONADINCOTODIDIODIDIONNN ™D
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TAGLE Tie PRELIMINARY SCRT RANK CRDF RS

INLET STNL1C2 VAN VFEN =31 QCT72

NENSLTY
(NO«/SQe M)

AMMOTRYPANE AUL OGASTEFR

7 1C-1¢

PROGRAM

RENTH

5 HAUL

CADTTELL IDAE (F o FILOPKRANCH

THARYX SPoe 4
CAPTITELLA CAPITATA 24
CLYCFFA CAPITATA 2
PYCMNCGOMIDA 2
DAITTRCNA SP., C
FHAINCGULILMIA <0, G
APHEIDITOIDFA (2 SPICIFS) O
ETFOCNE LUNGA o]
PHYLLUDQGCE SPe. ¢
PHYLLUCDOCIDAF UNIDENTIFIED C
PCDAFKE PUGETTENSIS C
FILARGTIS REPKEL FYIT 0
SYL L IDAL UNIDEMNMTIFIED C
GLYCEFRA AMERICANA (o]
GLYCFFA SP, (g

GUYCTNDF
GNPMTADA ANNUL ATA
ONUFHIS SPP,

LUMERINFERIS SPe(L.BICIRPRAT

NINGE GEMMEA
DOCRVILLEA SP,
AFTCIDEA SP.
LAGHNTICE CIFPATY

FRTUNOSPTOD CIKFTFERA

CHAL TC ZEGNE, SETOSA
CIREFATULIDAL USNIDENTIFIED
CUSSURIDAE UMIDENTIFIED
ASYCHLS SP

ISOCIFRUS SP

MALOCANIODAS UNIUDENTFIED
AMVPEARESTE SPo

TFRTLCFLOTIDT S STROEMT
THICHOREKRANCHUS GLACTIALTS
FISTA CRISTATA

PISTA FASCIATA .
SAEELL IDAE UNIDENTIFIED
GARNMNARID AMPHIFOCD NQOe1
GAMUARTID ANMPHIPOD NQO.2

GEAMITAETD AMPI—IFODS UNIDENT

TSEFTTA

PINNMNIXTIA FARA
CUMLCEA

TANATCACEA

ACILA CASTRENSIS
NUCULA SP.

LUCTIANCMA ANNULATA
LUCINGMA TENUISCULPTA

AXTNTPSITA SEHFFICATA
AXIMNUCFSICA VIRIDIS
THY/FSTIRA SP,
ROCHEFQFRTIA SPe.
VENMEFICARDTA PAUCIC
MACOCMA CARPLCGCTTENSIS
MACUMA ELIMATA
TFLLINA 8P

OGSTATA

CUNFEOPYAYXY TSUUT TAPHANK
PSFPrHIDIA LOKFDI
HIATFLLA SP.

PANMDCFA BILIRIATA

CTMPET

PITTIUM ESCHRICHTII
MITRFLLA SP
CPHIUVURFOT DEA
MOLPADIA IRTFEREDTA
HOLT THURKQIDE A
NENMERT INE A
PETAPULTIDA

AERYRCHITE TRANCENUS

DO ODDAADOOAODODONONODDDO0DTADAOIDINDONADIDTIONDIIOONDIONODO D20



TAGLE 72.

PIELININALY SURT RANKBIDERS

KRUFPLKT INLET SIMelf &4 VAP VEEN 2=-31 0CT73

NENSTITY
(MCe /500 Me)

CAPTITFLL IDAE (HLFTLOBRANCH

7 16-28

89¢c1

PFOGRAM H$EN

16 HAL

Y

AVMUTREYPANT AULOGASTER
CAPITILLA CARPITATA

THAEYX G,

CLYCELA CAFITATA
FRICHOSPTIO CIRPIFERA
MAC(MA CARLCTTENMSIS
LUMFPINFEIS SO (LeBICIRRAT
CUMACK A

1198
201

- NN
~N N e

AT TUANTID 2 UMIDENTFIED
AMPHAPETE SPe
PSEPRIDIA LOCRDI
MITEFEFLLA SP

PINNIXIA FARA

FTEOME LUONGA

LAGHICE CIRFATA
ISCCIFRUS SP

P e Ll
2= N

ETTUTTUM t5CFRICHTYT
DCFVILLEA SP.

AEHYRCHITE INAMCENUS

SYLL 1DAE UNICENTIFIED
CHAFTCZONE SCTOSA
GAMMAEID AMPHIPOID NMO.2
APHIECDITUIDFEA (2 SPECIFES)
PCCARKE PUGETTENSIS

GAVTZERTL AMPHIPOD NO. 1
PHYLLODOCT SP.

PILAFRGIS BEFKFLEYY

Gl YCE+A ANMERTICAMNA

GLYC INDE

ChUPHTS SPo,

APTICIDEA SP.
TRICHCBEANCHUS GLACTALTS

PTSTRA CHISTZATE

SAPFLLUIOAE UNIRDEMTIFILD
GEMEAT ID AMPHIPCDS UNMIDENT
AXINCFSIDA SESRICATA
ThYASIRA SP.

LIMEFET

HOCLCTHURGIDEA

PERMELRTINMNEA

DATTEUNA SH
PHAITNCGULLMIA SP,
PHYLLCOOCIDAE UNICGENTIFIED
GLYCFKRA SP.

GONI DA ANNULATA

NINCE GEMMEA

CIFFATULIDAE UNIDENTIFIED
COSSURINAE UMNIDENTIFICD

ASYLYVTS ©P

TEREEFLL IDFS STROEMI
PISTA FASCIATA
PYCMOCGONIDA

ISGPCDA

TANAIDACEA

ACILA CASTRENSIS
NUCULE SPo.

CUCTRNONMA ANRNULATA
LUCTINCMA TENUGISCULPTA
AXTHNOPSIDA VIFIDIS
ROCHFFODPTIA SP,

-~
-

IO DDOIDIONROIDIDDOD D ™ e it rt b st vt e bt i e bt e s IV W W WD BT ANNND

TR TARGLIDA

VENFRICARDT A PAUCTICOSTATA
MACCMA EL IMAVA

TELLIMNA &SP

COMECOMY AX SUEGTAPHANA
HIATFLLA SP.

PAMOCCERA PILIRIATA
OPHTUROTIDEA

POLEADTA ITNTEOMEDTA

DO 2DO0DDOOIOO!
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TALLE 720 PRELIMITARY SORT FEPK CYDFRS PROGRAM BENT
HOLUBERG INLET STN.109 VAN VFEN 3(-21 OCT73 7 4(=-4G 10 HAU
DENSITY

(hr,l/soc '4.)
CAPTITELL INAE (HFTLOERANCH gcac
THAEKYY SPe acC 1
AMMCTRYPANE AULOGASTER 3732
AXINOPSICA VIFIDIS 55
CARPITELLA CAPITATA 39
GLYCERFA CAPITATA 27
MECUNA CAFL CTTENSTS °6
GAMEARID AMOHIPOD NGe 25
AXINCPSIDA SEFRICATA 2
CITTIOM LSCFETCHTTY 2
AMPDHARETE SP, 1
ACILA CASTHENSIS 1
PSEPHINTIA LORDI 1
LAONTCF CIRPATA 1
LUNMEBEINEHIS SPe(lL dBICIRRAT 1
NUCUL A SP o, 1
PADARKE PUGFTTENSIS 1
SYLU TDAC URTDENTIFTIED 1

NFEMERTINFA

GL YC I NDE

FTYTFCMNE LCNGH?
PRICMCSPIO CIPRIFEFA
CUMACEA

CHAFTC ZONE SETCSA
GAMLAR TN AMPHIPOD ~iQe2

TCRTURELLTIDFS STRCEMT

SALFL LIDAE UNILENTIFIED
APHELDITGINE A (2 SPECIES)
FPHYL L ODOUCFE SP.

DOFVILLEA SP,

JEeCCIvPUS SP
TEICHOSPANCHUS GLACTIALILS
PISTA FACSCIATA

GAWMYIETD AVPFHIPCDS UNTIDUNT
PHYLLCDRCIDAL UNIDONTIFIED
GONTADA ANNUL ATA

ONURE IS SR,

ASYCHIS &P

VENF RICAFEDI A PAUCICOSTATA
MACOMA EL IMATA

CCMPEnNt'YAX SUFDITAPHANA

FPHTUTTCTDEA
NPATTRONA SP,
PHAINCGULLNMTIA SP,
PILAEGIS !CFYFLEYI
GLYCERA AMERICAN
CLYCFEFA S"

MINCE GEMME A
ACICIDFA SP.

DO et bt st bt s s YO N VNN RWENODARND IO =NNND D)

CITRETATULTDFE UNRTUOENTITFITED
COSSUFRIDAE UNTOENT IFIED
MALDANIDAE UNMIDENTFIFD
PISTA CRISTATE
PYCMNOGOGNIDA

1SOPCCA

PINNIXTA FABA

TANATDACEA

LUCTROVA ANNULATA
LUCTINCHMA TEMNUISCULPTA
THYASIRA €@,
ROCHFFORT 1A SF,

TELL INA SP

HIATELLLA SP.
PANLCFA EILIRIATA
LT MBET

MITEFLLA SP
MOLPADTA INTERMEDIA
HOL O THURCIDEA

PR TARULIDA

AFHYRCHIVE INAMQOENUS

o:oﬂaooocoooﬂaoodooorooa
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- TAELE 7he FRELIMIFARY S(RT

171
RANK CRDERS

HOLBERG INLET SThNe1CHL VAN VEEN 3C-31 OCT73 7 3C-3¢

DENSTTY
(NGe/SO% M)

PRCGRAM

BENT:

10 HAUL

CAPTITFLLIDAL (HFITLORRANCH Goac
AFTCIRYPANE LULCGASTER 2279
AXINCESTILA VIFIDIS 1¢2
MACCNMA CARLCTTENSIS 87
THALYX SR, 76
AXTHOPSTIUA SERFICATA ’ 44
GAMMAERTID AMNPHIPCOD NQ.2 37
GLYCERA CAPITATA 32
LUMEFINERIS SPe(L «BICIRRAT 27
FTTTTUM ESCHRTICATIL

GLYC INDE

AMPHARETFE SP.

FSERPHIDIA L CRCT

LACNICE CIRFATA
CARPITELL A CAPITATA
NUCUL A SP.
UNTOLENTIFIED

SYLL ITAE

el el N

CUFVILTEA S
TERLEFLL IDTCS STROGEMI

CAMNAR D

NEMERT INCA
ETFCRE | ONGA
PHYLLODGCE SP.,

AMEHIPOD NOS ]

LUCINCYAA TYENMUISCULPTA
SABFLLIDAD UNIDENTIFIED
CUVICFA

ISCFPLA

AFHRFCOITOIDFA (2 SPFCIES)
PUGLTTENSIS

PLOARKE
PILAFGIS

ONUFHIS SP,
NINCE GEMMEA

AR TCINCA

DEFKELECYT

SP e

FFITTUSPTO CIFFIFEFA
CHAFTOZOME SFTOSA

ISCCIRREUS
TETCHORRANCHUS GLACIALILS

GANM AL TD

PINMIXTA FACA
RUCHFFORTIA SP,
HOLCTHUROGINEA

<p

AMEHTRPIDSE UMIDENT

DATTHFUNA

PEAINCGULLMIA <SP,
PHYLLCDOCIDAE UNIODENTIFIED
GLYCEFRA AMFRICANA

Gl YCEFA SP,

ANNULATA
CIFRATULIDAEF UNIDENTIFIED
CCSCURIDAE UMIDEMTIFIED

GCHITIADA

SH e

ATYUHITS

LUCTIMCMA

157 2

MALTDANIDAF UNIDENTFIFD
PISTA CPISTATA

PISTA FASCIATA
PYCKCGGONINA
TANATDACEA

ACILA CASTFENSIS

ANNULATA

THYZETZTRA

VEMETCARDIA PAUCICOSTATA
MACCMA ELIMATA
TELL INA SO

S5H

CCUEFSOMYAX SUPDTAPHANA

HIATELLA
PANLOCOA
LIVMPLY
MTITFFLLA

DPHIUROTIDEA

MCLEADIA

PETAPULTDA

BILIRIATA

SP,

P

INTEFMEDIA

INAVOLNUS

quO')QOOiAOOO':ODOQ‘)OOi‘QOO‘")ODOO'-"-'—“-'—‘—"-""'—'-'-"—v-"‘f\\bb(ﬂ(ﬂmo\mo\\l\“\)bba‘c‘\lo



_____ s 172 .
TABLE /O BRIl IMINARY SORT RANK OFDFRS

PROGRAM  EENTI
HGLEBERG INLET STNL,1C6 VAN VEEN 3C-31 0OCT73 7 S2-61 10 HAUL
DENSITY
(NCe/SQe My
AMMOTRYD ANE AULOGASTER 1627
['U'\ITF-'('N/\ i;r“c 3&)6
GANLEARLID AMPHIPOD NOL2 48
TERLOLLL INPES SYRQUMI 2
AXINOPSIDA VIKIDIS 1
MACOMA CARLCTTFNSIS 1
CAPITELL INAF (HFILODBRANCH i

PHATINCGULLMTIA SP,
GLYCERA CARPITATA

LOUMPTINFFTS SF AL .AICTRIRAT
CHAFTNZONF SETUSA

GAMMARID AMPHIPOD NOe1

GL YC INDE

LAGM ICE CIRPRATA

AXTNTPSIDA SEFFICATA
AMPHAFLETE SP o

CUMACFA

FFTCIDFA GP,

NUCuUt A sSP.,

PEDARKE PUGETTENSIS
GONIADA ANNULATA

THAFRYYX SpP,

ARPHECRDTITOINEA (2 SPFCIES)
PI1 AFGIS BEPKFLEYI

GLYIMERA SP.

CUCTROMA ANRULATA

LUCINCHMA TEMUISCULPTA
THYASTRA SP.

NEMERTIMNEA

ETECONF 1 ONGA

PEYLLODNOCE SP.

PHYLL GODOCIDAF UNIDFENTIFIED
SYLL TOAF UNILENTIFIED

GULYCLEPA ANENRTITANA
OMUFPHIS SP.

NINCE Gt MMEA
DORYILLEA SF.

TPRICNCSPIN CTRRIFERA

CIFFATULIDAFE UNIDENYIFIED
COSSURIDAE UNIDENTIFIED
CAPITFLLA CAPITATA

YOO IND O it ot el bt e e NNV WD DPNNOIND DOV L D!

P
P

o0

ESYCHTS SP

1¢0CIFRUS SP
MALOCANIDAE UNIDENTFIED
TRICHOEDANCHUS GLACIALILIS
TISTAE CRISTATA

PISTA FASCIATA

SABELL TDAE UNIDENTIFIED
PYCMOGONIDA

GAMNAETD AVPHIPUDS UNIDENT
[SQEUDA

PINNIXIA FARA

TANMATIDACEA

CACILA CASTEENSIS

FOCHFFORTIA SPo,
VENFFPICARKDI A PAUCICOSTATA
MACCNA LLIMATA

TELTUTNA 5P

COMPSUMY AX SUEBD1 AFHANA
PSEFHINDIA + ORDI
HIATFLL A SP o,

PANICCRA BILIRTATA
LIMPET

EITTIUM ESCHRICHTIT
MITFELLA SP
CPHTIUROQIQFA
MOLOADTA INTERMFDTA
MLLOTHULOGIDEA
FFTAPULLTDA

DAOOODDONDNODADIADOTODHOODODIDADIDHIDD

FORYRCHITE TNANTTEIRNUS

~ -
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TABLE 764

FUPERT INLET STNS!IC1 VAN VEEN 3=-310CT 73 7

PRFLIMINARY SCRT RANMK URDERS

BIGMASS wWHT WT
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Appendix IV

Computer print out of Ziurich-Montpellier analysis and clustering.
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Presence or absence of species in all samples arranged in an "Orderly

Extract Table" by Zurich-Montpellier method,
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Dendogram of cluster analysis based on Jaccard's coefficient. Samples are

clustered by number of species in common.
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