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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 

the 0.052 m2 Ponar grab ancl the 0.1 m
2 

\'an Veen grab were investigated 

by sampling seven environmentally similar stations at increas ing distances 

from the outfall. The Inlet infauna was found to be very reduced, appa­

rently naturally, and was similar to Thorson's (1957) arctic foram.ini­

feran community. Stations up to a distance of 4.5 kilometers from the 

outfall and with hlore than 40 cm of tailing were very depauperate. 

Stations as close as 5 .5 kilometers from the outfall and wit:-. less than 

28 cm of tailing appeared to be able to support a relatively diverse 

:lnfauna, 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 associational analysis 

(Cluster and modified Zi.irich-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 pos tu­

lated as playing a significant role in the deep benthic infaunal obliter­

adou. An exploratory production st-i.idy on a benthic polychaete(Ar.mo­

trypane au7,ogas ter Rathke, 1843) showed that crops and worm lengths de­

creased with increasing tailing. Some inc1J.cation of reduced production 

rates can be deduced from the r esults. 
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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 t he receiving area for the 

tailing discharge of the Island Copper mine. 

In February 1972, a British Columbia Government Discharge permit 

was issued to Utah 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 

permit sanctions the discharge of mi ll tailing, mi xe d with sea water, 

iuto Rupert Inlet at a depth of 45 m below the inlet surface. Further­

more the permit directs Utah mine s to establish an environmental program 

prior to discharge and throughout the initial five years of production. 

Part of this program was the bottom s ampling of Rupert and Holberg 

Inlets by corers and mechanical grabs to give a "visual inspection of 

tailing and 'Ilonitor 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 benth5-c infa1.1na along a section of the Rupert Inlet trough . The 

results of the mine benthic monitor ing program (UBC :t£, 1973) further 

indicated that there were extensive dreas with small amounts of tailing 

deposition. The biological effects in these are as with little tailing 

deposition were undetermined to t hat time. 
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Figure 1.1. Hap of Rupert and Holberg Inlets with location of water 
(Drinkwat er. 11S, 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 

biological 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 prograi7l. Their investigation appeared to require a broader 

theoretical 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 monitoring 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 stations. 

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 tail~ng 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 -comparati_ye_ crop and 

length measurements of a selected benthic organism, the polychaete 
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Amnotrypane auZogaster 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 TilE EFFECTS OF MINE TAILING ON BENTHIC ECOSYSTEMS 

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". /my 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 study, 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 bean found (Ellis, 1974). 

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

changes in the populations of particular species could be occurring as 
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the tailing changes tbe nature of the sediments. Jones (1913) sunnnarizes 

the various physical and chemical factors associated with sediments of 

dif f erent particle size. He shows that with a decrease in sediment size 

from bedrock to colloidal particles there is variation in various physico­

chemical gradients. These are: surface area, porosity, permeability, 

available oxygen and organic matter. 

Changed production r a tes and standing crops would . be closely 

associated with changes i.n 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 adequa t_ely monitor the 

henthos to determiae what were the biological effects in areas which 

were receiving a steady, but relatively smnll influx of tailing. It was 

thus ~ppropriBte to study the fringe areas of tailing deposition to de­

termine if there was any change in species "equilibria", or in produc tion 

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 rele·mnce to studies of the biological consequences 0f 

naturally high sed:l.mentation or slumping. 
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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 1.1) and are typical fjords 

of the British Columbia coast. The fjords are described by Pickard, 

(1963) as 11havlng a deep basin and a sill or region t<?wards 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 Neroui:sos Inlet 

and Quatsino Sound, their opening to the Pacific Ocean. Drinkwater, 

(MS, 19 73) 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 OA-ygen (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 sunnner or early 

autumn of approximately 11 °c. At a depth of 16 7 meters the maximum 

. · 1 10°c. temperature is approximate y Sediment temperatures taken during 

benthi ~ sampling in 1973 and 1974 w~re comparable to the deep water 

temperatures at all stations; 8.5°c in June 1973 and Hay 1974, and 10°c 

in October 1973. Salinity is more variable with highs in ~id-summer and 
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Figure 2.1. Monthly values of temperature (a), salinity (b), and 
dissolved oxygen content (c) at station Bin Holberg Inlet, 
representative of the uniform conditions throughout the 
Rupert-Holberg basin (Drinkwater MS, 1973). 
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late winter ranging from 32%. 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 autumn. 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 

further 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 tr.~ 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". 
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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. Samp les were collected from seven stations along the 

soft-level-bottom of the Rupert-Holberg Inlet trough, and at one sta tion 

in Quatsino Sound durin g a crui se in the week of June 4-8th, 1973. See 

Figure 1.1 for station locati ons. 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 i t 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 remaini ng 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 stat ions 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~ 0.1 m 

Van Veen grab (Figure 3.2a) while a Phleger corer (Figure 3,2b) was used 

to determine tailing thickness. 2 A 0,052 m Ponar grab (Figure 3.2c) was 

also used at one of the stations (fil05 ) to permit a comparison of results 
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Table 3.1. Station list with depth, sediment 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 Oct30-31/73 May7-8/74 

weight (rricrons) 

50°39.4'N 127°31. 8'W * not 101 (13) 160 29 76 16+ 50 sampled 

50°33.S'N 127°32.8'W * not 103 (9) 180 35 250 7 40 sampled 

104 50°33.9'N 127°33. 7'W 180 97 7.0 26 28 not 
t-" 

sampled t-" 

109 50°34.4'N 127°34.65'N 189 72 14.0 18 20 

105 (6) 50°34. 8 'N 127°35.l'W 150 82.2 9.0 5 9 14 

106 (4) 50°35. l 'N 127°37.l'W 138 91.0 5.5 2 2 6 

107 (2) 50°35.6'N 127°42.6'W 95 85.G 6.2 Trace Station 
discontinued 

* Samples 100% tailing 
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Figure 3.2. a) The 0.1 m2 Van Veen grab mod if ied by addition of 4 x 20 lb. 
lead weights for grea2er 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 compa red to the 
partia l 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 1-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-I!IlTl 

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 (gast ropods, 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 in cons is tancies or differences between stations 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 significc>r..t 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 paper towel). Convers ion to dry weight 
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was undertaken during computerized data processing following 11lorson'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, 196 7). 
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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 IBE COMPOSITION OF THE INFAUNA OF THE 

RUPERT - HOLBERG INLET TROUGH 

A. I~TRODUCTION 

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 he 

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 pollution 

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 methodG originally developed for numerical tax­

onomy and terrestrial vegetation studies (see Sokal and Sneath, 1963; 

Sneath and Sokal, 197 3; and Whittaker, 1973 for a discussion 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 connnunities and relate them to water quality. 

Diversity indices, from the simplest I 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 

connnunities. 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 

associations 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 cumbersome 

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. CJassification 

groups the samples into units on the basis of shared characteristics 

(species and hauls). Once this ha s 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 environmental 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 

2 and dry weights perm, 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, BENTH6; 

ranks taxa within a station (from each cruise) by frequency, density, 

and biomass, which permits selection of species which are possibly 

ecologically significant (see below.) 

ii) Ecologically 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, somt: indication of the underlying ecological sig-

nificance of the species can be implied. These rankings can 

also suggest species which warrant closer attention due to the role they 

play in the ecosystem. 

In moni taring programs, the value of these rankings :i.s 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 

p~epared 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 i n all the replicated hauls have been listed. 
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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 (1968) found that the 

species 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) Ziirich-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 1tloristic and sociological characteristics; of commun­

ities. The underlying ideas of the metliods are: i) p:!.ant 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 trie.s 

to use these species (indicator or diagnostic species) to show ecological 

relationships. iii) These indicator species are then used to organize 

communities into a classification 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 anulysisi which only requires that 

samples be taken from a homoge!leous gro11p of species. Hills (1969) 
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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 Ce~ka 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-fanning of 11diagnostic species". These rules inl..'.rease in severity 

from 40% inside and 20% outside to 66% inside and 10% outside (ie: the 

species must occur in at least 40% of the hauls belonging to a particu­

lar group of hauls and in not more than 20% 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 1istinct 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). In this study in Rupert­

Holberg Inlets the samples were also clustered to see :i.£ any mea11ingful 
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groups were formed. Unweighted pair-group clustering by arithmetic 

averages was used to group samples by Jaccard's coefficient of Connnun-

ity: 
Number of species in common 

Total number of species 
X 100 

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 l1. l 

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 101. 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 grab did not penetrate to the original 
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Table 4.1. Median grain size, (March 1972) and tailing thickness 

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

From UBC (MS, 1973). 

Stn. * No. 

101 (13) 

103 (9) 

105 (6) 

106 (4) 

107 (2) 

* 

Median grain 
size (March/72) 

(in microns) 

350 

28 

18 

13 

22 

Tailing thickness 
(in cm) 

June 1972 October 1972 

44 48 

6.5 8.0 approx. 

2 6.5 mixed se.d, 
tailing 

0 Trace 

0 0 

Numbers in brackets refer to mine monitoring stations. 

& 
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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 c.ollect­

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 

samp les were screened through a 0.5-nnn mesh s~reen (after first screening 

through a 1-mm mesh). The results showed: At stati'on 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 1-mm screen. At station 105 the 

screening of one sample through 0.5-nnn mesh added 11 small A. aulogaster 

to the animals screeneG by the 1-mm mesh. At station 107, the sample 

screened through the 0.5-nrrn mesh did not add any animals to those already 

collected by the 1-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 1-mm 

mesh was used thereafter. The saving of time with the 1-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, Tha1:yx sp. and Capitellidae 

(2 species: Heteromastus filobranchus and Decomastus graeilis) 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 seer.:~d to be 

more than approximately 20 worms. They were removed from the density 

summary (Table 4.2) but included in the biomass estimates. 

a) Spatial differences 

All three plots (Figures 4.1 to 4. 3) show that stations 101 and 103 

are quite depauperate, and organisms appear to have been virtually obli­

terated by the tailing, This con firmed 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 lOLf), followed by a drop 

(Station 105 and 106), in the densities and biomass of the remaining 

stati~ns towards the head of Holber3 Inlet . Biomass in station 107 

(furthest from the mine) is much larger than the other stations bN'.ause 

of the presence of the large pelecypod Corrrpsomyax suhdiaphana, the holo­

thurianMaZpadia interr.ied1:a , and large Nerr.erte.an worms . This high biomass 



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

Total 
no. of Screen 

organisms Tharyx Wet wt. Dry wt. No. of size No, of 
Stn. /rn2 - -- ~-s~ Capi tellidae biomass biomass samples (nun) .§J?.ecies 

101 10 0 0 o.o 0.0 3 0.5 1 
103 0 0 5 1.0 o.o 1 1.0 1 
104 189 4 5030 83.2 8,19 10 1.0 39 

June, 1973 
105 388 1 16 11. 9 1.07 10 1.0 28 N 

V, 

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 

Oct., 1973 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 
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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 stat ions on the whole are qui t e similar with respect to numbers 

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 t he time of the year (see discussion) and is caused by the summer 

breeding season. Wet ano 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. filobr anchus and Deoomastus graoilis) 

which would rais~ 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 tha t c!-iange consists of a lesser seasona l 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) f ound similar 

trends to these (densities and numbers of species) in data f rom 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 approxi mately 

double the minimum values . In this 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 coutinuing changes 

which could be occurring due to tailing deposition. 

iv) Species statistics 

a) Ecologically significant spe cies 

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 tl.e st::tt5.ons 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 specie.s as ecologically significant than 



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

104 

3 Glycera capitata 
3 Capite llidae 
3 Ma ldenidae unident. 
2 Lwnbrine.•eis spp, 
2 Psephiaia l ordi 
1 Arhynchi t:.e inamoenus 
1 / J:1IT10 trypane auloga:Jter 

4 Capi tellidae 
3 1:1r;molry pane aulogaster 
3 Clyce ra capitata 
2 LwrbrincreiB spp . 
2 '.:.'ha. I'lJX sp. 
2 t-:accma carlottensis 
1 P1-ionospio cr~r:'i fera 
l Ai·hyr:chi le inamoenus 
1 Capitdla capitata 
1 Ma ldanidae unident. 

109 

4 Ammotrypane aulogaster 
3 Gl ycera capitata 
3 Tharyx sp. 
2 Capitellidae 
1 Amp hare te sp. 
1 Garr.rna~id amph.No.l 
1 Laonice cirrata 
1 Mc.coma carlottensis 
1 Axinopsida viridis 
1 Corr:psorrryax 1Jtwdiaphana 
1 Bittium eschrichtii 
1 Neme rtinea 

June, 1973 

Stations 
105 

4 AnD11otrypane aulogo.ster 
4 Axinopsida viridis 
2 Axinopsida serricata 
2 Bittium eschrichtii 
1 Gammarid amph.No.l 
1 Goniada annulata 
1 Daitrona sp. 

October, 1973 

4 AnD11otrypane aulogae ter 
3 Capitellidae 
2 Lwrbrinereis spp. 
2 Axinopsida serricata 
2 Macoma carlottensis 
2 Axinopsida viridis 
1 Tharyx sp. 
1 Glycera capitata 
1 Laonice cirrata 
1 Glycinde 
1 Bittiwn eschrichtii 

106 107 

4 AnD11otrypane aulogo.ster 2 Lucinoma tenuisculptn 
3 Laonice cirrata 2 Comps omyax swdiapha:na 
1 Axinopsida viridis 1 Axinopsi da viridis 

1 Mo lpadia intermedia 
1 Nemertinea 

3 AnD11ctrypane aulogaeter 
2 Dai trona sp. 
1 Gannnarid amph.No.2 
1 Glycera capitata 
1 Macoma carlottensis 
1 Laoni ce cirrata 
1 Nemertinea 

1 Lwrbrinereis spp. 

w 
~ 



32 

the June cruise, which could be the result of a particularly good spat­

fall. Some of the species changes bev.-1eeu cruises which have occurred 

are: Psephidia lordi, a small bivalve, is no longer listed as signifi­

cant in station 104; Gammarid amphipod No. 1, Goniada annulata (a large 

wonn), and Daitrona sp., a foraminiferan, are no longer lj_sted in Stn. 

105 ; while Axir..opsidaviridis, 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 011. 

Daitrona sp., unfortunately is inaccurate, as a misidentification in the 

early stages of sorting resulted in discarding large numbers of them. 

Daitrona sp. would probably have been a good indicator species, as 

forarniniferans 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 seemed 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. In the October cruise it is 

a~parent 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 thar.. the depauperate s t2tior..s ) shows a decrease in total 
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Table 4. 4 Nurnhers and species of bivalves compared to polychaete 
numbers, species and total number of organisms (per sq. 
meter). From stations sampled in June and October 1973. 

Station No. 

Cruise 

Species 

Aci la cas trensis 
Nucu.la sp. 
Luoinoma annu Z-ata 
Luoinoma tenuisculpta 
Axinopsida serricata 
Axinopsida viridis 
Thyasira sp. 
Rochefori,-i,a sp. 
Venericardia 
paucicostata 
Macoma ca,y,lottensis 
Macoma e limata 
Hiatella sp. 
T'sephidia lordi 
Pandora bi liriata 

Total No. of bivalves 
Total No. of bivalve 
species 
*Total No. of 
polychetes 
Total No. of 
polychaete species 
Total No. of all 
organisms 
Total No. of species 
of all organisms 

June 
1973 

1 
2 
2 

6 
1 

3 
7 
3 
1 
9 
1 

36 

11 

126 

21 

189 

39 

104 

Oct. 
1973 

1 

1 

19 

11 

32 

4 

1331 

26 

1530 

41 

June 
1973 

9 

48 
65 

1 

6 

129 

5 

89 

14 

388 

28 

105 

Oct. 
1973 

12 

5 
44 

102 

1 

87 

16 

267 

7 

3443 

25 

3787 

41 

June 
1973 

5 

1 
1 
7 

2 

16 

5 

60 

12 

86 

20 

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

106 

Oct. 
1973 

3 
1 
1 
5 

19 
1 

16 

46 

7 

1906 

16 

2377 

29 
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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. In 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 (40% 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 grou~s of saw~les. 

Comments 

These results confirm what was already observed: the spatial differ­

ences and temp or.al changes in the in l ets between stations 104, 109, 105, 
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106, 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 (195 7) concept of parallel leve l-bottom commun·· 

ities, the inlets' fauna can be characterized by the foraminiferan 

species: Daitrona sp., PhainoguZlmia sp.; and the small bivalves Ax in­

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 RupeLt­

Holberg Inlet comn11.mities 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 l1aldanidae were suffocated by the tailings. 

D. CONCLUSIONS 

Tailing discharge into the inlets has already caused obliteration 

of the organisms in various benthic monitoring stations (UBC MS, 1973; 

Ellis MS, 1974). Station 101 and 103 were fotmd practically barren al­

though organisms can still be found in grab samples. Station 10~ which 

is quite close to 103, appears to be slowly (ie: relatively smal l 
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Figure u.4. Sediment (dark) and tailing (light) banding on tubes of 
unidentified Maldanidae in June 1973 samples from station 105. 
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seasonal biomass 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 relatively sessile nature (as compared to the 

more mobile polyc,.11aetes) and to their particular feeding methods. 

There is no indication 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 

~bliterat:i.on probably comes about suddenly, perhaps when depositing 

rates reach a critical level, possibly through slumping of deposits from 

shallower areas to 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 coulcl 

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 re ason for the marked differences between 

stations 103 and 104. 

Thus the process of obliteration is probably quite complex, a..~d not 

as straightforward as could ~e 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. Slurr..ping in the 

junction of Rupe rt 2nd Holbe rg inlets appears to obliterate the benthos . 
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It is postulated that the sediments j_n the ar.eas 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 PROPERTIES 

OF THE PONAR AND VAN VEEN GRABS 

A. INTRODUCTION 

The Ponar grab (Figure 3. lc) has been used in the Government·· 

required pollution monitoring program. It is a convenient device for 

sampling la\e and sea-bottom organisms quantitatively . The convenience 

arises from its size (0.54 ft2 
= 0.052 m2), and weight, which is rela­

tively small compared to those quantitative bottom samplers specifically 

developed for sea-bed surveys. Sea-beds tend to 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 MSi 1973) 1 

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 oth~r 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 

devel0ped a suitable volumeter for this purpose. 

It has been e xtensively documented by Wigley (1966), McIntyre (197 la), 

and others that a wave (pressure pulse) generated by a descending 
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sample.r can disturb light benthic organisms. There has also been numer­

ous studies comparing the sampling effi.ciency of various types of grabs, 

corers and dredges (Lie and Pamatmat, 1965; Longhurst, 1959; Wigley) 

1967; 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 fer 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 lb. lead 

hemispheres, adopted as standard weighting for the benthic research 

program in Rupert Inlet. The Ponar grab was not additionally weighted, 

as it already carried two 10 lb. weights. Penetration into the sediment 

was measured by a Lie volumeter, and was averaged as 15 ems for Van Veen 

samples, and 6 ems for the Ponar. Computerized <lata analysis was under­

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

i) Plankton versus Benthos 

Visual scrutiny of the matrix of hauls versus species showed 

differences in the number and distribution of small mobile organisms 

(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 divis:.'..ons 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, T-,hile 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 amph:l­

pods, CaZo:nus plwnchrus, Calo:nus 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 Chaetognatha, were collected in equal 

or greater numbers by the Ponar grab with the exception of unidentified 

decapods. In both the planktonic and benthic groups, 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 bet•11een the number of benthi c organisms collected (81 fer the 

Van Veen to 31 for the Ponar) md the nu~ber of planktonic organisms 

collected (218 for the Ponar to 6 for the Van Veen) was less for the 

benthic group. This difference would probably be further ac.centuated 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 
Haul No. 11 12 13 14 15 16 17 18 19 20 23 25 26 27 28 29 30 31 32 34 

Ben thic species 

Isopoda 1 0 0 0 1 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 
Gammarid amph.No.1 0 1 0 2 2 0 0 1 0 0 6 3 3 8 2 14 4 2 3 1 3 
Gammarid amph.No.2 0 3 4 0 0 1 0 0 7 4 20 2 0 4 2 3 1 1 8 0 3 
Gamnw.rid m~ph. tmid. 0 0 0 0 0 1 0 1 0 0 2 0 1 0 0 3 0 1 3 l 0 
Tanci.idacea 0 0 0 0 0 0 0 0 0 0 0 l 0 l 0 0 0 0 0 0 0 
Cumace. a 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 
TOTAL 31 

Planktonlc species 

CaZanv~ pZumohrus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 5 0 0 0 
CalanvJ~ glac-iaUs 0 0 0 1 0 0 0 0 0 0 1 12 z 11 3 12 0 15 7 5 9 
Euphausia paoifioa 0 0 0 0 1 0 0 2 0 0 2 23 10 8 8 10 15 19 7 6 7 
Thyss aonessa sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0 0 
Mys i dacea 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 0 1 1 1 1 0 
Decapoda unident. 0 1 0 0 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 1 
Chaetognatha 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 0 0 0 0 
TOTAL 6 

GRAND TOTAL 37 

Totals 

1 
43 
24 

9 
2 
2 -1:'-

81 N 

15 
76 

113 
4 
6 
1 
3 

218 

299 
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the grouped gammarid mr.phipods (other gannnarid arophipo<ls), which are 

mostly plauktonic species, were to be completely separated into compo­

nent species. 

The Ponar grab has a wire screen on its upper surface (Figure 3.ld) . 

and thus the plank tonic organisms were probably collected in the water 

column 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 mine'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, (~able 5.2). Besides functioning as a 

plankton net on descent, the screen also reduces the build-up of a shock 

vTave (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. Alten1atively, redesigning of the 

Ponar grab with lightweight hinged plates for jaw-tops, which would open 

on des~ent a.~d 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 numbe rs and wet weight data 
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ZOOPLANXTO~ IDENTIFICATION 

JUNE 1973 SURVEY 

STATION B - HOLBERG I NLET (COAL HARB OUR) 

Horizontal Tows 
Tax. Dept h in Feet 

_S..._p_c_c_i_c_s ______ ______ A_b_b_r_c_v_. _ 15 100 · 450 

Cr ustacea l a rvae - naup l ius 
Microcalanus py~rnacus ousi l l us 
Pa r aca l anus ~~ 
Oithona helgol a~d ica 
Eggs - s p. i ndct . 
Acartia cl ausi 
Pscudocalanus minu tus 
Oi koplcura d io i ca 
Crus t a cea la r vae - zoea 
Hctridia luccr::, 
Probosc i dactvla f l av i cirrat a 
Sag:itta clc ga ns 
Galanus glacialis 
Pisces larvae - sp. indet . 
Tigrio:eus sp. 
Cru stacea l arvae - megalops 
Antic\s hirsutas 
Euohaus i a oaci f ica 
Nematoda s p, indet. 
Hys i dacea sp. indet • . 
Synchclidium sp. 
Cyphocaris cha llengeri 

Total Number 
Number of Taxa 
Volume Filtered (m3) 
Number/m3 

Total Number (l) 
Number of Taxa (1)

3 
(l 

Volume F~ltered (m) ) 
Number/m (1) . 

72,960 
Cal 22,406 
Cal 22,406 
Cal 14,592 

11,520 · 
Cal 6,164 
Cal 4,608 
Lar 80 

24 
Cal 16 
Coe 9 
Cha 8 
Cal 1 
Cho 1 
Har 1 

lso 
Eup 
Nero 
Mys 
Oed 
Lys 

154,796 
15 

11.3 
13,699 

143,276 
14 

11.3 
12,679 

(1) Values do not include the nu~ber of eggs 

8,640 
2,880 
5,760 

160 
1,638 
2,112 

24 

5 
100 
. 1 

144 
1 
l 

21,466 
13 

6.4 
3,354 

21,306 
12 

6.4 
3,329 

288 
1,080 

360 
1,248 

288 

4,704 
1,248 

3 
96 

16 
8 
3 

64 
7 
3 
l 

9,417 , 
16 

4.7 
2,004 

9,129 
15 

4.7 
1,942 

Vertical 
Haul 
560 

1,280 
1,920 

960 
64 · 

128 
4,480 

192 
64 
16 

n 
1,104 

16 
54 

16 
8 
6 

10,330 . 
16 

10,266 
15 

Table 5.2. List of zooplankton collected by t he mine monitoring program (Utah MS, 
1973 identifications by T.W. Beak Ltd.}, 
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for Ponar and Van Veen hauls (minus the plank tonic species). No aberrant 

hauls are apparent. Weight and nunilier summaries for both grabs at 

station 105 are presented in Tables App. 3.16-17 an<l 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. fer 

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 rai:kings 

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 1s index 
criteria at station 105 during June, 1973. Ranked by 
their number of listings. 

Ponar grab 

Ammotrypane auZogaster 

Axinopsida viridis 

Axinopsida serricata 

NucuZa sp. 

Laonice cirrata 

Bittiwn eschrichtii 

GZycera capi tata 

Capi tellidae 

Lumbrinereis spp. 

Onuphis sp. 

4 

4 

3 

2 

2 

1 

1 

1 

1 

1 

Van Veen grab 

Ammotrypane aulogaste1.? 

Axinopsida viridis 

Axinopsida serricata 

Bittiwn eschrichtii 

Gammarid amphipod No.1 

Goniada annufota 

Daitrona sp. 

4 

4 

2 

2 

1 

1 

1 



47 

dispersions. 2 
Table 5. 4 shows X 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, 1e. 

2 1 m • The higher mean x2 for the Van Veen grab illustrates the eA~ect-

ed greater tendency toward aggregation when. a larger sampler :ts used. 

The very high x2 value for "total number of organisms" also shows a 

pronounced clustering effect. Aggregation is believed to be the nom.a l 

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 s~mple 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 (22-66%) and the Van Veen grab (31-64%). 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 moni taring p-ogram, 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 similaritie:s 
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Table 5,4 Comparison of x2 values for agreement with Poisson 
frequency distribution for the species collected by 
the different grnbs . Distribution random unless 
indicated, Aggregated (A), even (E). 

Specie~ 

Dai tro-aa sp. 
Podarke pugettensis 
Pilargis berke leyi 
Syllidae unidentified 
Glyaera aapitata 
Glyainde sp. 
Goniada annulata 
Onuphis sp . 
Lumbrinereis spp. 
Dorvi llea · sp. 
Laoniae airrata 
Tharyx sp. 
Chaetozone setosa 
Amnot1:ypane aulogaster 
Capitellidae (H. fil obranahus) 
Isoairrus sp. 
Maldanidae unidentified 
Ampharete sp. 
Gammarid amphipod No. l 
Gammarid amphipod No, 2 
Gammarid amphipod unident. No.3 
Isopoda 
Cumacea 
Tanaidacea 
Nuaula sp. 
Luainoma tenuisaulpta 
Axinopsida serriaata 
Axinopsida viridis 
Thyasira sp. 
Maaoma aarlottensis 
Tellina sp. 
Psephidia lordi 
Bittium esahriahtii 
Nemertinea 

Mean x2 (species) 

x2 value for frequency distr. of 
TOTAL NUMBERS OF ORGANISMS PER 
HAUL 

95% Limit (Aggregation) 
5% Limit (Evenness) 

Ponar Distr, 

14.13 
9 

8. 74 
4. 77 
7.38 

12.96 
5.04 

13. 77 
12.06 
9 
8,1 

42.84 A 
6.57 

8.1 
9 

10.62 
28.89 A 

8.1 
8.1 
0,9 E 

4.77 
4. 77 

20.97 A 
20.25 A 

9 
13. 77 

9 
6.03 

11.79 
18 

11.55 

16.6 7 

19 
2.75 

Van Veen Dis tr. 

52,2 A 
9 
9 

18 
13.95 
8.1 
8.1 
6.84 

12. 96 

7.38 
9 

27 A 
40. 95 A 
13.95 

9 

31.59 A 
20.97 A 
14.31 
9 
8.1 
8.1 

12.06 

10. 71 
9.27 

9.0 

7.38 
16.02 
9 

14.68 

244.6 

19 
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. 

O.l m2Van 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 
v, 
0 

0.000 0.500 19 

2 0.000 20 
0.052 m 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 



51 

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

Ponar 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. 1bis facili­

tates collection of light interface infauna and plank tonic 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 ea~h 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 th~ 

Ponar, further st11dies should be done to determine its performance in 

other environments. 
2 This is particularly necessary as a 0.1 m sample 

and 5-10 replicates have been traditionally regarded as a minimum re­

quirement in benthic studies (eg: Longhurst, 1959; McIntyre, 1971). 
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PART VI. THE EFFECTS OF HINE TAILING ON TIIE ABUNDANCE, 

BIOMASS AND SIZE OF A BENTHIC POLYCHAETE (AMMO'l'RYPANE AULOGASTER). 

A. INTRODUCTION 

The prime relationship beaveen organisms in the sea, as in th~ 

terrestrial environment, is that associated with nutrition. In this 

respect, the deep benthic ecosystemincludes secondar y producers feeding 

on the plankton and detrital material settling or migrating from the 

euphotic zone. Added to this is material resulting from the disintegr a­

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 nutri ticnal materials. Any 

disruption in the influx of food particles, either b)' reducing the 

amount of organic material in the wat e r column (the reby having less to 

feed on), or by changing the proportion of organic to inorganic matter 

settling down (thus necessitating lon ger periods of sorting), could 

potentially bring about changes in the energy budget of the organisms 

present. Part IV of this study sho~d 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 i n s1J.spension 

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 sign 

(Ellis and Littlepage, 1972). The eff ec t s 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 ftfytilus 

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. giga.s. However, 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 

auloga.ster, 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 Arronotrypc:vie. In 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.lf0 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 Ammotr ypane aulogaster specimens 
(left dish) and the relatively few other species , Note 
also how well preserved are the Ammotr ypane aulogaster 
specimens compared to pieces of other polycha ete worms. 
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B. BIOLOGY OF AMMOTRYPANE AULOGASTER 

Ammotrypane auZogaster 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 Ammot1-ypane 

aulogaster (Berkeley and Berkeley, 1952; Hartman, 1969), though elsewhere 

it may be known as Ophelina acwrrinata Oersted, 1843 (St~p-Bowitz, 1945; 

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

Up to 60 mm. long, 5 mm. wide. Body long and slender, 
P~rrowed at both ends, about fifty setigers. Segments 
finely annulate, the annulations sometimes indistinct, 
intersegm,mtal botmdaries not clearly demarcated. rro­
storo:i.um conical, terminatin g in an oval palpode. Peris­
stomium with well developed nuchal orgo.ns. 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 A1°n;c:ndia brevis . Pygidium 
spoon-shapec, open ventrally, the rim fringed with slender 
papillae and, at its base, three stout papillae, the 
median of which bears a long cirrus. Coloration yellow 
to reddish brown as preserved. 

East coast Vancouve~ Islcind 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, nothing is known about its form of 

reproduction. 

The natural history and larval cL>1atomy of Armandia brev-Ds, another 

Opheliid, which together •vith the genus Amnotrypane make up the subfamily 

Polyophthalmus , has been studied by Hermans (1966). Many of his obser­

vations on A1Yriandia have been tentatively confirmed in Arnmot1-ypari.6 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 s ide 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 decre ased 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 

fotmd 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 Armandia has an epitokus reproductive 

stage with planktonic larvae, and a spawning season which starts in 

early May and ends in early Sep t ember. He further observed that a period 

of three weeks was needed to develop from fertilization to settli.ng, and 

less than six weeks to reproductive maturity, noting that in the breeding 

season there is time for at least u.o, ar,d perhaps three generations of 

Armcmdia. The observations made en Ammotrypane in Rupert-Holberg Inlet 
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would indicate that May was probably when the hatch occurred, No ev-i­

dence was found for the occurrance of more than one generation, 

Despite the apparent similarities of some of the observations made 

on Ammotrypcne with those of its close relative Armcmdia , 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 Dtmnill, 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 

chosen 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 ot 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 per.sons could get statistically similar 

results, measurements were made of the s ame 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 see if each could repeat their earlier results . Al so 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 A , 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 ran3e gives a close 

approximation of the 95% 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 

cotmts 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 fr om 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 weigh ts 

The mean wet weights of A. aulogaster per sample for October 1973, 

plotted against stations are shmm in Figure 6. 5. Two standard errors 
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2 Table 6.1. AJ-J.OVA table for numbers of Ammo t1"ypane aulogas t er per 0.1 m 
sample after log(x+l) transfonnation. October 1973 data. 

Source of variation 

Among hauls 

Within station 

ss 

22.964 

1.970 

df 

5 

43 

MS 

4.592 

0.045 

F 

102.044*** 

F.001(5,43)=5 · 13 

Conclusion: There is a highly significant (P<:<. 001) added variance compo­
nent between stations for numbers of A. auZogaster. 

Figure 6. 4. Array of means as cietermined by 2he SNK tes.t for numbers of 
Ammotrypane auZogaster per 0.1 m sample. October 1973 data. 

Station numbers 

Mean numbers 

103 

7.00 

101 104 106 105 109 

8.40 132.88 182.70 327.90 373.20 

Means arrayed in order ofa,cending magnitude. Means underlined are not 
significantly different (P<.05) 



8 

7 

,-.. 
N 

a 6 ,...; . 
0 -bO ._, 

~ 
~ 
H 5 
H s 
~ 
~ 
p.. 

N 
~ 

-{.:, 

4 CJ) 

ts 
t:l) 
C) 

N 
;::: 
ts 
~ 
~ 
ts 
P.. 3 (10) ~ n 
C) 

~ 
~ 

~ 
0 

ti) 
H 2 ::r: c., 
H 

~ 
H 

~ 

1 

0 (5) f------15) 

101 103 104 109 105 

STATIONS 



64 

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 A.~OVA; there is a highly significant (P(<0.001) dif f erence between 

stations. A SNK tes t 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 me as urement technique. There was a significant difference 

(P<O. 01) between the measurements by di f ferent per.sons of the same sample, 

but no significant differences between samples remeasured by the same 

persons after an interval of time. An F test was run to determine whether 

or not there was a dif~erence 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. a:ulogas t er (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 worr;is. 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. ANOVA2table for wet weights of Ammotrypane auZogaster per 
0.1 m sample, after log(x+l) transformation . October 1973 
data. 

Source of variat ion 

Among hauls 

Within hauls 

ss 

5.342 

0.280 

F = 3.51 .01(5,43) 

df 

5 

43 

MS 

1.069 

0.006 

F 

164.354*** 

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

Figure 6.6. Array o; means as det ermined by the SNK t est for wet weights 
of O.lm samples of Ammotrypane auZogast2r. October 1973 data. 

Station numbers 

Mean wet weights 

103 

0.80 

101 

0.12 

104 

1.86 

106 

3.07 

109 

6.82 

105 

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 auZogaster 

to develop a length measuring technique. 

2 
ANOVA table for lengths of Ammotrypane auZogaster from a 0.1 m sample 
measured by two different persons (A and B). October 1973 data. 

Source of variation 

Among (persons) 

Within (worms in the trial) 

F.05(1,443)= 3 · 84 

ss 

80.196 

df 

1 

4699.421 443 

MS 

80.196 

10.608 

F 

7.560** 

Conclusion:There is a significant (P(0.01) added variance component 
among persons measuring the same sau1ple of worms. 

ANOVA table for length of Ammotrypane auZogaster-f rom a 0.1 m
2 sample 

measured twice by the same person (A). October 1973 data. 

Source of variation 

Among (trials) 

Within (worms in a trial) 

ss 

17.665 

df 

1 

4569. 711 447 

MS 

17.66:5 

10.223 

F 

1. 728 ns 

2 ANOVA table for lengths of Al11l77otrypane auZogaster from a 0.1 m sample 
measured twice by the same person (B). October 1973 data. 

Source of variation 

Among (trials) 

Within (worms in a trial) 

ss 

l.201 

6689.55 

df 

1 

450 

l.201 

14.866 

F 

0.081 ns 
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Table 6.3. ANOVA tables for trial measurements of Ar.onotrypane aulogaster 

to develop a length measuring technique. 

2 
ANOVA table fo r lengths of Ammotrypane aulogaster from a 0.1 m samp le 
measured by two dif fe r ent persons (A and B). October 1973 data . 

Source of varia tion 

Among (persons) 

Within (worms in the trial) 

ss 

80.196 

df 

1 

4699.421 443 

MS 

80.196 

10.608 

F 

7.560** 

Conclusion:There is a significant (P(0.01) a dd ed varian~e component 
among persons measuring the same sample of worms. 

ANOVA table for length of Ammotrypane aulogastgrfrom a O.l m2 sample 
measured twice by t he same person (A). October 1973 data . 

Source of varia tion 

Among (trials) 

Within (worms in a tria l) 

ss 

17.665 

df 

1 

4569. 711 447 

MS 

17.665 

10.223 

F 

1. 728 ns 

2 ANOVA table for lengths of A/11/:lctrypane aulogaster from a 0.1 m sample 
measured twice by the same person (B) . October 1973 da ta. 

Source of variation 

Among (trials) 

Within (worms in a trial) 

ss 

l. 201 

6689.55 

df 

1 

450 

MS 

l.201 

14.866 

F 

0. 081 ns-
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Figure 6 . 7. Mean leng ths (~ t\:o standard e r!'.'ors) of Ammotrypane aulogaster 
taken in Octob er 1973 from different stations in the Rupert­
Holberg Inlet trough . The number of observations upon which 
each mean is based is given in bracke ts beside each mean. 
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Table 6. 4. A.NOVA 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 130~795.29 1 1301795.29 

Total 3077 

Conclusion: There is a significant (P<0 .05) added variance component 

between stations for lengths of Ammotrypane aulogaster . 

Table 6.5. A.NOVA table with regression for Ammotrypane auZogaster lengths. 

October 1973 data. 

Source of variation 

Explained- due to linear 
regression. 

Unexplained- error aound 
regression line 

Total 

df 

1 

4 

5 

F ( 4)= 21.2 .01 1, 

ss 

9.67 

3.55 

13.2185 

MS 

9.67 

0.8875 

Regression coefficient= -0.0756; Y intercept= 21.36 
" ,, equation= Y=21.3o-0.0756X 

F 

10.8957* 

Regression 
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stations. 

The mean lengths were then subjected to regression analysis, in 

order to establish the dependance of the length of .4. . aufogaster 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. T..ength 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) also 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 cove~ed by Jensen(1919) 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 whiJestudying 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, nul'.lbers, 

and worm length (at one time, October 1973) were made and related to 

di~tance 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, Arrunotrypan.e 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, t&iling appears to have been less than under light tailing. 1he 

weight and density differences could be a result of differential larval 

settling. Hrrwever 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 Arrunotry­

pane production appears to be affected by the tailing. More detailed 

production studies should give a illeasJre of the effect. 

E. cm:CLUSIONS 

A decrease in standing crops, numbers, and lengths of Ammotrypane 
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aulogas-ter 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 weight). Thus a <lecrease in overall inlet bentliic 

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 

1. A government-required pollution monitoring program in Rupert Inlet 

indicated that benthic obliteration is taking place as a result of 

disposal of mine tailing to the inlet. This thesis project w~s 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. 

2. ' The inlet trough fauna was found to be very reduced and similar to 

Thorson' s ( 1957) Arcti c foraminiferan counnunity. The two stations 

closest (4.5 kilometers) to the mine outfall with heavy tailing 

(more than 50 ems) were very depauperate, though they still support·­

ed a few species. These appear capable of surviving regular depos­

ition of moderatP.ly heavy tailing. It is suggested that total ob­

literation might occur in this area by sudden slumping of t ailing 

from shallower areas, followed by some recolonization. Bivalves, 

and some species of Maldanid polychaetes apparently dis appear from 

the biological connnunity 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 su~r seasonal increase in benthic crop estimates, and 

a decreased species diversity. The natural seasonal increase iu 

benthic crop together with the expected decrease in crop as a func­

tion of distance from the open sea make it impossible to relate 

faun.al stf.tistics in the rerr..aining four stations to the light tailing 
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deposition shown ther~. In addition to the crop estimates, species 

associational analysis (Cluster and modified Zi.irich-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 to the low species diversity throughout the area as 

well as other rea&ons already mentioned. 

In general sub-obliterative effects appear at 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. 

3. Comparisons between the Van Veen grab used in this project and tli e 

Ponar grab used in the government-required pollution monitoring 

program showed that the Ponar collected some plankton and more light 

interface benthic forms such as a.mphipods. 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 me.tal 

screen. The Ponar grab also gave higher crop estimates in spite of 

lesser digging dept!1. This unexpected result may be explainable 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 recrui tment curves. It appears that numer­

ical data on benthos from Ponar and Van Veen grabs should not be 

mixed or compared until the ~rop differences found in this survey 

are understood. It also appears that the Ponar grab bas considerable 

merit arising, from i .ts si ze , and sh.'.) ti.ld be use ful in marine areas 

which are sheltered, have soft silty bottoms, 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 nnn screen adopted for separating animals from sediments. 

4. One species, the polychaete Amnotr-ypa:ne aufogaster Rathke, J.843, 

was studied in some detail as an indicator species of potentially 

reduced benthic production in the area fringing total obliteration. 

For the October 1973 samples Amnotrypa:ne standing crops were inverse­

ly related to greater tailing deposition. Length measurements also 

showed a similar decrease with increase d tailing. These observa­

tions indicate that under light tailing, there is probably some loss 

in benthic production and .;,ore detailed time-series studies are now 

indicated. The potential production loss may be quite substantial 

in Rupert Inlet, where Ammotrypa:ne in 1973-1974 was one of the most 

abundant species, 
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Appendix I 

Benthos and associated tailing deposition. 

Data variability - Sp~cies similarity analysis. 

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

(UBC MS , 19 72) . 
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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 to be 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 METHO DS 

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 m2 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 ar.d Pamatmat, 1965). 

satellite Channel,near Victoria. was chosen as the environmentally 

comparable reference station. At that station considerable care has been 

taken to minimize procedural 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 m2 

Van Veen sampler, digging approximately 15 ems. (Ellis, 196 7 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. 

Satellite Channel Centre 

(Table 55, Ellis 1968) 

Island Copper 

Station No. 2 

Station No. 4 

Station No. 6 

Station No. 23 

Depth in feet 

(72 . 9 M) 242 

Approx. 300 

Approx. 380 

Approx. 440 

Approx. 380 

Sand % 

57 

65 

70 

63 

22 

Silt and Clay % 

43 

35 

30 

37 

78 
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RESULTS 

Table 2 doclilllents percentage species similarities between paired 

mine samples for June 1971. Species similarities range from 17-Lf0% 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% 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 numben; from 10 Satellite Channel samples taken during 

one survey on January 10, 1966. Values show that 30-47% similarity can 

b~ acliieved at any one time. Table 5 shows species similarity bet"/een 

paired samples from each of three surveys from the reference station with 

each sample selected randomly from the 10 replicates available . 

Species similarities of 39-50% 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 repllcation 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 5). 

With grouping of replicates, surveys shm7 sinilarities from 43-53%, 

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. 

Deep fine-grained stations 

2 - 4 

4 - 6 

6 - 2 

Total No. species Percentage species 
No. species in common similarities 

15 

33 

30 

5 

8 

5 

33 

24 

17 

Shallow coarse-grained stations 

7 - 10 

10 - 12 

12 - 7 

42 

47 

47 

17 

14 

15 

40 

30 

32 
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Table 3. Percentage species similarities between mine surveys at 
selected stations. 

Total No, species Percentage species 
No. species in connnon 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 

l T ·1· - a1 1ng present in small amounts in June 1972. 
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Table 4. Percentage species similarities ben,een 3 randomly picked 
samples from a survey at a reference station in an area 
(Satellite Channel (Centre) sample nos. 66/1/3, 7 and 9) 
environmentally similar to the mine deeper benthic stations. 

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

3 9 30 14 47 

3 7 34 13 38 

7 9 33 10 30 

Table 5. Species similarities be n .;een randomly picked samples from each 
of 3 surveys at the reference station in Satellite Channel 
(Centre) (Sample nos. 65/16/9, 6f/l/6 and 66/12/10). 

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

1965 16 9 30 Sept 65 32 16 50 
1966 1 6 10 Jan 66 

1965 16 9 30 Sept 65 39 15 39 
1966 12 10 24 May 66 

1966 1 6 10 Jan 66 
40 18 45 

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 connnon similarity 

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

30 Sept 1965 16 1-10 
93 40 43 

24 May 1966 12 1-10 

10 Jan 1966 1 1-10 93 44 47 
24 May 1966 12 1-10 
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achieved in a faunistically rich and environmentally stable area (Ellis, 

19 71). -
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DISCUSSION 

The results show an apparent greater consistency (o f percentage 

species similarities) between the mine shallow samples than between the 

mine deep samp les at one survey. However, there is low species constancy 

at all mine stations. It is also apparent that higher similarity values 

can be achieved for the reference station than for the mine stations, 

when comparing s amples within a particular survey, between surveys, and 

single samples between surveys. These low similarities may be a re a l 

phenomena, or may reflect changes in sampling and identification 

procedures from survey to survey, as well as bebveen stations and 

s amples. 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 e cosystem 

changes or both. Modification of the sampling program to determine 

whether data can be collected in sur.h a way to permit their use as a 

measure of sub-lethal effects is necessary. 

Subsequen t 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 

Ann0tated 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 

Daitrona sp. (1) 
Phainogullm-{a sp . cf. P. aurat Nyholm, 1955 

POLYCHAETA 

Aphroditoidea (2 species) 
Eteone longa (Fabricius) 
Phyllodoce sp. Savigny 
Phyllodocidae unidentified 

·Podarke pugettensis Johnson 
Pilargi,q berkeleyi Monroe 
Syllidae unidentified 
Glycera arnericana Leidy 
Glycera ca:pitata 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 
'J.'haryx sp. Webster and Benedict 
Chaetozone setosa Malmgren 
Cirratulidae unidentified 
Cossuridae unidentified 
Ammotrypane aulogaster Rathke 
Ca:pitella capitata (Fabricius) 
Capitellidae ( 4) 
Asychis sp. Kinberg 
Isocirrus sp. Arwidsson 
Maldanidae unidentified 
Ampharete sp. Malgrem 
Terebellides struemi Sars 
Trichobranchus glacialis Malgrem 
Pista cristata (Huller) 
Pista fascia.ta (Grube) 
Sabellidae unidentified 

PYCNOG0NIDA 

Pycnogonida 



AMPHIPODA 

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

ISOPODA 

Isopoda 

DECAPODA 

Pinnixia faba (Dana) 

CUMACEA 

Cumacea 

TANAIDACEA 

Tanaidacea 

PELECYPODA 

Acila castrensis Hinds 
NucuZa sp. Lamarck (6) 
Lucinoma annulata (Reeve) 
Lucinoma tenuisculpta (Carpenter) 
Axinopsida serricata (Carpenter) (7) 
Axinopsida viridis (Dall) (7) 
Thyasira sp. Lamarck 
Rochefortia sp. Velain 
VeneI'1:cardia paucicostata Krause 
Macoma car-Zottensis Whiteaves 
Macoma elimata Dunnill and Coan 
Tellina sp. Linnaeus 
Compsomyax subdia:phana Carpenter 
Psephidia Zordi Baird (8) 
Hiatella sp. Bose 
Pandora biliriata Conrad 

GASTROPODA 

Limpet 
Bittium eschrichtii (Xiddend0rff) 
Mitrella sp. Risso 

OPHIUROIDEA 

Ophiuroidea 



HOLOTHUROIDEA 

MoZpadia inteY'lnedia (Ludwig) 
Holothuroidea 

NEMERTINEA 

Nemertinea 

PRIAPULIDA 

Priapulida 

ECHIUROIDEA 
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Arhynahite inamoenus Fisher (9) 

Notes: 

1) Probably a new species. (Cameron , attached letter) 
2) Close to P. aurata Nyholm, 1955. (Cameron, attached letter) 
3) Lwnbrinereis bic--irrata Treadwell, plus one other species . 
4) Heteromastus fiZobranchus 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 unde r Axinopsida serrica,ta , 

both types (or species) were found in the same samples, whi~h 
might indicate two different species . 

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

9) Usually found with Pinnixia fa.ba in the same sample which would 
indicate that P. faba is living connnensally with it, 
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Department of Energy, JJ.incs and Resources 
Ministere de l'Energie, des N(ines et des Ressources 

6th Floor, 100 West Pender Street, 

Geological Survey of Ca:UJda 
Commission geo/ogique du Canada 

File N.,,,,bcr 
N• 6 rapptltr 

Vancouver 3, B. C. 

~•r. Adri,=in Jones 
DerJa rt rr.ent of Bio l oe,:y 
Univers ity of V5 c toria 
Victoria, B.C. 

Dear Mr. Jones: 

l-'.ay 8, 1s; 74 

1,;y apoloe;i es for kee11ing: you. v,9 i tin ?,' for the forcim inifcral ident i fi c­
a.tions you requested from t11e two s:>J:1r,les you sub!'li tt ed from Eo l11erg 
Inlr-:t ( coll e c ted 1973, 64 f8thorr.s dcrth) . I hA.ve <it l as t found time 
to examine them in de.te.H "lnd ca n 1-rovide y::u with the foll owing 
inforTi"!P.t ion: 

Sarr.ple 73-7-61 
:F·h11.ino :".Ulld D. s:p. cf._[_. surc,te Nyholm, 1955 l specimen 
D9.i tron?, s:p. (prob:i,bly new species ) ::. bund2nt 

Sc> .. mpl e 73- 7- 60 
Ph'linogullm i e.. sp . cf. I'._. ".ur~t:-1 ~-:~·ho~m, 1955 3 specimens 
D8i t ron'-'. s p . ( ~: r obe.bly new srecies ) cor~mon 

Both these forms a r e r a rely reported from snywherc in th e wo rld. In 
f act this is the f irst time I have se9:1 them on this co ns t. The r esul t 
is thB.t ve ry little is kr.own c onc<Jrninf, the ir P.ce>lo g-y or reo{<r a,r,:: ic 
distribution. I have included below a few notes ~t ich you m?y find of 
use. 

l 'he.inor;ull ri.iR sp. cf. t_. ?Ur s t£l !•:yholrn. The Holb erg: S}:'•ecirr.ens differ 
fron those d~scribed by Nyh olm (1955 , Stud i es on Recent ~ll orr omii d?e (4) 
I'h?..inoguJ1 rn iq <>.urat~ :1. r~en. n.s!J, Zool. 3i1r P..e: Ur:r•s 0 Ja , Uppsa l P.. , S\:ed.en, 
1955, Vol. JO, p .467) in slich t v~ ri ~tions in wall texture, w811 color, 
and size. Othenli se th ey Are r ern::.rkPbly sirdlqr. Unfo rt1.m 0 t eJy , little 
is known :i bout t:heir ecol ovy or distributior.. 'l"ne Swe1 i~h 'OTl"f- E:. re 
present in a simil~r situa tion r s the Holbere -- ie Fjord or Inlt t. 

DPc itron? sp. '.l'he Holbert; specimens ere sor..ewhq,!; si rn il e:, r to .Q. l ens (Goes) 
(Crithior.in,q lens Goes ) \-1~iich v'"S described frorn foe }'"tci:ic side of 
Centr? l -~Jreri~a ( Goes , A. ( 1896) Rero:rts en the clred g; in~ are r &tions off 
the west ~ca st of Ccntr~l Are ric<> tc the G~ lap~~os, to the west coast 
of ?<exico, ~nd i n the ·Jnlf of CA.l ife, rnia ••• "Albat r oss 11 ••• , }·2rt XX 
The l<1or9r;inife r a . H~.rva rd Collece, /.:us. Coo1 ,. Zooll. Bull., Vol. 29). 
They diffe~ howeve r in h<>ving fe~ e r r s e~iosc~ ta P~d the inclusio~ of 
an ahunder,ce of s ron9:e s~~icules in the ~::;;:lutinatec't •,:; 11, I h ~ve been 
unable to fir.d a :·wor,;bJ~• comr,? .. r "'.b le SpE:ciC:s :- .nd. conclude t h '-l.t hhe 
Holber~ specimens r ep re s8~t R new speci es . 

I hope this i:iformot ic,n ,-1 ill be cf s ome use t o 
retain th e s~~c i~ens for cur colJ rct ion . I f I 
please conta ct ~e. 

;-1ou f!nd I woulc'l like> to 
c<>n be o f fur ther help 
Sinc e r E;l~• , . . 

-- ----<' ..A' /?.? .,_ ✓--- / /. . . - • • _.., 
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Appendix III 

Computerized data reduction. 
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3 YLL ! l,I C UN lC U ,1TIFI E O (' 0 C 0 0 (. r C C C 
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J !.. l.( 11 1• \J~-. $ 1'. (' C C C (I C C 0 C C 
tJJ.t ( 1,.,- , I,,,. , u ,- . t C' tNT I F 1(0 C C 0 C 0 C C 0 0 (\ 
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<,L'r (.l l.J. C/,l•JTt.TA 0 0 C (' C ~ C C 0 I 
t..L'< (L ~- J.~, f"" C 0 C 0 0 (. 0 ( C () 
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A L IL/.. LA S T•·· t r-.. 5 1 S C 0 C, C 0 0 () ( , 0 0 
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c 1 •- 1 ,'. l\Jl 11 '/,f IJH tP r,-.: r tr· I f O ~ .,, ( . , ,, .,. 
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~1T~ t. LLA S P. o . G c. c c.e, c.o o.o •i .o (;.(\ c. c c-.o c .o 
C? Hl LJl-,l; IOt:A r - -------- O•C (',.(' ( , . C _0.0 ___ 0 .0 _ _ c,.c.., ('• 0 t · .( t ~ . (, (J ,.0 

--- --- '" L L~ J..L l A r Nrt. r> ,.fCTiT ·o.o ----·<: ~r;-- - c .r.--- o.o o.o - - 0 .v--c: o---t ;c--c . o--- , .o----- ------
H l LC T t- U J-JO ! OF. A O • 0 C • C- C: • 11 0 • ('t O • (; C, • V C • 0 0 • C O "'C C • 0 
t.. (.,..!1- Tf NF A o.c c. o o . c o.o o. c c . t• l ' •O f' . (, ( • .t· u.'1 
~ :..: lM" l.LI O A o.<.' ,.1 , ,_; .c o. C' o.CJ c .v (. (' (.( o . c o.o 
AR hY NC HITE INAMOF.NlJS O. !' C. C. C .. O 0.0 O.O c,. c, 0. (1 (.,. ( C· .O C.I') 

TOT ~L ~ 2.6 ,l , O -o.:; 0.5 o.6 0 . 2 0.7 1.0 ·2.1 l.3 

.... .... 
0 
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1 Af-t LE' 14 HAUL LISTINGS 

PROGRAM BENTH4 

hCL~C~G INLFT STN ■ ID7 VAN VEEN 5-7 JUNF 73 2 45-54 

\\FIGHTS PER HAUL ______ _ _ 

TAXLN HAUL NO ■ 45 46 47 411 4Q 50 51 52 5~ ~4 

-. 
.., 

""' 

--:, 

--

0/i.Jlf..LNA SP . OeO C•O C.O OeO O .C' Cev CleC C-•C' C•O CleO 
µHAtr-..C,C ,ULLM!ASPe O.r, fef\ <• eC: c,.o 0.(1 o.i.;, C· e( (ef. r1 .(.1 f".0 
M - H-LC,ITrJnF /1 (?.SPfCHSl 0.(' c .o r.c, c.c o . ~ .;.1., c.c r-. o c . o t.o 

--------r~~. ~ t~·~1.- ~~ ~~~s:-7,-.------------ .g: r.----;: ~ ---g: g-- --g: ~---- g: ~ --~-~ ~~-;-~:-~t~-g--2-: g- ------- --- -
P•· YLL L l, UC I DA~ lJk!O[NTIFIEO O. C C • C <, . ( , C•C O .C (,,.( C.C f .( O . C (.O 
1-'CL-~i- Ki_ l'UG [ TTU,$1~ o.c, o.c o .c C.(l o.r C,.l, r.t (' .C ~.o c,.r 
f ' ll.- #.-f(, J '-., f·tfl'fl.EYt o.r: (' . C· (,,..(" n.o c.c t..l: 0.t (.( 0 .. 0 o . o 
~,YLL ! IJ~f" l"I D~N TIF!FD O.O C.O C.C O.C 0 . 0 C,.l, O.C (.( C' . O C . O 
C, LYC..f r-• A 1-v : ~ !CAN/. C .('t t , .n (., . o o.n o .c- c.o c.c (' .( c..t.1 ("·.o 
LLYUl•A <. M'ITnA O ■ C, (. C ('.() 0.0 O .C \, .l, C.C f'.(· 0 .0 (.J 

LLHtl-f, <;P - ----------- n.c c.c c.c o . o C (' c. c, c .c (.( o . c r-.o 
C..LY(.. I J..uf ~P . -- · n.r,--- , .t ·--- 1, .(,---·-o.·()--- O:f' ---r.c----C'i;f-r.~0 -. 0 ·- - l~. I) 
t.V,lJ.Uf. <t, N<IL/\TA 0.0 0.C C' .C 0.0 C . O O.O C,C C. C' C . C (.0 
1.r, '.., f ,r-, J ~. ~P . Q.(' C.t C . C O . O O .O (-.1,,• ( , .r C..r r..; .O (..Q 
L U t-'l .... Jr ,F~ J S 5P .(L. U ICI RR .ATAJ o.r ("-.r. r . o o.o ( ! .('\ t,.(J (· .c· r .. 3 o. (, u . rJ 
r-.t:. LL , ..- .v,...~A o.c o . o c . c o .o o.c <,.r. c.c. c.c c-.c 0 .0 
U tl• VIL :..f:' /1 SP . O.C fl,C· O ,f'I 0,<' 0,0 <.,V C',C' C:,r C' ,<"' 0,() 
1-...-1c1e: ~_ A ~P. o,c• <,(• c,.c o.o o .o v.v c.r:i r.., . c• .r 1 o .o 
~i'\U.~;,, ~~t~ j~iwn;--A- -------- g :r ~:g ~ :g g;g---~:g- ~ :~ -~ :2-{ :b ~ :~ g:g 
lt •At~Y)l SP , o.o (',0 C',C O,C' o.c t · , lt C',C\ r,c, t,lJ r-.n 
(.r/\ l Tl,tl ll\, r !",rTf:S/'l O , C C', C c . o O ,C O , C' c.o c.r. C,C- c. o c..o 
(1 1,hAl L, L I()/\( U"'lL•fN fJFIFO o . r (,l' ,. c 0,('I 0,0 0,0 C,( (,('I c.o o . o 

~

tL', ' t,S(' l /,1 llt'11 •1'T J F J F.0 C . O C.C C.C ().0 O .f l ' •l• <'•t' f.(, C.t 0 . 0 
C.f/Ml l hYl

1
tt~rAtll(< , /I S TfH C,C· C',<. f · . o o.o o.c 0 , 0 Q ,(' c.c C,O c.o 

•. /. J• lflll /I C/.P llATt. 0,(1 r- .r t •, 1) 0,0 o.r 0 , C, (',(' (,{ o .r c.o 
~ ~, ~ ~ ,r, i ~ L -'.f. "' J ~-!_-.t..l L Of-1" /\ NC.t,US, . i: ~ ---~: ~ ---r : b---g: g. --g: g--t ;~ -~-~;-~~-;2-•- ~: g ---------
• ~ 1 c_ J, ,_ 11 <... ~ ". (I. o f . • n " .. <.' n. t' "_ ~ <.i .. c c. c- r • n ti . ( o. C' 
"PL(P S,J ll h, l'"-11',t:TJ~IE U 0.C i.(' C.0 0 . 0 O.O C.O ('.( C ■ C C' •l (.(' 
J. 

1
• ~- t- / , ._ t T f c-,p • 0 • C C • r O • C O • C O • O C. • 0 C • C' C • C C • C· 0 • 0 

lLt--t-t t LLrrt s s r nrr~ t r;.c. <·.<:· c..c o.o o.o c,., ci ., , r.c ·, u.f" o .o 
Tkl(I (. LL'f.SC l-'US GLACIALIS o.c, r.c C,C c.c c.c c.c c .c c.e, o.c· C .C' 
~IST• C~ I S TAT A ---------~o.c o.c C.(' 0.(1 o.n c.o o.c c.r c . o o.o 

C
Pl '", lA f A,...,(fJ.TA -• C .C (. O C' .('l O.O O.C t.'•l <'•ll r· .f . t.l•IJ 0 .(1 
~, A L LLL t •>t•L - uNrt ·ITnf' tFD o. c ·· --c,..c., ·---◊.c•---o.o·---o .ci~-;c c.c c . c. c-.~c:-;o 
f ·Y C'L-,LN!DA C.C (.t l • .n O . O O.() C , 0 O.C (. ( O , C G . o 
Gl, "-~ A I-J () ,..,...,H J J.'l(; ~ □ -! c.c c.r- c .c o . c o.c o.t• t.(, f'.( (.'.t' r:.f') 
C., t. ,... /, - h l O I ,,r,, 1 J µrr: P,.,:(J • 2 0 • C C' • C C' • C ( , • 0 O • f) C • (; C • ('. C • C C • C O • 0 

~ ~~;~~r ~o J.r,1~ ► ◄ J PCJCS UNIOt.NT N03 g:~ ~:~ ~:g g:g g:g 8_:~ ~ :~ ~=~- i :~ ~:g 
r•1r.l\.!XlA FA(A O .( c.e- c· .c o.o o.c o.c CJ.( c.1 C40 o.o 
LL"~Ct• -~---------------o•t' <-.c• <'.C' o.o ('.c, c.c o .r r.r c,.o r.,.o ___________ _ 
~~ri-~~c~:~~ HHf\: S l~ i:~---1b:-i---1:t---g-:g---8 :~ ~=L· \·~ :g--r:r.--g :0 
M,C.L-LA sr . 0.2 c.c c .c 0.1 o.t c.1 0 . 1 C.I Cd ,.o 
LL (, lt ,U<A MP:ULIITO O.C C•v 0•0 l' •O O.(' (, . C, C .C C.O O.C C.O 

1--------;~;~~~~1r,! r~~-\~~f ~;~xA ~:t g:~---~:~g:~ g:g----t :~ ~::~. ;•:~'. t :e--g:~----------- -
A.t-l~LJ..S I D A VlJ.101$ O.O ( ' 40 0•1 (')40 O.O 0•1 O .C C . c, O.O O.O 
lt-;YP. S U - A ~.P . O.O C.C' O .O Q4Q O.(' O• li C .( (4C G.O O . O 
f· C( .... !-f-t..n Tr/\ ~P .. Q .. (' 1'.". 0 c ... ,, o.o 0.(' ll. C:, c,.,.1 t · .(l c, .. t \ C, . (I 
V C: ,...,Lh l tA f.' C> I/\ PAUC lCOSTAT-. 0 .(' Q . (' \. ,. O C.Q C.C C .t; C.C C • '-"" Q.G O.O 
., ,,(,C!H- (A~Ln TT ENS l5 o.o (1.0 c.o 0 •" o.c o .e, c.o (' . Q ( .(' ( , . o 
,-,1-c._ c ,-: ,. EL tr-AAT/\ o .r t1.(' c; . o u.o <J.o v .u 1'.".c , ., t • .r i c ." 

1---------~~ T.t ~ ~~Y;: • i; uf •l,r;n>F~,AnNrr-xA--- -----g : 2 --~: ~-- - g :~----t 6~i ~: ~---t;f--f'-§-: i-, --k ~-• --b ;6--t : i------------
F SL .... tfl L, l Jt L(,f...O1 (•.(, C".O o.c o.o o.o V~t. C".(, f · . C r. c c.0 
tt l P. l f LL A S P• 0 • C O • C O • 0 0 • ('I O • 0 (, • C ('I• ( C • C' O • (" C, . 0 
PA" l Lf, A t• ll . tr · I AT A C • C (' • () C· . 0 0 • 0 lJ • <' C, • 1., (' ■ C f • C C • C l'. t) 
L 1'' Fl T O • C C • C C· • 0 (' • 0 0 . C O • 0 C • C C • ( O • C' ( • 0 
L 1 1 T I \ J,.. F ~c ► 1P I C HT J J O. (' C 4 C O • 0 0 . 0 0. C· 0. CJ (' . ( C • r O • 0 0 • (\ 
p.'. 1 T f. t LL A ~ r> • 0 • C ( • (j r, • r C • O O • ('I C, • (.; (' ,. C ( • (, l' • <, e, • (J 
(3- t-t llJ f-UfOf"A ------ O . C' c .C' c.G o.o . o.c (J.C, o. c c.c c . o c . o 
"' C L>-1- (1 1 A rN Tu,..-·rnT11 ----- o .c----, ~;;- - - <' ;,- - - c.o _ _ _ o; ·c----c. <,--o ;r--- c ·; ·~,;1 ;1- -0 .0 
t--CLC.T i-UPC IDlA o .c: r.o (, . (, o.o o.u o. o (1.r_. ('I.(, (,.r, ().0 
r-.L ~u, 1i,,,r A 1s.1 c . Cl r . o c.2 o.o G.o o~c c .. o o 4c c .o 
J.J fl f~PlJL i fJ A O .( V . C C'.'• ◊ O.O Q.O 0 40 C.C (" .G C.C C . Q 
AH"HYN<.!-l(lf" JN/1.~0f.f\!US Q. t. fi • <' C.O O.O O.t"I O.C, 0.0 c, .~ C· •<' <• •0 

TCT .lLS i6.6 0.6 0.6 0.9 216-~ 
1.l. 33 •. 5 · 1.3 9~.3 0.7 

..... ..... ..... 



TABLE 15 FlJ OMA SS S ll '-' WA RY 

l<U PER T lt-L £ T ST N .IC'1 'l tN VFE N 

TAXON 

112 

5 -7JU NF. 73 2 3 5 -44 

PROG RAM l!FN TH2 

IC HAULS 

FR E QUENCY NUMB ERS . . - .. 
PER CFNT AV/ VAR SD OFNS / PCT 
OF tH.UL S HAUL So ,,-.. f () TAL 

,_ ____ _,("-)'-'Ac,l_T'-'-'R-=G" A--;--cccs-cP-c.;--c--;c...,_---- ----------- c . . • (· 0 ·~(\~ ---~C~ - C <' , c ____ ( ... -· c • ( ________ _ 
P HAI NLGJ LL ~ I A SP . o.c o.c r. r c.c O o.o 
f,P l·RCt; I TC ! Df:A ( 2SPEC I ES ) 3<• •<' (: , 3 0 C, ? 3 C,411 3 0 .1 
lT f:L~.f- LC NG A 2 0.0 c. 2 c C, 1(3 0.4 2 2 0.0 
P HYL L CUCCE SP . 10.c c.1c C, l(' o.32 I c.c 
f 'H YL L CDLC l [.Af UN!['F.NT! F I EO O.O C• .t:· C ■ < Oe C C· C'eC 
PUUA~~E ~UGt TTENS I S 20 ■ 0 C' ■ 2 0 C,1 8 Oe42 2 C , C 
P IL A~G I S LL~KFLF YI O.O 0,C C,C O.O O t.O 
~YL LI DAL UN I OFN TI F I ED 3CeC C cc C c 4 O 97 5 C I 
(, LY (. I: FA /, 1,1 c,: i ·c A.-,-N;,Ac-~-------- - -~-c;:-, ~. 7(; _ _ _ 0 ;-t~---c-: (---( ; (; O c-: ·c---------
GL Y (EM A CAP JT AT A 1nn.c 4. ~o 0 ,<1 2. 83 43 o.e 
GL YCERA SP o.c o.r o .c c.c C c.c 
GLY C l NDE S P. 4 0 .C Oe4C C, ? 7 C.52 4 Oel 
GGN I ACA ANNUL ATA OeC D ■ 0 C ■ l 0eC' O c.o 
uNUPH I S ~P . O.O OeC C.C C.O O C.C 
LU Mt~lNE~ I S SP ,( L . B I C I PR ATA) P O. o 1.~o 3 ■ 1 6 1,78 16 o.3 
NI NLE Gf:l,IMl::A 0. 0 o.r (.n n.~ O o.o 

- - ---~D~Lrl_li.TCTT71-S' • o ■ c c ■ 1 c o ,7 c c • 3 2 1 c • C 
AP I C I DlA SP . 0,C OeC O.C C.O O C . 0 
L AC~ I CE Clh RATA 30.0 0.3( r. ? 3 n.48 3 0.1 
PR I C~CSP I O ~ J RR (FEPA o.c c.r o.c o.o O c.o 
T hAk YX s~ . 40.0 0,40 c. 2 7 o.s2 4 0.1 
CH A~ TGLC~t SE TOS A 2 0 .0 0. 2 0 c.1 e C,42 2 o.o 
CJ l-'RATUL I DAf- lJ~- I OENTlf· lrD 10. 0 0.10 O.t O c.32 I o.o 

_ _____ C._C_,_SSU~ I UAt UN I OEN T!F! Fr 0,C n.r t,r 0,0 0 Cr■-0 ________ _ 
A.Mla L Tf,Yt-' Ar-..f AULllr,AS lTF 50 , ( O, f .O 1, ( 7 I.OJ 8 C.2 
C.Al'I Tt LL t (f.. DITATA 2 c. o o.:,r (,4 (, o.t7 3 0.1 
C/..P !T ELLI DAE i H , FIL OtR ANCHUS) I CO,O 5 03.10 2 7 335b ■ l 9 5 22.F3 50 3 0 96 0 3 
AS YCt J S SP O.O O.C C. C O.O O O.O 
l SCCI MRUS SP . I 0 e 0 0el0 CelC 0.32 I O.O 

~ AL UAh l UAt UNI DENTIFI ED 10 0. 0 2. s o ~. 9 4 0.97 25 o.s 
AM P i1Af• E l C SP . 4 0 . 0 o. A Q 0. 2 1 0 ■ 52 4 c.1 

_ _ ____ T_t-'--.1,EEf: LL l L>ES S TRO F'-'J 10 , 0 0 ■ 1 0 ( ,1(' 0 • .3 2 I 0,0 
Tk l C~C~hlr-..C h US GLAC I ALI S 0 . 0 Q . c.c O.C O C ■ O 
P I S T A l k l ~ TATA IOo O CelC C ,10 0.32 1 CoO 
P I S T A F ~SC. IAfA O ■ C O.C CeC C ■ O O C ■ O 
SADL LL I U/..t UN I DE NTIFI E D O ■ O O.C O. C O.G O OoC 
P YC NO<iUN I DA - . - -·--···--· 0.0 OoC C ■ O 0,0 0 C ■ O 

GA~WAkl O Al,IPH! P OO NO.J O ■ O OeC OeL 0 ■ 0 0 CeO 
G/..MM A~ I C A~PH ! POO NO. ? 10, 0 CelO CelC 0 ■ 32 I C.O 

- - ---~G~AMMAh ! D AMP HJ POOS UN I OF NT N0 3 o . o o.r c.r c.o O c.o 
! SC•Pui..JA ■ I> o.o O O .O 
Plr-.. N I XI A FA BA 40,0 o. ~c C, 50 0.71 5 0.1 
C.UMACEA OeC O.C OeC 0 ■ 0 0 OeO 
lA NAI CA CEA O. O O.C O.O C.O C' 0 ■ 0 
AC:LA CA STkE NS TS 10.c c.10 O ■ I C o.32 I o.o 
NUCULA S P. 20.c 0.2c C,I R 0.42 2 o.o 
LU C INL ~ A ANNULATA 20 . c c. 2 0 c.1 & C ■ &2 2 o.o 
L UC l~GMA TL ~ UI SC ULPTA c. o o.r o.r o.o O o.c 
/..XJ NCF-S ! Cft SEf.11:1: CAfA 6 0. C C.t, l• (' , 27~.52 6 c. 
AX!N CPS I GA V IRI DIS 10 . 0 c.1c r.10 C,32 l c.o 
THYA S l ~ A SP. c.o r.o c.r o.c C o.o 
hUCHCF C~TIA SP. 0e0 o.v 0el 0eO O O ■ D 
VE. NL RICA ~OIA P AUCICOSTATA 2 C.C 0,3C C.4 6 C.67 3 0 ■ 1 
~AC.CMA CAhL OTTfNS!S 4 0 ,0 0.70 I.I? leC6 7 0 ■ 1 
~ACU~A LLI~AT~ 30. D c.3(· r.?3 0.48 3 0.1 
T E. LLI NA sr . o .o c.r C· ■( c.o O c.o 
cc,,-.1, sc_1,1y;.): s u ro IAPHftNA o . o c.c, c.0 c.c o o.c 
P S E. Pt< I O I JI L C n DI :3 n ■ C' C • C, l 1 3 • e: c, I ■ 9 I 9 0 ■ 2 
HIATtLLA SP. 10,C c.10 0.10 o.32 1 c.o 

_____ PANU OR A t-lJ .. J..PJATA J C, , C 0_,I_C C'.JC __ 0,32 I f. ,__ ________ _ 
LlMP~-T- - O.O O ■ O O ■ C 0,0 0 OeO 
ulTTlUM ESCHAICHTlf 60.0 Oo70 0.4~ 0.67 7 O ■ l 
MITR ELLA ~ P. 30 , 0 c. ~r d.?3 0.48 3 0.1 
uPhlU fl CII.JlA O. O O.(' (. C, C.O O CeO 
~ULPA G IA Ir-..TER~EDIA O.C C.C C.C OeC C OeO 
HGLCT ~UhCIUEA n. o o.c c.u o.o O o.o 
NtM~MTINtA 30.C 0,4( c.40 C.70 - 0 ■ 1 
PhlAP L, LJ (, A 1_0 .(' O ■ IC' c_, _ _1c __ c.32 ___ L __ o_,~--------

-----~A-f<~H\;N-(h- TTf. INA1 1 0LNUS b u, , r,. ·t;·( C· ,?7 o.52 f. c,.1 

TOTAL 5223 
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TAUL E 16 13 J O Mf.S S SllMl,'A ~ Y 

HOL bFR G INLET S TN.1 rs PO NAR 5-7 JU NE 

TA X ON FREOUF NCY 
Pf P C E NT 
nF HAlJL S 

AV/ 
HAUL 

NUI.U'•ER S 

PPOGR AM B" NTH2 

1 0 HJ\ULS 

V / ,Cl SD n E N S ,' PCT 
SO ■ 'I ■ T OTAL 

>-----"'D~A~J~T~f.>_UN f. <:; P, 2 • " 4 I 1 f 9 35 -. , q 
P t1A1t,OGU LL~• I A S D. r- .c- r,r, (> !'.r 

7r-. (' L,_Pf' 
<:' • r ,, • f 

APHRGU IT C J OE A (? S l' F (!fS) (', (' r.c t:· (',(' 0. (', c.r 
[. T E O ~,F L C t--i C, A C' ■ r O • C (l C • (' C· • ,'.' C • C 
P l<YLL !JGuCf 5'"' ■ P, r· ('.I' C• r,,.r, 0 • l \ ,-. ( 
f' t, y LL :) Cr, CI [l,H' l' O\J I I: F \/ T I F I F) C • ( r • c' C C • r 0. (' C • r 
PUDA Rt<-E fJU(,LT1"FNS J <:; () . ,; r c.71 I C' 1.1 40.~ C • "'f 
p I L A r, \, I s f.: [ i:: K [ I E y I f • r. r, • r , . r • c· ("i. r, r, • '-

- ---~S~Y->al~L""-'-1 -'-f) A [ lJI, J I) r s•_T__._J-'-f--'-T ~"-"--- -~--- - - ----'--''----'----'----' __,~ ___ __,__r_,,_~__e___L..._£_2._ _ __ t_J __ ~~c;-_ _ ______ _ 
(,L Y CF><A A,ffi-TCA'lt c,r C', C C r.r "" r (' ., 

L.! 
r • r- r. r 

GLY CE ~ A Cf.l' JT A T A r. ~c ('.n s 3 3 3 .7 9 r. ,._ l • 7< ' 
C,LYC FRA SP C,C r.r C c.c {" . ( C· • r 
GLY C ! NOE SP , f,49 f,7~ 12 l, 3 5 ').r (•I ( 

GU N !ADA ANNUL A T A r,c r,r r c.r ('. (' ('\. r_. 
ONUPHIS ~I-' , C,72 C.RS l.O l ■ I 3c .r ( .-~ ,(' 

LLI ME1 R l 1'[R J S SD .(l ■ 'l lCJ r.P ATA) <, 2iJ ( · , 5 3 lfl l ■ I ~c .c f". ~ , · 
1' 1 NG~ G~l,'M[. A r. r (',(' C C' C 
UUR V ILLEA S"'P~.--------- ---- - - ------;.,;c-"-;c----;-'-a=----~c~. ~a~c,-----r:;c-".~f,~,~7,----~6:------::o~.~7- --~------r • c- r.r 

2 (' • C C • ?-r 
A ~ !CJ DE A SP . r.n 0.0 0 !'.r O,C ( · . f 
L AUN I CF Cl kRA l A 1,C 7 1,(3 15 1,7 50 ,C 0 • f' 0 
PM I CNOSP I O C !PP !F[ P A C' ■ C C,f"\ (' C ■ C _ r. r, r.r 
T HAR Y X SP ■ { ,!~ r, 3 2 2 0, 2 1 0 • f\ C· • I ( 
Cti /..ETOZONE. S ET rS /1 C,JA (.4? 4 r.o 2 ( . (' G.£'C 
CI RRATULJ OAL U~ I DFN TIFI F D r.c c. c C r.r C.('1 c,r 
COSSUPIDAI:: UIHr'f'-' TIF" [ Fr "·" r-,c C (' 

- - --A~ M I' [J T r~-y f'ANE°"A--'l--'JL-',O~G'--f,-'-_ -'s~T~F-P--'------- --~~-'--~---'----~-----~---'--c-'.'--4-9- -~7---. ""1-1- -2- C'..,,4~-2--'3' ...... "'1~------ ---"·': r-• r 
l "C ■ C l r ■ I'- C 

C A P l T EL L A C/.P[ T ATA r." 0 .n C' r.n o. o C' • r 
CAP I H : LLI DAE (H, FILCf F /.NCHU S ) 1.1 ( ! 0 07 31 3 ■ 5 '? C • r I ■ r-C 
AS Y C Ii I S SP C •" ".' • 0 0 . 0 • C' C· • r r· . r 
I SO CJ R~US SP , (.f' f',f' 0 0,r ,, . (' ' . ' MALU A1' ! CAL UN I DENTIFlf D C,lR C,42 4 O.~ ?I' . r:: C', 2 ( 
A ,-.P t-i M <E T F SP , (,1 C (',3:> 2 0,2 1 ( • (' r •IC 
T FRFi.J E: LL JUFS STRf"FM I C .r. f' 1 f> <' r'l 1 C" 

-----=r c=P~') CHG~P At-,.0, lJ S C.L AClt-L! S r.0 r. o C c.c 
( .. ( , r • I 
c . r c, . r 

PI S TA C P I S Tt-T/. C",0 O.C C r..r r: . ( r, • r 
P I S T P FASC I A T A ~.0 n.r O 0,(' o , r ( , . f 

··------------ SA f>E L L I O A E U•HOENTIF!f_l) ___ _ . O.C' _____ c.c --- cc.c ___________________ _ 0 . r- c.r 
PYCNOG01' I OA f>,0 o.r (' c.r C' . ('1 c . c 
GA MMAR I O A~1P HI P0() NO ■ l C',71 C' ■ P4 12 1 ■ 3 4r. r f • f. C 
GAMMA R I O AMPH J POD N0, 2 ~ .IC 2,47 37 4 0 1 c;r • r I• 9 C 

____ __.:G,c_.Ac:..,M.:c~,,:l.:..A:..,P_,_I ..c0:._2A.:..~c.:'P_ccH_,l....:P--'rJ.:..r'...cS=--_,U<--N...:....,.l-'0"-. F,__N'--T'----'-N"-'0"-'-':> ____ --'=""=-""7"-----'c'---'--~---- r-"--'. ,_UL_~.--'2"'". ___ 4'---'cr,_,■cc4=-----------
J S OPOOA r.!R C',4 2 4 C.4 

2( . (' r • ;:- (' 
2C: . (" ('. 2 ( 

PI NN I X IA FAe A c.c c.r C c.r c.r c.c 
CU MAC F A r.1r "-3~ 2 0.2 I r , •,.. <,•I 0 
T AN AI UA C F A --------- -··---- .. . C.(' r.c r __ c:.r _____________ , __ ___ _ O, C f · . (' 
ACILA C AS T RE N S !S c;r- r.n (' o.r r, • C c,r 
NUCUL A S P, 0.qr, 0.95 33 3.7 o n. r-. J. 7c..., 
LUC I N GIAA A NN UL ATA f .r r.r. r r..o C • r- r,r 
LUC! r,;c; r,, A T f .1'1Jl '-CU L r>T A r ,2 P, (', 5 .3 I C' I• I C:. f' . (" ('. ! · (' 
AXI NOPS I OA ~<"~T I C ATA 1(- ,1 <' 4,f 1 1 3 3 15, 1 r fJ • C' f-. • q r 
AXl~Oi-'S [Oh VI P JDIS ? 2 .77 4,77 1 9 4 2 2 ,r l , ... 0 • <: Ir ■ I r 
THYA S l hA SP . r .1c r.:>2 2 (',? ] ':° e I ' C' , 1 C 
~ OCH tFC~ TJA Cr>, r.(' (',r (' c.r r . r c,r 
VE.NERICA-.:OIA ~AllCTCn S TATA r.r, I', (' ( C',C r: • C r,r 
MAC0'1 A ( Al, L(TT~'IS!S f .46 o.r, 7 6 r-.7 .., ,., • C, o. :-0/"' 
~ACU~ A fllMAT/1 c. 0 r. 0 r ('I.(" ,.. . ';. r.r 
TFLLI NA 9 -' . r.1r r,,3;> 2 r.? Jr• 0 r • 1 r 

r- , r ( • . f C 0'1PS '1'1 YAX ~ lJ[ ''.'J [APHf-NA r . • , r , .r f> ( .,, 

4 ~ . ~ --
C • ,- r PS t PH I O I A L LP') T C' • 2 7 C· • 5 2 R C • C,, 

": • r r,r HIAT[LLA SP. r.r c.0 0 (",( , ,. 
l • ~-

,:- • 0 ( . ( ~---~~'~_NQ QR A t [I Ip I "I II ----~~· -_. __ l' _ _ _ ,:.J,.r':-·- ---LC __ _._r_ ... L. _ ________ _ 
LIMP E T C ■ C C,C O C ■ C 

A,r\ • n ;, • "r PITTIU'1 ESCHPICHTJI 3,lf 1,7~ 41'- ~.2 
r • ,, r • '-M[T~[LLJ\ SP, r.n o.n C c.c 
c .r r. • r UPHllJ ;, rJJD t A 1;.r r,o O Co<' 
( • r, C • f MOLPAOIA INT~~ MEOIA r.r c.o C c.r 
" . ( ,, . ( H C L U THll ~(') JPLt.. r.r r.c O n.c 

I "• I' r • ? ( NEMfMTl~FA ,.ac r.~3 4 (,4 
-, (' " r .:..t....:., _ _ _ :.. , . • 

( • f ( . ( >------'r_·-.~·J AP_VL.J I.Jc:A,_______ _________ _ ____ c, (' __ . ': ,r.: _____ __,_ __ -'r'--"...,_ _________ _ 
A~ H~· ,,c.H!T c JNo." nr ~uc ,_. ., "•C c r.c 

TUTAL 

--- --------- -----
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TA!:3Lt: 17 fl!OM/ISS SUM,-.A=-lY Pi-HJG~AM llFN TH? 

HOLAERG INLET STN olt $ VAN Vf:f~J 5 -7 JlJNr 73?3-34 IC' HAULS 

TAX ON F« F 01JF'1CV Nl!' ◄ [ < f " S 
P(C CfNT /IV/ VA~ SD nfNS/ P(T 
0" HAllLS HAUL SO,.,, TCTAt 

DI\ I TRON ,A S_E.,_-,---,--c,------- ---------7'-'--r -L-r,-__ ~f-~ _4~r'--- --"'_,7_. • ., e f , . l _l __ _r ~-1..5__._e _ ____ _ 
PHA!N O GULL~ l A SP ■ C.C C ,r O.' r.r O r,r 
AP~POL' lT UlDtA (?SPfTlfS) 0.n "·' r,r, r .r:, r, f>,('I 
ETF:Ot.L LCNG.<- r.r c .c c ,r r,c O (,(' 
1--'liYLLGO C Cf ~P , ( ' o( o.r (, "•0 (' C,( 
l>HYLLULJGC!lt- ': ll'Jf('\r.'IT!f! E :> r, ,,, r, r , . • , r . r ( · r,r, 
l--'00 /1.RKE PU(,t T T <' "J <· IS l'' ,( l",J(' C,lf r,:-? I r,z 
PILA RG I S f, l c•-: FL !: v i I r • r r , I ( r , ! , r , 3-., I r:, , ? 

----~t~~~,~~~t~f~1:=2: t- " ~· ~~ } ~,-! -:c-~-:~-,· :-!-r~r _,~ri-"----- ------ -'1---c~ :-i---~ ·: ; ,: ____ ~ : tr---; :-~-~ ~ ~ . ; 
GLYCt l~A Ctd ' !T t- TA PC,':' 1 0 ;,r 1. ;,o 1.1 4 I ? '.',(, 
GLYC[ ~A ~p "•" r,r r,• r,r ,- C,(' 
GLYC!N O E. SP, 20.c C,?r (,1 6 (,4? 2 "·~ 
GUNIAOA. Af\ ~, lJ I. /ITA ?(> ,r "', ? I · f,l fl r•,4? ? r,5 
ONU~HIS SP, ~r.r ~-~~ (,?3 C,48 3 r,7 
LUMAR!NF,,1$ SP ,(L ■ P I C!F h: ATA) 3" ,( (',"(. (,72 r,p5 c:, 1,2 

---- ~N~' IN~ E GFM~EA r,n r,, . r. ~ r,n ('I r .r 
or•f.:VILL[A 5P. '> ,( (,f'_ c.~ o ., f (',(' 
ARICIDCA SP, c.r r,r r. c c.r:- r r.c 
LAONJC~ C!Pf.,ATA s~ ., r.Lr 0.49 0,7n 6 1,5 
PRI O NCSPIG C!R R JFE P /1 "·" c.r r,• r,r C c.r 
TtiAr,YX SP. Jl'\,r C,lf 0.JC C,32 1 c.2 
CHAETOZC~c: S ~ TOSA l~,n r.30 C,0C C,95 3 0,7 
C!Rf., ATULIDAt lW!f"t NTHJF[) r,r c .r (',I"> C,f C c.o 

----~C=O~S=S UP IO& E ~ N I GF Nl! F IFf n,r 0 , r r,r r,r --~"--~r~"--------
A ~-, !.', ll T I< Y P AN l h Ul O <· /I zS"'1-:F=-,;:---- ---------:-l -:::C-:,:-. ~, -;;,.,,-----:;5- ,'-:l · -=,,:----::?:-3::-", -:?c-:-1 - --,4~. fl 2 51 I 2 • f 

CAPITELLA CPDITATA o . r 0,( C," r.~ C C,C 
CAP!TtLLI DAE , .... f!L (.I P l'' /INCHLIS ) 7r,r 1, 6,: ?,4C 1,51' 16 4,f"\ 
ASY CH I S SP ('\ , (' c.r c .~ C',C 0 c.c ···-···-·--- -· ....... _ 
IS CC I P R US sr.,, I ':' • C' C , IO C' • l C C' • 3 2 1 l' , 2 
,..ALDAr, JD/. c: UNIOE'-IT ! F lrD ,,-. • r:, r., . (• . r• , . ,,, (' r,, ,n 
A~ P H ARf' TE SP , O.r (',r (,r ( 0 0 0 ':,C 
T~~ EH [LLI D E5 STRrru, r-,r r.r o .r c .o r CC' 
1r~ICHU8 f...:AI\.CHU ~ GLA{JALJ S 0 . r ,· ., r-.r r.r C c.r 
PI S TA CRISTAf/1 c.r c.r r.r c.c O c.r 
P(STA FASCIATA c . c c.c c.r o.o C o.c 
SA B E LL !DAE UNI O E" NT I F t FO________ --- 0 .,:, - - ·-· c. C C ,(' -·- 0 .o __ , _ _ __ Q ____ c .c ____ ___ _ 
l>YCNOGONIDA r .r c.r c.c o.n O c.c 
GAMMAfdD /.1,'f>H!PO[) N'.).J JC' (' .(' 4,3<' 15,12 3 , 89 43 10.6 
GA~ MAklD A~PHTP OD NO , ? RC ,C ? , 4C 5 , ~ C 2 ,37 24 5,0 
GA1,n•A RID AMP HIP C1DS ll~!lf'fNT ND3 !'i C , r r,9r, !, b J ),?n o -, 
J SO P OLJA ) r, . r n.10 n,1n r,3? I 0 ■ 2 
P!NNIXIA FAB, r. o o.r c.r c.n O c,c 
CUMACEA ?n . c C,?C' O ■ IP C',4? 2 c.s 
T/INAIDACEA ·- -- ------------------ 2 (' ,(' r · , , ' ('I r,)I' r,.;2 2 r , .5 -- --------··--"·- · 
flCILA CAST~FNSIS 0 , 0 c.r f,: r.c C c.r 
NUCULA SP , !'i".',f c.c') I,?! 1,10 O ?,2 
LUCI NO SIA /lt--.1'-l/LAT/I ( • ,('. r .r ,-. ,,·. r-.r- O o.r, 
Lt,Cl i\/O MA lf:J , U!CCCIJLDTA r.r r.r c,r "·" () r.c 
AX!NUPSJO.<- S ~C ~f(ATA C(,r 4,•r. 5,73 ? , ~0 48 11,c 
AXINUPSJr;A V[PID!S Jr<,r-. ( , ,rr <• ,7? 2 , !'io !-5 If,('. 
THYASIRA SP . c.r r,r c.~ r.r C r.r 
ROCHEFUf.'TIA <;P , r: ,r c,r (',(' 1' ,(• 0 ( ! .(\ 

VENEf-'ICAFO !A Pt.lJC:ICnSlATA r.r c.r c.~ r.r (' r.r 
MACOMA CAkLOTTC~SIS 10,r C,10 c.,. r.~2 I C,2 
II A (. (J ~• A LL I ~• AT A r , , f f ' • I f , r I , f . 1• f , , n 
TELLINA ~P , r,c (,r (',r f,0 n ( 
cui-•r>SOMY/IX SIJf'O IM'HAN/1 r.c c.r (,() 0 r:.,: 
PSFPHlOIA LC RDI ~",C r.~0 0.• 0 r,7n ~ 1.~ 
HIATCLLA SP, o,n (',( r.r r.r r o.c 

~----'-P.LA-... M2Ci'° A PI I I , . I A I A r , C C • r , • r ,., C Ci C • 
LIMP[T 0 ,( 0,f o.r 0 c,r 
l:HTYllJM E:SCHRICHTII R r, , r 2,4f 4,27 2,r7 24' 5.~-
M!TRFLLA SP, r , r O ■ f C," r,r (' 0,0 
GPli!llKOIUE:A n,r: "•" C,, C,C' C- C,C 
MULPADIA INTfR"4El)lA r ,r (',f' o,r r.r f · "·" 
HOLU THURGIDEA " , C r.r r,r r,n 0 n,r, 
Nf. ,,ff RT l r-..F A Ir•,: <', lC ( , 1 f ""• :'? I C,? 
l>R I APlJL lU~Ac_ _____ _____________ ,: . r - --L~r _ ____ c L,::, ___ .... . -- r C.•~-- -------
J.PHYNCH llt pu,~•O fNUS r , . r r., C', , ,r " r,,r. 

TOTAL 4(5 
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HCLBERG INLET STN.106 VAN VEEN 5-7JUNE 7~ 2 66-75 l O HAULS 

TAXO N Fk!:OUrNC Y NUM!:FI- S 
1-'F ~ CFN T AV/ VAP S C 0(/\.S / ~rT 
0 " HA UL S HA UL 50 0 1., 0 I O 1AL 

DAIT RO NA SP. O ■ O O ■ O 0 ■ 0 C ■ C c, ~ . 0 
PH AI NG ( ULLM IA SP. o.o o.o c. c c.o n r.0- - - - - ----
A I-· HI< l () I T l I CL A ( ? S P EC I CS l O • 0 C • r C • C C • C c ( • c 
LT ll)I\E, LL /\.GA o.o o.o c.c c. c ( r .c 
1-'H YLL UCC(l Sf> . o.r. ('. {l <' ■(1 C' ■ 0 r, r .r, 
PH YL L OC':C J DA I: UN I Ol:N TI F l fD O.C- O ■ C C . C (1 0 ( (' C,( 
P CCAMK( FL(L TT FN S J S 40.0 ('.no c. 2 7 o. s2 4 4.t 
P IL A h <, I S el~ K fl f' Y I O • fl Ci•(' (1 • () 0 • (l () c • O 

----- ~S~Y~L=LI OAt U~I OF~ TI F l [D o. o c .r _____ c_._c c.c C ( . r 
LLYCU,/, /.~ U · : c;,:-J A C ■ C' 0 ■ { c,, ,~ c.·c- - - c, ( .C 
(,L Y CE f< :. C;. I-' I TAT A 4 0 • I) (' • ,- r, <• ■ S C f, • 71 5 ~. • 7 
LL YC LRA SP 0 ■ 0 O ■ C 0 ■ 0 C ■ C O C,C 
LL YCI /\.DE SP ■ 2 0,C C, 2 0 O.I P C,4 2 2 ? . 1 
GGN ! AOA ANN ULATA 10.0 O,IC 0,IC C,32 l ■ I 
G,-,. UJ>l-'I S SP . 10,0 0 ■ 10 C ■ IC 0.3 2 I 1,i 
L UMU l<l1'(: f;l5 SP ,(L. C I C I RR ATA) 30 .0 o. :io l! , 2 3 O ■ ll 8 .:1 .:1,4 

- -----~~)(\-t-~-~T~~~M~~- g:g g:r 0:& g:g g -k~- --------
A i--1 1 C!Dl:A SP ■ 3 ll ■ C 0 ■ 4f, (' , 4 9 0 ■ 70 4 4,(. 
L ACN ! CE CI KR ATA 5 0 ■ 0 C, 6 (' C,4 9 0,70 6 ~.9 
PR I C/\.C S P I O C! RR IFER A 10 ■ 0 0 ■ 10 C ■ IO C.3 2 1 lol 
T~tt,1< Yx SF . 0.0 c,.r, v ■ < · c-.o o r .c 
Ct-1/, L TOZOM: SET C'S A 10,0 0.10 C ■ IO 0 ■ 32 1 l ■ 1 
(.I I-di AT UL I DAl u ,-,. I DI: NT ff I E D O • C (': • 0 C ■ C' 0 • 0 C C, O 
C CS~; v M lD/l t UNTCE ~•TJ F J[ f) O. O vol• l' ■ < O.(l C (.r 

--------'cAMf.(u f 1--1Y P /IJ\al .\ULOGl'i."S~l7E..,fi~-~-- - --- - -.1 OC ■ Oi----_~3-".-;2 0 3 • 'i I I• 8 7 32 .H • 1:1 

CAP JT ~ LL/1 CAP IT AT A O ■ C 0,0 O. O O ■ C O C.C 
CA P l T l:LL! DAt (H. FJL OeP ANC~US) 10.c c.10 t.1c 0 ■ 32 1 1.1 
AS YLHI S SP 0,0 Oo O C,O 0o0 C C,C 
I S CC I R h U 5 SF , 0 • 0 0, (, C• • <' (J • O O 0 • C' 
MALCAN I DAE UNI DENTIFI ED C ■ C O ■ C O ■ C O ■ O O C ■ C' 
AMP H Akt T l S P, O ■ C' O.C C,(' C.O O C.C 
l E R U :: [LL I L,1:S S T RCJF MI o.r, li ■ 0 (•. r ,, .r 0 f ■ <.' ------ - ----

----- -T~ R ! Chl ~ kANCh US ~LAC I ALI S o . c o.r o.c c.o O (,( 
PI S TA CM ! Sl /T A o .c c.o c.r o.c O c.c 
P l S T/1 F /I SC IATA 0,(1 Oo0 ~.O O.O O C ■ O 
SALJE LL ! Uftf UNI DEN TJFIFD _________ 0, 0 0 ■ 0 C ■ O CoO O (,(' 
f>Y CN CGGN ! Uft 0 ■ 0 C,0 C ■ C C ■ C O C,C 
GAMIIAl< I U A..,PH IP CO NO ■ l 20 ■ 0 0,3(1 0.46 0. (; 7 3 :>,4 
LAMMA~ I D Aµ~H I PCO N0, 2 4 0 , 0 o.tc 0,93 0.97 6 6 .9 
GA~MA~ I O A~P~ I P ODS U~ I rFN T N03 1 0 ■ 0 0 ■ 1 0 0.1 c c. 32 1 1.1 
I S GPU[;A o . G o.c. c.r c.o O r·.c -------- -----
PI NN I XIA fA BA 0 ■ 0 0 ■ 0 0,0 O.C O t.C 
CU MACL A 0,0 C,C (;.(, O.O O < · ■ O 
TA NAI CAC EA O ■ C 0,0 0,0 CoO C C.C - - --- ----- - ··-- ----·-·--- -ACILA C ASTRENSIS O.C 0oC C.C C.O O C ■ C • 
NUCULA S F. 40 ■ 0 o. ~ o o.so 0 ■ 71 5 s.7 
LUCI NC VA ANNULAT A 0 ,0 O ■ C C.C, OoO O Co( 
LUC. l~ C/•' A T [N UJ SC UL PTA l O ■ C OoJO C ■ IC 0,32 I l ■ I 

--- ---A-x~I IIGV5T1:A:>~1TA TA 1 0 . 0 0 ■ 111 loll c.·32 1 l~T----
AXINC PS I CA VI MIOIS 4 0 , 0 C,70 1 ■ 12 l ■ C6 7 A ■ C 
1HYA S l k A S P, fl ■ O OoO C ■ O 0 ■ 0 0 C.C 
h UC H l F Ci; T I ft SP, 0 • 0 0 ■ 0 0 • <' ( 1 • 0 0 C • C' 
VL N~ f<l( ~f; OJ A P AUC!COSTATA (',(' o.c 0,C o.c O o.r 
1,/ACOMA C- h LUTT f NS IS 20. 0 0.2c c.lP C.42 2 2,3 
1,/ACU~A LLl MATA o.o o.r C,0 r.o O r.r 
TELLI NA SP. o .c c.c o.c o.o 0 c._r _ _ ..... -- -- - --- --

'-------=c~c'"'1,1=-=-p~( l,l'rft X SUl<D IAPHANA c. c o.o l f ,(' c.o (' o.< 
P SE PH!UIA Luqo1 o.o o.c c.r o.o C o.c 
hlATELLA S P ■ O. O O ■ C C.O O.O O 0 ■ 0 

~----1':A.!-- l..l.QF ,\ EILil-ll~TA o, o (l._o Q,_{'__ ____ o_.c, O __ (i_.C . 
Lll-<PlT o.r c.c o.o o.c C c.c 
UITTIUM ESChMICHTII 0 ■ 0 O.C C ■ C C ■ C O O,C 
MITl<ELLA s i:-. 0,C <•.o (•.(.• o.c () "·(I 
UPHIU RCID~A o.o o.o o.o _o.o 0 . o.c 
MCLPACIA JNTE PMfDIA C ■ O O.C C,O 0 ■ 0 0 CoD 
HOLIJlt-<liRllDEA o.c, 0,0 n.(, r.c O c.c 
NtMEMTIN[A 0,0 0,0 O ■ C 0 ■ C O C,( 

\ Pk I APU L I DecA::,__ _ ________ _____ __ __,O ■ 0 0 ■ 0 C .O _ _ ___ C__._Q ___ (_ _ __ Q,C 
r>------~A-=RHYl\<.h °tTL INAMOF.NUS o .o 0,0 C ■ C D ■ C O C· ■ C 

1UTAL 
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TABLE 19 BIOMASS SU,-.MARY 

HOLe ERG INL ET STN .1 C7 VAN VEEN 5- 7 JUNf 73 2 45-5 4 

TAXON FREQ UENCY 
P ER CE NT 
OF HAULS 

AV/ 
HAUL 

NUMBERS 
VAR 

PROGRAM BENTK2 

IC HAULS 

SD OE NS/ PCT 
so . IA . TO T AL 

i..___ ___ D= .A IT RC: ts: A_ =S_P~· - ~~------------- () , P n_. (' (_,_r• ___ .(,'_._ O 0., r-- i-'t1A ! l, L GULL~' I A S P . o . c o .-c~-----~c . r o.c---~o--o.c=--- -----
AP~~L D!l C l ULA ( 2SP EC IE S l O ■ O O ■ C O ■ O O. O O D ■ O 
ETEU~l L[NGA 0.0 O o 0 O . C 0 ■ 0 0 OoC 
1-'HYLL CCC(t. S P ■ 0 ■ 0 Oo( O ■ C 0 ■ 0 0 OoC 
PHY LLUCCCJ CAf UNIO[NTIFIED 0.0 0 ■ 0 0 . 0 C.O O 0 0 0 
FLOA ~KE ~u<LTT E NSJS 10.0 0.1c c .1 0 o . 32 J J. 3 
P IL AWG I S bl ~~F L E YI 30 . o 0 ■ 3( C . 23 (, 48 3 3 . 8 

-----~S YL L J Dt•L U"LG,N T l f lf D o.r c .c (-.t, I • . 0 r . c •. 0 _ ______ _ 
LLYC [ hA A~L~J CA NA o . c o.r o .r o . o C c . o 
~LYC l~ A (APITATA 10.c 0 .1 0 r .1 c c .32 J 1, 3 
GLYC [ hA 5P 0.0 o.o c .o o.n O o. o 
GLYCl"DE SI-' . 10.c 0,10 c .1 0 C.32 I 1, 3 
GUNlAUA ANNULATA o.o o.o 0, C r.r O o.c 
UNUPrt!S 5P, 10,0 0 ■ 10 0,10 0 , 32 I 1,3 
LUM o k ! Nfh J S SP,(L . BICJ ~P ATA) 40.0 o.nc 1, 29 1,14 8 1c.1 

- - ---~N~INU t Gl~M EA o.o o.c c.r c.r O c.o 
u u ~~)LL ~ A s ~ . 0.0 o . o 0 . 0 0.0 c r.c 
Ah ! CIDtA SP . 10 ■ 0 0 ■ 2 0 C ■ 40 0.63 2 2,5 
LAON!Ct: C! RRAT A o.o o . c o . n c,. c O o.o 

, Pk l C~CS~ ! O CJ PR IF ERA 0,0 OoC' C ■ O O ■ C O OoO 

I 
Tt1AFIYX SP , o.c c . c c.o c.r O o.o 
CHA E TLZC" f SETOSA O.O O.C D ■ O 0 ■ 0 O (\ 0 0 

h
( I RRATULIDAt U"· IDE:NTIFlEO OoO O,O O ■ C 0.C' O 0,0 
CCSSUhluAt:: LJNJ() F: NTl'F i r u 10 . 0 0.10 C,1 0 0 . 22 I 1 3 
AMM OThYPA~E AUL GCASTE ~ O, V 0 ,(1 0 ■ 0 I'.' , ~ 0 0 0 0 
CAl-'IT t LLA CAPJTATA O.O 0,0 C . C 0 0 ( 0 C ■ C 
CAPIT ELLJ DAE (Ho FILCCRANCHUS) 0,0 0 ,C O ■ C 0,0 0 OoO 
AS YC~IS SP O ■ O 0,0 O . C l ■ O O O.O 
I SCCI RkU5 SI-' , C.O 0 ■ 0 O.O O.C O OoO 
MALOAN ! DAt UNIOEN TIFI ED o.o o.o c.o r.o O o.o 

1 
Al✓. PltA f.<E TE SP , 0,(J (,,(' C . 0 0,C 0 C,C 
Tl KE teE: LLI OES S TRCFMI o . r ('.C C', (J c, .(. 0 o.o 
Th!CH Ut, kA 1' U 1US GLACIALIS o . c o.c c. o c . o (\ r, .o 
P I STA Ch! S lA TA 0 ,0 0,0 0 , 0 C,C' 0 0,0 
1-'ISTA FA~ C JATA 0 ■ 0 O ■ C 0,0 0.0 0 C o C 
SAe[LLIDAf UN l DENT[FI EO o . o ~.n o.r 0.0 0 r.o 
1-'YC:l\lGCls l lJA -· -·------··· ····- O,C 0 , C' C,C O.O O O.C' 
GAt,IMA R ID At,IPHIPCD NO.I OoO O.C 0,0 O ■ C O O.C 
GA r,, ;., Af, J D A ~,pH I P ll D NO • 2 3 0 • 0 0 • 3 0 f · • 2 3 (I • 4 8 3 3 • 8 

______ GAMMA ~ IO AMPH lP005 UN I O[NT N03 0,0 0 , 0 O.C O.C O 0,0 
I S GP CDA C, C C ,L C,O c.c O 0, 0 
PI NI< l XI A F ABA l O • 0 0 • l O C• • l O C • 32 I 1 • 3 
CUMACtA OoO OoC 0,0 0 ■ 0 0 CoO 
TANAJCACEA ··- ·- ----· · - --- -··- - o.c o.c c•.o c.o O c.o 
ACILA CASTRENSIS O .O 0 ,C 0, 0 O,C 0 OoO 
"UCULA SF, fO . O 0 , 60 c.27 c. s2 6 7. 6 
L JC I NUMA A"NULA TA o . n c.c C,(' c.o O o.o 
LUCJM; t,,A l U,UJ S ClJLPTA 9 0 . 0 3 , ro 2 . cr 1 ■ 41 30 38~•-s-◊---------
AXIM.HJ!:,ll,;/, S EP tTT<'."AT c. o 0 ■ 30 o. 2J o-;ti·~ --3,8 
AXINCPSICA VI P IDIS 60 , 0 lol O 1 ■ 43 1, 2 0 II 13 ■ 9 
Tl1YA S !hA SP ■ 0,0 O,C O oC 0,0 0 C,0 
~OCHEFCr.T IA SP . o . o c.r c . c C,0 0 r.o 
VtN~R JCA ~U IA PA UCICOSTATA 0, 0 O ■ D 0,0 0,0 {\ 0,0 
MACOMA CAhLLTTENS l S o. c c.c c.n r.o C o.c 

I MACO~A ELIMATA OoO O ■ C 0,0 OoO O C.C 
~-------c-' -"'ECOL L 1 "A s P • o • o o • ti o • o 0 • o c c • o-=----------

c ~ ~ ~ ~ c MY Ax S ULl D lAPHANA 2c . c 0,3C 0 ■ 4 6 C,67 3 3,8 
PStl-'rt ! OIA LL ~D I 0 , 0 0 ,0 O.O C. O O OoO 
HIATELLA SP , 0,0 G , C C ■ C O.C O 0 ■ 0 

~ ____ _,_f-P-, ~ ll Q.~ l lH AT A • C• ___ C.•. C ■ .0 __ 0 • C _ __ _,,_ _ _ Q......~------ --

r Llt,;Pt:.T 0,0 G,G 0,C, c,,. <, 0 O.O 
B lTTlUM ESCHRICHTII 0,0 OoO OeO CoO O OoO 

I MIT!,itLLA SP ■ O. C 0,C C.O OeO O O ■ C 
()PHIU RC !Cl-A O, C' 0,( · C',O r-.o O o.o 
t,<GLPACIA l~T EPMEDI A lOoC O ■ IC C,IC C,32 1 lo3 
HULUThur.c1otA c.c c.r c.n c.o o o.c 
htt,<tMTl~FA 20.c o.~o 0 ,4 6 0,67 3 3,8 

>►----~'~''"'~I APULICA o.c o_.c o .c _ _ _ c_._o o _c_,·~ - --- ----
Af<HYNCHJTE lNAMOf NUS OoC O ,C 0,0 OoO O 0,C 

TOTAL 79 



TABLE 20 BIOMASS SIIMMARY 

RUPERT 11--L E. T STN.!('14 Vf,.N VEFN 

TAXON 

DAITfiCNA SP. 
l-'t1A l r--c GvLL ~-. 1 A S P. 
Al-'Hl--<CDITUIOFA (2SPE..CIES) 
E.TE.ut--1:: LU,GA 
PHYU ... COCU:. SP, 
1-'HYLLCl' !Cl DAE UNIDENTIFIED 
POOAkKC PUUrT [ NS IS 
PILAf;Gl S f:-.U, KFL E Y I 
SYLLIUA f Ut, l llf:-N TIFIFO 
<>L YCt. k.~ AraE.hlC ANA 
<>L YCl::f<A C.APITATA 
GL YU:: kA ~p 
GLYC!N DE. SP, 

-- ·-·--- .. ·---GUN! />UA />Nf\ULATA 
(, NUPHl S SI-'• 
LUMBRINEhlS SP.(L.AICIRRATA) 
1-.lt✓ G E G E 1,r--£.A 
OGkVlLLf,ll SI-'• 
AklCJ Dl:A SP. 
LACNIC E ClJ;.R,1,TA 
Pklf.NGSPllJ CIPPIFE:RA -- --- . ---------··- --- ----lHAR'l'X SP. 
CH/\ETCZGM: SETO SA 
Clf-lRATULIDAE lJNlDFNTlfl[O 
ccssur~ 1 DH UNJ['E NTIFIED 
A~MCfJ;.Yl-'Ph[ AUL 0 GAS1E R 
C.APlTt::LLll (t,PtTATI>. 
CAPIH:Ll !DAE ( H • FILCL'RANCHUS) 
ASYCl-1S SP ----- -

ISOCIRf<l.J S SP, 
MALDANIOAf UNIDENTIFIE..D 
AMPHAf;;E TE SP, 
TERLBLLLIOl:S ~TRQ~UI 

-----~TRICHLY ~f.NC.hUS GLAClALIS 
PlST,ll Cf-dSTATA 
PISTA FASC.IATA 
SABELLIUAE UNIDENTIFIED 

-·~-·- ----

PYCts.UGCts.JD/> .. . .... 
GAMMAMID A~PHIPOO NOol 
GAMMA R ! D AMPH[POO NG.2 
GAMMA MJD AMPHIPOOS UNIDENT N03 
ISGPG DA 
I' INN I X 11> F AIJA 
CUM ACEA 
TANAIL:ACt:A 
ACILA CASTkENSIS . . . 
NUCULA SP. 

5-7JUNE 

AV/ 
HAUL 
o.c 
o.o 
(, . (, 2 
0 ,('I 

c.c 
C· ,0 
o.e-
o.o 
0,0 
o.c 
( , • 23 
o.o 
Ci• CI 
o.o 
o.c 
o.c7 
C .<, 
0.0 
o.o 
0 ,C 4 
0. C, 
C, .o 
o.c 
0 .c, 
o.o 
0.1c 
o.o 
0.09 
c.c, --
o.c 
o.st 
c.c 
o.c1 
c.o 
o.o 
o.o 
0 .c 
o.o 
0 .o 
0 • C, 
o.c . 
c.07 
o.o 
0 .c 
0 .c 4 
0 •<'3 
0 .c 4 L"Clt--Cl"A Af',;NULATA 

LUCINOMA T[ts.UISCULPTA 
------=;cAc::X:..;I ts.CPS I CA ~;l:P'TTL-,/.~t~A.---------c..--~.--

o.o 
<• • lJ I 

A XI NOP S l CA VIRIDIS 
THYASIRA SP. 
POCHEFGRTIA SP. 
VENFRICAkOIA Pl>UCICOSTATA 
► ACOMA CAkLLTTENSIS 
► ACGt,A £:LIMATA 
TFLLINA SP. 
COMFSCMY/>X SUCDIAPHANA 
PSE'PHIUIA LCJHDI 
HIATELLA SPo 

o.c 
c.c 
0 .(, 
0.06 
0 • 1 I 
c.s2 
o.o 
G.c 
Oo04 
o.c2 

73 2 

VAR 

c.c 
o.c 
L1 • ( 10 
('. 0 
o.o 
(j. 0 
('. 0 
('. 0 
c.o 
o.o 
(,. ( ·5 
r.o 
c.oo 
C • Cl 
c.c 
0.02 
I).(', 

C • C 
o.o 
0.01 
o.o -- n.o 
c,.o 
o.o 
c.o 
0.02 
c.o 
r, .o I 
o.o 

~ c.o 
0.29 
o.o 
c.oo 
c-.c 
C• • 0 
o.o 
c.o 
r.c 
o.o 
(). 0 
('. 0 
c • c. 
Q .02 
o.o 
c.o 
o .o;:, 
r, • 00 
0 • C' I 
c.o 
(} e (It 
(l. 0 
o.o 
(I .o 
c.02 
C .04 
2.04 
c.o 
~cO 
c.oo 
o.oo 

PROGRAM BENTH2 

35-44 IC t-'AULS 

BIOMASS ( IIIE IGHT) 
SD 'IIIET WT PCT ORV WT PCT 

/SO.I". 1"0TAL /SO•M• TOT 
c • r c. .r __ o_. o ___ c ,_c __ c ._o _ 
f • C C,C o.r.:: c.c c.c 
0 • 1· 4 c.? Q,?4 l• • <'3 0.3 
0. ( C,O o.c o.c c.o 
('. ( C • C c.c c.o o.o 
c.c c.c o.c o.o o.o 
(, • C o.o o.o o.c c.o 
('.( C• • C o.o c.c o.o 
r.r c.0 o.c C.C' __ Q....O 
( . ( C .(--◊-.-0--o.c o.o 
(• . ?3 2.3 ?.76 (l. 32 3.9 
C .c o.r o.o C • r, o.o 
C • C 3 0.1 0 • I 2 C • C, I 0.2 
( · . ( f, • ( 1 (). 0 <'. r, o.o 
c.c o.r 0 .o (, .o o.o 
C • I 3 o.7 Oof\4 c.10 1.2 
c.c C •,:: o.o C'.O o.o 
C • C C' • C o.o c.c c.o 
C • r: 0. (· o.o C • r., o.o 
{ • ( 8 OoA 0 • 41', 0.06 0.7 
C,( c.c 0 .o C. • C o.o -· < • C c.o o.o O.(' o.o 
c.c C .c o.o c.c o.o 
(' • C o.c o.o c.o o.o 
C • 0 f I .(• o.o o.o o.o 
C • I 3 I • C' I • 2C (' • ! lJ I• 7 
o.c o.o o.c ('. 0 o.c 
C ,C·<; () .9 I • ()fl c.13 I• 5 
C • C (' .o o.c c.o o.o - --·-
o.c C • C' o.o o.c o.o 
C • 54 8 • I 9.74 I• I 3 I 3o9 
c.c c.c o.o c.o c.o 
( ! . ( , :::< 1·, • I 11 •I;> r, •Cl 0.2 
C • C C • C o.o c.c o.o 
C • C c.r 0 .. c c.c c.c 
,, • r ll • C· o.o o.o o.o 
C.( o.c o.o o.c c.o 
c.c c.c o.o c.c o.c (,. (' (.. 0 o.o c. C o.o 
C • C C • C o.o c.o o.o 
c.c (. (. o.o c.c o.c 
c.c c.c o.o c.o o.o 
C, • 13 0.7 0 • 84 0.01 0.2 
C • (, (1. ( , 0. (J c,. 0 o.o 
C.<' o.o o.o o.o o.o 
C • 13 C.4 Oo4F 0.02 0.2 
0.07 t· • 3 o.36 C· • f. I 0.2 
( • ( fl ('. 4 0.48 c.02 c-.2 
c..c e, • C o.o c.o c.o 
(' .c.; l., • 1 0 ~-Z--v.~(1---;r-
o.c ('. 0 o.o c.o o.o 
o.c C,C o.o c.c o.o 
C • <' ('. 0 o.o c.o c.o 
c. I 3 o.6 0 • 72 C,03 0.4 
c. I 9 I. t l • 32 0,05 c.7 
I• 1; 3 Ro2 9 • f'6 0.41 s.c 
c.c (' ,0 o.o o.o o.o 
o. r· (J. (; o.o c.o o.o 
C • C 7 C • 4 Oo4fl c.c? c.2 
(. ( t c.2 Co.?4 c.c1 0.1 

~----~P~ AN[)Cf;;A [ JLIPI /\TA 
L I M □ E-T 

Q_~_.!.'_3 ____ ()_. _('J ___ (__,_( 'l_ _ _y • 3 _ _ _ 0 _o 3(:, ___ (', 0 l___O a 

~ITTJUM ESCHHICHTII 
MITRELLA SP. 
(IPHIURLIICE.A 
MOLPAUIA lt\TERMEO[A 
HOLCTHUk(( Ot: A 
NLMUH I N[A 
f'RIAPULICA 
AWHYNCHllt lNAMOENUS 

TOTALS 

c.o 
0.07 
C'.03 
o.c 
o.o 
o.o 
('. 0 
c.c 
5.57 

c.o C • ( 
o.oo o.c7 
(\ .oo ('. '17 
C • C (. ( 

c.o ('. (' 

o.c (,. (, 

(. 0 c.c 
C- • C C' • C 

6 J ,R-5 t, • 4 7 

c.c o.o c.o c.o 
o.7 0.84 o.os o.6 
0,3 0 • 3f, C • c,;> C.3 
C • C: o.o C • (' o.o 
C • C' o.o o.c o.o 
0,0 o.c c.o o.o 
c.c o.c c.c o.o 
C· • ( 1 o.o c.o -- 0. <' 

f-5.7 --66-.95 s.57 68.0 

fl3.2 f'ol9 

----· --·----

-- ' --·---------



( TABL E 21 fl!OMASS SU"'MARY 

HOLOC:RG l l\.LE T S TN• I Cl 5 PONAR 

TA XO N 

118 

5- 7 JUNE 7311-2r 

PROGRAM eFNTH2 

I('\ HAUL.S 

f1Tn"'A5S ( ,,F l(;HT) 
AV/ VAP SC ~FT WT PCT DPY WT PCT 
HAUL /SO,~. TOTAL / SO,M. TrT 

OAJT P ONA SP, •" r.c .r c. r 0 0 r 
PHA l"- OG ULL~IA so . c.c. c. c c.r r. c o . o (.() 0.r 
AµHR CD JTCI OLA ( 2SPECI[S) ('\ ,n r. c r.o c.o o.n c . r c.o 
tTFO"-~ LU"'GA o.n r.o r.c c, o o.o r.c c.o 
PHYLLUD::'CL §fJ . ·c .r r.r "·" ('\,(' <.•.() c•.o o.c 
PH YLL ODU CI DA F UN I Df 'l'l'lFIED C, C'· r .r o.r r.c C'.0 0.0 o. o 
FGDAM~E PUG[TTFN S IS o,r r.o r.r 0,C o.o o.o ~.o 
PILAPGIS B~~K E LE YI o. o c.n 0,r [ ,('\ n.o 0.0 r.n 

_____ S~ Y~L~L I O A t u I'>. I n r ~-:..!...1£...I F r, 0 , r C' , 0 C • r, • Q , r, O • r C , c r .C' 
~LYC tP A A~ tM I CANA 0 , 0 0.r r.r C, <' o.o o.c r. o 
(,L YC E ~ A CAPITATA (, .Jr, r.r1 r,12 1,c; 4.67 o . ?7 (:, ,0 

GL YC[ R A SP o.r c . c c.r r.r o.~ c.c c ,c 
GLYC Jl,D l Sf' . ~.C3 C,CC C,C " C:,f., i ■ 4C (.CR ? ■ I 
G('NIA[)A AN~,ULAT A (.,•. r ,r (,I' r.c r.0 c.r r.0 
rl'<u,~,,rs s;o , r,r,. r.r c c,r7 c,e 1. 07 c.11 ;, e 
LUr-' b f<INFFdS SP ,( L,E' fCf RFAT A) 0,CF, (.(2 r.J3 1, 2 2,fll' (,If- 4 0 I 

----~"-~ l t>.G r' (,lM''E A ~. c r.r r,r r,c ".l.r c , c r 
DU R-V I L LE A SP , C , (' C , r r, r G , C C , 0 C' , C' C • 0 
AR I C IO E A SP • r, , r t , r r,, r, r, • r, 0 • () r • (· r, • (• 
LAGN!C[ C l hhATA : , 3C c.2r C,45 r,, R 14,f'>? r., 8 1 ?C,7 
P~IONCSPIU ll PP TFfPA c,r (, 0 r.c r," 0,0 C,C c.o 
TH M < YX SP , o.,. ( .r c.r C·,( n.r- r.r, C.(I 
CH AETOZON[ SETnSA c. o c.r r.o c.o c.o 0.c c.0 
CI R «ATULIOAf lJN I')[NTfFI[I) c.c r.o r,r: C,C o.c r.r r.c 

_____ C~ (l S SUR I D AF u NI ()E N T r F I f O r, " f- I ( 1 C _D.._ • ..,o'---'c.._.._,Q"", _ _ ,,Q_,,u _________ _ 
A1"MOTRYPAl,F lllJlOGASTFR r.1.1 r.c,3 (,I(· 7,9 19.16 1.10 28.3 
CA P IT ELLA CAOJTATA o.r r.0 r.c C,C' o.o 0.0 c.o 
CAPIT!:LLIOAE (H, ffLOPRANCHUSl 0 , (5 r:.CJ C,11 l , C ?,~4 C'. 13 3 0 4 
AsvcH1s SP r , r c.c r.c c.c o.c _c.c c.o ________ _ 
JS DCIPPUS SP , o,r r,o r , n c,n n.o "•" o.n 
~AL OANIOAE UNl~EN TfF!fO 0.:2 C ,C' C r,C4 (.4 0,93 o. ns 1.~ 
AMPHAPETE SP , C, rz C',rC C, C~ r.4 n.93 0 , 05 1 ■ 4 

TE R l:B f LLll:fS STP(' EM I :J ,( r,r, (•. , ('. r, ,c o,n "·' Q_,_"~---------
TRICHOR;; A~CHUS GLACIALIS o.c c,r r,n C',C 0.0 r.r c.r 
PJ~fA CR I STATA o . c o.o c.r c.c o.c o.r c.r 
PI s TA FA SC I AT A r, , r r , r C, (:• r, • n I)• ') O, C r • C 
SAlff LLI D/\l UN I DENT IFIFO . o.r "•( (',I' r.c c.c r.o c . c , ___ ___________ _ ,_ 
PYCNOG 8 N I OA r.r c.c c.c C,C o.~ ~. o r.~ 
GA MµA R I D AWPH ! POO NO ,! C' , C C.C C,C C,C 0,0 C. C C.O 
GA,.,,MA R I D AMPH!Pno ND ,2 n. c1 c.cc O,C3 r,? r,.47 (' . CO c .1 

--- ---'G"''"'A"'Mc'-,.,-'-',A,._e>,c.-._,_1_,_o'--"-A"',_..-'P'--'-H""l"'•-'"'O"'r"-,,~. __,U""'"'N_,T_,C>~f~N'-'T __ N;._r~.3'---:r,_. ~•-,,c'-----"'=-"'"'",-----:r,_. •~' · ___ ,,J,'-'<'----~"J•L"'--~r~,~r• __ ~r.'-. L. _,,r_, ________ _ 
ISOPODA c . r c.r 0,(' c. o o.o c.c o.o 
PINNIX[A FABA C.(' r.r C,C c.c o.c r.o r.0 
CU,..AC f:A O ■ C· (,(' ,.,(' o.c n.o (),0 0.0 
TA NAIDACEA - ----- C,(' c.r r. o c.r o.r: 0 . o _ _ c.c ___ ___ _ 
ACIL A CAST~ENSIS O.O C,O C,C 0 , 0 0.0 O.C O ■ C 
i'<UCULA SP , (', ,14 r · .c4 (),!O 6, 5 15.89 C,33 f',4 
LUClNOMA ANNULATA 0,( r .n c. o o.c 0,0 o.c 0,0 
LUCIN Or,A TE"-lJISCUL PTA 0,1'7 r · .r1 c,rr, l, 3 3 , 27 r,r-7 1.7 
AXINOPSIOA S~RR I CAT A c.1• C , C I C,IC 2 .7 ~.54 c. 13 3.4 
AXIN OPS IOA VI ~ IDIS c. 2~ c .02 C,13 5 ,(' 12.1 5 0.2s t.4 
THYA S IRA SP. c.r2 r.,,,o r.r6 r, • .:. n.9:' 0,02 c.s 
ROCHtFOhTIA SD, ~.r r.r C,C r. c o.c c.c r.r 

1 VE NF f<!CA RO [A P AUC[CrSTATA (' , t; c.0 o.c r.o o.o c.c c.c 
! ~·ACO MA CAl'LCTTENSIS '.1 ,(4 (',<:! r,.-p, ( , . fl 1,A7 o.r4 1,0 
I MAC tl "A. l'Ll"'ATA c . c r,I') r. , r c.r c.c c.r r.r, 
1., Tf LLI NA. so. c , r1 r ,r·o r.r~~ r,? G,4 7 c.rt c.2 
"------ c="=o~'-"PSUMYAx s:H'D IAr>HANA ,·. , , r , r· r,r r,n 0.c r.r r.r 

PS EP HIDIA LCR n t C,CA r.rr r.r~ O~B 1,87 C ,('4 1.c 
HIAT ELLA SP. n . r r.r r,0 r.o "•<' o,o c.o 

,-------'~A-~D_lt~ A HJ I J 'll_LL/\._ ___________ , £ - - ---'C r '-'-----~r-_._c_____r_,, ~n'-__ r,,.__,,.c..l( _ __ _,_-■-.:.._ ________ _ 
LIM PE l r , c c ,r r.c o.c o, o o,r r.c 
UITTIUM ESCHP!(HT!l ",I P r , n2 r.1~ ?,5 ~ .41 r,?A ~.? 
MIT RE LLA sP . J•• r,c c.c c.c o.o c.r r.r. 
CPH lU ~r t DF A ~.c r .r r.r r.c c .o C.I" c.o 
~' OLPAl) !A INTFClrn ,C> J/. r . • r· ,. ,r ,_, ,r (.( r..o c.•.r n,r, 
HOLOTHIJkL!Dt.A :: . r c.c r.c c.r O.(' 0.c 0,(' 
NLMERTINfA O, " r.r, c.c o ,n ~.o n.r r.c 
Pk J\Pll [)A I r ____ _,r-'-, .• r r , , r r, n.L.!'_____r'~"c-- ~ ~ "~---------
AR ~tYNCt1 l rr !Nh'-'OF~ ()<; C . c r,r f . c ( . r o.c, c . o c.o 

TOTALS 41 •? 
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T A BLE 22 rJJ t1MIISS <;l J '1~•A~ Y PRQ C.R A"I nF NT H;:> 

H OL □ E:kG l NLc T srr,,.· . 1 r:- 5 V"N VEE~, 5 -7 J UN r 73 ? 3 - 3 4 1 (' H/> ULS 

T AXON R I !"' .,A 5 5 ! w• I Gl-' T I 
AV / V Af;, s () .,. FT WT PC T [) h Y WT PC T 
HlllJL / so . ,,, . T rJ T Al / ~ () • M • TC-·T 

nt.r T PC NA ~ P. r, . r r • <' C • r r r <' _. '.l r • r C r 
P t--i A l r,..'...iGU L L Ml A S P . J. r" C • r C • r r • c , . "' ( • r. r • r 
APH PC1!J I T ft I D I-A ( ;:>S P£:C I E-S I C • •' , . • r ( • I ( , . ( (l . f J , · • I' (' .. f 
L T E O N l:. L L,~; C A :" • C r .c r .r c • r ; . ,... r • r. r. r 
PHY L L UOl'C.F.. ~~ . r. . ( r • r C • C r. r C . 0 r • C' (' . r: 
PHYi...L u en c. I DAE UN l (' • \J TJrl f ) r • 0 C . r ( . ' 1.• Of fi .• ('I I • r. r: • r 
PODA R><t PUC,[ TTF•,S I " r" . (' C .c < ... • r o. c I") . 0 C • C (' . ,.. 
P l LA i'<G J S f.[1. -:r t F Y J r· • C I r. • :""'I r r . r ~ r • l ~. P: r. r 1 1 . ~ 
S Y.L_l_ l llt.E l : "· I Jr,. l T f F IF 0 I~ I ( · ,. , r r •------~ . 

,_ 
c___ ~ . ~~_s_._r 

GL YCFt<A A:,11:· r; l CANA ":' . r: C • ,- r , r r • r ~ . o r . r c. r 
C,LYC Ef.l A C AP I T/>TA C • C 3 r • r ':- r • r 7 r • :: ? . 4.C ( • ( . 4 :: • p 
G LYC tk A SP J . (' r . r r . " C • C 0 . " r • r r • <' 
GLYC I ND fc s,_, • C , r I r .r r (' . ( 3 r: . 1 " · 83 r. r: 1 I • 3 
GO N I AOA ANN L,L AT A , .. , I I • <" 7 I • '2 (:, I • l o . r .c r. 1 5 l 4 • r 
C NUPH ( S S P • r:' . ('., r . c c ( • r ~ r . ~ ? , 4P r: . (' 4 3 . P 
LU MiJ~ I N[:1-,' J S S P • ( l. • A JC I R R Al' A I C • <' "> 0 • Cl C • I 1 ( • <; 4 • I 3 r. r: 1 f. 4 
NI NOE Gt: M,-1_[:' A r • r r . ( 

( . ' ( . ( I) r .. r r - ,... 
l) (;R V I LL(. A s~ . r:- . ,.. r . r f . ( C • ( o. c ('. ( (': . ( 
Af, I C I DE A SP . 0 , C o . r C • C' r. r 0. 0 c . o ('. (' 
LAO N I CF. CJ PR ATA <' , I I ( . r J ' • 1 0 l • ! Q, 09 r . 1 5 l "• C 
PR I O N OS PJ C CIPP J FfPA (' . ( C' • r (' • r c . r ') . 0 C • C• .. c.c --· -·-- - --·· ---
T HARY X SP . c . r 0 .r () . ( C • r "· ~ ,. . • 0 ,, • n 
C HA O:: TOZO M:: S E Tr.SA 0 , C (' • C r . r r .r I) . () r • (; c.c ;; 
C I RR /lfULl D AF UN l O f N 'Tl"l f: D r • c C. C' r • <' ( . ( 'J .. 0 ('. 0 c . r 
c os su~· ID /I L l.o"-lJ Q n , T Jr r r.r, Q ! ('\ r I r- r • t r, r () . (' r •,, r-• r 
Al;..-,_,O l ,.:yp M , E All l O G ,t. c; T fr. • 1 2 C , ( 2 < • I 2 I• 2 Q . 9? C ,17 I 5 • 3 
CAP! T E LL A CAP I TATA C, C r . r (' . 0 r , C c . 0 C' o O c. c 
CAP I T EL L l(>At ( H • F TL C f iO A>J:::HUS I [) • r? r, . ~ (' r • <· ll r • 2 1. 65 f' • 0 3 ?. 5 
A S YC r< I S SP r. c r • r ,: . ( t; « C c . ,:, r. c r. t ··-··- -
I S OC ! Pil US S P , ( . ' 3 C • <' I c • r ri c. 1 2 . 4e (', . (' 4 ~ . 8 
MALDANlllA E UNI O EN'T I F If() ( • . ( r , <' (' . ( · f:. ( , () . (\ o. c ". r-
A~ P HA RF. Tf .. SP , 0 . " (' . ('\ C •" c-. r •). I) ('. r: (\ , 0 
T E'REBf:L. l ! Df S S T Q r( ~' l ,. • r r . r <' • r r • r I) . '.l o . o ..s:....._r, 
1 F I C H U8k AN C.-~• US GL ACI/LI '.'; r. • r C . r ('. <: c . c r . 0 r • " 0. c 
Pl ST A CR I S TA f A C • C- r, . c c . 0 C • C o . o c.o C • 0 
P l ST A f- AS C I AT A () • C r: • ( r .• r (" .. ,, I). ,, o .o ". ('\ 

-- ....... SA Bfc LL I D Ac- u rH ()fN T lf ! FD --------··----- - c . r -- (' ,r 
•-· · c . r ('. (' C • C' ___ C • O ___ ___ C' • C _ __________ 

P YC NOGON IDA o. c r • r r • ,:- <' • r C. (' ('I .(" C' • C 
GAMMA[; l D A MPH! PO() NO . I 0 , ('? f' ,0 0 ( ' . ('4 (\. ?. I• 6f-i {). (I (' ('I. 4 
GA Mt~ A R I D AMP H T P OO Nn . ? t • r l r , C C (. ,} ~ r. t 0 • 83 0 . 0 0 c . 2 
GA/~;•AR I 0 A ,•'.J.' 4JP OOS LW l f' F n T N 0 3 "- • C r . o r . r r • C o . (', r . o ('. ('\ 

l SDPOO A t•. (' ( • r, ( \ . f · l". ('• o . n ('. 0 r,. () 
PlNNI X IA r- ABA o. o r . r C • r I:• C 0 . c ('. 0 c. o 
CUMAC E A t' • r C • 0 o. (' ('I. (' ('\. 0 0 . c o. c 
T ANAIDACE A -· - -- -·- -- -·-· - - r . r r, • ,') ,.. • C C • r 0 . (' --- c.r --- (, ('_ 
AC I LA CA S T l"EN S TS 0 . ( ( .r r. r 0 , (. I).(' c . o o .r 
NUCULA S P , C • I l ( • ( 2 C • I 4 t , I q,(l q r, . r- s 5 . r, 
LUC ! Nr,•A A Nr-.. UL/I T A r • C r •" r . c () . r "'. r:, (' . (' c . c 
LvC l r,.. 1: e,,A T f r-..\JJ S C!JLP T A C • r r • r f' • C o , r ') . (' C • C' ('. (' 

AX l N UP'j l () A ~F r. r.: J (A T A (' • 1 1 f • r I r ., 7 1, I Q . (: 9 r. r. 5 s " n 
AX ! t. UP S I LJA VI R I 0 1 S c .1 ° C • C' I <' • I r l , e; 1 5 • 7 (' C· • ( 9 8 . 6 
T~1 Y AS ! P A S P , (' . • C: c . r r.c C, O C'.O r .r 0 • C 
ROCHFt-- O f.l TT A <jP • (' • I ' " . ' (' . (' P • r (' . r, f • () ( , . r-.· --- -----· -- --
VLN F fil C f, P O I A PfllC TC '.' c. T f.'TA ~ . ,.. r . ( r . r ~ . ( r. r (. (' r • (' 
"' ACOMA C. /1 .., L Q TTf~IS T S r: . ()? ( . (" ~ r. r f · r. ? 1 • F,. ~) C • C' I 0. 9 
,_,ACO t, A lllM ATA (, • u ( ,(' ( . ,:, r , r ,.. . () r . c c. r 
TEL Ll NA 5 P • (' . r: C . <' r . r r • C ri • C c.r r . r 
C C M PS ( I ,_. Y AX S ll PD I /I P I-' A N A (' , " C • r: ( • f r • r <' • 0) ! • r 
>" S EPH ! D IA LCJRC) f c- . r s r , r,o r.r !: C, 5 c.1 3 r , . c 2 
HIAT E L LA 5P . c. r c .r r.c c. c c .o r.r, 

•~---.......C'-"'~ .E.A._.E .. l..l~__.I_Q~I LA~I~"------- --- - ~C·~•~C~·------:::C,--e7f'l _ __t: • C < • {____()'-"--'-'"---'--' ----"---'--r, ___ _.__~------- - -
L l M PET e,. r o . r c- . o o . r o .o c.c o. c 
tHTrIUM E S CH~ICHTII 0 .J O C . ('2 c.1 5 1. e 1 4 . Af' c.13 11, 5 
MIT PF LLA SP , r.r o ,r o.n r.o n , n () . ,, n .n 
(1P t1!U k0 1 Df.A r.r r,r -:- .c (,(' t:". r:' n. c C .,:, 
~·oL PA O I A I r-.. T E P ~ F O l II C • C ( • <' ( , • r:: C • r C • <' ~ . (\ (' . (' 

H UL (J T HU f.iC I DE A <· .< r . • r, r.n C',C 0. <' c . o ( . < 
Nl "'-E r> T H, l ;. r, r ,:-• r A. n r • r ( • r r • r r .r-

>--- ----'l'---'-''___.1'J-:'. V.L l_ Q A r , _r ____ c_, ,:: ___ (' •-,, ___ r:_._ _L_(' • (' ----------'--
AP HV NC. >t IT r l~AV Q[ NI/~ (' , (' "• ( ~. :::: c. 0 c.r 

r, ( r r 
, r r .c -. 

TOTALS l 2 • 1 1 • IC 



TAl:lLE 

HOLBERG 

TAX(JN 
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23 BIOMASS SUMMARY 

11'-.L[T STN,106 V/IN VEEN S-7JUNE 7] 2 

PROGRAM 8ENTH2 

I() HAULS 

UIOM/ISS D lf!GHT) 
AV/ VAR SO MET WT PCT ORY WT PCT 
HAUL /SO.Mo TOTAL / SOoM ■ TOT 

>---------'O=A_.I~T,..._R= O NA S~P:-s"'--:--:c;:-=------------◊:c--'-■ -"Cl _ _ __ _,,C'~·~o----=c~.,_,( C , C' _ _ 0 , C' -- ___ c , C --C • (\ - - ---- - -
1--'t 1 / d ~L GULL/l. J A SP , (,,( ( ■ 0 ( ,( 0 ,C (',C C,C (;

0
( -

APHRLU! T CJLLA ( ? S P[CIFS) O,~ 0,0 C,C O,C O,C C,C C,C 
ETEU~t LGNGA (',(I 0,0 C,C C,C O,C C,C 0,C 
PHY LL CCC CC. SP• 0 • C' 0 • 0 C • (• 11 • C O • 0 C> • (' c, • 0 
PHYLL C LCCIL AE UNIDENTI FIED 0,0 C,O (,C' C,C 0,0 C,C C,0 
PCOAhKl Ft, <, tTT E NSIS 0,C 0,0 C,C C,G 0,C C>,0 0,C 
P JL A f< GIS b[hKFL[YJ ·o,o fl,O c.c, r-.o 0,(, ( · ,t, l·,u 

-----~ ~~Y~l~L=-cl~O;..c/lc-=-t --ccl_i~l,71_,Dc-cf'cc---cl\!7T-c-c-l F~I~[~· O"-------- - -;C,-,.., -c( ____ '=C---'0'--'0"-----C:.---'''--'O"--_ _ C _, C O , 0 C ~G _ ('~•--- ------
GL Y Cl ~ A A~ ~hlCANA C,C C,O C oC 0,C 0,0 C,C C ■ O 
GLYClhA (AµIJATA O,C-- 0,0 C,~ 0,C 0,0 C,0 (1 0 0 
<,LYC[kA ~p C,C 0,(1 C',0 C ,0 0 ■ 0 0 ■ 0 C'oO 
<,LYCJr--.Ot S P ■ C,O C ■ O C.C C,C 0,0 C.C CoO 
GGl'-.IJIDA Ahl'-ULATA C· ,01 0.00 L- ■ (3 C,I 0.<;5 C,C-1 1,1 
l ·t-.U P HJS !':Po O,C2 C,CO C ,<'6 C,2 l,9C C--,03 2 ■ 2 
LUMU k ll\!lhlS SP,(L,DICIRRATA) 0.04 0 ■ 02 C,13 C.4 3 ■ Hl 0 ■ 06 4 ■ 4 
NINO t GE,...MEA O,C c.o c.c c.c c.c r.c c.o 

------o~-~o'--'R=~1Ll tA SP ■ o.o c.o <.c o.c c.o o.o c~.~c=------ ----
AR 1c10EA SP , 0,C' C',O ~.(' 0.0 O ■ O 0,0 OoO 
LACNICE CJhk~TA 0,34 0,48 (,69 3,4 32.38 0 0 48 37 0 4 
PFdCNC SP IU CIRRIFERII _ _____ ___ C,C 0,C (' ,C O ■ C' O,C- C,O C.O 
THAkYX SF , C· ,O ( ,0 (, ,(, 0,1! 0.0 ( · .O 0,0 
lHAETOZGhE S ETOSA 0,0 C,C' C,C t.C C.O O ■ C-- 0 ■ 0 
(.lk FUTl,L lDAC. lJNif'ENT IFlED O,C o.o c.r o.c o.c c.o c.o 
CG Sc,UhlCA E. Ulsll ' ENT IFI FD (,,( 0.0 f • ,(\ c-,o O,C> c.c c.0 _______ _ 

----- ~A~M~~ ~ ThY PA ~E ~Ul OGt S TE R 0,42 C ■ C2 (,15 4,2 40,CC C ■ 59 46 ■ 2 
CAPIT [ LLA CAPITATA 0,0 C ■ O C,C C.O O.O C,O 0,0 
CAPIT ELLIGAE (Ho FILOeRANCHUS) 0,C O ■ C C ■ C C,C 0,0 C,O C ■ 0 
ASYC~JS SP C,C- C,O C.C O,C O,C C ■ O 0 ■ 0 
lSCClk h US SP, C,O O ■ O C,C O.O OeO C,C C ■ O 
MALOAl'-.lOPL UNIDENTIFIED 0,0 O ■ O C,0 C,C 0 ■ 0 ~.O 0 ■ 0 
A~PHA REll SP , O,CI 0 ,(1 C,C C,C 0,0 0,C C,0 

______ T=--c-c(_c..:fi;...' L,,_·_,cl'..:,E,..:L~l;,c----'l'--'['---; t;=S-,cS~T~Qc-"('--'! E7"--,...--;aJC...,.,~~-------c-"C~- ·=--C=-·----',-(~·--ccc-__ -"-( ~•-;c:c----(' , C O ■ C O • C O ■ O 
ThlLHCf:,,ANLhUS GLAClALl·S O ■ O C• ,O f-,(\ C ,r. 0,0 0,0 0o0 
PlSTI Ch lSTATA O ■ 0 C ■ C C,O C.C O.O C,O 0o0 
PJSTA FA!':ClATA O ■ C 0,C O ■ C O ■ C C,O C,O C.O 
!;Alj [ LLI DAL Ul-lDENTIFIFD _ __ , ______ 0,(; r.o c-.n o.n o.o 0.(.1 o.o __________ ___________ _ 
PYCl'-.CGCl'-.IDA C,C' C,C C,O O ■ C 0,0 C,O O ■ O 
GAMMAR1U A,...PHIPOD NO,I O ■ O 0,0 O,C C.O 0,0 C,C O.O 
(,A~MA R IC A~PrlPOO N0.2 0,0 O.O C,C C.(I 0 ■ 0 C ■ O C ■ O 
~AMM AR ([) A~~H!PODS UNJDfNT N03 o.c c.c c.r 0 ■ 0 o.G 0.0 o.o 
ISCPUO~ o.c o.o c.c c.o o.o n.o t.o 
PINNIXIA FAbll C,0 O ■ C C,C C,C O ■ O C.O C',0 
~UM ACEA 0 ■ 0 O.C' C,O 0,0 0,0 O.C O ■ O 
TANAICACEA __ _____ ______ __ ____ ____ O,O (1,0 0,0 O ■ O 0,0 0,0 0 ■ 0 

ACJLA CASThENSIS O,C 0,0 C,C C,C O.C' C,C O.O 
NUCULA SP . c.11 0,03 c.1~ 1.1 10.48 o.os 4.3 
LUCl~O~A ANNULATA o.o (1,0 c.v c.n 0.(1 ~.c o.o 
LUClhC~i TlN UJ SCULP TA c.01 o.oo (,(3 C,1 C,95 c.cc o._4 _______ _ 
AXINC F SICA ~L~ R ICATA C,~ t ■ O 0,( G,C O ■ O C,C 0, 
AXll'-CPSICA VIPIDI$ 0,04 o.oo c.r7 C,4 3,81 c.02 1.6 
THYASlkA ~P . O ■ C 0,0 C,C O,C 0,0 C,C 0 ■ 0 
ROCHEFChTIA SP ■ OoC t,0 C.C O,C 0,C C,O 0,0 
Vt::Nt::RICA ~D lA PAUCICOSTATA 0,0 0,0 C,0 C,C C-- ■ O C',C 0 ■ 0 
MACOMA CAkLOTTENSlS C ■ 06 0,02 C,16 ~.6 5,71 0,03 2 0 4 
MACU ► A LLl ► ATA C,C C,C C- ■ C C,0 0,0 0,0 0 ■ 0 
TfLLINA !':~, O,C 0,0 C ■ C 0,0 0,0 C--.0 C,0 
((J ► l' SCMY /lX SUE'DIAPHANA 0,V C.0 v,C· O,C O ■ C C,C- OoO 
PSEPHIOl/l LG ~D I O,O O,C C ■ C C,C O ■ O C ■ O 0o0 
HIATtLLA SP ■ 0,0 0,0 C,C C,O 0,0 0,0 C,O 

____ _,P_,.At,(J_~ R A 1; I LI ;. I AT A o c_,_c~-- '-·•-C ___ c-,_._c_o_.__Q____c__._c~__,.,_ _______ _ 
LIMP E I 0,C C',C C.C 0,( O.C OoC O.C 
blTTIUM tSChRICHTll 0,0 0,0 0,0 G,C O ■ O 0,0 O ■ O 
MlTRELLA SP ■ OoO OoO OoO 0,0 OoO OoO O ■ O 
OPHIUROlCfA o.o c.o r.o O,C' o.o C,C o.o 
MOLµACIA l~TEPMCDIA o.c c.o c.n O,C o.o 0.c ~.o 
HCLOlrLhClu£A c.c r.o c.c c.c o.o c.o c.o 
1',t:MEkl JNtA o.c r.o c.c C,C o.o o.o c.c 

>----~f=-'•1-<=--"--1~11!::.lJilL~A'---_-----,,----------::n:--'-o!--____ <,~-·~":.--- "'=--'--L__- Q__._{; __ f'J_._o _ _ c_,d: _ _ o ._o _______ _ 
ARHYNOillt: INA,..OLNUS O,C O.C 0,C C,C 0,0 C,O O.O 

TOTALS 10.5 1.27 
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TABLE L4 

HOLOERG I NL ET STN. 107 VAN VEEN 5-7 JU NE 73 2 4 5 - 54 

P ROGRAM BENTH2 

IO HAULS 

TAXO N 

DAlTRONA SP , 
PHAl~ □GULL~IA SP , 
AP~kLD!TCJOL,0 ( 2SPECIES ) 
E T l:ONC L CNG/1 
PHYLLCl.'LCE SP , 
PHYLL CCC CIOA E UNJDFNTIFJED 
PLCA MKI: FUGETTFNS J S 
PlLA RGIS ofhKELEY I 
SY Lll UA r U~l D[ NT J F I ED 
GLYC EkA A~E.h l CANA 
GLYC t:~A CAPlTATA 
GL YCERA SP 
C,L YC l ND E SP ■ 
GONIADA ANNULATA 

8 10"4/\SS ( \<iEIGHT l 
AV/ VAR SLJ \orFT al PCT DRY IIIT PC T 
HAUL /SO ■ M ■ TOTAL / SO ■ M ■ TOT 
0
0

._oc. c.o o.r o •. o o ,~o ____ o_.Q _ __ o_._Q ______ _ 
c.c c.c c . c 0 , 0 c . o o.o 

c.o C ■ O G ■ C C ,C 0 ,0 o.o o. o 
o.u o.o o.r c .o o.o o.o c.o 
c.o Co 0 c.c o.c O,C o.o O ■ O 
c,.c c.o o.o c.c o.o o.c o.o 
o.o c.o o.o o.c o.o c.o c.o 
O ■ O O ■ C G ■ O C .C O. O C.C 0,0 
o • e: o • 0 r, • o n • c o • o o . ._Q_____C_,_f! _______ _ 
c.o c.c c. o c.o o.o c.o o.o 
o.c1 c.oo c.c3 0.1 c .02 c .01 c.1 
o.o ~.n o.r o.r u.n 0.0 o.o 
o.c3 c.01 0.09 0 .3 o.c7 c.04 0.2 
C ■ O C,0 O,C C ■ C O ■ O C ■ O C ■ O 

ONUP,<IS SP , (l.(, t (•. oc o.c3 C· ,1 0. 02 (,01 c,.1 
LUM O~INf::~lS SP .(L.BICIRRATA) o.09 0,(4 0 ■ 20 0,9 0.21 c.13 0.5 

------N~l~NOE GE~MEA O ■ C O ■ O O ■ C C,0 C.O C, CO~~•~◊--------
DCJk_V_ILLf::,O SP . <,.o t • .<' c . c c . o o.o o . o o.o 
ARJCIOcA SP o 0, 0 C,C O o O C .O 0,0 C.O O.O 
LAC N I C~ C l ~~,OTA o.c c.c c.c u .o o.o o.n c.o 
PRlCt-CSf-' I C C.I RR IFf RA __ O ■ O __ C ■ O O ■ C C ■ O O ■ O 0,0 O,C 
Tt!A l~YX SF, Oo O 0 ,G O oC (' ,0 OoO OoC OoO 
CHA ETCZChE SE TOSA O ■ O o.n c .r o.o n.o u.o o.o 
CI RkATvLlOAI: lJNlDE'NTTflED O ■ C C.oC O,C 0.0 O. O C'o0 0 0 0 
C OSC>U>< I CI-E. •.1 NIDENTIFIFD 0,C· C,C CoC' O.C 0,0 C..c■_,O'-----'C''--=-.-c'O _ ______ _ 

t--------cA""1,,f~' C Tf<YPM,1L AULOGASTEI, C,,r, C ■(' C•• l> 0 ,(, 0,0 0 0 0 (.() 
CAP!T tL L,O CA P ITATA 0oC O.O Co( C o0 O ■ O Co0 C ■ C 
CA P IT EL LlDAf ( Ho F IL CQRANCHUS ) O ■ O Co0 C,C C ■ O 0,0 C,O 0 ■ 0 
AS Y CI- IS SP . . _ _ -· l • • l ' _ (; • 0 <J • f · (' • 0 0 • C C ■ <' (' • 0 
l SOC I RR L~ SP, 0,0 C ■ O CoO CoO 0,0 O ■ O C.O 
MALOANIOAE UNID ENT fFTED o.c o.o o.c o. o c.o o.o a.o 
AMPHAR[Tt SP . o.c o.c o.r o.o o.o c.o o.o 
T EREUtLL IDl:5 STRnFM I 0oC O ■ O C,C' 0 C O O O O O 0 
T Fd C HC t,1, Jl-~o-us GL AC I Al I S O • 0 C' • 0 () ■ < (, : I O: 0 o~:~o~---'(~) ·~.~0--------
P ! Sf ,O CRlSTATA 0oC 0o0 0oC C.O 0o0 0o0 0,0 
~,STA FA~C lATA 0,C C,O OoO C,C O ■ O O ■ O OoO 
SAb ELLI O,Ot UNIDEN TIFI E D _____ __ ·-· - C ■ O · · ·--• C ■ O OeO ~.(, 0,0 OoO <'oO 
FYE~U GO ~IDA 0,0 C,O 0.0 CoC OoO O,C' OoO 
GA!AMAk!U A~PHTPOD NOol OoC 0 ■ 0 Co( D ■ O 0,0 0,0 O.O 
GAM MAR I D A~PHIPOD NC ■ ? o. o o.o o.o o.o o.n c.o c.o 

~-----"G~A=M~~~1Ac-'-'f<~l~O'--~A~~~f-'l_~~I~P_Occ..c.cD~S_l~J_N--'I~D~F_N_T __ N_0_3~ _ _ o_._c_· _____ c __ . ~o ____ oa--. ~c __ o.o o.o 0~-~o __ ~o~-~c- _______ _ 
I SCP 0 UA O o C' 0,0 0,0 t,C O.O O.O OeO 
Pl ~NIX I A FABA 0,01 0,0C 0 ,(3 Ool 0,02 OoOC OoC 
CU MACEA O ■ O C ■ O OoC O.O O.O 0,0 O.O 
TAt-.AlCACEA -- -····-·- -- ___ _ _ 0,0 CoO 0,0 O ■ f' CoO 0,0 c.o 
AC{LA CASThEN S tS OoC C,0 OoO CoC C.0 0,0 OoO 
NUCULA SP . 0,07 c.oo c.c7 C,7 0.17 G,03 0.1 
LU C!hC~A ANNULATA J oO 0,0 0 ,0 0,C 0,0 OoO OoO 
LU C lh C~A T ~t-.U ISCULPTA 0,55 C,06 C,25 5 , 5 1,3 0 C,27 l~■-0 _______ _ 
AXI NCPSIU A SE Rl- !C ATA C. ■ 01 CoOO Ci oC3 C ol CoO~C--;-(c O.O 
AX!N0PSICA VI R JDIS 0. 02 o.oo 0.04 ~.2 0.05 o.c1 o.o 
THYA S ! RA SP , 0,0 0 ■ 0 O ■ C O , C 0•0 Co0 C ■ O 
f.lOCHl.:f[l<TIA SP. ____ 0 ■ 0 (oC C.C C.O O.O (,.o O.O 
VEN E~ J CA~D lA ?i\UCICOST ATA 0,C C,O OoO C,C 0,0 O,G 0,0 
MACO~A C. AWL~ TT EN SIS C, O <' ■ ◊ 0,0 O.C 0,0 C,0 0o0 
WACO~A t:LIMATA o.c o.o r.o o.o o.n o.o o.o 
1 ELL II\A SP . c.o c .c _o.c o.c o._c c.-o-c--=-co~•~o=-_______ _ 
CC MPSUW Y,O X SU80 TA P HAN A 3 0 , 09 5(23 ,08 7Co 8 7 30(.<; 71,3 2 1 5 ,04 56 ■ C 
P SEPH ! D1 ,0 LORDI n. o c.o ~-o o.o o.o o.o o.o 
H!ATLLLA SP ■ 0,C 0,0 0,C. O.C O ■ O O.O O.O 
PA]'!D_Cl<A_f_l.L ... l..cR,..J'-'A"--'-T-"A'--_________ c:.~c~---~(\~•°----<'-1..C~_,_t..___t..,_Q___J,_L~-><..--------

------ L~ lM PE T O ■ O C,O Co0 O ■ O Oo0 0,0 0 0 0 
HlTTlUM E5C.HRICHTJI C,C' C.C OoO 0,0 OoC 0 ■ 0 CoO 
MlTRELLA SP ■ OoO CoO OoO D ■ O 0,0 OoO OoO 
OPHIU~CICEA 0,0 o.n n.o c.o c.o o.o o.o 
l'GLP AO l,O l~Tf RM EOIA 9,77 9 5 4,53 3C,9C 97,7 23,16 <;,77 36,4 
HLL C ThU~GIDtA c. o o.c o.c o.o o.o o.r (.0 
NEM ~R TlhEA 1, 53 2?,74 4o77 1 5 .J 3o63 lo53 5 ■ 7 
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TOTALS 4?1o9 26,87 
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Fr f n F ~ r _l\-'-! r'-'-••~'·----------------r~•~r _________ _ 

---------------:P~r-i~v~t.~LC~GCE SP . 0.c 
~ H y L I. (l D C.l C I f) t, F lJ r, I f) n ,n I F I F D C • C 
or t t- P<J rs flF,~·Ku r. v r r.o 
~LYC ~G A AMEPICA NA Co( 
GLYCFPA SP c.r 
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ACILA CAST RlNSIS P.O 
LUCTND~A AN NULJ\ TA OeC 
THY/IS IRA SP . 0.0 
ROCHEFORT IA SP. C.C 
Vl NE~ IC ARD I A PAUCICOS TATA 0e0 

---------------MAC C,,<fl C /\ PL UT Tt I-JS I S O • 0 
~ACCMA ELTMATA O.O 
TELLIN/\ SP. O.O 

----------------'-PS EF H I O I A L CPO I _ _ Q_. C=-'-- -- ______ _ 
H I AT[L L f- SP·. 0.0 
PA~On~A B lL lRIATA 0,0 
L I "-' I ' E T () • 0 
f21TTI UM f::SCt--KICHT[ I 0,C 
MITGELLA SP. 0,G 
rPHIU~OID CA O.P 
HGL[THUPOID~A C.C 
PF, I t ,P UL l [J/\ Q_. _(, __________ ______ _ _ 
r,J-; HYi-,,Cf1[lT I N1\MrJENUS C,0 



-----------·•- - 1.2.'.i'-----·- ··----· 
TABLE 30• PF~r:. LI'-111'- ;/lRY SC:R T l ~/INt', Ur<OE: RS 

hUPERT l~LtT STN ■ lC4 V/I N V~EN 5-7JUNF 73 

Dl NS ITY 
(N Ce / SQ . ~.) 

2 35-44 

PROG RAM RENT 

10 HAU i 

CAPITCLL I OAF { H. FILOBRANC 5030 ----------------"7Cc L '1CF r-:r1·c -;,-;iy Ci AT A · ·..:...:..:...:...:::'-----""-"'--""4:...,3=------------

"' AL. n M , ID,\ C Ul', I GEtH [ F ttD ?5 
L lJ ~-\ [' r: I Ni= R I S S f' • ( L • FJ I C I r-~ r; A T 1 6 
PS'-:HIIG IA LOFCI 9 
A..., MC TRYPAN E AUL GGAS TER 8 
MAC(ll,'./, C1\'' L D TTf· NS ! S 7 
8 JTTil JM tSCr·P I CHT II 7 
AXTl' liPS I OA c:rr.-i:.rcA TA 6 

------------------,Ai-< HY NU TI T c I NA,.: nl t-i u CCs---------~6~-
S Y Lt rr, AE UNIDH, T[ F IED 5 
~IN NIX IA FAGA 5 
GL YC l 1'10E SP • ,~ 
T r I A r.· Y X SP • 4 
M! Pf--· A F'f: T t S P • 4 
NE~FRTINEA 4 
Af.-'H~(][ ; JTOJ QE:A ( 2SPECIE:S ) 3 

------------------,-L /I Cl'; I CE- C I P P t,.=r~A~=-:......=.c:::...:.=.:c.....:.. _ ______ 3;;.---------

C t P J T F LL A CAPITATA 3 
VENFrICARDIA PAUCICOS T AT A 3 
~ACC ~A E LI ~A TA 3 
MIT ~FL LA SP. 3 
E T~ C~f-- LO NG/I 2 
PUGA ~KF PUG E TTFNSIS 2 
CH Al Tr Z O I\.F -- ~=--· :.:E....:.T...=G....:.•S~A _____________ 2~--------------------------~,- UCDLA·-·s-p-; 2 
LUCJNC MA ANNULATA 2 
PHYLL GD OCE SP . l 
o rRV TLL F A sr . 1 
CI PRATUL I D1\F U~. I DE~HIFIED l 
ISCCJ PR US SP . 1 
T!:R I F-T LL l [)[S S T ROE MI 1 
P I S T A (R I ST/IT/\ l 

----------------~ (~ t>. r: I-' r. f, I D /\.., Ph I F' no NO • 2 1 
/\C Jt /, CA S l PFt-iSIS 1 
Ax J :-- : r_: PS I D A V I r- I DIS l 
HJ:.TH LA SP . 1 
f' t.t--:L'( ~: A b ;i_ ! P I AT/\ 1 
PP I /\F ' ULJ DA 1 
D/\ ll ~nN A SP. 0 
PHATNCGULLMIA ~P. C 

-------- --------~H~Y~ . L C cu CTrY-h-~N ro1:NTT~ I E D 
P I L I'd~ e, IS [j l: 1·! K [LC YI (' 
GLY( fFA A~•f:.F' ICAN/\ C 
GLYC ~r /\ SP C 
GCl'! I ACA ANNULA TA 0 
Gt'- :UFHlS SP . 0 
NI l'l f F GE fv'l.lf A 0 
ARICIDEA SP . 0 

---------------~~r~ .. n -K·cqrrocTf: K- 1 FF r> <· 
CCSSUR IDA l UI\ I DENT IFIFD 0 
AS Y( HIS SP C 
Hd CHCOR /, NCHJS GLA C!ALI S (} 
rr s TA F/\SCI A T/1 0 
SA l1 f. l. l [DA t' U I\ I[: EN T I F I ED (' 
PYC~ CGON I D/\ 0 
GA~~A ~ ID A~PHIP UD NO ol 0 

--------------------:G-'""f. ,_., r, /If<! 0 A I•' PH I PGD S UN 1 OE· NT 0 

IS CPCD/\ 0 
CU~A/\CF A 0 
TA N/\ l ~A C [ A 0 

----------'LU C I t~Ll rXA .... T..,.f::~t-...- ,-u-ccl---:_ CULP i A 0 

THY /\StR A SP . Q 
f-C--Crf.1--rJP TI A SP o C 
T F LL 1 1\: A SP~ C 
C OWPSUM YAX SU~DIAPHAN A 0 
LIM Pl T 0 
lH--· t~ l lJPl1 I C1 1: 1\ 0 
Ml. LI' f. r1 l ,'\ l I\J l F i:::~'. E {) [ ,\ C 1-----------------1-rccc:1r,u;:, e ID c,,- ··· -------- 6-------



----.J...28.--------------------
T l\llLE 31 • f~r.EL I ~ l h!f, PY S0R T RA NK (W OFPS PPOG RAM OENTH 

HOLBERG ! ~LET STN .tC 5 PON AR 5 - 7 JUNE 7 3 1 1 - 2 0 

DENSITY 
(N D. / SOo ~1.) 

t,1;MrTPY;:>ANF Al!LOGASTbR ------------------'--A-Yf~:T"r,-s-( rJ A-- V-1 of[) (s ____ - ------

AX f t-.ir:Ps J n A Sl f.' r; TCATA 
8 !TTIUM FSC~RICH TII 
GA~~l\~ I ) I\MrHIPOD N0 .2 
DI\Tlf~QNA S:-> o 
GLYCFRA CAPITATA 
NUCLJl.A SP. 

10 HAUL 

2-0 4c._ __________ _ 
1 q (1 

133 
46 
3 7 
3.> 
33 
3~ 

----------------->C,__,A'--'--'--P----"I-'T'-----'FLL J [) A [ ( 1--J • f fl_ C F3q-'---A'-'-N..,_1 c=-------~::~"-------------
L Ac~: I CF CI P n AT A 1 5 
SYLl I DM: UNID f NTIFIFD 13 
GLYC i l'-:OE SP. 12 
GA ~~AP IO AMPHIPO[) NOol 12 
PCDI\P~~ PUGETTCNSIS 10 
Ol'UPH TS SP. 10 
LlH,.Fr<'!N EP I S SP. (l.. U ICP:;,RA T l(' 

______________ ___cllJC l NC''1A TF NU! S CULPT/\ 10 
PS >:THI 0 TA L nH)_T_~~---------~~8------------

Dn f-lV II. L '=. /I SP. 6 
MtCQ~A C/IP L CTTFNSIS 6 
0 1 A f T ClZnNE SETnSA 4 
MAL.f"'M ! Did": UNir)EN TIFIF!) 4 
GA~ ~AF I D AM~ HIPCDS UNID[NT 4 
I SQPC--01\ 4-
r--JE- _~: f"- f< T_I N F_l\ _______________ __ 4 ___________ _ 
TH APYY SP . 2 
/IWP~/'P[TE SP. 2 
(W.A /'CE. fo, 2 
THYtSJ P I\ SP . ?. 
TfLLINI\ SP. 2 
PHA I r--nr,ut U) fl\ SP . C 
AP~~ro rrnrnFA ( 2SPEC IES) 0 
FTfrNr L Ol'IGA 0 

----------------p-,..~v- ,-_ L t"7r"fr1( F <~ P. r 
fJ r· Y LI. G nn C T D 1' F UN! D [ N T 1 F I E D 0 
PJLt ~ GJS P[PKFLFYI 0 
Gl.YC['Pt\ f,Yf.P!Cf.N ,'\ r: 
GLY CF~~ SP 0 
G0N1ADA AN~UL/ITA 0 
NINlr G~M YrA r 
/I P I C ID C_I\ __ S~P- •---------- ----~ C_- __________ _ 

---------------=p -cc-c._----crc--cr=--_ :-r,.;· cs p r rJ CI pr- I f-' F p A " 
C I F< F AT LJ L I n I\ F l!r·! I f) F N T r FI FD C 
C(SC:LJPJ :-: AE Ul', I DE"J TIFIF:D 0 
C ~P IT FLLA CAPIT/ITA 0 
A ~ Y CH I S SP 0 
T ~. (lC I R RU S S P• 0 
T ErF~FLL IO ES ST~OF~ l 0 
T '-' I C t 1 \ I Fir, ,I\ N C H lJ 5 G L. A C I A I. I S C' 

-------------------:p=-=-r~~~T~l\-,-----cC~~-=--~1=stATA------------- ----,-c()-
PJSTA FI\SCIATA r 
SAAFLL I DI\E U NIDFNTIFIFD 0 
rvt ~ □ Gn~ IDA 0 
P1 NN IXIA FABA n 
T~ N/I J DACFA 0 
ACIIACAST PfN<:;IS n 
L'J1 I r--, C'.-IA At'-!'~U' /IT A ( 

-------------------=f-=-~-=:c-r.cHFrcY1n 1 A s:- . 0 
vr NEP I CAP D~ A 0 AUC ICOSTATA O 
MACr~A F LI MATA 0 

---------------~'cir~ !.'S.D_~\L,~)<_ S_l) f D T A pH AN~'~- ------ ~ (' ___________ _ 
l·I I .A T f- L. L. I\ s O • 0 
P.tr--in.n: A G TL I~· I /ITA (' 
t_J r,,•Pr T C 
MlT~fLLA SP. n 
rPHilJR(l [ f)fA 0 
"'; r: !. f, /.. r· l J\ I N T :=r M f· n I A r 
HCLCTH \J,~O iDC/\ fl 
p:, T f,DllL. T 0/\ r, 

1------------- ---- t,J:'HYN(IIITF lNA l,1DEYUS O 



TAl3LE 32• Ph FL If-.'If\; t,py c;ORT RANK ~DEP.S 

HOLBERG INLET STN.1C5 V/IN VE.FN 5-7 Jllt\JF 7323-34 

DEN S ITY 
C NO • / SO • ;., • ) 

PROGRA M flE."!TH• 

t 0 HAUL 

---------------'-~l:E~i I L\_~_YJ_~ _Q_J~S.,___ _________ _ f--,.___,_,___ __________ _ 
r. /I I T f.: r · "l A S P • f 4 
Afv\ MCTf.. Y~•;\ NF AULnGASTFP :,! 
tYir-rP S TDA 3FP rICATA 48 
(;,\M~·/\ri l() A~PHIPf iD Nn .1 43 
GA~~/\f-ID AMPHJPOD N0.2 24 
F' I T 1 T t .1 1,1 F S r_ 1·1R I C H T I T 2 4 
CAPJTFLLID/\F (H. FILCAPANC 16 
C,LYCF ~ A CJ\PITATA 
GA~~/\PIQ AMPHIPGOS UNIDFNT 9 
NlJCl 1Lt, SP. 9 
I_ A 01'. IC f CI PF' t, TA 6 
µ s~r~ IDTA LO~DI 6 
LUMFRINFRIS SP .(L.BICJRPAT s · 
fl"-JUPHI S SP. 3 
CHAFTD7. 0NE:. Sl::TOSJ\ 3 
SYLL.If:'Al- UNID!':N TIFIED ~ 
GLYCI:"- 'DC c;p. 2 
(':.(Jt-lTADA ANNULATA 2 
ClJ,'-'/\CE- A 2 
TA 1'l /1Tf\ACEA 2 
PCDA\:l<F PlJGC1TFNS[S 1 
Pllt~GIS QE:.PK F LFYI 1 
THArYx SP . 1 
T S n C T r-· ::i lJ S c: P • 
1c,rP1°[)A 1 
MA(UMA CARLCTTFNSTS l 
NfMFrTI~FJ\ 1 
PHtTt-rGULl . 1-.I JA SP . (' 
APHf-CT· TT G I D[A (2SPFC TES) P 
F.TECW F LDNGA 0 
Pf-lYLLf'DnCF Sf>. (' 

------------....,",....'"-' Y~ L-CL_n.,....;..,..0_n_c_ I DA. F: ~~-"~l~D~F_1',_'1_· ~I _F~I_F_· D~-------,(' ___________ _ 
GLY([rA A~E ~ J (ANA r 
GLYCEPA SP ( 
NTt-,rr Gc t'-'HfA r, 
r r rvrLLfA SP. o 
AC J1JDCA SP. C 
P~JrNrscro C[ µP IFFGA 0 
CTPr.:ATULIDAF. l J1'1 lfl f'N TIFf[f) C 
C r S ~ t ' r- I D A F U r-; I n f ~, T T F T F O C 

-------------- -c-·t-.-P- I_T_ [_·_L~A c ~-P-T- ,-_-A_T_A- --~--------,,------------
t-C:Yf'f- ' ! S SP C 
~•(lt r : /lf' IDAF lJNJ nE"I TTFJ!:'O (' 
A .v Pf-• ti== r T E s P • r. 
TE~F[fLLIDfS ST RC F~I ~ 
T R I ( f- 11· ':3 h-' A N C f-1 U S G L AC l A L I S t. 
PTSTA C~ISTAT~ 0 
PISTA FASCTATA r 
SAOLlLDAE: lJ NICF'\J TlFIE' D 0 
PY(~00 0N !D A t 
PJN~IXIA FA OA 0 
ACJLA CASTPE NS IS 0 
LlJClN(d'-1A ANNULA1 A 0 
LUC J NC f} /\ n.= f\. lJ l SC UL PT A 0 
T HYASIPA SPo <:• 

R~CIFFnPT I A s 0 • (' 
----------------:V-:-=F-,-f',--=-, f---:p=-·-=-1-=cA DD i _A _ _ ::>_A_l_JC_l_C_n __ ~-.,-T-A-,-. A-------(1-,------------

M~ Cr MA ~L I MATA 0 
T f LI I ts! A S F' • 0 

--------------~Ct1 P SDMY /\ X ~u e n I J\PHM,!,~ ________ (\_. -----,-------
HI /1 T fl LI\ SP. Cl 
PANPrPA RTLI RTATA 0 
L It'-' PF T C 
MIT~[LLA SP. .0 
0 P f-l 1 l J f.: r1 I D f. J\ " 
Mr, U-..,/,IJI/\ f NTl:-;>MfDIA (' 
H [ LC'THUROTDL/1 0 

------------ ~F_)r._. l t-J.:_l_1\ __ T D"-'-11. _________________ r ____________ _ 
AS I t Y t'-! C f-1 J T l I f'-l A t--~ r, U l U S 0 



-------- ----- ------------- --- ------------- ________________ ..l}I) ___ ... -- ---- -
TABLE 33• P~EllMI~A~Y SORT RANK CROFRS 

hOL8ERG I NL ET S TN ol C6 VAN VEEN 5 -7JU NE 73 

DLNSITY 
( NC~ / SO. M.) 

PPOGRAM OEf', TI 

2 66-75 1 0 HAUl 

------------------.!./1-'-'I"''--=-'-' L" T PY P /I N f JI UL l7 G AS TE R 3? A X Ir, (PS I D-A V IP I O Is ~--------"'~7~ -----------

LA C N l CE CI RR /ITA 6 
GA M~AR ID AMP~IPOO N □ .2 6 
Gl YC FFA CAP! TATA 5 
l\:UCULA SP. 5 
P C f;.l,~t<, E P\JGETTENS I S 4 
AFICID EA SPe 4 
LU~F R ! NF~ I S SP. (L .RI( I RRAT 3 

------------------=G/>Ml-'/1 r ID A!'/.f'HIPfJD NOa l ------,3=------,----------

GL Y( I l\:DE SP• 2 
~ACGMA CA RLGTT~NSIS 2 
GCNitCA ANNULATA 1 
0 -' lJ Ph I S SP ., 1 
P1:. 1et~C SPIO C I RF. IF FR A l 
G'A[TlZON E: SETGSA l 
CAPITfLLIOAE ( Ho F IL OBRAN C 1 

------------- -----"-'-GA M ~-• /11~ ID A r, fJ 1---11 FOOS UN I D EN T------~1- -----------
L UC. I t\C MA TEt\L I SC ULPTA 1 
AXI~rP S I DA SE~P IC ATA 1 
OAIT ~CN A SP. 0 
PHAI~CGULLMTA SP. 0 
Af--lHi-:CuITO [ (H ... A ( 2SPE CIES) C 
ET E [ l\f LUNG A f• 
Pl-I YU CDUCE SP• C 

------~---------~P~h Y L L C OCJ ( I D A E UN I DE NT I FIE D _ _ ____ () __________ _ 

PILt~GIS UL~K[LEY T r 
s y L L I u I\ f u l\. I f) un l F I ED () 
Gl. YCfrA AMER IC ANA 0 
GLYCfRA SP 0 
NINCL GEMMF:A () 
Gr,RV IL LFA SP . 0 

-THA FYX SP, 0 
----------------c~r Pf:,\ TUL I Dt- r lJf\ j i DENT rF I f_D c-

C0 S~ U~ IOA[ Ul\.ID[NT IFI ED 0 
CAPillLLA C AP ITATA C 
ASYChIS SP C 
TSC( II-R US S P. - C 
l1MLLAf\. IDAE UI\IDEN TIFIEO 0 
At,P~lAFFTF SP . 0 
T!: PfT[ LI...IDlS ~TROEM I 0 ---------------- n = I C: Hr [3 p A to-; C 1-U s GL AC I ~A~L- I~s----_____ ') ___________ _ 

PISlA CP I STATA 0 
PIS lA FASCIATA 0 
SAbELLTDAE U~TQFN TIFIED 0 
PYCf\CGONIDA 0 
I SOPCCA () 
P I NN IXIA FA BA C 
CUMACEA 0 

---------------~-n~ N / .. t C' A(T7i; 
ACILA CASTR fNS IS 0 
LlJCTf\:OMA ANt\'ULATA 0 
THYt,S Jl~A SP. 0 
RC C~[ FnR TIA SP . C 
VU·l EF-dCAROIA PAUCICOSTATA 0 
~~COMA FLIMATA 0 
TE LL H i A SP • 0 

--------------- c~o-~~ r ,~,UMYAX SUFDI AP HANA 0 
PSEPHTOIA L G~ Dl 0 
HIATELLA SP. 0 

________________ P_ A Nf'CP A 8 I L.~ l_R_I~A_ T_A ____________ ~ O_· ________ __ _ 
LI t-1PET 0 
t3 ITTIU M l:SCI-- R !C HTII 0 
MIT ~f lLA SP, C 
('P H!W.JO IO El\ 0 
~ GL PAO TA I~ TEP~EOI A C 
Hl' LCThUf-10lD FA C 
NF ~LRl[NfA 0 
Pl-' l /IP\/!_ I f"A 0 
f,1- HY 1\Ui rT [ i i'-.Ar-H)U-: us 0 



----------------------------- ---- __ 13 L . _________ _ ------------------ ---
TAOL f. 34, Pf,F LI "1 l f\.AP Y SOFH f<ANK CRDF.RS P ROGf<AM E:: H ' T i 

HCJLtlERG lt--JU:-. T SH, ~107 V/IN VEf N 5-7 JUNE 73 2 45-54 10 HAUi 

DENS !TY 
( NC, / SQ., M,} 

LUCI H . MA TLNLISCULPTA _______ 3: <, _________ _ 
-- AX H . C'PS Jr'-A V Ifl I D IS I 1----

LlJMf- rd Nf- f- TS S F-1.CLo G I CIRf-?;\T A 
NlJ(l1LA SPe 6 
PIL/IPGIS tJf.PKLL EY I 3 
GAM~A GID AMPHIPLlD NU,2 3 
Ax r ~n wS IUA S[RR I CATA ~ 
CCHv\f'SLJ/-1YAX SUeD I /\PH ANA 3 

_______________ NE. Mf r.. T Ii'! LA _______ 3 
ARJC J DE:A SP , 2 
P OOAPKE PUGFTTFNSIS 1 
GLYCE~A C AP ITATA 1 
GL YC I NDE:: SP • 1 
Ol✓ lff'HIS SP , l 
C.US~U FID A f UN lO ENT lFIED 1 
P I M-:l X I A F /\ E, A 1 
M0LPA[,IA I NTERMF.D IA l 

----- --------- 0-tx-r·n~cr,fA_ S_P~ O 
PHA Tl'-:rG lJLL MIA SP, 0 
APHFCD IT O I OEA (2 SPE CIF.S) 0 
ETFr~E L ONGA C 
PHYLLC.DCCf SP, 0 
PJ-:YLL UCC'C I OAC UN I DEN TIFI ED 0 
SY Ll . I DAl lJNILJfNT I F I EO (l 
GLYCF:fA AMF. f< ICANA C: 

·-----GL YCl::f-.'A SP 0 
GON TADA ANNULAT A 0 
Nlt--JCF GU-'.lvlEA 0 
GO~V IL LFA SP , 0 
L A GI'; I CE. C I PP AT A 0 
P ;;y Ci ,! GS P l O C l PR I F ER A 0 
THAPYX SP , 0 
C~ArT0ZONC Sf TGSA 0 

·-------~( l rn -A T UL l D A-l - U I': l lJ FN T I F I F D ---- 0,-----------
A ~MC T PY PA NE AULUGAS TER C 
CAP JT F LLA c; P fTATA 0 
CAPIT[LLIDA E ( H . F IL OBRANC C 
AS YCHI S SP C 
I S OC: IF-<IW S SP e () 

MA L DAN I OAE UNIDENT I F IED 0 
A~' Pl sAFf:: T E SP , ___________ 0 

--------------~ TE:fTC1:-f CCTIY::: -s ··srITCIT:Mr C 
TPICH OURANCHUS GLACIAL!S C 
P I S T A CP I ST ATA C 
PI S TA F ASC I ATA V 
SA8r-LL[DAE UI\IDENT IFIF.O C 
PY[ ~rG □N I OA 0 
GA I--'. tv A f= ID A \IP HIP OD NO• 1 (i 
GAM~A R ID A MP HIPODS UNIDENT C ------- --------Tsopr.·u -,..------
cu M ~ CE A o 
TA NA I CACE A C 
ACIL A CASrn fNS IS C' 
LUCI NCMA ANNULATA C 
THYA S I R A SP , 0 
ROCH Ff- Ol< TI A SP • C 
\fl=" i'iF/: ICAl--l)J t- PAUC ICnSTAT:\ C 

---------------- M/1 Cf t..'.t, CA P L iJ T TENS IS 0 
MACG~A E L IMATA 0 
T E L L I t'-1 A S ~• • 0 

__PS fr:'H I_D J _A L OF Dl 
HIAT ~ LLA SP. C 
PAN~URA P IL IRIATA ~ 
LI MPE T 0 
P ITTI UM fSC!-RlCHTI [ (', 
'-'' I T r:- [ LL A s p • (I 
DPHitmfJ lO[A 0 
HCLCTf iUROIDFA C 
~R IAP UL I GA ___ 0 
Ar- HY,',, U ·!I.T E [ NA/.'(jf"NUS -- - G 

--- ----~-----------



132 
. ----------• --- ---- - -----~- - -- -·- · 

TAB L 1:: 33- .- Pr, E' t I r,.,, I NA R v so~ T ru, r--~ K c F< D FR s Pf~ U GRAM R [ N T 

RUPbRT I~L ET STN.lCA VA~ V~EN 5-7 JUNE 73 

f-lICWASS WET WT 
(G/\'S/SO. Me) 

2· 35-44 l <• HAU 

APr•YNCH IT E INAMOFNUS ~"i5 • 7c..._ _______ _ 
------------------~- t Cl'/' 1-:-t L ! f; f. TA - '-'---'-'- ----------=-f.< • 2 

MALDAt'dDA[ ur,J[['lFNT!FIEO P.1 
GLYCF ~A CAPITATA 2.3 
~ACO~A Ct RLOTTfNSIS 1.1 
AMM(.TPYPANE AUL □ GASTER leO 
CAf-'J-:-FLL !CAE (H. FILUBRANC ~.9 
LUM bR I NCRIS SPe(L.BICIRRAT C.7 
PI~NlXIA FARA 0.7 
8 1T1IU 11 FSCt-Ri-< .. HiII C.7 
VENfPICA PD IA PAUCICOSTATA 006 
LAONIC F CIR P ATA ~.4 
ACILA CASTR~NSIS C.4 
LUCINO MA ANNULATA 0.4 
PSEPHID IA L CROI ('o4 

NUCULA SPo 0.3 
_______________ _:,_P__:_A t--.; r CF-- A BT L I R I AT A C • 3cc---- --

M IT ~rL LA SP. c.j 
HIATFLL.A S P. Co2 
/IPHf- OCITO ID L A (2Sf>FCIF.:S) 0.2 
GL Y C H li)C SP • C • 1 
Tf· Pf-f-lE:-LL[DES STROrlvl I c.1 
AXIi'C~SIDA SE ~~ICATA 0.1 
UAI1 f='.CIN A Sf'o C.C 

---------------~P~►~· A r I\ ( (jlJ LL MI A SP . (' • c_._ ----------
t.. T t. Ci' f- L GNGt, , , . () 
PHYLL.UOOCE SP . (.C 
PhYLLf:Cf1CJDAE L1N IOENTIFIEO C.(' 
P (' G f. r.: t< F fl U G l T T F i'I S I S f • (; 
PlLfPGIS er~KfLEYl 0.c 
SYLLI2/\E UNI DU :TIFIED C.O 
ClYCFfA Al-' F P IC/•NA n.c 
GLYC( - r..• A SP CoC 

---C,C:.NTn:fA- AN-N ULAT-A C • 0 
G~UP~IS SP. 0.0 
N I I\ C: f Gf' MM F A C ~ 0 
DG~V ILL E A SP. O.C 
/ I-' I C 1 CJ E: A c; P • (., • ( , 
r- 1-: I r l\ C S P 1 0 C I RR l F FR A C • C 
THAf YX SP . r.o 
rt 0 /'. F T CilUNE SE TCS A C •<' 
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,-, .. Jc t 11f 1. ~ P. "·r r.r. c.c- t.o o.t o., , (.t , • .-. 1•. !-
L ;\ '· :,, J \. f f" l :, c Art- t) • 5 C • " C • 5 C'. C' 0 • 0 C, • 0 (' • 7 C" • C f • C 1-------~.;:. r r::. L~.11 T (·,-,1I-- r.-1rr~P c.c c . ,, (· ·.p --- ,;.c 0.0 c."- r.,_, c., (..t 
T 1 • A .. v -, •; ~ • • C • C (' • C C' • C C • 0 O • { <., • o < • I J ( • f f • t: 
( , 1J;. I rc ,.n:--. r ~ rTr1 -;1t 0. 0 r-.c c .c "•C o.o G.0 r.c r.r- r. c 
<.. , , .~e J vL ff l/1, f " UN Jff,., TlffFO r, .,. {",.(, l · •< ,.o 0.r c.,.e, (.r r.r- c.r. 
<.. L ~. :L;.. 1 1)/\ f tJ J'\. Jl \ (~ll F Jf-n r..r- c. c c.r o .o o.o c- .c r. ,:,. c.c (.( 
, • • , ·.·( T hYP/,t E f\llt.r,<,J\ c;. Tlf.l J .r 2 .4 3 .4 ;,.2 4.C 2. i 4.4 2.4 3. 2 
( A: 1 IT IL I /I. C l - f 1 1Tf, 1/\ "-~ , , .,, f.O r:i.,, o.,. c. c c.c (.t. r . • , 

1---------- ~~·:l'_,1,'1~~ !.~At ( H .t· ILf'. •11 r, fiN CH \tS , C· : ~:~ ~:l 6:r- g:g g:6 2:~-;}----f-;f 
, ~. lf' Jl • l· ll' .1 '; P o.(l , . • r. f"\. C o.o "·' c.o \ .,~ r.v <· •<" 

,-· . .:.L L l,f\. l 1 , t. f" IJ" . tnrtTJ:trf> o.c- c- .. c, c. c o.o 0. 0 c. c c. c c. c c.t 
A .'-'1 1-_t;. 1. t- • ~ •; P . G.c r:.c G. c r.n ~,. ri c. . c c. G < .( o .r 
T f Id- t : L L L I f , f <; S T i:; r f t.q O • C' (', • ,:, C • r C • 0 0 • (" C • \. r • r , . • r t .t 
T ~ l ( H L, f •:.,A r .r:1 1 uc.. f,t/i.Ctl\LlS o.,. c.c G. C c.o O .C' c..c c. o r.c c. c 
µ l ~ 1 A (. ~, 1 !7 TAT Ji () • (" (1 • f ( . • (' ( . ., <, ◊ ,. r, (, .C, (' .. ('o (' • (" (" ., (, 

. n 
c. c 
r. o 
l•el • 

( ·" 
t • C 
c . o 
C • n 
C • C 
3 ■ S 
( ' ," 
C. r, 
r;-c- · 
r .,, 
(' .o 
c.n 
t • · ~ 
(. C, 
c . () 

!---------~.~-f it l- ~ ~~ ~l{J .~r) r rll Ir IF (l g :-g---{ ~·~ -;-g---a-: g g-~~----,---f :~---8-r. ,. :'-' t i .,. tl: r~ 
µ , <.. ,..,. ~c · i t f' A o .r r,-., i c- .r r..r, o. G o.c r.. <" r.<: f'.'.c n .o 
(p, ,...,,,_ 1, i, J l) f . •1 r • HI P ( 1( 1 ~· Q.l ().G (,.r C.r: t),.Q OeC. Ue\J 1 - .r- f.t . t : .(, (1.1 ) 

G :-r.-:,,. ~-1'> 1-'d 't t JPr:( t-.0 . 2 c. c: O.(' c. c c .o O.(' c.c c. o r.t c.c- c.o 
r,~• .1, ,,.,. ;. 10 J!M P t+IPCCS UNI .DlNl N03 ''•" 1.-.r, t · .f r..o n .r, l; f' ( ('t.(" (.(.. ( . o c.c 
1 ~_. c i-(1 0 1. o.c c.r ('l.('I c.o o.o o .. L• r-.r- f .c c.( c- . c 
JJl ~1'. t x1A i-;A P. A o.C1 r.o c.,.., o.o o.C" c. o c.c r. c r.c r.o 

, c7. ~~iLA ~:~ f.;~ ~:l ~__g~_ ~:~ ':" f:f f :6 i;-g ___________ . 
..., C 1 L , , (. t, r: T' · t " I:", 1 ~ (1 • ( G • 0 r:- • r- 0 • 0 0 • C L • (.. (.' • t' (' • C. C • C' C' • 0 
t-. u<.LLJ.. C.P . "·" •·" c, .,,. o.o o .. c '-'•ll ,~. s f . J r. o c.n 
L l:C l f'-. (., 1-' A .A " IN\J LAT~ O.f' (. 0 C .C' o.o o.r. c. v r. c (.(l r. c <'.4 
Ll , (. Jt . (..'I A, TL f'\ tf ~( t Jlf ' TA c .r (. r c .1 G .1 o .r.: c.c- r.< (.( (".( c . o 

l .t; ir;J r-l: ~· ~.-ftJ 1- c. f c..-._~ [ (J. TA fl~( f . • f- - -c-;-5--- 0-;·-o--- -c--;-o V•'- t- .( r.~:r----r .-u~ - - ------· 
t..xl"' '--~~., t DA v1 ~ 1nr~ c.t c.r o .. c c.l o.r c-.0 c.r r-.1 G.J <. ~ 
lt 1Y/. 'J lf• A ~. o. O.C• ( .0 C.i '. C'.t, <'.C <., .c, C e O (' .r r .C <: .;, 
t• {. (. t · f F t. r. f I ,'\ c r> • 0 • <:, C' • C (', • f\ <'. 0 0 • < <... • C C • ( - C • <' C· • C' C • (', 
Vrr . ~rl (/1 !.{) rA t 'J.lJ ( tC CS TATA C.fl o .r, D . l, O. C O .('i <,. <., (e( (.(, G.C. (,.f' 
>J A (_ L ~- A C: /I~ t. r, T Tr N 5 t C, •~ • f , f • ;, r • i, O • (J r:, • Q C • C •' • l t • 1 fl • ( · l • ·:1 
w I, <. L .',· f. Cl t •,1 ,AT A ◊ • ~ C': • r (, • C O • 0 'J • C' C, • 0 r • C"· C • f f • C, ( • f'\ 

1---------~t-}.~f.~j. y~ 1
~ -- !.l1TU~ c::; ~ .c. ~~--;-g---2~-~-,---~:f t:~ f_-;i-{: ; ~: ~ ~:·~"~--- --------

J.J :; r • ••11 ., 11. L< '~DJ c.r r,,.r ci . , ~.o o .c c.-.o c-.< ,.c c . c c.o 
"1lATLLl/l. Sr.. . ('.f r.~ c . c o.o C" .. O c..o (.r: t:. ( c.c c .. ~ 
P/\r .l,l . f· /.. • ' ILIJ""' J,ATA (•.( · ( ••"" f'.f'I ~.0 C.f' ll •V t ' •f• ( •« · '- .C' t. •' 1 

L J ~-· ~ t T (). c c • c- r • r,. G. 0 0 . C ( · • V C • 0 C' • r r • <. (•. n 
t: l "l l I u,-· f . f . C Hf.J J ( HT t l O • f C • C C' • ('I C. • t O • C' Ci • C- f • C' C' • ( <-• 0 ( " () 
N(1f.. ~ l:.L/\ ~.n ( ' .t°" , . • 0 <•. r o.o o.c t.\j r-.<· ,.,; r.r <.., , 
( Ji 't11 1J f-.(f t; r1t,. c,.~ c.r- r.c c ... c: r..r c-. c r•. <- ,.r r'· .l r . C" 
., l L " , c, 1 A ! ,, r , ~•rrc:,.r- ; ~ -:-r ·- --,;·; r-. --- ,f ;,.--1>-;r--.,-;-c---c;t--,-.-r--?i~-u~· --c.··,)------------
HL- L c 1 t-1 u1--w 1 n F,. C.C" c.c c.c o .o o.c. (.(, {.<.- ,. c C" . C ('.0 
"it 1.11 L>, TIN r ,. (). f · '·"' ,1. :o; r-.o o .o c. o c-. 0 r . r G . O c. c 
~• • 11,PuL 11 · .A ,).r ~• .r "·'' c.o n.o c . c ( .c (-. c <"'. -:i c .c 
AJn -- 'r t4<.. Hlf E [fl..A~('l f· NU<; c .c C". 0 r-. o (.l . 0 Q..,(' t· .u ( Jo (' c. c G .C· c .. c 

Tl!T AL S 3.7 3. 0 l"S . 6 3 .2 5 , 
. :J 2.3 7.2 2.9 3.7 5.1 

t--■ 

.c­
oo 
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l AtlLE e! 0 "1ASS su,-.r•ARY 

RUPl::Rl INLET STN.IC'I VAN VEf"N 3:'.1-:!IOCT 73 7 5-9 

NUMFE R S 

PPOCPA'-1 f!LNTH? 

5 HAULS 

f'F<FOU [ NCY 
P[P CfNT 
OF HAULS 

AV/ VAP SO O E ~S/ PCT 
HAUL sa.M. Tf1TAL 

D A I T kut. A S P. C. (' C'.C (, .C O • (' C (' 0 ( 

,>------'P H A l Nu C, U L L "1 1•A.-S""'P'•---------------,◊'•---,;O---,(',c--•-,('s--------,Cr-. ""('c-- - O,a.--c
0

--,i""". ----,fl,_- (i • (c--' --- - --

AP Hi< CU I l C ! Dl· A (? SPFCI E S) o.o o.r c.r o.o O c.c 
1:: T E U~ t L GNGA O.O 0.0 CoO OoC C C.C 
P H Y L LCCC. Ct- S P. (\.fl c,.r. l'ol• CoC, C 0 0 ('1 _______ _ _____ _ 
PHYLL C['G (I D AE U Nlf'fNTIFI E t> _______ --- 0•" O.(• c.o ('l.c · C c.C' 
P OO~ MK ~ P U GlTT FNS I S o.o G.r r.c r.c C c.c 
P ILAMG I S bt~(fLE Yl OoC' C'o<' Co< C ■ <' 0 C'oO 
s y L L I l) r, f u N I . ) f" N T I r I F D (I • (' 0 • (- (' • ( · C • C (' (' • C 

>------<=;L-v-c- .:.-,,-. A--A-,-.-t -,-~-_-A_N_A-------------~ c~ .-c----~(-.~?-r-, ----r~. ""-'2"c", --c- .-,.~s---,,,---- -=1-.- -,,----------
GL Y c 1:: ~ A CAP lTAT A C.n C.< CoO Co<' 0 0 0 (' 

GLYCL HA SP o OoC 0o0 Co( 0.0 0 ( 0 0 
GL Y C I NlJE Co(' O.C C • C Oo C (' C. ■ C' ---·---·-·------· ---· _ GuNI AO.\ Ar-. NLC-ATA______ ------ (I.I) l,.r. - C .r c. 0 ·c· C .o 
GN UPfl l S SP . c.0 o.r r· ,c r.c C o.o 
LUMB~ l ~[F I S SP.CL.81Cl ~ FATAI OoO Oo0 CoC O,C r 0,0 
N I NU E GtWMt A o.o 0.c 0.c c.c D c.r 1----- ~ --a1<vn.1.TA----,s...,..P,...,-----------------.o,...--...0r------,c...--.-.c,.., -----.c-.~c---C'...--.~o~------,,...----,.c-~.:......r 
A~ I C I D~A SP . 0.0 CoO ~.0 0 0 0 0 0 0 0 
LA Uf; ) Ct C! Ri-A TA C.oC' C,0 CoC OoO (' O.C 
P R I C ~ CSP l O C I RR I F £RA c.o o.r o.r (.(\ (' c.c 
THA ~ YX S P , ------ 20.0 1.n~ ~.no 2,24 1( P.3 
CHA ETUZG~E SETrSA o.r o.c c.o r.0 6 c.0 
(.J f<,:A l L!L ll>t. t Ul-.:Ifl [ NTIFIED O.C OoO CoC CoC C CoC' 
C CSSU~ I DA[ UN!f EN T[ F ! fr p,n c.r r.0 n.0 ~ c.n 

to ,C,/.S1F...: l(l}. C' 6.2it"• 2~3.jr 6.58 84 7G.C-
CAP JT tL LA Ct.PJT AT A 2 0,C Co?( 0,2(' Co4S 2 1.7 
CAPJT tL LI D At (HoflLOE~A NCHU S ) 60,~ 2o00 ~.5t 2o 5 5 2C lfo7 
AS YCr! S SP r.o o.c r..r o.c C o.c 
I soc [kP US ··sp ·--------- - - , 0 • o- ·---- ◊ • c -·· ------- (·. r- 0 • 0 ---- --, ,----- (\ • O 
~A L OA~I DAE U N JC E NTFJFD o.r c.c t.t c.c O o.c 
A~ PHA ~~ T I:: SP, c.o c.c o.r c.c C o.o 
Ttr:rliFt LJ L,FS STRC F~J o.c o.r r.( o.c C c-.c 

it ; •.fl ,JS Gl PCIALl!:-, t..C , ( ; .(f . 
PI S TA C f'. I S TAT A • (' • C' C • C C • r c.0 c, o.o 
PI S TP r AS CihTA o.r n.r t.c o.r- o o.o 
SA bL L L ! DAt UN!nFNTIFIFO C',O O.C C,C (',(\ C. {.(I 
PYU; CC.Ct, JOA --- ---------·-c,. o· --- o~c-----~o.r- o.o -··--- c- - -·-· c.c 
GAM ~ AM I U AMPH [P On NO.I r.0 n.0 G,r <, • C' C C • ( 
~AM MAP J O A M~H I PO~ N O o? C.C CoC C,C o.o C· 0.(1 
GA ~MA ~ I O AMPH !P O~S U ~ I DfNT Nr3 o. r c.c c.c c.o (' o.o 

:., .. .. ' \,.., . . . 
PJN N! XJA FAB A c.c o.r O o.o 0. (' (.•. c, 
CUM AC[A O.O OoO C O ■ O 0. () o.~ 
TA N AI DA ClA CoC OoO C C.C' o.c o.c 
AC !LA CASlRENsrs- - - C .r- 0.c C- c.c- ---('. c- o. r · 
1-<UC.LL A S Po (• .<• C- .C C C'oO 0,C o.c 
L"Cl"- C"A A NNULATA (.( OoC C 0,0 o.c 0.c 
LU L l~G~ A TEhUI S CULPTA 0.0 0.c ( r.o (l. (' o.r 

u.o G. (. I KCJ: S ICA S r-: f.J..J<AfA <· ,l : t -.0 < C.l · 
o.r < • C AXI N0PS IGA VIF'IDIS c.c c.r C c.c 
0. (l c.c THYA S lkA SPo C.oC' C.C O C ■ O 
r.o ( \ . (I MOCH E F C ~TIA SP. c.r o.<' (' o.o 
c.c ( • . ( VlN[ fdC/.f-. O lA PAUCICOSTATA~ c. 0 c.c · o ·o.-c-

20.r C,, 2C ~ACCMA C.A~ LLTTFNSIS c.2c c.•s 2 J.7 
C • <' 0 .< II AC t J P. A £ L 1 JI. I /, TA (' • (1 C • (' C O • C 
0. (, (-. ( TFLL ( f\; A SF C,O (.:; C C'oC 

~-----i-..,.-~Mcr.•~ c~M-..,--i,X,--,-.l-=.....-,nc.,.,,cr,;-r,-x:-----------,s---,-,,--7'-,~----r"~,--r;~---~--,,,~
0
-x----------

o.o c.c F'~£.l'tillilA LCRDI r.c c.r C c.c 
0.0 o.c HIAlELLA SP. CoO CoO C' D ■ O 
c .<:: ". (' c. c C • < c,. 0 0.c 

FA~l:C. fl A E:lL!>lTJITA r,.c, ,.,, (: u.r 
·------'-L--'1,.;..c-~'."'1-c..,· c=,•'-'---=== '---'-"-'-~-'--------------~ ~---.~-.------_,c,--c,--'e:--- ;c,-."c- ---ic0--.;oc-'-.""o.-----------

A1T11 u,.1 fSCHRICHTIJ c.c c.r C c.c 
0.0 0. ('· MITPFLI A SP (• .t• <',C' C ( · oC' 
c. c ,: .c OPHIU ~ O!DtA c.c c.r r c.o 
o.o C• • C 
C • r- C • <' c.r r.r 
r.o c.r 
1, • r 0. ( 

MCJLPACIA Jf'.lF'.P~FC'.>IA --· - - ---- - -- -- c.r C',O (' C:,C· 
HLLC.H· Ul<CIOEA c.r o.r, 0 C,(1 
NtM(ls' Tlf'.FA c.r (,( C c.c 
Pk I i<f-'UL l CA C ._,r _____ C • r: _ __ ..,c ____ r- •__,ci,-----------
Ak HYh(t : 11 t. INA,-<(Jt_~:u'., c,.c r ■- o · 0 c.o 

TOTAL 120 

1-------------------------------- --- -- ---·---------- ---------
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TABLE. BlC''IASS SUl-'MARY 

1-<UPE.t<T lNLf.1 STN.1C3 VAN \/(EN 3C-31 OCT73 7 10-16 

PROGRAi,1 l'ENTH2 

5 HAULS 

T AXU-N ------ - - -------- -- - - ·-Ff.> E OUFNCY - ---------- NUMBE~S-------- - -------- - --- -------

PER CFNT AV/ VAR SD DENS/ PCT 
OF HAULS HAUL sa.M. TOTAL 

>------;;,DA I TkLl,A SP. O. C ( 1.C' L .c, <'• C O O .o _________ _ 
Ht.-T" r G-ULLWIA SP . . .c .c t.(l o.t C o.t 
AP H~C D11Cl D~A ( 2 SPfCIFS) O.C O.C O.C C.C C O ■ C 
ET ~U ~E LCNGA o.o o.o c.r 0.0 O o.o 
f-'HYLLGDuU- SP , O.C' o.c o.c: c.0 O c.o 
PH YLL C,C C! D/, f: U N !CfNTIF1ED ---- --- ·--- o.o ___ 0.c --- c.c o.o - ----o- c.-o------- -
POCAQKf f-'UGETlE.NSIS n.c c.o [.P c.r C c.o 
PILAf.> G JS G~~KfL[Y T c.c c.c c. c c.o O r.o 
SYLLl O Af U['..!f): NTIFTfD o.c· r.c c.c c.c O c.c 
Gl Y _ ~" 1-1 U - ,N .l' () .c C. . t,-r--;-(1---~o--~c-.-e~--------
GLYC E.HA CAPITATA 20.c c.?C c.?c 0.45 2 2.0 
GLYCERA SI' ■ o.c o. o c.o o.r C o.c 
GLYC l~UL c.o o.r r.r o.c C c.c 
GON IA OA ,AN NULATX- ·---- o~o c.c c.c -c.c O c.c 
(.;NlJPf1JS SP . o.o C.(' c.r, n.o O o.o 
LU~ 8 ~ l~~ h lS SP.(L .eJCi hR ATAI o.o o.r c.c c.c C 0.0 
~INU F GEV~EA o.r r.r c.c ('.(' C o.o 

,__ _ ___ _ IYGRV7T.1-T/i ::,P . c' • O L. c t • (, C'. C' u---n--.-,.---------
AR l CI Uc A SP . O.O O.C C.C O.C C O.O 
LAUNIC E ClkhATA l'.C O.C O.O C ■ C O C ■ O 
PRIO~CSPlC CIP R IFFRA o.~ o.c <.0 c.~ O -D . O 
THA f< Y>: SP ■ - --- ·- 40 ■ 0 ----- ◊.40 C.3C ____ C.55 4 . -..1----------
L HAcTOLU~E SFTOS.A o.o G.c c. a c.c 6 o.o 
CH1 k 1'TULJDAf l/Nlf'f"JTIFIED l'.O C- .,:. (', . (' C.C C C ■ C 
L O S S URJDl>f U"JJ DJCN T!Fl f: f' 0,0 C.(' c.c c.r C' o.c 

t------..-=:r;JTRYP ,'ll';;T A UL OG A s 1 E P U O • C 7 • (!l --,-,::;r.-c C I .2 • 88 7 0 • 4 
CAµJTELLA CAPJTATA 40.C (.40 c. ~c c.55 4 4 ■ 1 
CAPIT E LLIDAC (H.FILC BRANCHUS) 80 ■ 0 l ■ EO 1.30 1 ■ 14 26 16 ■ 3 
ASVCH IS SP O.O C ■ C C,~ (.O O O ■ O 
I sr.c rni-:us sv----- --- c. ;c -- c, .c ----- o ;o --·-- c. ('\ ------- o- · ·· o. e---·-------

MALDA N I UAE U"JIOENTFIED O.O OcO C.C C.C C D ■ O 
AM~HAhE Tf Sf• O.O D ■" C.O 0 ■ 0 D ~ ■ 0 
1Eh ~ b LLLIUES ~lRCEM J o.c o.c r.c c.c C c.c 

1------~,-ro1Gc.:hf.f'- CH IJS GLA CIALIS 'nC C.C' c.C c.o C 
PI S TA CH ISTATA O.C C,O ~.O O ■ O O O ■ O 
PISTA FA5C IATA r.c c.< r.c c.o O c.c 
S~b[LLIDA~ UNIDENTIFIED o.o c.r r.c c.c C o.o 
PYCNO GGN IDA - --- ·2,r ;c- - 0 .?() --- - ----- C' • 2 0 - --- C • 45--------2--- - 2.c ·- --
GA~ ~A ~ l O A~ PY lPno NO.I o.c: c.c c.v c.o O o.c 
GAl-'MA R J O A~fJ H!POO N0 . 2 O.C CoC O.C CoC O CoO 
GAl-'MA P I D A~f'HJP Q[ ,5 UNJO[NT N03 o.r ,-.o c,.c o.o C c.o . 
P T M~ l X 1 A F Ab A 
CUl~A CEf, 
TANAl CACEA 
AClLA CASThENSTS 
~UCULf, SF. 
LU Cl~Cl-'A Af'<~ ,ULATA 
LUCl~ C~A l[ NU! S CULPTA 

AXINLP S IUA VlRIOI~ 
THY AS l f-!A SP. 
RlJCt➔ FFUkll.A SP . _ 
VENf. fJ I<: t~D IA PAUCT COSTA1A _____ _ 
MACUl-'A CAf-!LCTTENS IS 
,..ACU~J\ E:LlMATA 
1 [ LL It,/. SP 

P5 F. 1-'HlUIA LL. RO T 
HlAT t:LLA . SP. 

o.o 
0.0 
o.o 

- o.c 
c.c 
o.o 
() • r· 

c.o 
o.c 
O,C 

- o.o 
(I.(' 

o.o 
,:i.c 

o.c 
C. r 

c.c 
C .c 
c.c 

- c.c --·----
0 .c 
0. (, 
l' • r .. 
c.c 
o.o 
o.c 

- O ■ C -· 
C, .c 
c.c 
c.c . 
C • C: 
0• Cl 

. ' . • --.,----i:;-;-tr---------
c.c c. c o o.o 
c.c <' ■ O O O.C' 
o.o O.O C O ■ O 
r.r (l. 0 ·-----,i--- v; o---- -----
c.0 c. o o o.o 
c.c c.o O o.o 
O,C c.1, c 0.c . 0 ~t1 

c.c c.c 0 0 .,o 
c.c C,. fl (I o.c 
o.c c.o 0 o.o 
C. C c.c -----o-·----- c. c· 
C .c c.o 0 c.c 
c.o o.c C c.c 
r.o o.o 0 c.o . . 
c. r; C' • C 0 C • 0 
0. (l c.o 0 c.o 

C • r· o.r c.r 
l • C C • c.c 

!'=A N'.l (Jf-! A CI L l RI A T '-A--------------,-',s----i-7 _--------;s-'--,c------j,;--=-;,------;,---;,.-:::_;.---------
L l '-'• '[ T ---

0.0 0 C' • C 
o.c C c.r 

bJTT lUM ESChPICHTII 
MT Ti,F LL A SP 
Gl'H!U KO !Of.:A 
MOL~ACIA lf'<TF~~fDIA 
HCLOTHUf<LJDEA 
l,[Mt-1.T lf'<EA 
FR I M'UL I CA 

TOTAL 

(I.(· I').,. 
o. c 
" . (\ c.c 
() . (' ,, . ( 

C• • fl C· • <' 
c • r. r.c 
C • C: ( , . (': 
0." () .c, 
c.c c.r 
C • C c.r 
' • r 

( 1 . ( 

c.o C o.o 
('. 0 C c.c 
c.c 0 C' • C 
r· • C 0 (I• C 
c..c C (' .o 
C • C C C'.O 
r . ,~ (' o.c .c C· c • ,..-----------

98 

~-------------------------------------------

----------
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TABLE 54 
RUPERT lNLET STN .1C4 VAN VEEN 

TAXON-

151 

30-31 OCT73 ., 19-28 

Fr-FOUFNCY- ---------- NUMR(,PS 

PROGRAM BENTH2 

1(1 HAUi.S 

P FP CFNT AV/ VAP SD DENS/ PCT 
Or HAULS HAUL SO.~•• TOT AL 

DA I T R C N II SP, 0 • "-----;.c~·~(,,.' -----('~•c-;( ___ ~c~-~('c--__ ---;cc-_-coc--=-.-=('---------
P HA l ~ U GULL MI A SP. o. b c.c c.t c.r O c.c 
API--RLOITCIOfA (2 SPECIES) IOoC Oo2C C.4<• C1o63 2 0 0(1 
LTEUM LO,G A 60o0 Co(O C. ? 7 Co52 6 Col 
PHYLLOCO( f SP. 10.0 c.1c c.1(' c.32 I c.o 
Pt--<YLLGL:__C JCAE UNl['f~JTIFIED Ooi, C,1 · CoC: t · of I' ( ·

0
(' ______ _ 

,OOA~K l ~U(LTTENS IS 10.c c.20 C.4(' C. 63 ? c.0 
PIL.Ol'<GJS Ll~KfLEYJ 10.c r.ic c.1r C.32 1 o.o 
SYLLJu/,E Ut-.lDLI\.TJF IFQ 3(' of, Lo31' 1, .;,3 f, 0 i,8 3 C 0 (' 

(,LYC t..l<A A,u,!Ct>NA lfoC' C,IC Coll C.3'"'~~--c;cl--~<-',c.;c=----------
GLYC EkA CAPITATA 90.o 3.20 3. 5 1 t.R7 32 c.3 
C,LYCEPA SI-'. (\.(\ o.( c,.r ('.r: C o.c 
(,LYCINCE 10.c: ('.to c.10 r.32 1 r.o 
C,UN1A O/, M, NuL-Ar c.c o.c ('.(' ('.(\ - c- - o.◊--------

ONUPHIS SP. IC.a n.10 0.10 C.32 I o.c 
LUM~~INE~IS SPo(LoOICl~RATAl 90o0 l ■ EC t.93 Co97 16 Oo2 
NING E GE~~fA c.o o.r r.~ r.n n o.o 
oe,r;v1LLt:t> SP. 3t'.c 0.4c t. z.9 c.70 4 c.o 
AP!C(OtA SP. 1c.o c.10 c.1c ~.32 l c.c 
L.OONICL Cl~FATA 40o0 lo50 0.50 r.71 5 OoO 
F~ICNCSP10 CIPR(FFRA 70.0 lo7C 3o 5 7 I.R9 17 Oo2 
lHA R YX SP. ----- ------ 70.C 5.60 5('.18 7.ce 58 C.5------ -
CHALTG ZL~l SETOS ~ 2r.o r.30 (. 4f 0.67 3 ~.o 
CI RkATUL IGAt U~tn ~NTIFIED c.o c.c c.0 o.c O c.c 
CO SS U Id C· Af lJ N ; DE i , T I r 1£ [ ' (' ■ 0 C • (' (' • r· ~-~(,~--~ -r,,--,,sc,s('----,-.,.o--'.'--cti<----------

------t,TTit,ACTMr.c.......-1,.1,=vv-Ff\. L AL•Uic.:.srn I<'<:.<' ll<;i.n _,cz;1.s·1 (,2.1e 119P 11.2 
CAPITLLLA C?PJTATA 8CoC 20olC 323P .76 56091 2Cl lo9 
CAPITCLL1DAE (HoFILOOFANCHUSI ac.C fl99o!C 9~BOC.C6 315,ot 89~1 84 04 
ASYC~I S SP OoO CoC O.~ CoC O CoC 
lSCCIH PUS SP -- 30.C ___ C'o5C Co72 - ~0.85 ____ 5 ____ c;,---------
f,'ALl)Af'<IO.Ol UNIOEJ\/TFIFD f>C ■ O lo?C lo9C 1 ... 0 12 fol 
AMPHAWtTE SPo 5(oC lolO 2o77 lo66 ll Col 

______ Trnf,P7E~-□57c~L~Lr-il,-[',trc5rnS~T-rPTC_• rrMl'""Tl....,..,."'<'.'"""--------,-T"~·.cr-__ ~c~·~cr7',-------r.c~-~r~,,- c.~ C c.c 
IRICHLl+l-1, U·,OS <,LI-CIALIS 11.· o<• t• .10 t-.11 , i , .Jz I C, .t 
PISTA CklSTATA 10.0 c.10 c.10 C.32 1 c.c 
PISTA FASCIATA OoO OoC CoC CoO O 0 ■ 0 
SAbELL!DAE UNfOENTIFJED 10.0 c.1c 0.1, 0.3? l c.r 
PYCf\.GG(NIOA ---------- c.c--- o;c c;c · --- c.c --- c--c, -.c,----- ----
GAMMA~IU AWµHJPOO NO.! 20o0 Co2C ('.JR Oo4?. 2 CoO 
GAMMAHID A~PHIPOO N0.2 30.0 c.30 c.23 ~.48 3 ~-c 
GAM~A~!G A~PH!POD~ U~IDFNT ND3 10.c <' ■ lC c.,r C.32 J c.c 

------,c,..-. .,. • .,.c~. --7t's-:-• .,.r----~c~.-cr---.,.c-, .'-7'0~--~---,;;,.-:c.+.----------:. u 
PI I\ r-- I XI A F Ab A 30. <' 0.70 lo34 lol6 7 
CUMACLA 30.C lo3( lle79 3.43 
TANAJCACfA o.o o.c c.c 
/.(_ILA CAST i:.nisT 
NUCULA SPo 

------------ ('.(' o.c o.<' 
l3 

C, • ( , (.I 
CoC' ---- C 

LuClNLWA A"NULATA 
L\JC!t-.C~/, T t:t-.U!S ClllPTA 
AXl~C~~ICA St~RICATt 
AXINUP S ICA VJRIOIS 
lttYASfPA SPo 
J.uCHEff"f<TJA SP. 
VEf\.t:HIC.O~DIA PAUCTCOSTAT~ 
MACUMA CA~LLTTFNSIS 
MACO"A Ell~ATA 
TELL. l~A SP 
CGMP!"ll ~ Vt.X SOl· tll JIPFIANJI 
JJSLPl11DI A LCJROI 
HIATl::LLA SP 0 
FAf\.OLMA l::lllAIATA 
LI Wl-' t: T 
blll!UM LSCHA(CHlll 
MlTl-<FLLA SP 
OPHIUf<ClDI A 
MCLPACIA I"TEhVLOIA 
Hl,L L Tt-,L,hCI Ol A 
t,,LMLRI l,._,LA 
f'" I Jll.'Ul I L:A 

TUTAL 

o.c o.o o.c 

tc.o 
o.o 

10.0 
0. (' - -------- o .o 

60 • C 
o.o 
fl • (' 
C • C' 

70.0 
o.o 
o.r 

1c.c 
:!":. (\ 
20.r 

(':. ,. 
c.r 

IC• C 

'"·" ~.r 

Clol' Cot" 
c.c o.c 
c • l o ( .• I t-
0 o <' (.'.< 
c.10 c:.1c 
c.c o.c 
O.(' (l.<' 
1,7( 5.79 
o.r c.o 
O.( O.t:' 
C • C 
1.cc 
0. (' 
o.c 
(, • I ( , 
o. ~.c 
c.eo ". (', 
0. ( 
c.10 
C' •IC 
(' . (' 

c.c 
C .67 
0 ·" (: .c 
t. l c 
( • 7 2 
3. 72• 
( , . (• 

c.c 
C •IC 
"• l 0 
C • C· 

c.c C 
(I.(\ " 
C • 0 0 
C •.'I~ I 
c. Cl 0 
c.32 1 
c.o 0 
c.n -- c 
2.41 17 
c.o 0 
C • C C 
c.c C 
0 • 82 1 0 
C-. C C 
c.r o 
( • 32 I 
C • f5 5 
I• 93 8 
(. . • 0 () 
o.c 0 
Co32 l 
C\ • 32 1 
C:. (' 0 

"· 70 4 

l 0650 

0.1 
0. ! 
(\ .,, 

--- 0 • o- - -----
c. c 
o.o 
c.o 
c.t 
C· .o 
o.o 
o.c 
('; ( 
c.2 
C .c 
o.c 
( . ( 
f• ■ l 
c.o 
c.c 
c.o 
o.c 
c.1 
(I. 0 
o.c 
C • c, 
('. (' 

C • C o.c 
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T AOLE 55 RIOMASS SUMWARY 

HOLBERG J~LET STN ■ 109 VAN VEEN 3~-31 OCT73 7 40-49 

Pf:OGRAM BENTH2 

1 r, HAULS 

TAXON ---·- ·---- ---·- - ---·· Ffi f:OUF NC v-·--· 
PF!-: C["NT 

•· - -NU,..AfR S --------------·--

A V / VA R SO OF 1'S/ PCT 
TOTJ!.L 
c.c 

PliA!f,CLULLRJA SP. 
APH~CDITGIUlA ( 2 SPFCIESl 
LTEUM: LU,GA 
1-'~1YLLGOCCf ~P ■ 

OF 

PHYLL CDCC IOA E UNILENT1FIFD . 
PCCA~K[ P~GETTFNS IS 
PIL~RGI S lt~K!-LFYI 
SYLL I UAL ~1' l ~ FN TIFIED 
(_LYLE. R A AMc~ICANA 
GLYCEflA · cAFlTATA 
~L YClflA ~p ■ 
GLYCll\iOc 

HAULS HA UL so.M. 
o.o c .c c.r, r.c o 
c.c o.r:- c.0 c .r- 0 c.1' 

2c.c o.?c 0.1~ o,42 2 o.c 
so.o o.~c C ■ •9 c.10 6 c.o 
2c.o 0.2r P,lR V,42 2 o.n 
! C • C' - C • l (' C • l C' - . (' • 3 2 . - - - -· C - - 0 • 0 
60 ■ 0 t,(;C 1 ■ 11 l ■ C· 5 IC Ci ■ O 

0 ■ <' 0 ■ r. 0 ■ r, Cl ■ f' 0 C' • C 
sc.o 1.00 1,33 1,15 10 c.c 

0.0 c.~ c.c c.o C o.c 
1 CO • 0 2 • 7 <• 3 • I 2 I • 7 7 2 7 O • I 

o.c c.c c;. r o,c o c.r 
4C.r c.7c 0. 9c c.qs 7 r.c 

GLNI AlJA Al\iNULAT _A _ _ --- - -- - -----10.c C'.!O 0.1c C,32 I c.o 
CNU~HIS SP . 10.c r.10 c.10 C,32 I o.c 
LUMU~lNL~lS SP ,(L ■ BlCIRRATA) 80,0 1, 20 L, 8 4 c.~2 l2 0,1 
t'-.JNI Jt G!-Y~H: A 0 , (' C· ,C C, C C,C C CeC 

------.D- L,-,-1," v~1--L7L7 L-· -,-,.--,s .... - .---------------~.,,,--,.er-, b,..----,,c-.-2=c-----,.c-.-:""e--.,.c-.-4,_,.2---. ..---..-_~.-,,,---------
Aµ 1 c I uc A SP . o.P o.c c.0 o.c O 0.0 
L ALNICE ClfiFAT/1, 90,C lo 5C 1,17 l,C8 15 Col 
PRIG"C S ~IO LIRRJF =f_R_A ________ __ 30,C ",5(' l ■ 6C 1,26 6 C,C 
TH/,;,yx SI-' . · --- IC-('.<; -·9('0,10 <;7Pl2,CC, 312.75 900l . 3llo9 
CHA~T OLU~[ 5ETCSA 40.G o.st c.sc c.11 5 o.c 
CIRRATULIOAE: 1n•1[,FNT ll"JE0 o.c (' .[' o.r c.o 0 o.o 
CCSSUHIUPL U~!D[NTlFJFD 0.r 0.r r. o c.o O o.r 
AMP;J1;:;vP/\RtAl J[iJGA$TEt; lrC, 0 313.:SC 3(37,29 5$.11 373 2 l l.i 
CA PITELLA CAPITATA 50 ,C 3oJC 24,3? 4.~3 31 C' ■ l 
CAPIT ELLIDAt (H.FILOBFANCHUS) IC'C,C 999.CC o.r c.c 9990 43.2 
A S YCH l S SP 10.c c.1r c.1c ,.32 1 c.c 
I SCC ! f-H.;us SP 20.c c.?(• C•~le r,.42 2--·--c.c ____ _ _ 
MALUANIO ~[ UNJDENTFTE D C.C CoO C.( C,C O 0,C 
AMPHA~Elt SP. 1r0.o l ■ P C C,t2 c.79 18 r.1 
TE:hC:ll ELL I C· cS S TPOEMJ ?<• ■ C:- f'o:'0 ('.4f fl,67 3 C'oC 

------~T7:tiu"3;:m~L At J liL Is IC, C c. 2c C. Z c e,. 63 2 C • 
PJSTA C~ I S TATA O ■ C 0,f' CeC C ■ C C 0,C 
PI5TA FASC IATA 2n.c 0.2n r.1e n.42 2 o.c 
SABELLIDAt UNIDENTIFIE:D 20.c C'.3C _ _ _ _ 0.4~ o.67 3 o.c~·------- -
PYCNUGut-lDA -· -- o·~·c,---·c.( c.c o.c (I c.c-
~A~ ~A ~ IU A~PH!POD NO.I Jf\0,0 2.50 4oC' 6 2 ■ Cl 25 Ool 
~AM~AMID A~f-lHlPOO NC,2 40,C Co40 Go27 0,52 4 C.O 
~AM~L~ID A~P HIP GO~ UNIDfNT N03 2C,0 C.?C C.lR l,42 2 0.0 ________ _ 
l S LJ,-l•~uA o.t C..t C.c c.C 1'-T, 
PJN~lXIA FAbA 0,0 C ■ C C.~ C.O O OeO 
CUMAC EA 50.0 O ■ f0 {.49 n.70 6 o.o 
TANAICACEA o.r c.c e,.c c.c O o.o 
A(!I_A CASTl<ENSTS ----- --- - . -sc.c, loFO _____ 6e4f 2,53 - - ·18 ____ 0.-1- ------
1\.UCJLA SP , 6(0 ,O lot(, l ■ ?l lol0 11 0o0 
LUCINC~A ANI\.ULATA C',C C'oC' C ■ C 0 ■ 0 0 D ■ D 
LU<-lf'-L• ,~A lLN\JISClllPTA c.r o.c c-.o c.o O c.0 

-----~A~x~1~.,~u--,,l'~s-1c~ SE~~ICAIA 25 ■ IC• t1 2.50 f- • I 2 2.59 
AXI~LPSIUA VI P IDIS 55 C.2 9C'.C 5.50 2 7 .t 1 5 ■ 25 
TtiYA S ! -,! A SP ■ 0 O ■ C 0. (' o.c (, .o o.r 
~OCrllFUhl!A SP. 0 o.r r.r o.r c.0 c.c 
VE NU; ICA P.D I A Pt. UC I CCJST AT A ------ __ , l ------c. 0------IC• C: ,_ C • 1 C - -- c.10 __ _ t • 32-
~AC OMA CA~LLTT~NS!S 26 0,1 pc-• (' 2.f-(l 3 •I(, I • 78 
~ACU~A cLIMATA 1 OoC IC• C C • 1 C C' • IC' 0.32 
TtLLIN• SP C 0 ■ 0 ('. (, () • C r.n c.c 

l (' • C r • l 0 c • l C 1.- ■ 32 cc,11;,5( ,'.Y /ix SO t-:0 I 11.l'H/iN/, I r, .(I 
f<('. () 1.1c 2.23 lo49 P~E DHJUIA LUODJ 17 0.1 

C'. () o.r c.c o.o HIATELLA SP ■ C 0,0 
(I. ( <· • r C • 0 (. 0 PANDLkA tlLl~lATA O 0.0 . (' C: • c r.o c.o Ll~PLT O t. 

sr. c 2 ■ r C P. ■ 22 2. 87 fHlTIU'I LSCHRICHTll 20 ◊ ■ I 
0, 0 C • o c.>.o ( ' . () MllhtLLA SP O C ■ C 

I"• r 0 • l [, C ■ IC C • 32 OP~lUP n1ctA I c.o 
o.r I)• r c.o (I• C IICU1 ACIA INrEI-MEDrA____ _ - o - o.c 
0 e l' n.r c.c o.c HLLCTt-:Uhl IDLA 0 ◊ ■ 0 

50.0 0 ■ 9C 1 • 21 l ■ I 0 NfllLPTINEA 9 0.C 
r.< ('. (' c.c (' . () r.c c • c c ■ c (,. (i 

,~·------.p~~-.-:)~A~P~~L l~r,nA;:_,-.=,m-..-,nr,,,.-----------,,~..-------;,--:=-----;--=-;;----;.-:-;.;.---~Cr•---;r,_!_.~o 
i' /.hhY"CiTITE lNAMOENllS O C.(I 

TUTAL 231 14 

L_ ___________________ _.__ ___ _____________________________ _ 
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TAt:sl.l 56 □ lOMASS SUMMARY 

HOLtiERG INLET STN.Jr5 VAN VEEN~ -31 OCT73 7 30-39 

TAXON ------ . - - - -- -- FREOUF!-!CY NUMeERS 
PEH _CENT I\V/ VAR 
llF HA.UL S HAUL 

PROGR.A,, bENTH2 

10 HAULS 

----- ·- ----

so DFt-S/ PCT 
50.Me TCTAL 

,_ ____ -O_A_l~T_R_O=NA SP='--r.c,l',-------------,c--■ 7C,----.o,;;--c-.,r ____ -ic--'---ic---7.=...-;-~ 
PHAl/\CGl7LL"MJA SP. o.c, l' ■ < 

(. () C • !" C C ■ 0 
( : • l · l • (l 0 c.c 

A J--> hf< Cu I T C 1 D l. A ( 2 SP I' C I E·s) I r • 0 C • I 0 
FTEC/\ E LCNGA 40.0 c.~o 
PHYLLCCC(E ~P. ~0.(' n.so 
J-->HYLL CC'O CIC/.F UNIOF: NTIFIEO -- ----- o.c o.r 
P0CAMKt FUC~TTFNSJS 10.c 0.1c 
PILA Rt_; IS Fl~KFLFYJ 1c.n (l.1<1 
SYLLIDAL U1'Jl) F/\ TJr1ro sc .c o.7(' 

------,-., l,..._ -ccyn-( t. ,.,,-,,. H h I C]. N A t • c' C • C' 
GLYC EK A CAPITATA 9C ■ C 3.20 
~LYCEMA SP ■ o.r c.c 
~LYCJhDt eo.n 1 ■ 7C 
GLis:I /\Of. /.lslsULATJI______ ---------- 0 ■ o- - - 0 • ( , --
Lr,UPHI S SP ■ 
LUMOhlNE~IS SP ■ IL ■ BICJ~PATA) 
NINOtGfM,-,fA 

10 ■ 0 r.1r 
tl'OoO 2 ■ 7C 
!O.c c.1c 

Ah!Cl~EA SP, 10 ■ 0 "•Ir 
LAO/\ICf CIRRATA e0.c t.ac 
PMJLNCSPIO CIRFIF[RA IC ■ C O ■ IC 

- THA RYX SF ■ - -- ----------------·-.1ro.o --- - 7.~,, 
CHAFT OZC /\L ~ETCSA 10.r 0.1c 
ClhRATULIDAE UNIDFNTJFIED r.o 0,(' 
<.O S SUl<lfJAI- u NJ,Fl\' llFJED ◊ ■ C' 0,f 

------,Ar.rJ=Mcrt,---r-1..-c-i;yr, pNE AOLtH, ASff'-- J(t.C' .,j2/.i)t: 
C APJTlLLA CAPJTATA 40.C' 1,41• 
CAPlllLLIDAI: (~.rJLOBrANCHUS) JCO ■ O 999.CO 
ASYC~IS SP 0,( c.r 
I SC C I f-i i; US -- SP ---- ----- l C • ,, -- --- C• ■ I C 
MALOA/\luAE UNIDENTF!EO O ■ C C'o( 
AMP~A ~ LTl SJ-> ■ 6C ■ O 1 ■ (0 
T f.Rt:P.fLLILE.S STPf'f- '-'I 4~oC• r>,t-<' 
IVi! lCfiu t.hA f CHO$ •JL.tCIALJS 

1--'!Sl~ Cf-l!Slt-TA 
PISTA FASCIATA 
SAbELL!DAI: UNICENTJFJED 
PYC1'.0GCNIDA ---- - ----------
GAMMAHJ D AMPHIPO~ N~ ■ l 
GAMMARIO AMl-'HIPUn N0 ■ 2 
GAM~ARJC A~l-'H!Pnps UI\IDFNT NQ3 

u >~ 
Pl "'Nl XI A F AllA 
CUMACEA 
TANAIOACl:A 

- ACJLA CASTRl:NSTS 
/\UCULA SF ■ 
LUCl"'0 MA A~NULATA 
LUC I t\C~ A T lt-.lJI SCUl PTA 
AXl:,.;:LP~lLA S~P)'...JCAIJ. 
AXJNuPS!OA V! RIO IS 
THYAS!hA SP ■ 
f.:CCHf:FCf<TIA SP, 
VE.Ntf-11 C Af.D IA Pt. UC JCb5TATA 
MACUMA CAhLLTTENSTS 
,-ACO~A t:LlMATA 
TELL !NA SJ-> 
u,/JPStPY ?X SDL' flj /\1 1HJINJ( 
P~EPHICl/1 LLRDJ 
HlATE.LLA SP ■ 
f'ANOURA flLIRJt-TA 
LI Ml--'F_ T 
E.ITTIUM lSCHRICHTlJ 
M)TkELLA SP 
OPHJUkOIUE.A 
~OLPAUlA INT EPMCD IA 
hCLCTHU~Cl L'LA 
NEMEMTlNf:A 
1-'PlAl-'ULl(;A 
Al<HYM.1<11[ lNAM,1F~llJS 

TOT.AL 

IC•(, 0 • I 0 
c.c o.c 
o.c.• C • < 

30,C 0.40 ---- o~c ~ O,C 
4 C' ■ 0 0 ■ f C 
90,C 3 ■ 7C 
Io.<' n ■ IC 

Io. 0 c.10 
30 ■ C' (\,,,(1 

C • C' c.r 
o.c c-. ( 

f,('. fl I ■ ?C 
0." C ■ C 

4 ('. (' C • ~- C" 
I I I. • 11 ci • 4 f -

IC<'• C 10.?0 
o.o C • C 

IC ■, C •IC' 
c.c c.r 

I CO ■ <· "· 70 c.o c.c 
c.c c.c 
( . ( o. c 

gc.c I • f, C' 
o. r: ('. 0 
0. ( . ti. ( 1 

-. C .~ 
70.( I ■ <,O 

". (' 0 .< 
c.o r.r 
o.c (' • C 

1c.r C • t C 
~c-. ( o.< o 

(I. ( C • r, 
c . o t.c 

c.1c <'e32 I c.o 
c.~o o. 71 5 o.o 
( . • 7? n.es 5 o.n 
( . (' c.r (, - -C ■ 0 
0 • 1 C' 0.32 I c.o 
0 ■ 1 <' 0.3? I c.o 
r.oa Oofl2 7 C ■ I 
C • r, C • 0 ( · (5 • 
3.29 I ■ e1 32 r. 2 
c.o c.o 0 o.o 
J.34 I• 16 17 C ■ I 
c.c c. 0 " - -- C ~ 0 
C' •IC c.32 1 (I. 0 
3.34 1 ■ f'3 27 0.2 
(I• IC r·. • 32 I C· • C 

• I 

r- •In r..32 l (' .o 
C.93 r.97 14 0 ■ I 
C •IC c.32 l c.c 
14 ■ 93 3. E6 7(:,_ o.s 

C • l ( C,32 1 o.c 
('. (' ('.(' C· o.o 
C • f- 0. (' C (- • C 

2219.4.3 4 7. II 32 79 23.7 
6.49 2.55 14 0.1 
c.c o.c 99c;c 72.t 
( , . 0 C • 0 C r.c 
<· •It, (, ,32 --· - , ---·- c.C'> 
(). 0 r.c C c.c 
4,?7 2.c7 16 0 ■ I 
( ,9 3 G • 97 (, (' . (, 
C- •It C.3~ I o. 
c.o c.c C o.o 
r .c c.c C c.c 
C ■ 49 C ■ 70 4 c.o 
c.c c.r --- - 0 o.c 
('.9~ C.97 6 C• • C' 
5. :.'4 2 ■ 31 37 C.3 
I • I fl r. ■ 32 I r-. 0 

.4( '-- • b3 2 ( & { 

r.1c c.32 1 o.o 
(: • 49 ". 7(\ 4 (\. 0 
c.c r.c 0 o.c 
0 ■ 0 r. c --·-- c---- c. c 
I• 96 I• 4C' 12 0 ■ I 
C • C c.c (' c.c 
r • "C C • 71 5 C • C' 
3 • b( J • GC 44 ( • .3 

22,62 4,76 I C2 o.7 
( .c c.o 0 o.o 
C • 1 C C.32 I o.c 
C • C' c.o (' c.c 
~.12 2.?6 fl7 <'ef:> 
c.o r.o C o.o 
r.c <'· • C (\ o.c 
( , . , r • ,. " (J . 0 
I • l t- I ■ C 7 I c, C ■ I 
{.. (l C' ■ C' ( C ■ C 
(. (' ( . ( (' ( , • C' 
<., • C c.c C C ■ C 
4 • c..9 2.?3 19 C • I 
C .r (. (' (' (' • (1 

C • r: r.c (' o.c 
r • C- r • C (1 (' .o 
C • 1 C' '. -...2 I C • C• 
(.49 C • 70 6 c.c 
( • 0 < • C 

,, 
( · . ( , 

c-.t--r;f <: C .c 

I Jf' 53 
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BIO"'ASS S U~1"APY 

HCLbERG INLET S TN.106 VAN VEEN 30-31 OCT73 7 ~2-61 

PPOGRA M BENTl-12 

lC HAULS 

TAXC,N FREOIJFNCY NU,..flF R S 
PE R C[NT AV/ VAU SD DE~S / PCT 
CF HAIJl. S HIIUL SO .~• • TC'TAL 

DfdH-'O NA S P. 1co.c 35,(:( A~(- ,(4 2 9 .43 3~,(- 14.9 
H . t, L. ulJLLP ]A S P. J O.I.' C. <iC 1.,1 1 1.lc5 9 t.ll 

AP Hfl CIJllLIUlA ( 2 SP F CIES) 10 ■ 0 O ■ IC: (',10 C.3 2 l C'· ■ C 
LTllh~ L(NGA o.o o.o 0,0 n.n O D ■ O 
PHYLLLOOCt SP . O ■ C' C.O 0,0 C,0 C 0 0 ( 

r>HYLLUCOCID/,F UtJH' fN1'1FIED___ o.c -·· c.r c.o C.C' c ·· c.o------
PCDAkK~ µuGLTT f NS I S 20. n 0.20 0,IA C,42 2 0.1 
PILAM G I S ~EhKF l E YJ 10 ■ 0 O olO C,10 0 , 32 l C,C 
SYLL l ll AL U1' l t)<NT JT· lt°D 0,0 (' ,C 0,C C,C ( C',0 

1-------,,.r-r.~~ J-1~-~~'-"------------ 1:«--',~1~1 ---0;..-=.~,------ c;....:.,..;,,~ --,.;.,-".-;1:.-, ---.;;c,--.;;r- .=-e;;.-
GL YL t f-i A CAl'llATA A(•.C O,<;,C C,3 .? C'oS7 9 0 0 4 
GLYC ~k A SP o IOoO OolC O,lC C,3 ?. C,O 
GLY C l t,lH: 61) .0 c.t.<• c. 2·1 0 , 52 t, c.3 
GU~.Z AO A ANNULATA- ··· 20 ■ <' C,20 C,1 8 C, 4 2 -- 2 · .. C.t ______ _ 
L~UPHIS SP . o.o c.r r.0 c.o O c.o 
L~,., ~~ 11'L~I S SP.(Lo B ICJ RR ATA) 60,0 n,oc 0,99 C,99 9 Oo4 
NJNC E Gt~MEA o.c o.r r.c o.n C c.c 

r-------..r,-r,TlL O • C C • (1 -~ - . • 

A~ICl0lA SP , IOoO 0,3C C,9C 0 ■ 95 3 Col 
LA UNIC L CIR HATA so.0 o.~o (.28 c.53 5 0 . 2 
Pl-'IC"-CSIJJO Cil~PIFFPA o.O O,<· <· ,(' O.O O t:'.C, 
THA I-I YX SP , . . -·- - - - ---··--· ----· -- - ?.0.0 Oo20 Co1 8 Oo4? · 2 C ■ i-------

CHAtTtlZu1'l SFTOSA 50 ,0 Oo!'O I , 07 I ■ 03 8 C o3 
C J Rl-<A TULI CAt Ut JlllFNTIFIED o.n o.c- (1,(: o.n O o.o 
L US~U ~ l~A~ UNlr F ~· TI F I FO o. r o.r r.r c.c C 0,0 

1-----~,.""1CT-;;,r;:, l>K E II 01. ()(, II s I E ~ I C a • b I tj~2c-,~7 -c-~,,--. ~..-s--sr;,,,,a~;,~_~,-~,76-.-4~-------
C AP [T L LL A CA P JTATA u.o o.r u.o r.r C c.o 
CAPIT E LLIOAf (HoFILU BPA NCHUS) 80 ,0 1 ■ 20 0.8~ 0 ■ 92 12 0 ■ 5 
ASYL~I S SP O.O Co0 C ,( O.C O 0o0 
ISCC.JRIC US SP___ _ _ ____ o.o -----c.c c.o -·-· c.o ---··- c-···-- 0.<Y 
MALUA N IDA~ UN!DENTFIED o.o o.r o.c o.c O c.0 
AMIJ1IA1d l e SF , 30,0 0,40 (\ o4Q 0 ■ 70 4 0 ■ 2 
T~ RLuEL LIDL S STR~E1"1 90 ■ 0 2o8C 3 o07 1.75 28 1,2 

~----.....,-ITT-C-R"'Ci1?ITP~u~rc~Anc-r1~A~c~1"'s---------noc-.·rr---.--■-.------~c-,,O~---no-.,c-- ---~o~--~~--------

PJ ST A C ~ I STA TA o.o r;.o o.o 0.r ('I o.o 
PISTA FA ~LIATA o.o o.c o. c r.r O o.o 
SAblLLIUtL UNJOENTJFI E D O ■ C CoO O ■ O OoO O OoO 
PYC1' CG(JN JOA ·- -· -·- -- 1).0 - ·-- n.0 -------· r,-./\ o.n c, ···--o.l' _______ _ 
GAMMAR!D A~PHIP Ll D NO ol 40.0 0o7C 1,12 l ■ C6 7 Oo3 
GAM~ARIU AW PH J POD NO ■ ? lOC,0 4 ■ PO 1,73 1 ■ 32 48 2oC 
GA~~A~ID A~PrlJP0DS UN I DfNT NOJ 0.0 c.0 r. 0 C'.(' 0 c.r 

.) . . '· . 
PIN 1,I X l /> f-AOA o.o 0. (' ('. 0 0,(\ 0 o.o 
CUMA CEA 40.0 0 ■ 40 C· , 2 7 0 ■ 52 4 C ■ 2 
Tl>NAJCACtA o.o C' • C c.c C,O C c.o 
AC ILA CASTJ;EN~T o. ".) 0 ■ C - · - c, . f.1 n. o - -- o---- c-~c_,-----
t-.UCULA SP ■ 20.0 Oo3C C,4!'. c. 67 3 0.1 
LUClf'-C~A AN1'ULATA 10.0 C ■ 10 C, I 0 Co32 I OoO 
L UC l" Cf>IA T F1'U J ~ ClJl PTA 10 • C r ■ If, l · • l r, C· o3? 1 <' ■ 0 

S I Cf, :,F ,~.: I CA t A ii I) • t_ 0 • - I; C • 5 , c.11 s 0.2 
A)<.!NCPSILJA V!RJOIS 90 .0 1 ■ 0 c 1 ■ I' i' 1 ■ 37 1c,; C'o8 
lHYA S l'<A SP. 10 ■ " 0 ■ 10 0 • I 0 r.32 1 o.o 
l< OC H':FC RllA SP ■ o.o 0. 0 c.r c.o O o.c 
V[NChl C />f~O )/., PAUCJCn5T'AT 

---- - -- o.o c.c -- C. o· o.c----- c-··· c,;(' 
MACOJJA CARLCTTFNS IS 71).0 I ■ t'O ;,.o 4 I ■ 43 16 Co7 
~ACU ► A lLlMATA o.o o.c o.c c..0 0 c.o 
Tl LL I t-.A SP o.o o.c O.Q l•.r:- c, 0.n 

Of!O I APF<P NA o.v (i • ( C .c, c.o c. t.c 
P:,lPHIIJ)A LURDl 0 ■ C o .r- <.o CoC Cl CoO 
HJATLLLA SP, Q. '1 0. ( ' ('. c- c.o C1 o.o 
F-A 1'1) CR A E' ILJ q JATA () • C 0. (' o.c C. (' C C' ■ 0 
LI .,,,-,t_ T C • C c • <' r. .c 0 c.c 
L'ITTJUM !:SU-,~ JCHT 11 0 . f) (', . (' (·." ('. c, (\ " • ( 
1-4( lk t lLA SP (\. 0 c.r C ■ C c-.o (, o.c 
L,l-'~t I UI- C I DE A o. c I).(' C ■ C' c .c 0 c.r. 
~(JLOACIA Jf,..1EI-WE()1A (1 ." 0. ( t .r <· ■ <.• C C ■ O 
hULGTHUf-lCI Dl'A I;.(, o.r 0. (' 0.0 C Co0 
Nf-1-'fYl)Nr:A J ,: • r: C ■ I ( C ■ IC C. :32 1 Co 0 
~RJAPUL!Ct. , .... " r.r r • (' r.c r c.c 
AfH-;Y lloCt1J l t "'lAM Q F NU S (, ." 0.r .0 .c O 0.0 

TllTAL 2391 

1------------- -----·---- ·-- ---- --- -· ---------------------



lAOU:. tl!GMASS SUMMARY 

RUPFRT l1'LET STN.trl VAN VFEN 

15.'.:> 

3C-3 l OCT 73 7 

PROGRAM BFNT H2 

5 HAULS 

TAXUN -- --- ---·- - - - -·- - - - - --·- ----- - ·--- -- - - - -· · BIOMASS (WEIGHT I 
AV/ 
HAUL 

DAIT nCN A SP , C.O 
• t1;0 ~.c., u -lA SP. c.o 

Al--'~ •kCC JTlllH A (2 SPE(lfS I c,.c, 
L1 FLl1'F L CNGA O.O 
f--HYL LGDCJ C.t SP . O. 0 
PHY LL LC cc I OAF UN I r, nJT1 f"l Eo· · ··· · --- ----- ii• 0 . 
PU OA RKE F U(! TTFNS IS t.C 
PlLA ~G IS bl~K[ LEY! O.O 
SYLL!fJ..\[ lJ "- I Of-Y T IF I F. () O.C 

•-----~u-L~Y-C~L-.. ~7~, ~ I C P ·JI. C. 36 
GLY CfkA (Al--'11ATA G .0 
GLYC FR A 5P. o.r 
GLYCIN OE _ _______ C.C 
GONJA OA AN,._0LATA- - O.C 
ONU PH I S SI--' ■ O.O 
l.Uf-"F!l' I NEf- 1 S SP .(L.B!Cll·P ATAI C.C 
NIN UF ,,t:r,,n;: A Ct.C 

1 hV ILL Et, SP. 
AFICIOLA SP . 

c.o 
o.o 
o.o LAG~IC!:: Cll< l<A TA 

Pklf)t-<(SPIO CI PP IFFRA 
l HAfcYX SI-'. . ·-·--

___ _ _ _ _ _ C· • C' 
o.o 

LHA~TUZG1'L SET05A 
C.J Rl · ATUL I DAC U~"I DFNT l F lFO 
C CS S URICA[ L~IDF~T!Flffl 

t-----~~F'l--- TTTTTIV F /•1'. L AUL O G II S I LI · 
CA l-' ITLLLA CAP ITATA 
CAPIT F LLIUAE (HoFlL OBPA NCHUSl 
ASYCt-l S SP 

CJ • (' 
c.c 
( . ( , 

C, 12 
C,. ( 
c.34 
o.c 

1 soc 11-rn us sp-··- ··· - - ---· - ---- - c.c-
MALfJl> Nl ( >AE U"IIDENTFIE() 
Af.\PH A,, L TE: !',F , 
TE~ L~lL L IUt S S TRPFMI 

h.JLh >-' K,LHOS GLACJJ\LI.S 
PISlll CRISTATA 
PJ ST /1 FA~CIATA 

o.o 
o.o 
o • C 
C • C· 
C: • C, 
o.o 
c.c 

VAP 

(· . c­
c. o 
o.o 
c.o 
C.. 0 
C ,C 
c.c 
c.c 
0, 0 
r .65 
(- • C 
c.c 
C • C-O. r - ---·-
0. C, 
C • f , 
, .. • 0 

c.o 
c.o 
c.0 
c.o 

··--·- C .<1 
c.c 
c.c 
( \ • f"".: 

so 
r • r 
C • L 
r, • c: 
C· • C 
f,0 
0.c 
c.c 
('. l' 
r • c 
c. ec 
C.. f 
c..r; 
C • C 
( I • 0 
C',( 
(. (', 

r. r 
c.c 
( . (' 

C • C' 
c.r 
C • ( , 
r.c 
C • C 
r • t : 

(' • 1,; .... , c-,---,.-.,.-C. (. 4 
C· • C 
C,58 
C, • 0 

---c.c 
c.o 
C· • 0 
C • n 
( • t_l 
C .c, 
( · . 0 
o .o 

c-.c 
I'. 76 
C • r, 
c.c 
C • C 
( . (; 

(' . () 

C. • G 
I'. • (• 

r- • C 
c.r SA U~ LLJDAE UNIDENTIFIED 

Pvcr,CGCNIOA ··•· -- ····--•· ··-·-- C; C ------c , C --•- ····- C' • 0 -
GA MMA~ lU A~PHlP0D NO e! 
GA~~A H IO A~l--'HIPOD NC . 2 
GAM~ AH I0 AM PH IP0r5 UN! O FNT 

.::, I I' 

~- lNI.J lXl A FAUA 
CUMACEA 
TANAIDACEA 
AC lL/, CASTF;OJ"Sl 
,-..ucuLA SP. 
L.UC 1 "- UIJ A ANf\.\JLATA 
LU(. I M J I-I A T[ t-< tJ) SCULP"I A 

NO~ 

o.o 
c.o 
C • C 

c.c-
0,C 
o.c - -- - o.c 
o.o 
o.,:, 
o.c 

,-1~ f.P ~[(Alt · •0 
AXI NG P S l DA VIPID!S O.C 
THYA S ! R A SP . o.O 
ROCH ~F LRTlA SP, o.n 
VE I.JC;,; I CM:W IA PA UCTCTIST"ATJ\·- - · --- - C • C- -
~ACGMA CAhLOTTENSIS C.06 
~ACO~A ELIMATA o.r 
TCLLINA SP C-,C 

PSlPHl O l A LORDI 
t;[/,,H. LLA SP. 
PA"-UCRA tlLIRIATA 

o.c 
o.o 
() . 0 

o .o 
c.o 
c.o 

.o 
C • C· 
('. 0 
r.c 
o.o 
r, . o 
C • 0 
n.c 
( 1 . ( I 

r • c, 
0. (' 
r.o 

- - C • C 
C, • 02 
r.o 
C • C 

c.c 
c.o 
('. 0 ~--- i:: • c ~'.,' 

blTTJU~ ESCH~lCHTJI 
t-'IT"l:.LLA SP 
OPt;IUt-<(lJDEA 
~GLPADIA INTrPMEDT~ 
Hl•LLThURC I Of. A 
NE Ml: IH 11-<f A 
l•R IAPUL IDA 

lOTALS 

.· . o. c 
(' . c 
c.o 
C • C, 
C .c­
c,• C 
o.o 

C- • C 
(' . () 

C .c 
/'I • (' 

r.o 
r • C 
(' • r, 

.... {\ 

c.c 
r. o 
( . ( \ 

C' • C 
I_ •() 
(', • C• 
('. ,:-
foC' 
( • C 
('-• C 
( · •I . 

C' • C 
< • C 
c.o 
C • C 
C:. ! 3 
c.c 
C- • C 

c.o 
(l. r, 
f.. (:' 
C .-c 
c.o 
r. r-
c.o 
c.c 
c.c 
('. (' 

C • r:· 

WF T lo 1 PCT OPY WT PCT 
/ sn . w. T O TAL / SO • M • TOT 

0 .c- 0 . () C' • C c. c c, r c.c c.c c. 
r1 • <. '- ". 0 ( , . 0 o.o 
c.c o.o 0.0 c.o 
( • C o.o C, 0 o.o 
( • 0 c.o e,.c -·- ·· c. o----
r.c o.c ('. 0 c.c 
() . (. 0.0 , •• C' o.o 
O.C' o.o C • 0 o. c 
3. 6 40 , 9 1 o. 'SG-42. 8 
c.G o.o 0.0 o.r 
r.( C ,0 C .f' c.o 
c.c o.o o.c 0 • C· 
(' . ( · 0 • 0 o.o o.o --- - ----
C' • C o. o o.o o.o 
o.c r.o o.c 0. (' 
f. • (' o.c (' • C 0.0 
( -( o.o c.o c.o 
( • . 0 0. 0 (;.O CloO 
o.o 0 • C c.c o.c 
C • C C .o o.c o.c - -·-- - ---·,,. " .. o.o o.o o.o 
c.c o.o o.·o o.c 
c.o o.c o.c c.o 
Cl• r ( · . (', e . r:- 0.(l 

-r.--2 13 . 64 c. 17 14.3 
C • C· o.o c.o o.o 
.1. 4 3'3 . 64 C.46 4('.4 
0.0 C . G 0. c- c.o 
c.c 0 .o --- c~o -- 0 .o 
C • c, c.c o.c o.c 
o.c o.o o.o c.c 
(.. ('- ei.o (,,fl L • (', 
c.c c.c c.o c., C 
,: • f · c.o o.c o.c 
1· .r o.o o. (J o.o 
o.c o.c c.c o.o 

-· ·- 0 • C -----· 0 • 0 --- c-.c - - c .c--·-------
(.'. (. () • 0 (;. 0 0 • C 
o.c o.o o. o C • C 
C' • C 0.0 c.c o.o ~- . 
o. C· 0 • 0 c.o c.o 
l' • () o.n o.o 0. {) 
C- • C 0.0 C. C• o.o 
C • o·- o.c · o. c··- - C .c- ·· 
I;• .(' o.o r.c o.o 
(' . (' o.o r, • C c.o 
c.r o.o c.c c.o 
i. ~ (I --c.o , . • 0 0 r ( : 

c.c o.o c.c C· • C 
o. (' o.o C, • C o.o 
o.o c.o o.c c.c 
C, C -- . .. 0 • (' .... C, C ------·-·c ;o 
0. f, 6 .B? 0 • l 13 2.5 
o.c o.o o.c (' . • 0 
('. ( • o.o c.c C ■ C 
I I . ( o.o C • l; (\ .(, 

('. 0 o.o o.c o.o 
('. (' o.o ('. (' o.o 
( ! . (' o.r C • f'! (\." c .(-- ( , . 0 0.0 C- • C 
( . (' o.o (' .-o c.o 
( · . (' ". ( ! r.o o.c 
c.o o.o r.o o.o 
<' • C o.o c.c c.o - ------ - -
C' • C ('. 0 C • C· c.c 

o.c C • r C • C' 
o.o ( ! . 0 ('. 0 

AoU l • l ~ 

• • ►-------· --
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PROGRAM E1ENTH2 

5 HAULS 

TAXON --------- -- - --·-· E1 l0MA5 S (w E IGHT) ----· --- - -------··--------
AV/ VAR SD w~T WT PCT DR Y WT PCT 
HAUL / SO .M. TO TAL / S O•"'• TOT 

DAIT RON A S P, o.u c.c c.n " · r c. o ",C o.c 
JJ H /, r-- t._;GU LLMl ~ l \ efl C • f;.l , (! . r 0. 0 ().r, f.i .n 
A~H~ CO IT L I DL A (2 SPECIES) 0,(l c.o o.o o. c o.o r.o o.o 
lT E~ " E LCN GA 0,0 C,O 0,0 C,O OoC C,O 0,0 
PHYLL COO(l S P, 0,0 "•" CoC Oo O C,0 OoC CoC 
f• H YLL (J'JO ([ DAF: lJ N I (') r :\' T!f"IE'D"-- ·----o.· o ·----··- c, .c 0,0 C,(l o.o o.c --· --·('.O _ ___ _ 
PG CARK ! P0<, t TT ENS J S 0,0 C,(l C,(l C, " 0,0 C,0 0,0 
PJLA RG ! S b lh KfL~Yl 0,C C.C (.C C,( C,0 C,0 0,0 
S YLL[ f1;1f Uf\. ( nr~• T[ F I ED C',O c.o c.c c.-: 0.0 c.o 0.0 

LY •< ,., r-I CA ~A lteP f'.(,l o. n C· .t t) ,(J r.e (1 . C' 
GLYC [h A [APITATA o.c2 C,"0 0.(4 0. 2 2C,CC c . c3 20.c 
GLYC ER A SPo 0,C C.O CoO O.C 0,0 C,O 0,0 
GLYCli'<O E 0,0 l',(, ( · ofJ C• ol· O,r, O,C, OoO 
GUN! AUA ANN\J LA l ' A -- --·----------- ---··- o. ◊ - --·-- C, C O • ◊ --- - ( • ( , 0, 0 C • 0 0, 0 
UNUPHl S 5P, CoO 0,0 C,0 C,0 O.O OoO 0,0 
LU MUR ! "l ~I S SP,(L. BICJ RRATAI o.n o.c r.r c.c o.o o.o c.c 
hl~0[ ~FMM tA 0,0 r.c o.c o.c o.c c.c c.o 

LH 5f ' • . () {••(: C.( (\ el O .rj 0.(1 t,J., 

AR I C I D~ A S P, 0,0 CoC C,C' G oO C ■ C 0,0 CoC 
LA ON IC E Clkh ATA 0,0 c.o c.o r.c o.o o.c o.o 
Pkl 01'CSP IC Cl ~ PJFERA ---- o.o c.~ c.~ 0.0 u.o r.o n.c 
ThA f< YX S P, . - ·. · ·-. o.o . c.0· 0.0 e-.c ·0.0 c.o c.o 
C H AE TUlG"f S ~ T0 5A C,C C,C OoC DoO OoO OoO O.C 
C.[ "1 1-<IITULJ DAl lJ N Jl ) [NTI F JED Ool• (i ■ l' f' o0 I' •" OoO 0.0 O.O 
c oss u ~ 1 u11t L ~ I r~~ TI F J LD o.c c.c o.o c.r o. o c.c c.o 

.MO l!dP #.~[O(, ASIU o.c 6 (.(3 c.! e c.e eo, t C t.Ii ur.~,--------
CA P IT ~ LLA CA P !TATA 0,0 r.~ o.r n.o o.n c.c o.o 
CAP ll t LLI D AE (HoFlLUBPANCHUS) 0,0 C,O OoC O,C 0,0 OoC CoC 
ASYCHI S SP _______ O ■ G C,O C.( C,C OoO C,O C ■ C 
I sec H W U5 sp · ·----o. ci- ----,.. 0 ·- ·-- ·- e, .o ·-----o .c c. o --• ·-c. ◊ --- --· o. ◊-

~ALU AN I DAE UN IDF:NTF!ED C,C C,C O,C OoC CoO OoO CoO 
AM-P ~t /liH: TL SP . 0,C C,C C'.f· <0 00 O ■ O f;oO OoO 
l[ REbE LLI OES STR QFMI 0 ■( C,O C,l Co( 0,0 C,C C,O 

C HOG hA f.:.: CFtJ S GL~t:: c.c, c.c (.(: c.1.1 t:. u o.c cr;-~----- ---
PJ S T/. ChI S 1ATA 0,0 l • ov O.C· < ■ O OoO 0,0 OoO 
PI S TA FA SCIATA 0,0 C.O 0,0 CoO C.O CoC OoO 
S"b f LLILtt U~ IDFNTIFIED 0,0 C,C O.C 0 ■ 0 0 ■ 0 OoO CoC 
1-'YCNC C,CJ N I DA - ··.o--- - ,, ■ c- ---- r. C" · - - 0.c ·· ·-·o . ·r- ·-- C .o ---o~o-··----- - -
GAW MA~ l D ,~P HIPOO NO ol O ■ C C,C CoO CoC O ■ O CoO OoO 
C,A,., MAMID A~P H IPU G N0 .2 o.o r.o r,t r..0 c.0 c.o o.c 
GA,.,\lA,n D f.~, pH[P('(' ~ ll NJl'Ft-;T N0 3 (\,(" c-.c r-.r c.c o.o o.c c.c 

LI . • • .. ' • _ .. 
PlNNIXIA FA6A 0.() OoO 0,0 o.o c.,::, ('.0 c.c 
CUMACEA 0,0 CoO OoO o.c c.o c.o C • ( • 
TANAICACcA -.~-- - ------ C ■ O 0.() 0,C 
AC I LA CASTRENS, 0 .o ·- ·-·· o.o ---- (l~O- -------

o.o (' • C C • C-· c,. r --·- o .o - ( · . (\ - - ·- (\. ( r. c, 
NUCULA S P, CoO C.O OoO o.o O,C c.c c.c 
LUC!NL~A ANNULATA 0,0 CoO 0 ■ 0 Cl• C• ( • C c.c 0. (,. 
LUC(N CM A T f NUISCULPTA 0,0 O,C C-.O () ,(, ('. 0 c.r o.c 

... ~ . . 
AXINUP SIUA VIRIDIS OoO OoC O ■ D c.c c.o C, C c.c 
THYASI R A SP, 0,0 C.O C ■ C G •" 

( . ( . O." r, • C 
ROCH F F ORTIA SP. 0,0 O ■ C C.C 0,0 0. (' C • r- c.c 
VlNlRICftRDIA PAUClC~STATA O.O - c.c- - Oo◊--------o.o · r.o c.c · 0. (' 
,_,ACu,_,A CAhLCTitNSIS CoC Co(' OoC 0 .o (,. 0 o.c c.c 
,_,ACO~A tLIMATA OoO C.O O.O (i .o C • C r.c (1,C' 
T E LL!i'<A SP (',0 C,(' C ■ O o.r c.o o .... ".c 

5CMY ,bX $ 0 F·il[ APHJ:i NA 
1-'StPHIOIA L04DJ 
H[ATtLLA SP, 
PA~OCRA EILIR~AT~ 

C .c 
o.o 
"• C o.o 

( .o 
C • ( ' 
t • C 
< • C 

{•.,. ( . {' 

c.o O,C 
C,O 0. (' 
r.r r. r 

Llr, ,.> F l oC O.C v,C . ( ' ( . C • C 
~ITTIUI' ESCt-RIOilll o.o c.r o.o 0 .c, (, . ,, ( ' . ( · n.c 
MIT RtLLA SP . CoO CoC 0 ■ 0 0,( C • C. C. • C c.c 
01-'HIU.,O lCfA 0.c r,o e,.c __ _____ _ ______ _ 
,_,VL~ALIA lNTFP WEntA OoO C ■ O OoC 

o.r c.c (. (" c.c 
C • C ( • r, r,c 0 .c 

HOLQTHURrlOEA CoO (,(l OoC C • (' r.c C • C c.c 
Nf ,_, 1: Pl I N f-11 0 o r' ( · , 0 0 • (' o.o C,0 r •" (J. (.' 

pp I M.,lJL IC: .. ,.A-,..,,_..=..,==---------,.--i,-----..-'c..;..---c.--,.----;.-'-r---.o~·'-x()---i'--· c.• ,.c ___ c: .... ~•-(l;..---------
>------irr.:H;,Y.;r;:1"~l.'4H l l l I NI' "'L f N (IF. O • (\ C • L· C • L· 

c. c C , C ( • C' C • C .c. c ( . (; (,(' C ■ C-

TOTALS I ■ Cl 0.111 
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TABLE 60 BIO"'ASS SU,..MARY 

RUPERT INLET STN ■ l04 VAN VEEN 3C-31 OCT73 7 19-28 

PROG!,!A'-1 f:lE.NTH2 

10 Hl>.ULS 
----- - -- ---- - --- - ··----- ----- - - - E}OMASS (\>'E IGHT) TAXON 

AV/ VAR SD ~FT WT PCT DRY WT PCT 
HAUL ,so.M. TOTAL ,so.w. TCT 

DAITll C~A SP. 0 ■ 11 <',I' f"· ■ <' 0 ,(· o.o "•" C.C 
PH/llt- Cl, \J LLl-'JA SP. C ■ C' C.C C.C C.C 0 ■ 0 G ■ 0 0.0 
APHhCC)1 C lULA (2 SP l: CIFS) c.cs o.c2 (.16 o.s 0.43 C.07 c.s 
t1£U~C LC~~· o.o c.c c.r o.c c.o o.c c.o 
PHYLL GD CCl SP. c.01 c.cc c.C3 0 .1 0.09 o.ct 0.1 
PHYLLCCCCI DAE .UNI DFN.TI F'iED - -----· c.c c.c "•'-• (\ .(: (),0 o.o o.o ·---- -----·-- ·-
P UOA RK~ PU GLTTlN S !S c.c c.o c.c r.r o.o o.c c.o 
PILAkG IS L't f'K. f\ F YI 0.01 c.oo C'.('3 c:.1 o. co o.c1 0.1 

------ S~Y- l.ciL.-i-[ .,,D,..,.A E U r... l OF ~· T I F T E D (I • r, (. • fl ( · • C' r. • r I' , (I I' • c·-:--~<'-•~"~-------
~L Y Ct ~ A ~~ E~J CAN A C.4 5 2 .02 t.4~ 4, 5 3, 8 7 C,~3 4 ■ 3 
GLYC E~ A CAP)TATA 0,34 c.o~ C.?3 3.4 2,93 C.48 3.3 
GLYCE~A SP. o.o ~-o c.n r.o 0.1' o.c o.c 
GLYCINOE o.o .. _. ______ ,.c.o c.c o.c o.o o.r. o.o 
GCNI ADA J>"-NUL'A·r;·~ - ------- --- ,; .o C • 0 C ·" C • 0 0, 0 c.o ·---·o .o""•··--·---- --
Gr...UPHl S SP. o.vs n.02 C.16 o.s 0,43 r.07 C. 5 
LUM 8 hlNE~IS SP.(L.BICIPPATA) 0 ■ 09 r.01 c.1c C.9 0,77 C.13 o.9 
~1Nct Gf~MEA o.c c.r r.o o.r c.r r.c n.P 

• C C • 0 C • ('. 0 • C O • 0 (' .-c~-~c,-.~o---------
A R IC l DE A SP, 0 ■ 0 C ■ C CoO C.C C,O O,C 0 ■ 0 
LAONICE C!RRATA 0 ■ 07 0.02 r.13 r.7 0.60 0.10 o.7 
PRI ONCSPJ~ CIRPIFERA CoC C.O C.0 C.C C,C C.C' 0.O 
THAf.<'fX SP. -- -----~ -------- - -- 0.07 C ■ C2 c.13 · .. (;.7 c.6C 0.1c r:J.7 
CHA ~ TOZOM .. SFTOSA C.1,0 c•.o ( . • (1 0.(1 "·" "·" c,.() 
CIR RATULl~~E:. Ut . ID F NT: F IFD C,O C ■ O C.C O,C OoC CoC 0 ■ 0 
CCSS UR )Gt t UN!D fN TI F J F D o.c c.o c.c 0.c o.o r.c o.n 

t------~~~~~kYlTThE AUL OC:. A~,TEI· l,68 C·.1'4 (,c.j lb. E I~ 2.35 !t.. • ..---------
CAPITELLA lAPJTATA 0 ■ 45 2oC2 1 ■ 4? 4 ■ 5 3,87 Oo63 4.3 
CAPlTLLLlOAL (HoFJL.OB~ANCHUS) 4.85 6.38 2o53 ~P,5 41 ■ 74 6,79 46.~ 
ASYCHIS SP _______ ___ _ c.c c.o c.0 C,C o.o c.o o.o 
ISCCIR RUS SP c.11 (.C3 r.16 l ., 0.95 0.15 1~· 1- · 
~IALCA N IOAE:. UNIDENl'FIED 0 ■ 2,7 r;.(1 6 C ■ 24 2 ■ 7 2 •. 32 Oo3R 2e6 
AMPHAkE:.T E s~. o.o c.~ r.c c.c c.c c.c c.o 
lF PE GELL.JU[~ ~TDOf ~l c.0 c.o 0.r c.r c.c o.c 0.0 

t------~~~~~~~~..,..,,...,.,.~-,...,......,...,....,.....,,..,,..,...------=-,,,-------r.-. ·c•~o...--.....,.,~ .• -,~•~~r.--.<..-.~1---1~,-..... 0~~ITT-i:".-...---------
Pl STA CRISlATA c.c c.c r.r c.c o.c c.c c.o 
PI S TA FA~CIATA o.o c.r o.c r.c o.o c.o o.o 
SAbtLLIOAt ~NIDENTIFIED o.o c.o ~.o ~.o o.o o.c c.c 
PYCN OGCN IOA ---- - - - - --- -. c ----c • ◊ -·--· C .c ----·- · C .c- - - 0 .o --- ( .c -- ---· o ;o 
GAM~A ~ JD A~PHIPOD NO ■ I O ■ O O ■ O CoO G ■ C C ■ O OaO 0 ■ 0 
GAM~A~IO A~~HJP OO NO.? o.o o.c c.c o.c n.o c.c c.c 
GAMM /> ~ 10 A~PHIP ODS U~IDFNT N03 0,() ~-r c.c r.o o.c c.c o.c cc c A c • c , . . t\ c • o , .• , , C• o rr----r-.-c~, --~o·-.~----~--
P l I\ NI x 1 A FAtiA 0.32 o.•1 r.~4 3.2 2.7s c.r6 o.4 
CUMACEA 0,0 C ■ C r.c, C,C O ■ O C ■ C 0 ■ 0 
lANAIDACEA o.~ r.o ~.c r.c o.o u.c o.o~~--------
ACILA CASTP[NST_ o.c r . • c r-.~ C,C o.o .. C.(.. . - o; 
~UCULA SP. O ■ C C ■ O Co( C ■ O O ■ O r.o CeC 
l'J(lt--Li,A AtsNULATA o.r:> <'.O ('.(· c.r o.c c.c c.o 
LUCII\C•~•A H · t-.UJSClJLPT/1 0,0 C• ■ O [;.(' C ■ C O ■ O 0.C 0,0 

•• c.c c.c c • ..,; \.• 
AXJNCPSIDA VIRIDIS O.C 0 ■ 0 C ■ O C,0 C.C O ■ C C ■ C 
THYAS!hA SP. 0.02 c.co o.C6 c.2 0.!7 c.c1 0.1 
RUCHEFCRTIA SP. o.r. r.o c.v c.~ o.n r.n o.o 
vtM:f'ICAf'CJA PAucrccrstAtA - -- -·- o.r, --- c.o c.c, c.r o.o r.c c.-o~ - - --- --
,.:AcGMA C.AF-L( 'TTENSIS 0.30 0.21 C'.4t 3.r 2.58 C'.15 1.0 
"ACO~A tLIMATA r.o O ■ C P.(I r.o o.o n.o o.o 
TE:.Ll.lt-.A SP o.r. c.o r.c r.r, o.c o.c o.o 

'-----~7m=rrrn:rvT,-"'C'l'Tr.fl"l"r.:tTCTX7C'!'r-'-------i-;-:--n----.-::-.r---,--:.~--....,,-;-r;--~c~' -.~r~-~t"~.-.~r~--vr.,-.~r~·--------
PSH· HlDIA LC.ROI 
HlATELLA SP, 
PAt-.rO~A ElllRIATA 
L 1 MP E T 
LlllTIUM ESCHRICHTII 
~s tTRtLLA SP 
UPHJURCICEA 
MOLPACIA INTF-FMEDTA 
HOLCThUFCIDt.A 
t-:t "·E PT I ~,FA 
Pl-<JAPULICP. 

TOTALS 

o.c 
o.c 
C,0 
(\. ()? 
C, ('5 
C,C3 
o.r 
C,C 
(l ■ C 3 
n.r 
o,r 

('. (' c.,, ( · ,(J o.o c..c c.o 
11 ■ <' C,O C' ■ C o.c CoO C ■ C 
r.c c,c r.c o.o c.r r.r. 
r..110 1 .i.t t.,, c.11 o.c1 0.1 
r.(I c.re r.5 o.43 c.c3 c.2 
l'.'a(I f,C9 IJ,J 0 ■ 2f. C· ■ < · ? C· ■ I 
r,n c.r o.o c.c c.c r.o 
C • (' (' • (' C, C O. C C • (' <: ■ <· .. -· .. -··· .. .. --- .. 
(' • '> 1 1, . 1 <? n • 3 o • ? t I • r, J c, • ? 
c.r. c.c c.c o.o c.r r.c 
r.~ c.~ o.r. o.c o~r r.c 

• ,-,r---4,.....c..~1~1~-2-:i·"'.:...4.;_-~2,.,;o,..c. •. ~1"'4.-~;,.,-_-~ 4-T 6 .T 

116 ■ 2 1 ... 56 
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TAl:lLE 61 Bl OMASS SUM ,..ARY 

HOLBERG INU: T STN.!(•9 VAN VEEN 3C-31 OCT73 
T AXON ____ ____ _ _ _ _ _ _ _ _ _ _ ____ __ _ ____ _ 

7 40-49 

P ROGRAM BENTH2 

IO HAULS 

810'-'ASS (lllflGHT) - - - ·-- ------ -- - ---- -- -----
AV/ VAR SD ~FT ~1 PCT DPY WT P CT 
HAUL /S C .,... T OTAL , so. µ. TOT 

DA IT n CNA SP . o .c c.o c.r r .r o.n c.r o . c 
PHA l~ L ~ULLMIA SP , 0 , ( c . c C,L c . c o.u o.r u~~.-------
APHhC U IT C I Ct A ( 2 SPFC I ES ) o .c c.n c. ~ C,C o .c o .o o.u 
~ltu~l LC~GA c.o o.r O,C o.r o.~ o.c o.c 
PHYLLCDLC f SP, O. ~ J fioOO r,r 3 r.t r,06 C,01 Ool 
PH YL LCCLCI DAE U"JiC'fNTlf" IE D __ ______ __ o.c, c.o ◊ , C· c.c o.o c.o . - o;o - - - - - - -
P ODA RKE PL(E TTfNSIS O.C C.O C,C O oO O.C CoC C ■ O 
PILA RG' S ~ t~KFL EYl o.o o.c r.o o .c C.Q c. ~ o." 

______ S;.,...Y~Lr,L;:...,:..l_G_A~L=-,~L~~-.:-1~n7"- N=T~I_F-'-J~f _D ________ T.c~--r~. ----,c.-'-.~c~--c.-'-.~o---,O-■~C-_o . o o.o r._o.,--______ _ 
GlY( EhA ~•~ KltANA o.r t.0 ~-e o.c ~;c o.c c~ 
GLYCL ~ A CAPITATA o.31 r.oe r. 2 e 3 ,1 1. 9 0 c.•3 2.s 
~LYCF RA S P , o.o c.o c.c o .c o.c c .r o.o 
GLYCl~UE o.c4 0,01 c.oe 0 ■ 4 "-25 0.06 n.3 
GUNIA!J ,\ Ar-.NULATA- ·----· c.cn--·- ·· · c,04 C ■ l9 C . 6 0.37 ·c. C8 0~ 5 - ------
0NUPHI S SP, OoC4 CoC2 0,13 C ■ 4 C,2~ C,C6 0 ■ 3 
LU Ml3 f;JN[:f;IS SP .(L.BI CJPR ATA) 0.08 c- . ()2 1· ,14 {· . e 0.4c c.11 0.6 
NlhCE: GLl'Mt-' (l,C (,(' c . r. o . c c.o c, . c o.c 

------,u=u""f.i"vTTir[TL•ECC- ... ,.-.5,.,µr:-.--------------.,0-,,cs----...,,..-, -,.,,0c----,c-. -. 7'{---,{-. -• .,.r.c---.or ,- c"')--1;~--,_~, --,,,__,,,....-------
AR l CI D t A SP . o.o p.(I c.~ o.c n.o v.v 6.0 
LAl:N-IC!:. CIRf.'ATA 0 ■ 33 C,05 0 ■ 22 3.3 2. 0 2 C- ■ 4 6 2.7 
PRIL NC5P IL CIRP JF ERA c.c C ■ C c.c 0 , 0 o.o r.r o.o 
THA.c,_y ;< SP . . ------ · ··- - - ----- --,-. ·, 13 ·c, ot:11 ~ "C ·1 - C °C ,... 1 8 . · 1 ·· 1'---- - - - - -v • ·• · . ..:i • ■ 0 , , . • 

CHALT ULG"E SE: TOSA c.o c. o O,C o .c o.o c.o c.a 
CIRKATULIDA[ UN l ~F NTIFIED o.c C,C c. o o .o 0,0 o.r c.o 
CGSSU ~ IDAE CNIO E~ TJ FIEO O.l r .c o .~ 0 , 0 0,G c.c c.o 

-----»r~h YP AK E ~.ASl£t. 6.t.·•2 I.AJ 1.1 9 68.2 2il . 84 9.~J~ s~ . • 4, 
C/,PIT[LLA (AO)TAlA 0,CI "· ,OC (',1·3 c .1 (l,()6 ( ,.rt c-.1 
~AP lT LLL I DAE CH ■ FILOf~ ANCHUS) 2 ■ 0 1 G,49 C ■ 70 2r.1 12, 33 2 ■ 81 16 ■ 3 
AS YC HI S SP C, • ( 1 C • 0 C C , C 3 0 ■ 1 0, 0( C • 0 1 0 • l 
1scc1 ..-1< us so·· - ·· o.r:7 ---- c; (\2 r.15 0.-, -- ·-· o,,,3 --- 0.10 ·· - o~;;..-- - - - - - -
MALDANICAE UNIDENTFIED 0,C Co(\ CoC CoG O.O 0,C C ■ O 
AMPHA k tlE: SP . c.r 0.0 c.c 0 . 0 o.o o.c o . o 
ltRL B[ LLIDE S S TR OfMT o.c6 0.02 t.13 r . ~ 0.37 c.ne n.s 
I RIL HC l!h-ANChO ~. GLJSCIALIS C .c C ~< ( .c · ( .( G.O G.C c.· 
PJSTA C~ l~ltTA o.c c.c o.c o.o o.o o.n c.o 
PI S TA FASC I ATA 0 ■ 0 ~.(' C,C C ■ O O ■ O O.O D ■ O 
SAbELLIOAf UN I DEN TIFIFD O ■ C O,C C ■ C C.C O oO 0 ■ 0 O.O 
r-vc r- cGc N IDA · ·--- - - -- , ;c - - - - c--; ◊ --- -- r .i:----- o. r,- - - o .o----c,·. o-·-o ;o------
GAµMA l-1 ID A~lf-H[PO[) NO.! o.c { ■ O c.c c.r o.c o.c C·.C 
C,A W,lv'A >< IIJ A~,PHIPO[) ND, 2 o.c r.o c.c, c..r 0.0 c.o o.c 
GAMMA R ID A~·-PHfr'ClOS UN I Of NT t-J03 0,l· f ,n f. , n ( . • , , (),0 c.o o.n . ! • C C • C c.t u.c 
Pll'--N!XIA f-AbA ( , . ( C • C o.c c. o 0,0 o.c c.o 
CU MACE: A o.c ('I. f · C' • C (' . (' o. o c.e; o. o 
~ ANA i C/> C EA o.c C • (I c.c C ■ C· o.n c.c c.o 

·- AC IL A CASTi:;tN:;i-s· ·- 0,92 ,.04 1,4T- - 9. ;, · 5 • (,4 - - 0 • 46·- -··2 ·. 
NUCULA SP , 0, r R (, • (, 1 fl. (I q C.P C.49 C,04 c.2 
LUC I M11s /l A~1'ULATA {'. ( C • C (' • C r.c o.o C • c. o.o 
LUC 1 r-- et-•A T tr, Ul~CULJi>TA f , • C C'. 0 (' • C 0. r: n.o Oc !' o.o 
,U I t-.U S !CA S Eh.P iC ;.,lli (_. . ( ~. < • r I C • l f- ('. ~ 0. 3 . c.o? t ! e I 
AX I !\:Of-' '.> I OA Vl ~ IDI S 0,1 5 < • 02 C • 14 1 ■ 5 0.9? 0.07 0.4 
THY A~ If. A SP• (I.(. ( \ . (' (j." ,, . (' o.o ('I. 0 o.o 
f.iGC h E:f' Lf<lJA SP 0 C,C C'. 0 r.o c. o o.o c.o o.o 
VE t.l R J(./;l'.;f.,IA PAUC I cnsl'AT ,.,- - ---· . (',( C • C· l,c,·-- c.c - c.o - --·•o;c -·· ··- c.o 
"1ACU'-<,\ ~ At, L(TTfNS IS (). 3( C • ( A 0,?7 3 .c 1 • 84 0,15 0.9 
MACO~,\ f.LI 11.ATA 0 ,C 1 < .c 0 0 ■ C'3 ('•I 0.06 c.co c.c 
TLLLI Nt. SP 0,( C'. (I r. C' c.c o.o c.c o.o 
C GPPSLP. Y PX SO[llll/..PAPNf, 4.47 ICY.HJ J 4 • 14 44 • ? 2 7 • 4£ 2.23 l.J.e 
PSE:1-'Hirl/> LCJ RD I C,O c.r (. (; ~ .('I (;. 0 c.c o.o 
t-<I Al ELLA SP ■ C,0 < • C c.0 (' .c o.o ". (' 

('. (' 

PA ~O Q>-; A EILJRll>TI, • C r • C c. r C,< c.o c.c o.o 
LJ MP!:T C • '." ( . { ( • C 0 • C C • (I C • C'· o.c 
!HlTlU ~• [SCt-,RICHTTI (•I'.' r. t:4 f • I o 1.3 0, Ill' (). (; 9 c.s 
MllR fLL A S P c, • r ( . ( C,◊ c.r o.o c.c c.o 
UPH I UH:, I OL A ---- ---- -- ·---- · C • "'3 ( • C' I c.rc (.3 C •II' c.r1 C • I 
110Ll-'A C 1A J~T[IC'-<FOI A ( , eP r • n l • ( (.1 . ( • (I. 0 r • <• (' .o 
HuLlilMLRClOl A C , r C • r, ( . ':· r.r o.r o.o c.o 
N[ ►: [1<111'.[.A ( • 1 R C, 16 r. 11 r I • P I ■ I (I r ■ l 8 1.0 
Ff- I Al-'IJL l[A ..... . ,. , .. ( . (-. ( C, l' (l • I') r.c c • c 
Af.HY t-,CH I H INPl (J [ " ' US (, . ( ( • C, c • < C • C {I • 0 c.o c.c 

TOTALS 1(3.{I 17.24 
. - ------ - ----· ---•- - - ·- - ----·-·---·- -- - - - -

-- -- - - - ··---··------
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T AbLE 

HOLtlERG INLET STN ■ I D ~ VAN VFEN 3"-31 OCT73 7 30-39 

PROGRAM BENTH2 

10 HIIULS 

. T,AXON OJOMJ\SS ( ~lE IGHT) ··--- ~ ~-- -··--· - - --- ----­
AV/ 
HAUL 

VAR SO \<FT WT PCT 
/ SO ■"• TOTAL 

DPY WT 
/ SO ■ M• 

C • C 

PCT 
TOT 
c.c DI>. I TRUNA SP . O. C 

Ht-lf'- LGLJ LIT.TA SP . v.1, 
APHRCDITCIVCA (2 SPECIES) c.c2 
ETC0f'-t LCNGA O ■ C 
PHYLLCC'ICE SP . 0 ■ ( 2 
PHYLLCCGC IDA F UNIDF~T rrlED---- ◊~O 
P001>MKE PUGlTTfNSIS 0 ■ 0 
PlLA F<G IS P.U, KELEYI 0.01 
SYLLIUA t U~ ! OcN Tl~IFD r.c 

L AN 

t • (, 
C' •CG 
C.. C. 
C • ('fl 
t .o 
c.c, 
<·. r o 
C • r 

GLY~LMA CA P ITATA c.s2 c.20 
GLYCERA SP . C ■ O C ■ C 
GLYCINDE 0.16 C' ■ C4 
GONJ ADA 111\NU:AT ·~ --- ----- ---(; .c- -·- -- 0 .C 
UNUPHI~ SP. 0.02 o.~c 
LU~ G~ II\ LR ! S SP.(L.RICIPRATA) 
NINU E GL~'Mf. A 

o.o7 
C .o 

C • f 
r . • <-f­
c. r 
0.c 
<' .c 3 
c.c 

C. ·"" r • c 
().? 1 
(, . ( 
C •Ct 
C • 1 3 
[ . (. 

c.ct c.oo t"r3 
AMICI DLA SP. r.o c.o (.r 
LAONICE CI R~ATA c.36 c.tc r.31 
PRIGI\C SF lO CIR P IFFRA C.C C ■ C C.C 
'THA l: Yx SP. - - - ------- - c ~c----·o .o ·· ·· --- -·c .c-
CH ALTCZ8~E SETOSA o.c r.o c.r 
Cl RkAlULIDP~ UNJO F NTJFIED C.O r.c C'of 
COS SUh l!Jt-t UNIOFI.J TIFIFO O. C CoC Co( 

• ~,2 
CAPJT tLLA CAPJTATA 0 ■ 01 CoOO 
CAPIT t.LL IDAt (HoFIL □ Ar,A NCHUS) 0.97 fo58 
ASYCFIS SP c.o r.c 
I sue I F-1 ~ l) s SP' - ---------- - (' • ( ---- c- . ( i - -·- · 

MALOAN IDAt UNIOENTFIED G ■ C C ■ C 
AMP HA RE Tt SP. c.o r.o -
TtR~ bf LLI DtS S TR ~E MI r,c2 r.00 

k 1 o 

P!~lP C~ISTATA 0,0 O.C' 
PISTA FASCJATA CoO C.O 
SAH i LLIDAt UNI DENTIFIED 0,C C,C 
PYC~,CGUN ll>A -· ·- ··----- - ---- r, ·. o ·--- <'! oO 
GAM~A R JO AMPHIPOD NO.I 0,0 o.r 
GAM ~AR ID AWP HIPOO NC ■ ? C. O C ■ O 
GAN MA~l0 AMPH(PO DS UNlOENT N03 0 ■ 0 "•O 

PIN•H XIA FABA 
cu·MAC.EA 
TANAIOACEA 
ACTLA CASH;C.HST 
NUCULA SP . 
LUCI NO~A A~NULATA 
LUCl~CMA Tt ~ U!SCULP TA 

0.01 
o.o 
o.o 

----··-··- 0 , C ----· 

(' • 1 (\ 
0,0 
<, • IC• 

C. .oo 
(' .o 
C, C· 
C • 0 - · 
c.c1 
C, .o 
( · • O? 

I. ;-.3 
r • < ~ 
C'.76 
c- .r 
(• . ( 
C- ■ C 
(, .c 
c-. r fc 

• 3 
(' . ( 
c.c 
C • C 
(\. ( 

c.r 
c.c 
f. f 

(' ■ C 3 
(' .(. 

c.0 
C .r ·· ··--
< • 1 I 
r. r· 
r-. 1 ~ 

r.c o . c 
c.c o.c. 
O.? C .17 
o.o o.o 
0.2 c.17 
C- • 0 0 ■ C 
o.c o.c 
r.1 0.09 
r-.c o.r 
5.2 
o.c 
I ■ 6 
0. (' 
0 • 2 
(I ■ 7 
('. (' 

<• • I 
C • C 
3.6 
c.c 
(. (' 

C .(1 

(\ • C 
C • n 

7S , 6 
tc. 1 
9,7 
o.c · c1. r, ·-•· 
o .o 

4.44 
(' .c 
1 .37 
o.o 
0 • 1 7 
0.60 
C • (' 
c. • c4 
o.o 
3.07 
0 .o 
o.r 
o.c 
0. (' 
(I. (I 

(-4 .51 
0.09 
8.28 
0. (., 
·o .C' 
c.o 

C ■ <'- O ■ O 
c.;, C.17 
c • I C • o<; 
'-'•<' o.o 
c-.c o.o 
o.r: o.o o. c · ·-- o. o 
c.c o.o 
C,0 O.C 
0.c• C ,Cl 
, .. 

( • l' (' • 0 
c.03 0.2 
o.c c.o 
0.0--; o.;, 
C • 0 .... 0 • ◊-------··---

C'. O o.o 
c.c1 0.1 
c.c O.C' 
<:· • C· • C 
c.73 4.9 
o.r c-.o 
0.2:> 1.s 
c. c · o.o·­
c.c 3 0 .2 
0.10 r>.7 
o.c c.o 
o. cl 
( · . (' 

c.50 
c.c 
c.c 
( •. C' 

c- • " 
c.c 

1 c. se 
<,. C· l 
1 • 36 
c.o 
c.c 
c.c 
c.c 
C. 03 
C,CI 
0.0 
c.o 
C • 0 

o.o 
3.4 
o • o _ ______ _ 
o~o 
c.o 
o.o 
C • C 

71. 9 
(I.I 
9,2 
o.o c.c- - - ------
c.o 
o.c 
o.? 
c.1 
o .o 
o.o 
c.o 

-•c •" 
o.o 
o.o 
r-.o 

·-- o. c- - ------
c. o 
o.o 
(>.O 

('. 1 
c.r 
C' • C 
('. () 

0.09 o.oc c.o 
o.c o.c o.o 

t • 0 
C'.0 
I• r-

o.o r-.o c.o 
0. r. ·· - t • c, -----o .o--- ------
0 o 85 c.cs 0.3 
o.o 0.C' o.c 
o. es n.r:-s c,.3 

~ y-,-,,----------
AXIN OPS )CA VIPIOIS 0 ■ 28 C ■ Ol Col( 2-e 7 ■ 30 c.14 · loO 
THYA S I R A SP. ~-c r.~ o.r 0.0 o.o c.c, o.o 
PUCH EFOR TIA s~. o.o r:-,o r.c- c.c o.C' c.o o.o 
VLN tR ICARDlA PAUCJC()S.,A'T"A-·-- -- - o.o c.c C ■ '> (.(' o.o c.( o.o ·-
MACC~A Ct-kL CT TENSIS 1,11 C'-o?O <'.45 11 ■ 1 9 ■ 47 C.55 3 ■ R 
MACU~A ELIMATA C ■ O C ■ O C ■ C 0 ■ <'- O.O C ■ C O ■ C 
lLLLINA SP o.r c.c c.r: r.c O,C c.c c.o 

'--------i~u;:.-ni;;-;;_c.,.;..n:,:,.s;-...,.norceno'S'TI"'Anl'TJcRnAnN'"A--------,c-:-. -:-,710:-----7c~.7c,:----7'c-.•cr----,.0 ~~o""-■"'C.---.,c--' • ..,c~·-~-.c....,..---------
P SF PH ID I A LUROI O ■ O r,C C'oC O ■ C 0,0 ( 0 0 0 0 (' 

HIATtLLA SP. o.c c.c r-.r· r.c, o.o ,,.n c.o 
PA~UCRA EILIRIATA 0,0 r.c C'.c r.r o.o c.o c.r 
L I M;:,t: T O • 0 ( • C C • ( 0 • C C • 0 C • C C • C 
L 1 T T I U ~, ES C ~1R t CH T I I (; • I f . r • 0 3 < • 1 I" I • f I • 3 7 (' • 1 1 (1 • A 
M(TRfLLA SP o.o (,(' c.r c.r o.o c.o o.c 
LPH(U WUJ~EA o.o c.c c.r C,C 0,0 r.c c.o 
f-lOLPACJA INTFR~EDtA· - --- ·· - --- - -- - (- . () ,.o '·•' r· ,t C.() O.f' C.Ct 
HLLCTHU~GJDtA Oo f 3 r.Ot r.ro C,J IJ.2~ CoC3 0 ■ 2 
NfMLRTll\tA C ■ CS C-,CO C ■ C7 C, 5 0.43 c.cs C.3 
PPIAPULIGA r,. ,. l'.O (., f,C O.IJ C ■" C.C 

>-----_:,~.;.H~N;,,;:L;.,h,,.;;.:-...,..,m,-"D71"1T-xnrn:::----------7,;-:.:-,,r_----7,-.J(--, 0r.::.,r---r; t o • o c • Ci c • C' 

TLTALS 117,2 I 4■ 7 I 
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TAXON 
AV/ 
HAUL 

7 

VAR 

52-61 

PAOGAAM eE'NTH2 

IO HAULS 

l:l!OMASS (\\ EIGH T) 
SO ~£:-T ~T PCT ORY ~T PCT 

, so .~. TOTAL / SO .~. TOT 
l)AJ T hCNA SP. o.c o.c o.c c.c c.r c. o o.o >------- f-, ~-i-A-1- "~c-G_U_L_L_M_J_A.~.,~P~.-----------~c- . =o-----c-. ~--~c-.- r~_ ---c- . ~c---c~ .-c--~c ~T o. o 
APt l1ICO ll Lll)£.A. (2 SPEC!f_S) C,C:2 c.ro c.ct. O,? o.38 C,(13 C,4 
FTE. 0 1\ £:- L C.t-.C,A 0,0 0,0 O,C, OoC' O,C• C,C' CoO 
PhYLL(O,- c E S P, o.o c.r (',(' o.c o.o 0.0 o.c 
H-<YLL CCC.( l (JAE UN I CFNT lflED ______ o.c ·------ -·- c.c · e,,c c.o o.o - c.c O,(i - --- - ----- -
P(l)AR~[ µuc.tTT[NSIS O,Q o.o C',O O,C' o.o o.~ 0.0 
PIL/>MG I S ~ l~KELFYI O,Cl O,CC r,03 C,1 0,19 G,CI 0,2 
SYLLIDAL UNl~FNTlr IF D o.r c.c C,0 ~.r o.c r.r o.c 

>------c.- CTTTFm--n c AN A 11 , o r. ; r, ---,~,-.-,.,---=r-. r o. ('.'.---r~.~o---o~.-c" ________ _ 
C.LYC l:'R A -C/, P JTATA C,11 C,Cl C',12 1,1 2,ll 0,15 2,4 
GLYCtRA SP , C,11 0,12 C,35 1,1 2,11 0,15 2,4 
GLYCII\OE 0,11 C',03 C,IE 1,1 2,11 C,1 5 2,4 
GC•N IA OA />NNULATA _____________ ·· o.11 ··------ c.c6 - C,24 l,l 2.11 0,15 2,4 
L~UPHl S SP , o.c u.n C,0 n.o o.o c.n (1 ,0 
LU MbMINEh ! S SP,(L,5ICIRRATAI C,C C,C C',O CoC O.O C,C O,C 
hlN UE GFM½EA c.o o.r c.r. c.c r.r c.c c.o 

t-----~=~vTCCT7, • , (· , fl o • 0 o , <' ---U • (I C' • 0 
A~ I C I U£.A SP . o.c 0,0 c.c c.c o.r r.c o.o 
LACNlCl ClRhATA 0,17 o.oe C,28 1.7 3,26 C'.24 3,6 
PRt O~LSFIG CIR R JFERA ---- - - o.o c.o o.r o,c o.n c.c c.o 
TH/I MY~ S~. OoO CoO C,( C,0 0,0 G ■ C OoO 
(HA LIGLUI\L SE TOS/> c.c 0 ,0 c.r o.o o.o 0,0 c.o 
<..l><1 I ATULluAf- UNlfllNTlFJFD O ■ C C,C Cot' 0,<' O,C C,O 0 ■ 0 
<..llS SUf. l L)/lt- u'JfOn •TJFlE-0 C ■ C· c .c c.c c.c o. c O,C c.o 

t-----~~-~/iK[ AUL. (J(, A~Ttl 3,07 0.60 (,77 3(· ,7 5A,Pl 4, 30 6. • 
CAPII LLL/l CIIPITAT/, C,C C.C C',O 0,0 O ■ O G,O 0,0 
(.APlTLLLl0/IE (H.FILO B~AN CHUS) 0,0 O.O C,0 C,C O.O 0 ■ 0 C,O 
AI ss YCCC t-1 }, s'-,_ u~_P _SP -- - - -- --- ----- ---- (jo' •• cc ______ c(' •• o" (, . (, (•. C· 0. 0 0. ( , (., 0 ,.. .. :,, - - - - O • C ---- - c, , C'- . O • C - -c , r OZ d --------
MAL DAN I D /l~ UNIUE'NTFifD 0,0 r.c 0,0 C,C c.o o.o o.c 
AMPHAkEll SP , f; ,0 c; ,(I 0,0 C- ,C• O.O 0,0 OoO 
Tf:-FF LE LLILd: S <;TR(;fMJ O,C· c.o o.n O,C (\,(' C,C' c.c 1-----~~~-~"-... -,~.=~,= -~~~~~=------,..,-,--,,,-------,,---,..----.-,--,-,,----,-,--;-u---..oc-,--,o,.,---,,or,-cc"''---,-c.-1 .-,,o---------
P J S 1 A Lf! S TATA 0,0 O ■ O 0 ■ 0 C ■ C O ■ O 0,0 D.O 
PIST/l FA~C IATA o.r o.c C,C C,C o.o c.o o.o 
SAb~LLIUA E UNIDENTIFIFO o.c c.o c.c o.c v.n o.o o.o 
PYCNCGON lu/> -------◊ -.c -------ci .c- - C .(' - --- C .c· --· -o, 0 o. ◊ ------ ◊ ~ o---------
GAMMAM 10 A,..PHIPOO NO,I o.o c.o c.n C,(' o.c o.o o.o 
GAMYA t< ID A,.,PHJP OD NO,? (',( Ci,(; O,(i (',(' c.n O,f' o.o 
~AM~A MIO A"PH ! Pnos UNIDENT NQ3 C,0 0,0 C,C ~.o o.o o.c o.o f-----~~~=~~-----------------,----,-,-----r:-·-.-,---.,.or,--,cr------rc-;-r-c--.-o~-~,_~,-c.---~o~.~o~---------. ' • t 
PJNJ\,lXIA FAl:lA 
CUMACl:.A 
TANAICACEA 
ACILA CA STf.f_Ns,s­
NUCULA 5P, 
LUCI r-. c ,-.A ANNUL ATA 
L UC l~ C~ A 1 1:.t-.Ul~CULPTA 

J i: I c /11 A 
AXll'.L PS IOA VIRIOI$ 
THYA S lhA SP ■ 
f.GCH!:F Oh TIA SP, 
vtr,f: h IC Af.C- I A PAUC I ens TAT -A 
,..ACuMA LA f. LGTTEN S IS 
"'ACO~A tLIMATA 
TtLL tr,h SP 

ORI\ I /\PHAN/\ 
PsLn,qoJA L GAO I 
HIAT ELLA SP, 
PAt-. nOP A tlL!RIATA 
LI Mf-lt: T 
UITTIUM fS(r~TCHTII 
,.. I TI-I ELLA SP 
CPH!UhCILtA 
"uLPA.CIA INTFR,..F~IA 
HCLUTl ·\11,L l GE A 
NLMF:t-.:T 11'.fA 
Pk!APULICA 

TOTALS 

(J • C• C,. ('• 
o.0 o.c 
C,C 0. (1 

-- o .r, -o." 
('l,08 C- ■ C 3 
O,C4 c.02 
r,c? r.rc 
0. (• () . ( , 

0 .c- 4 0 .(' () 
c.c2 C- • C'O 
G • C' (' . (' 

t' .o o.c 
0 • 16 C', C8 
C ,C c.o 
t • (' (l. (. 

o.e c.o 
o.o (,() 
(\. (' C'." 
C • <' o.n 

.c 
C ,C (). 0 
c, • C C • C 
0 •' ' ( . (, 
G ,( r • < 
0. C, C • <' 
l ■ I "' 1 :i.? 2 
0 • C C • 0 . - . c 

n. e o,c o.c o.o o.n 
c.c 0,0 o.o 0,(' o.o 
C,O C,C o.c c.n o.o 
0,r- 0 .c o.o "·" ---- c.c-
r.1e C,8 1,53 C,C4 C,6 
c.13 r:,4 c,77 r.c? c,.3 
C,(4 0,2 c.~E C,C'l c.2 
( . { ' 0 • l 
' ' • C·~, ( \ . 4 
r-. ('lf, ('. 2 
r-• c o.n 
('. (\ (' .o 
( ,. 2P. I , t 
r.c o.c 
t: • (! o • r-
r. r- 0 ·" C.. () 0,C 
c.c G,C 
(,C C , 0 . (' (\. l. 
c.i: C' • C 
(,r 0. (' 
r, •" {'. (I 
r,r r,c 
r,r c.o 
:i. ( " I I ,5 r,r {I • (' 
( . ( (' .o 

52 .2 

( ' . (' 

C• • 77 
(' ■ 38 
o.o 
0,0 
3.07 
(i. 0 
('. 0 
C'. 0 
o.o 
o.o 
0. (' 
f'. ( · 
0. ('l 
C ,0 
0." 
c.o 
0. 0 

?2,03 
" • I) 
o.c 

C • ~ 
'1.('12 0,3 
( , ,('I) 0.2 
c.c c.o 
0, ,, - ·- c,·;o-
c .oa 1.2 
c-.o o.o 
c.o o.n 
C, C' c, C' 
c.c c.o 
c.c o.c 
o.c 0,(' 
<-,o < .o 
c.c, o.o 
r.c c.o 
n.f'I O,C'· 
c.c 0,('I -
c.o c.o 
1.15 17, 6 
t1 ■ C' 0,C 
c.c o.o 
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FPf.QUF: t,CY 
( PFY C fNT UF HAULS} 

M .·1.,n T f' YP,'\ N[ /.l!LCJGAc. n - ~ l C(' .f --- ----- - ---------- - -C A F J T FL L TD At" (H. F ILnti r<ANCH 6(· .( 
G I.Y( FFA 1\M[ R I C/INA 2(' .r 
r ~Arvx s r. 2c . c 
CAP1TELLA CAP IT ATA 2c.c 
~ACC~A C A ~ L. G TT FNS I S 2r .c 
~t IT ~ON A SP . r.r 
PH/lll\.'CGUL L t,11/1. SP , {, . r, 
A,-, H- ( ,c, l T f • HH: 1\ ( ? SPF CI f S l ( • C 

- --------------- .......... ~~1-~1~~;~~--!TTTl,A 
r1-IYLL CDC ( T SP o 

p I-' y L L C ')fl C I [) A E. lJ N r Dr NT Ir: I r D 
PC' r f . 1-'K F F' l I (,I - T 1 F NS I S 
PILA~G I S O~~kf l ~ YI 
s :v LL If~ A [: lj t,.Jt n E.:: /\JT [ r I F. D 
GI YCTF' A CAPJTATA 
C,t Y ( FF' A SP • ---- ---------------,..-,,::-?T, ~~-~,.-~----------------
GlN l tDA t.~!t', lJ L />TA 
f ' r-!UF'·HIS 5P e 
LUI/ Pf. I ~~~ I S SP .{L. e ICI RP tT 
N 1 i'l (T Gr.. H Mr ,\ 
O l'i,' VlLLFA SP . 
A!'1C 1 D f· A c;p, 
L 1' C , r,. l C'.:· C I 1: PAT 1\ 
Pf.: I ( F-, t S I> I O c I FL I F E- P /\ 
Ctt;\f 1 C t'.l1t·.~ S r: TCS.A 
Cl _;l f . /,TIJ[_ J f)AE. u~ I D[l'JTIFi c D 
CC: S~l/J.. I DJ\f':- Ut'- : IDENTlf-' I ED 
/-SY(t•IS ::P 
T SC: C- 1 f. RU ~, S P 
I'- 1' l L f' to-· l 1) f.. (. U r. l ( !: N T F l F r) 
t.t·p~ : / :, rTF ~P . 
I U ft F U _ [ t ) f ~. SILLU" 
T r· I< t· (Ji : f'/, t•JCI-U'j GL AC [ALI S 
!='I S T A CPISTI\TA 
P I ~; T I\ FAS C I /l T t­
St. l.:, t: L L I f)/• F- u ~Ir,, na I f-' J Fr,, 
PY CI' C(;Qr,J I ~A 
(; Atv' f, f', f! [ IJ A"-1l=· H J PC ; f) NO , l 
c_: /. t ' !./f. I t, A~f ' t-' ! Pf;D NO . ? 

• r., • t• 
( • C 
C'· • C 
(,. ( , 

<: • C 
( ' • C 
( . ,. 
re-·~·--------
c. c 
,., • ( i 

0.c 
C • C 
r:..c 
(', . ( 
(' . (' 
( . ( 
..:, . ( 
,:, • C 
( . ( 
( • C 
f . • t 
C • C 
C • C 
.' . 
c.c 
c.c 
(; • r"c 

C • 0 
C • r 
r. • C 
c.c 

-----------------,---.-.~....,.....,--r-n---.r"'PHTr.1nus~nFN...,.....------,---.-....------·------
J S ( f'COA 
PI t-:t- I X I A F /, E, A 
CUI-' /'-C. FA 
TA Nt-Tr:t-crA 
AC!Lf'. CA~-T H - 1' , S IS 
NlJC-lJ I A S P. 
l.l l( Jt'- :C' ·I /\ A~;i'4 UL/\TA 

U l. I r--.. I · ., /\ I •.:. r,. L I S l. _, 
/1 X l t ( l PS I D / , S r. ~-P I CA T A 
A X I ~ C O S T D A V l r: I D I S 
T ~' Y t ~. I c., A <; P • 

. f::• C· C- ~- £-- F C1 1· ' T I A SP • 
V LN f F TCA r _O I A PAUC I C O S TATA 
M/1.CC~ A ~L l ~' AT I\ 
TF· Lt I~.' /\ SP 
C( ' Vf- '.·, ( •/.1yA 5< SU':.' D I APH 

c.r 
( • C 
0.r 
r. c 
c.r 
r, • (' 
(I • l 
.· . ., 
G.C 
( , •I) 

C • ( · 
C • C 
0.1 
0 • (' 
0.0 .. 

P ':: r, Pt- · I f) I II L C F () I C • (' 
HTATFL LA SP . e.c 
PA r-- 1r·• co A u 1 L r i;, 1 Ar A c, • r 

----------------~L. I Mr L -r · - · - - --------------7c-.-,c=-----------
u Ir~ 1 uM fSC H~lCH TII r.o 
~ITrf LLA SP n.r 
CPh ! \JIJ C TGE/\ C.C-
l,T LS A() I A J N 1 E h M f D l A (' • C 
,~ f L ( T h tJ \ < r j [) f 1\ , , e (. 

~lt' r:Ff; TT N f.A li.C 
i n-· r 1.r··uL r 1'•1\ r:. r 
M: 1- ◄ Yl'-- CH t1 F IN/ltv'uf:Nli~ ': • 
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Fr-L (,Ur: ~KY 
c Pf: P cc~n .-:i :=- ~'/\UL s l 

/\ ~ I.' ( : T \.' Y f' /'. NF /1. U L r1 GAS T F P 
CAP I T r L L I D A l ( h • f' l L ij FF /1. NCH 
TH Ai::Y:X SP o 
CAPJTC: LL /1. C/\PITATA 
Cl YCU . A CAPIT/\TA 
PV(:1'(.'(;C1l'J I DA 
l:A I Tf-:ONA SP • 
Pt41' I l', r G ULL,,: l A ~n . 
AfJHI q :, 1T n I8 f-' A ( 2 sr-=-E' CIF.S) 
,· _ r· L , , 
PHYI L C-,DCJCF: SP • 
1'HYLL( ·DnClDAl UNJDF:-NTIFIF"D 
~) P f) /. PK c::.- PUG E T T F N S I S 
rILArGIS □ fPKF L E YI 
SYLLll>Al' lJl',TfJLNTIF I FD 
GLYC~~A AM fR ICAN/1. 
Gl Y C r r::, A SP • 

l C- l f: 

en . c 
4( .c 
4 f • (' 
?C' • C 
2 C • C 

f , . ( · 
c.c 
0 .0 
ti . \ 

o.r 
c.c 
r.:. 0 
c.c 
c.r 
o.c 
c.c 

GCH J t .D /\ Al'lNIJLATA CeC 
Cl' /Llf:'l'IS c;p . C'.C' 
LU 1-' f • f. I NF ~; I S SP • ( L • Ll I f. l R r; A T <' •I ' 
I' . I f\ r, F c;F ~-~•FA C • C: 
nDPV ILL~A SP. f.(' 
M : JC 1 0.f: A SP • , ., • ( 
L A C t' i I C r C l Ii r: /1. T A C • C' 
~'F J, ' 1-, [;<_,P IO C l /d ; [FE i-: A c- . 0 
Cl-·/\r T( ' l!Jf'; [ SF Tr S t, ( . c; 
C I Pr; /\TU L I DA F U' I l f':' F N T I F l I:' D r: • (' 
CC S ~- I Jr T U A E U 1'. I D F NT I t I ED C· • C 
A~Y(h!S sr ,-.( 
l SOC if.' RUS SP C .C 
lvl/, L I: t I' I f) A f Lit- · I f) EN T F I FD (' • C 
A H I J I • !\ I r: T ~ s r ' • '"' • (' 

5 HAUl 

-------------------.-,--,-F_,,,_,,, 'f7• !,---.L,--L--.1 r<I )Tf·7S,.--..,..s-1rrr1 <'C'TF...,,a_,--,-1----------c,---.~--------- --
T f-> J( ~'L f.f; /\NC r'lJ S GL.6C 1ALfS c.r 
Pl S T ~ C~ISTATA r ., 
P I S T ,C. FA~CIATA r. c 
s /-, ~ r LI I D 1\ F u t-. I r 1:· N T t F I E f) 0 • r 
( , /IIM · /.1- ' JI_) /l 1•Pl-· I PC' C• ~-' D oi C.() 
G,t,~~APID A~ PHIPL n N □ . 2 C.O 
(,tf-..'/.f, (.s [ D Ar-.-'rH t PSCS lHdDFl'-I T C'.C 

f'INt--IY IA FAP.A 
CtJ Mf.Cf-" A 
T /. N/. I (;,\Cl:-/\ 
AC I L .', CI~ ST F E 1'.: SI S 
r-.·ucLLI>- SP• 
LlJC!f'(' ._,,/\ /\N NULATA 
LlJC l i'-T>1A T fr,:UI SCUL P T'A 

. L : I · 

C • C 
C • C 
<:· • t: 
( . (' 

c.c 
C • r. I 

C • C' 

AXIf' r ~SIGA VJ~IDlS r.c 
THYt. S f'</\ SP . CeC' 
1-T C t F r OR T I A SP • f, • C 
V [ Nfr-dCAF• !) I A ~/llJC ICll ST,\TA C.C 
l•lf.CC,-.. ' A CA PLLTH- ~JS JS C.C. 
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Appendix IV 

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

Extract Table" by Zi.irich-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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