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ABSTRACT 

Supervisor : Dr . Derek V. Ellis 

A log handling ground situated on the northwest coast of Saanich 

Inlet, B.C . , is generating bark debris which has deposited to a thickness 

of greate r than 15 cm over approximately 1 km2 of a shallow, subtidal 

sand bed. Survey of the benthic epibiota by scuba divers and of the 

infauna by 5 replicated 0.1 m2 van Veen grab samples at each of 16 

stations showed a marke4 alteration of the biota. Variability in bottom 

sediment structure and wate r quality was not great enough to cause the 

observed faunistic distributions . Applica tion of classification and 

ordination to the data r eveal ed tha t infauna responded primaril y to a 

gradient in bark debris thickness, secondarily to depth and leas t of 

all to seasonal variation • . 

The sand bed infauna was domina t ed by MyeeUa tumid.a, Mesochc.etopterus 

tayZori and at greate r depth by PhyZZochaetopterus prolifica. The 

community may be characteristic of west Saanich Inlet coastal santls . The 

sand population was markedly altered by deposited bark debris l evels as 

low as O. 8 cm in mean thickness. Suspension f eeding organisms we re 

diminis hed and popul ation biomass and diversity was reduced. Sand bed 

faunal at tributes \\·ere lost as b a rk debris thickrned . Small polychaete 

and crustacean dominants appear ed which uti lized the debris for attachment , 

pro t ection and food . It i s hypothesized tha t, with abatemen t of fiber 

deposition, return of the sand bed f auna may not occur until pre-deposition 

conditions re turn. 

A number of community analytical t echniques ~-1e r€. applied to the data 

to differ en t ia t e faunal trends object ively . The me thods i ncluded clus ter 



analysis , Zlirich- Montpell ier analysis and reciprocal averaging 

ordination. As well, species-abundance relations, relative diversity 

and faunis tic primary feeding type relations were examined. An 

evaluation of the analytical methods suggested that the re l ative 

merit of each would vary with the degr ee of he terogeneity of the 

data. Cluster analysis indicated gross biotic differences , although 

the Czekanowski coeffici ent of similarity isolated structural gradients 

which were not evident in clustering by Jaccard ' s index or a Zurich­

Montpellie r analysis . Ordination was more sensitive to faunistic 

gradients and as well suggested the re l ative j_mportance of 

environmental factors which media te the trends . Species-abundance 

rel ations, diversity and trophic structure measures explored 

community complexity and stability. A combination of the analyses 

in complementary fashion was found to be the best approach to elu­

cidate and substant iate fauuistic trends in this study. 
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PART I. Introduction 

A . ' OBJECTIVE · 

The effect of bark and wood debris derived from water-borne log 

handling operations on the marine benthos has been a subject of some 

analysis in this last decade . However, with the exception of a single 

broad, semi-quantitative study in southeast Alaska (Pease,1973) and a 

more in tensive survey of an estuarine log handling operation in Oregon 

(Wa lker, 1973) , no quantitative analytical study of effect s has been 

made on marine bottom communities . The present inves tigation of a log 

handling ground, locate d 2 km south of Mill Bay on Saanich Inlet , B.C . 

(Figure 1.1), was unde rtaken in an at t empt to correc t thi s condition. 

In this general context the detailed o~jectives of this study were : 

(1) to accurately map the distribution of bark and wood deb r is deposi ted 

on the sea floor proximal to the Mill Bay l og dump; (2) to determine the 

charact e ristics of the sediments underl ying the fiber bed as a pre­

requisite to establishing the pre-discharge s tructure of the benthos 

(this is in accordance with Thorson ' s (1957) concept that parallel 

infauna! communities may be expected to occur in simil ar sediments ); 

(3) to quanti tatively evaluate the impact of deposited bark and wood 

debris on the infaunal biomass, abundance , species composition , diversity 

and primary feedin g structure; (4) to determine the relationship of 

these biological paramet ers to gradients in bark deposit thickness , 

sampling depth ar.d seasonal variability; (5) to sugges t a l evel of 

bark deposit thickness at which the effects of the debris become 

critical to the maintenance of t he sand community s tructure ; (6) to 

determine the process of infauna! succession in a non-depositing f iber 

bed , and ( 7) to infer from a scuba s urvey of large epi fauna and deep 

9 



Figure 1. 1 Section of Canadian Hydrographic chart #3451 

showing north-central Saanich Inlet. The study 

area i s a coas tal sand bed running f rom McPhail 

Poin t , 2 .3 km north to Mill Bay . Centrally 

located in the sand bed is a log dump, booming 

and storaie ground, comprising 15 . 3 acr es of 

foreshore. 
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burrowing pelecypods the impact of bark debris on organisms overlooked 

by conventional remote sampling techniques·. · 

The application of analytical.methods to the analysis of marine 

benthic populations has become widespread in the past quarter century 

(see Section IC). Because of the complex nature of many numerical 

techniques, attempts to combine and systematically subject benthic data 

to numerical analysis have not often been accomplished. It was a 

further objective of this study to apply and compare several mathematical 

analyses to elucidate and substantiate the effects of bark debris on the 

shallow subtidal benthos. 

10 



B. REVIEW OF THE EFFECTS OF WOOD DEBRIS ON BF~~THIC ECOSYSTEMS 

· There are approximately 200 log dump, sorting and storage grounds 

situated on the southern B.C. marine coast which handle more than 1000 

cubic feet of wood per year (Waelti and MacLeod, 1971). Methods of log 

handling and transport are reviewed elsewhere (Conlan, 1974b). Rough 

handling and transportation accidents often result in the loss of bark, 

wood splinters and logs. Schaumburg (1973) found that about 20% of a 

log surface is abraded during log handling, this figure varying some­

what with the wood species and method employed. The loose logs and 

debris are washed onto the shoreline or sink and deposit onto the sea 

bottom. Most log handling areas are encompassed by a barrier of boom 

sticks to localize debris deposition , The author estimates from British 

Columbia Lands Branch files that 4000 acres of water are or have been 

used for log handling in south east Vancouver Island alone. Many of 

these operations are located in bays or estuaries, which may be highly 

productive and provide nurseries for young fish and invertebrates 

(Cronin, 1967). A large area of productive coastal sea bottom in 

British Columbia is thus susceptible to being blanketed by wood debris. 

Wood deposition may alter the benthic environment in several ways. 

Wood particles on the sea bottom differ in size, weight and shape from 

inorganic sediments, thus altering the porosity, permeability and 

stability of the substrate available to benthi.c biota (Jones, 1973). 

Wood particles may increase the organic l oad of the sediments by 

leaching soluble components such as carbohydrates, resins, tannins and 

lignins. Further~ore, degradation of the organics may exert a measurable 

oxygen demand on interstitial and overlying waters. If oxygen 

depletion is great, hydrogen sulfide may accumulate to toxic levels. 



Alteration of the benthic environment in these ways potentially can 

affect a benthic population so tha t changes result in species composition, 

relative abundance, biomass, diversity, production and interspecific 

relations. 

The ecological impact of bark debris generated by aquatic log 

handling has been documented by Ellis (1970), Lehman (1970) and Pease 

( 1973) in Alaska, McDaniel (1973) and Conlan et. al . (1974a) in British 

Columbia,and Schaumburg (1973) and Walker (1973) in Oregon. An extensive 

review is given in Conlan (1975a). Wood debris, bark and sunken logs 

deposit in a blanket around the source of log introduction, often to 

several hundred feet distant. The thickness of the deposit appears to 

vary with the method of log dumping, the distance from the source, the 

species of wood handled, the frequency and amount of dumping and water 

cir culation patterns. Areas used solely for log storage or locations 

subject to strong currents show little or no debris accumulation. At 

log dumping and booming grounds, however, deposits are thick and 

evidence little decomposition. 

Wood and bark leach soluble organic materials when in contact 

with water. The rate of leaching varies with the age and species of 

wood,contact time, wood surface area, holding water temperature, salinity 

and circulation (Sproul and Sharpe , 1968; Atkinson, 1971; Benedict and 

McKeown, 1971; Gove and Gellman, 1971). The l eachates exert a strong 

oxygen demand and ~thigh concentrations in test conditions are toxic 

to shrimp, Dungeness carb, trout and salmon juveniles (Henriksen and 

Samdal, 1966; Pease, 1973; Schaumburg, 1973; Servizi et . al., 1974; 

Buchanan et. al., 1976; Peters et. al., 1976). In natural conditions, 

however, leachates seem to alter water quality very little, except in 

12 



enclosed, poorly flushed bodies of water (Pease,1973; Schaumburg, 1973; 

Peters, 1974). Chang and Levings (1976 a and b) explored in the laboratory 

the physical impact of wood debris. They suggest that, at least when 

large amounts of debris rapidly deposit to 20 cm or more, death by 

suffocation will be the immediate issue. 

Benthic epifauna are sparse where bark debris is soft and loose 

(Ellis, 1970; Pease, 1973). Where simken logs and rocks jut above the 

debris, sessile organisms attach and cryptic forms such as crabs and 

shrimp hide beneath. Small amphipods live amongs t chlorophytes and 

diatoms growing on the wood surface (Levings, 1973a ) and wood burrowers 

live within. Benthic infauna are markedly altered in species composition 

and bivalves in particular are decimated (Pease, 1973; Walker, 1973; 

Conlan et. al ., 1974a). 

The study of the biol ogical effects of wood and bark debris to 

date has been largely qualitative. This s tudy was therefore initiated 

t o bring the effect s into a quantitative perspective with the aid of 

computerized analytical techniques. 

The results of this investigation should have broad application 

to the problems of ocean dumping and l ar ge particle discharge f rom pulp 

mills and log handli ng grounds . It is hoped tha t resul t s will contribute 

to the establishment of gr ound rules for government r egul atory agencies. 
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C. REVIEW OF NUMERICAL ANALYTICAL METHODS FOR THE STUDY OF 
, BENTHIC POPULATIONS 

The technique of environmental monitoring using the biota as 

indicators dates to the pioneering benthic assessments of Petersen (1918) 

and Boysen Jensen (1919). Benthic fauna are particularly useful in 

studies of aquatic pollution because of their sessile nature. A number 

of biotic diversity indices and guidelines for pollution zone nomenclature 

have been proposed in an attempt to unify and systematize the study of 

pollution (for a review, see Leppakoski, 1975). Indicator organisms have 

been selected by some biologists, with the intent of mapping their 

distribution and abundance to index the extent and degree of pollution. 

Full benthic community analysis has developed from the simple 

comparison of species relative abundance and biomass to the more sophis­

ticated multivariate techniques of community classification and 

ordination pioneered by terrestrial plant ecologists in the earlier 

half of this century • . A review of methodology is given elsewhere (Conlan, 

1975b). Classification is a method of grouping sampled biota into 

community groups or associations. Once delimited, the structure and 

faunal interrelationships between communities may be analysed. 

Ordination treats the data as a continuum. The technique is sensitive 

to gradual trends in faunistic structure which may be relatable to 

gradients in environmental factors. 

Community groups can be described and compared by measure of homo­

geneity, diversity, standing crop and constituent trophic structure. 

Population modelling attempts to describe how the species of the 

community divide the available resources (pielou, 1969). Stable climax 

communities are often described by a lognormal distribution, whereas 

14 



unstable, ecologically stres sed communities show a geometric-type 

distribution (Whittaker, 1965). Communities may also be comparedby 

diversity measures such as the Shannon-Weaver index· (Shannon and Weaver, 

1963) which determines both the number of species and the "evenness" 

of the species distributions. 

This investigation studies the impact of bark deposition on the 

associations of the shallow benthic macrofauna of west Saanich Inlet 

by means of qualitative and quantitative analytical techniques. Class­

ification of faunistic associations is made by means of cluster .and 

Zlirich-Montpellier analyses, then trends in biotic distributions are 

explored by ordination. Community structure is examined by use of the 

Shannon-Weaver diversity index and by the degree of conformity to the 

lognormal or geometric type of species distribution. An insight into 

faunistic interrelationshiµ;; in the communities is formed by ... n 

examination of the relative composition of four primary f eeding groups: 

suspension feeder, deposit f eeder, herbivore, carnivore and/or scavenger. 

15 



PART II. The Mill Bay Study Area 

A. CRITERIA FOR THE SELECTION OF THE STUDY~ 

Environmental impact studies require that data be gathered on the 

nature of the environment prior to impact. An alternative , when pre­

discharge data is unobtainable, is the sampling nearby of areas 

untouched by discharge. Thus obtained is a set of test data to be 

analysed against a comparable set of control data. With this latter 

method of study, it is assumed that the control environment is repre­

sentative of conditions prior to discharge. In the shallow marine benthic 

environment it is not often possible to find satisfactory control areas . 

In bays and estuaries, sediment features, salinity and current patterns 

are variable, so that no two adjacent areas may be alike. Benthic 

infauna are sensitive to these parameters, especially to bottom currents 

and the nature of the sediments (Sanders, 1960). On the other hand, 

uniform coastline which is unbroken by major freshwater inflow is not as 

likely to vary in the above environmental features. A less variable 

benthic fauna results (Jones, 1956). Thus, when a discharge is established 

on the uniform coast, one can assume with some degree of confidence 

that the benthic environment prior to discharge resembled the surrounding 

environment of the coastline . Presumably cessation of the discharge 

would result in an eventual return of the coastline benthos to this area. 

Figure 2 .1 displays the locations of log dumping grounds on coastal 

waters of British Columbia. Many of the grounds are situated in shallow 

protected waters, often close to a freshwater source which acts to inhibit 

wood borer infestations. Of those grounds situated on uniform coastline, 

the log dump in Saanich Inlet, located 2 km south of the town of Mill Bay, 

16 
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was selected for study. The site was chosen for the following reasons:. 

(a) the log dump is situated on a 5 km stretch of uniform coastline which 

is uninterrupted by major freshwater and effluent discharges; (b) the 

sediments and benthic infauna are highly comparable to the coastal seabed 

9.5 km due north, which has been extensively studied by Ellis (1967); 

(c) part of the log dump and booming site had been abandoned for a 

known period of time, which allowed for a study of benthic succession. 

17 



B. DESCRIPTION OF THE STUDY AREA 

The· area selected for sampling is situated on a 2.3 km stretch of 

coastline on central west Saanich Inlet in southeast Vancouver Island, 

British Columbia. The sampling area encompasses a log dump and booming 

ground, situated at latitude 48° 38.7', longitude 123° 31.6'. A sandy 

beach runs the length of the shore, interrupted briefly by the rocky 

headland of Verdier Point. Sandflats continue subtidally, at a roughly 

16° slope, then merge into mud below the 100 meter depth (a.f. Gucluer 

and Gross, 1964). The nearest sources of freshwater inflow are 

Shawnigan Creek, 2.6 km northwest of the northern boundary of the sampling 

area and Johns Creek, 1.6 km southeast of the southern boundary. The 

dominant freshwater influence is from discharge of the Cowichan River 

and Fraser River to the north • 

. Herlinveaux (1962) has compiled 30 year's data on the oceanography 

of Saanich Inlet. At depths comparable to the study area (5 to 10 

meters), water salinity fluc ~ua t .es from approximately 28. S ppt to 30. 2 ppt. 

Two annual minima occur, a winter dilution coinciding with winter 

precipitation and with the runoff of nearby Cowichan River, and a summer 

dilution coinciding with maximum runoff of t he Fraser River . Annual 

water t emperature ranges from a winter low of approximately 6°c to 

double that value in July. Short-term temperature variations occur at 

all times of the year which can be partially attribut ed to the tidal 

pattern. Dissolved oxygen levels at 10 meters depth are seasonally 

high and always remain above 3 ml/1. Maxima in excess of 15 ml/1 are 

reached in July, coinciding with the bloom of phytoplankton and benthic 

algae. Curre nts in Saanich Inlet are weak and variable, determined by the 

winds and tides (Herlinveaux, op.cit.). Tidal movement is greatest 

1 



along the western side of the inlet duri_ng the flood and along the eastern 

side during the ebb . The tide pattern is mixed semidiurnal (Herlinveaux , 

op.cit . ) . 
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C. HISTORY OF THE MILL BAY LOG HANDLING GROUND 

Log dumping and boomi?g have operated at the Mill Bay site since 

the 192O's. Logs were originally dumped at the shoreline, then boomed 

loose. into rafts. Two locations were used for the dumping of logs, 

situated as in Figure 1.1: one situated north of Verdier Point, the 

second opposite Tanner Rock. The former dumping site was used inter­

mittently and abandoned in 1957. All dumping presently occurs at the 

location opposite Tanner Rock. 

In 1967 a landfill spit with two slide ramps was constructed 

opposite Tanner Rock so that logs could be dumped into deeper water. 

At this time also, a new method of handling was introduced, that of 

binding the logs into bundles prior to dumping. This method effectively 

reduced log damage, loss and release of debris. 

Approximately 300,000 cubic feet of logs are presently handled per 

year (Pacific Logging Company, personal communicacion). Major wood 

species handled, are Douglas fir (Pseudot suga menziesii ), Western Red 

Cedar (Thuj a piicata) and Western Hemlock (T'auja heterophyiia). To 

avoid rough winter weather, operations ceas e in December and resume in 

March. Log handling activities cover a water surface area of 15.3 acres. 

Logs are dumped and sorted next to the landfill spit and then stored 

for up to one week at the perimeter of the booming ground before being 

transported to mills for processing. 

20 



PART .III. Methods 

A. INFAUNAL SURVEY 

(i) Sampling design 

The field log in Table 3.1 outlines the format of the field sampling 

program at Mill Bay. The preliminary survey examined the topography of 

the sea bottom, the nature of the sediments, the distribution of the 

bark debris blanket and the nature of the infauna. From this investigation 

the infaunal sampling program was developed. Seven permanent sampling 

stations in the fiber mat, situated as shown in Figure 3.1 and described 

in Appendix I were positioned at varying distances from the log dump spit. 

Because the sea bottom was not level and hence faunistic variability would 

occur with depth (Thorson, 1957), the stations were aligned on three depth 

contours at roughly 5, 7 and 11 meters below chart datum. Control stations 

to either side of the fiber blanket were established at these saue depths 

to give a grid of thirteen sampling stations. 

In January, 1976, two further stations were created in the bark 

debris at the 7 m contour. Control station 10, situated at the same 

depth, was re-sampled for comparison. 
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Table 3.1 Field log describing the sampHng program 

Sampling Purpose 
date · 

25/2/75- Preliminary general 
28/2/75 survey 

20/3/75 

8/4/75 

28/4/75-
7/5/75 

9/6/75-
21/6/75 

11/8/75 

20/8/75 

18/ 11/75 

8/12/75 

16/1/76 

22/1/76 

Sediment coring 

Sediment coring 

Infauna and water 
sampling 

Epifauna sampling 

Interstitial water 
sampling 

Sediment coring 

Sediment coring 

Sediment coring 

Sediment coring 

Sediment coring and 
i~fauna sampling 

Equipment 

2 1. Niskin bottle 
0.1 m2 van Veen grab 
3.1 cm I.D. gravity 
corer 

·Location 

Proximal to active 
dump and booming 
ground 

3.1 cm I.D. gravity Abandoned log dump 
corer 

3.1 cm I.D. gravity Throughout study area 
corer 

0.1 m2 van Veen grab Stations 1-13 
2 1. Niskin bottle 

1 m2 and 16 m2 Stations 1-13 
quadrats 

50 cc syringe 

3.1 cm I.D. gravity 
corer 

3.1 cm I.D. gravity 
corer 

Station 4 

Stations 3,5,6,7,8, 
9,12,13 

Stations 1 and 11 

3.1 cm I.D. gravity Throughout study area 
corer plus stations 1-13 

3.1 cm I.D. gravity Throughout study area 
corer plus stations 3,4,5, 

8,12 

3.1 cm I.D. gravity Stations 14-16 
corer 

0.1 m2 van Veen grab 
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Figure 3.1 Biotic and water sampling stations, hydrography, 

and distribution of benthic sediments and bark 

debris at the Mill Bay study area 



(ii) _ Collecting techniques · 

In both surveys biological samples were collected with a 0.1 m2 

van Veen grab. A description . of the structure and sampling properties is 

given in Holme (1964). Lie and Pamatmat (1965) and Gallardo '(1965) 

demonstrate the flat biting profile and sampling efficiency of this 

equipment. 

Five replicate samples were collected at each station. In order 

to determine whether this sample size was sufficient, lognormal plots 

of species abundance were made for each station. The data (Figure 4.1) 

seemed to show that there were more moderately connnon species and 

fewer rare or common species. The curve of the fitted function was 

truncated at the left because not all of the rare species were sampled. 

Increasing the sample size would move the mode of the curve to the 

right as more rare species were caught. 

It can be seen in Figure 4.1 that at all stations, between 65 

and 85% of the potential species were collec·ted. In view of the 

contention (Cassie and Michael, 1968; Day et al., 1971; Field, 1971; 

Hughes and Thomas, 1971a and b) that rare species are of little use in 

identifying major faunistic distribution patterns, it was concluded 

that the conventional 5-replicate survey (Longhurst, 1959) was adequate 

for this program. 

All samples_ were screened through 1 mm mesh to retain all com­

ponents of the macrofauna as defined by McIntyre (1969) and preserved 

in 10% formalin neutralized with hexamine. Temperature measurements 

and sediment subsamples were taken for each haul prior to screening. 
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(iii) Identification and quantification 

In the laborat ory the samples were trans ferred f rom the original 

10% neutralized formalin to 45% ethanol. Bark debris was inspected· 

under a 12.5 power microscope to be certain tha t all organisms were 

collected. The biot a was then preliminarily sorted i nto major taxa 

(errant polychaetes, sedentary polychaetes , molluscs, crustaceans and 

others) and within major taxa into apparent species. 

Identifications were undertaken at the same t ime for both the 

May, 1975 and J anuary, 19 76 surveys to ensure consistency in the r esults. 

Organisms were identified to a l evel at which t heir taxonomic status was 

differentiable , without doubt, by the author. Literature documenting 

species distributions and habitat t ypes was consulted to substantiate 

identifications. The identification of the amphipods was ki.ndly verified 

by D~. E.L. Bousfield of the National Museums of Canada and that of the 

errant and sedentary polychaetes by Dr . R.M. O'Clair. 

The organis.ms were counted and wet weighed to the nearest 0.1 gram 

after damp drying for 10 minutes , as r ecommended by Lie (1968). 

Conver sion t o dry weight was undertaken during computerized da t a pro­

cessing following Thorson's (1957) conversion table. 
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(iv) Analysis of feeding biolpgy 

Based on the feeding biology classificatory strategy outlined by 

Blegvad (1914), Hunt (1925), Yonge . (1928), Smidt (1951) Reish (1959a) 

and Newell (1970), the infauna of the sampling ground were categorized 

by their primary feeding habit: suspension feeder, deposit feeder, 

herbivore, carnivore and/or scavenger. The definition of these categories 

was adopted for this study from the descriptions by Blegvad (1914), Hunt 

(1925), Mare (1942) and Newell (1970): 

suspension feeder: microphagous, ingesting food that is suspended 

in the water mass; 

deposit feeder: 

herbivore: 

microphagous, ingesting food that is deposited 

on or within the sediments; 

macrophagous, ingesting plant material, either 

living or dead; , 

carnivore and scavenger: macrophagous, ingesting animal material, 

either living or dead. 

The primary feeding habit of most sampled infauna could be reliably 

characterized by reference to monographs on the subject. Classifications 

were verified by examination of the gut contents of larger organisms. 

The documented feeding type of each species, along with relevant 

references are presented in Appendix II. It is recognized that many 

organisms may assume a secondary mode of feeding, depending upon the 

availability of food resources. Therefore, the documented feeding 

types are listed as the primary habit of each species. 
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B. EPIFAUNAL SURVEY 

(i) Sampling design 

Epifauna of the · sand and bark debris beds were observed at stations 

1 to 13 by scuba divers. A 16 m2 quadrat was dropped at the water surface 

of each station, allowed to sink, and then the presence or absence of 

epifauna within the encompassed area on the sea bottom was noted. A quadrat 

this great in size was selected so that the larger and more widely 

dispersed epifauna would be sampled. The percent coverage of the sea 

bottom by algae was also determined,by replicate estimates on a gridded 

1 m2 quadrat. 
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(ii) Id~rttification 

Sampled epifauna were preserved in neutralized 10% formalin, then 

transferred to 45% ethanol and identified using the same taxonomic 

criteria as employed for the infauna. 
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C. ENVIRONMENTAL SURVEY 

(i) Distribution of the bark fiber blanket 

(ia) Field .sampling 

With the intent ~f mapping the distribution of the bark debris 

blanket, the benthic sediments of the study area were systematically 

remote sampled off a stationary vessel by a 3.1 cm internal diameter 

gravity corer. Radar positioning of the vessel was not sufficiently 

accurate to differentiate the 148 coring sites established in the survey. 

The position of each core sample was thus charted as follows. 

The north-south coordinate of the sampling site was determined 

from the water depth as measured by the length of line required to 

lower the corer to the sea bottom. The depth measurement was standardized 

against chart datum level and then plotted on Canadian Hydrographic 

Chart II 3451. 

The east-west coordinate of the sampling site was estimated visually 

by relation to fixed reference points (see Appendix I). The topographical 

situation of these reference points was recorded in low altitude 

(1.1 km) air photographs of the study area. The positions of the 

sampling sites were then mapped on the photographs with an accuracy 

judged visually to range from± 1 m to± 50 m, depending upon the 

distance of the sampling site (never more than 200 m) from a reference 

point. 

The depth contours of the Hydrographic chart and the topographic 

features of the air photos were combined to make a large scale map of 

the area, onto which the sampling positions and the core data were 

marked. From this, the distribution and thickness of the bark fiber bed 

and a.s well the nature of the underlying sediments we..-e plotted. 
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(ib) Laboratory analysis 

Preliminary core samples collected in 1975 were stained with 0.1% · 

rhodamine B, as directed by Jones and Ellis (1975), and split lenthwise 

to determine the thickness of bark overlying the benthic sediments. 

Contrary to that observed by Jones and Ellis (1975) for benthic pulp 

mill fiber, the bark particles did not consistently bond the stain and a 

clear fiber-sediment interface was not always discernable. A second 

method of analysis was therefore adopted. 

The contents of the cores were slowly extruded from the sampling 

tube and cut into wafers at 1 cm intervals from the sediment-water 

interface. Each wafer was labelled, dried at room temperature and 

stored separately. Subsequently, each wafer was examined for sediment 

median particle size and fiber content. Sediment particle size was 

analysed by methods outlined in the following section. Fiber content 

was estimated by the close comparison of each wafer to sediment standards 

containing 0, 5, 25, 50, 75, and 95 percent bark by volume. Bark 

deposit thickness was recorded as the deepest position in the core at 

which the bark content became less than 50 percent, by volume. 

A test was devised to determine whether the known percentage 

composition of bark fiber in the standards could be consistently ap­

proxi.mated by eye. Using the same sand and bark components which had 

been used to construct the standards, bark fiber was added to samples 

of sand until it was judged,by visual comparison to standards, that a 

5, 25, 50, or 75 percent level of fiber by volume was reached. Each 

test was repeated in triplicate. The weight of bark and sand required 

to construct the four mixtures were measured for each replicate and 

compared against the known weight ratios of the standards. 
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Gravimetric comparisons were substantiated by analysis of the 

total organic content of both test samples and standards, as measured 

by combustion. The combusti on analysis was conducted by the Water 

Resources Service, British Columbia Department of Lands, Forests and 

Water Resources, by the method outlined as follows. The sample was 

ground through a 0.15 mm mesh sieve, dried at 105°c to constant weight, 

weighed, and then combusted in an electric muffle furnace at 550°C for 

1 to 1½ hours. After constant weight was attained, the sample was re­

weighed and the weight loss was expressed as precent total volatile 

solids. This value gave a measure of the organic content of the sample 

(American Public Health Association, 1971). 

Table 3 ,2 presents the computed organic content of each standard 

and test sample, as measured gravimetrically and by combustion. 

Comparison to standards of the mean percentage of organic matter in 

each ·set of test samples showed that in every case the t est samples 

approached the standard values well withi n the 95% con f idence limits. 

It could therefore be concluded that comparison of test wafer samples 

to standards by this analys::!.s was both consistent and accurate. 

30 



Bark Content (%) . 

!Volumetric Gravimetric Combustion 
(% .total volatile solids) 

Standard Standard Test Standard Test 
(Mean ±95% (Mean ±95% 
confidence limits) confidence limits) 

5 1.1 1.0 ± 0.41 1.1 1.9 ± 1.37 

25 5.0 4.7 ± 1.50 4.6 5.0 ± 1.09 

50 13.0 14.4 ± 3.00 11.0 12.1 ± 2.05 

75 32.1 32.7 ± 2.32 25 . 2 26. 3 ± 2.19 

Table 3.2 Test of the accuracy of constructing bark-sediment samples in 

proportions of 5, 25, 50 and 75%. The bark content is measured 

in three ways: volumetrically, gravimetrically, and by 

combustion. The 95% confidence limits are X ± t_ 05 s//n. 
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(ii) Benthic sediments · 

The benthic sediments extending .over the sampling area and below 

the ·bark debris were analysed · from the· core and grab samples, located as 

depicted in Figure 3.1. Mechanical analysis was performed as outlined 

by the British Columbia Department of Highways (1967) and conformed to 

to standard practices for mechanical analysis of soils by the American 

Society for Testing Materials. 
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(iii) Water quality 

(iiia) Ccillecticiri methcias 

Replicate samples· of· surface and bottom waters overlyi_ng the· fiber 

blanket and the· adjacent sand bed· were collected· as shown in F_igure 3.1. 

Sampling dates are given in Table 3.1. 

A 2 liter Niskin bottle was operated manually by a scuba diver so 

that horizontal layers of water could be collected at predetermined levels 

in the water column. Water lying in the interstices of the bark debris 

was collected in a 50 cc syringe fitted with a millipore filter. All 

samples were stored cool in air tight bottles and analysed without 

delay. 
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(iiib) Water quality analysis 

All analyses were conducted by the Water Resources Service,"British 

Columbia Deparcment of Lands, Forests and Water Resources, following 

the methods in McQuaker (1973). A brief outline of the analyses is as 

follows: 

Biochemical o~_gen demand: water samples were incubated in 

the dark for 5 days at 20°c and the amount of dissolved 

oxygen consumed during that time was determined. The test 

measured the amount of oxygen consumed by aerobic micro­

organis~. 

To~al . organic carbon: a measure of the organic carbon con­

tent of the water, including that leached from wood and 

bark was given by combustion of the samples and determination 

of the oxidized carbon by infrared analyses. 

Total sulfide: sulfide may be found where microbial action 

on organic matter proceeded in anaerobic conditions. 

Sulfide in water was detected by iodometric titration after 

first preserving the sample with zinc acetate. 
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D. DATA ANALYSIS 

(i) Data ·processing 

Infaunal abundance and wet we_ight data for each haul were punched 

onto computer cards in the· form of two separate matrices. Each matrix 

was dimensioned 168 rows (total number of species) by 80 columns (total 

number of hauls). The matrix rows, which contained the data for each 

species, were matched with a vector of eight lettered taxon code names . 

The acronyms are presented in Appendix IIlwith the full taxon identi­

fication. It was found that this method of data presentation stream­

lined the data deck so that only a fraction of the time required for 

Ellis' (1968) data processing was used and hence efficiency and accuracy 

of data punching increased. Accuracy of data transcription was twice 

checked before the data was run in the University of Victoria IBM 

System 360 computer . 

FORTRAN language programs designed by Ellis (1968) to summarize 

benthic data were modi fied by the author to ·accept the data matrices 

and di versified to include wider computational abilities. The programs 

and their modifications were as follows: BENTH 2 calculated for each 

species at each station, its f r equency of occurrence, its mean density, 

wet and dry weight per m2, the standard deviation and percentage these 

values represented of the total at each station. Added to this program, 

was the coefficient of dispersion, which indicated the degree of agg ... 

regation of a species on the sea bottom . BENTH 4 presented the indi­

vidual haul data of each station and summed the total density, wet and 

dry weight for each haul. This permitted quick scanning for aberrant 

results. The program was modified in its presentation f ormat to block 

the data into the followi ng major taxon groups: protozoa and lower 
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metazoa, errant polychaetes, sedentary polychaetes, mollusca, crustacea, 

echinoderms, and other metazoa and pisces. The data blocks were indi­

vidually summed to display the relative density, biomass and component 

number of species for each taxon group. BENTH 6 ranked taxa within each 

station by frequency of occurrence, density, wet and dry biomass. 

Species that were ranked highly were likely to be significant to the 

ecosystem of the sampling area. As well, a program was devised to 

compute and rank taxa by Pamatmat's (1966) respiration index. This index 

weighted the dry organic matter of a species by its density, producing 

an index which, according to Parnatrnat (1966), correlated with rankings 

of respiration rate (measured in µ1 02/hr). The index indicated species 

which, although not quantitatively remarkable in their dispersion, density 

or biomass, might represent significant energy flow routes within the 

ecosystem (Ellis, 1969). 
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(ii ) Ecologically significant species 

To avoi d subjective bias in the i nterpretation of benthic data, 

Ellis (1969) used a number of quantifiable indices to indicate 

species that were ecologically potentially significant. Such species 

may warrant closer attention for environmental monitori ng and autecological 

i nvestigations. Species whose distri bution, density, biomass or 

respiration index may suggest a major role in community structure or 

metabolism were delineated using the following criteria outlined by 

Ellis (1969). 

Frequency: measured how widely dispersed was an organism in 

the area sampled. The index was computed as a percentage of the 

total number of replicates of a station that the organism was 

present. Only those species that occurred in 100% of the 

replicates were considered. 

Density: the number of individuals of a species occurring in 

one square meter of sea bottom. Taxa we re rank ordered by 

density and those taxa whose collective density equaled more 

than 50 percent of the total for that station were considered. 

Biomass: the weight of a species in grams per square meter. 

Taxa were rank ordered by wet and dry weigh t biomass and those 

taxa whose collective biomass equaled more than 50 percent of 

the total for that station were considered. 

Pamatmat·• s Respiration Index: the dry weight of a species, 

multiplied by its density. The 10 highest ranked taxa were 

selected, subject· to a minimum cut-off value of 1.0. 

37 



(iii) Cluster analysis · 

Cluster analysis is a hierarchical-agglomerative-polythetic method 

of classification. Data is manipulated in presence-absence or quanti­

tative form, and may be first normalized and standardized by an app­

ropriate transformation. The similarity of samples by their species 

(Q-type, "normal analysis") or of species by their distribution in 

samples (R-type, "inverse analysis") is determined. The entities 

(samples, or species) are grouped into clusters on the basis of their 

similarities to each other. Clustering ends when all clusters have 

been joined together. 

The infaunal sample data was analysed by normal and inverse cluster 

analysis to elucidate structural differences which might be present in 

the data matrix. As recommended by Sokal and Sneath (1963), the un­

weighted pair-group method of clustering based on average resemblance 

was used, a computerized version of which has been developed by E.M. 

Hagmeier (unpublished). 

In pair-group average clustering, admission of a sample into a 

cluster is based on the average of the similarities of that sample with 

the other members of that cluster. The pair-group method permits only 

one sample or cluster to join another during any one cycle. Thus only 

the most highly correlated groups are allowed to join at each 

clustering cycle. In the unweighted method of sorting, all samples are 

weighted equally, so that one sample carries only a small proportion 

of the weight of the entire cluster to which it is being joined in 

determining its relation to that cluster. 

Inter-sample similarities were computed first by Jaccard's 

Coefficient of Community (Sokal and Sneath, 1963): 
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number of species in common 

number of species+ number of species - number of species 
in sample A in sample B in common 

This index operated with presence~absence data, and thus information 

was lost. The index is reputed to become sensitive only when very 

heterogeneous data is presented (Field and McFarlane, 1968). Based upon 

the recommendations of Field (1971) and Day et at (1971), the cluster 

analysis program was iiiodified to incorporate the Czekan·owski coefficient 

developed by Bray and Curtis (1957) for quantitative data: 

2 x sum of the lesser measures of each species for 
Cz = samples A and B 

sum of the measures of all + 
species in sample A 

sum of the measures of 
all species ~n sample B 

This index can be used on less heterogeneous systems. Beyond the 

advantages of more information retention, the Czekanowski coefficient 

also gives more weight to abundant species, which are less subject to 

sampling error. Excess weighting is reduced if the data is first log 

transformed (ln(x+l)). 

The large volume of data input for cluster analysis required an 

extensive and costly computer time. Based on the recommendations of 

Cassie and Michael (1968), Day et at ( 19 71) , Field (1~ 71) and Hughes 

and Thomas (1971 a and b), those taxa occurring singly in less than 

5% of the sample hauls (3 or less) were removed from the data deck 

prior to processing. This effectively removed 34 species, while reducing 

the total density figures by only 63 individuals. Although rare species 

might be selective in their distribution and thus good indicators of 

slight environmental change, their very rarity made them susceptible to 

sampling errors, precluding any reliable estimate of their distribution. 
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(:i,v) Zlirich-Montpellier analysis 

The Zlirich-Montpellier method of classification is a procedure which 

can simultaneously classify sample hauls and species. The method is 

based on the Braun-Blanquet system of analysis offloristic associations 

and a form of the analysis has been computerized by Ceska and Roemer (1971). 

The technique involves the rearrangement of the original data matrix so 

that hauls typified by particular groups of species are presented together 

and species typified by particular groups of hauls appear together. 

Species restricted to these haul groupings may then be recognized as 

indicators for habitat-types and as diagnostic species for community 

t ypes . The Zlirich-Montpellier method of benthos classification can be 

particularly useful in environmental monitoring programs because it can 

suggest both differing habitat-types and those species, which, by their 

distribution, characterize these habitats. Such differences can then be 

related to environmental disturbances. 

In the computerized version , the data is run several times under 

increasingly rigorous constancy criteria for grouping. 66-20 criteria, 

for example, require that a diagnostic species occurs in at least 66% 

of the hauls belonging to the given group and in not more than 20% of 

the hauls outside of this group. As well, a haul belongs to the given 

group of diagnostic species only if it contains at least 66% of these 

diagnostic species. Constancy criteria used in the program are 50-10, 

50-20, 66-10, 66-20 and 66-30. The species groups derived from the 

strictest tests can be regarded as the most stable ones representing 

the cores around which species of weaker associations are arranged 

(Ceska and Roemer, 1971). 

The data matrix was condensed to presence-absence form and run, as 

for cluster analysis, with rare species removed. 
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(v) Ordination 

Classification methods such as cluster and_ZUrich-Montpellier· 

analysis atte!Jlpt to_ group samples· or species into sets of classes·. In 

an ordination, the relationships between the individual samples· or 

species are presented·, rather than the relationships 'between groups. 

Ordination of data is a method of gradient analysis. With direct 

gradient analysis, the re;I.ative distribution of organisms is compared by 

plotting their abundance along known environmental gradients. Indirect 

gradient analysis works with the fauna as a whole. Analysis of the 

data matrix produces vectors which account in turn for increasing amounts 

.,of the variation in the matrix. The position of each sample is plotted 

against these vectors, i.e. ordinated. The correlation of environmental 

gradients to the vectors is determined with the first vector correlation 

being the most important. Thus in indirect gradient analysis, the 

environmental variables; and their relative importance in forming the 

observed faunistic distribution, is determined objectively. 

One of the most powerful methods for extracting vectors is 

reciprocal averaging, an eigenvector method of ordination. Gauch et aZ 

(1976) found this method to be equally as good as the popular Bray and 

Curtis (1957) method of ordination and far superior to the widely used 

principal components analysis formulated by Goodall (1954). A computerized 

version of reciprocal averaging has been developed by H. G. Gauch, and was 

used in a form slightly modified by A. Ceska for this analysis. The com­

plete computational procedure is outlined by Hill (1973) and Gauch et 

aZ ( 1976). 

As recommended by Field and Robb (1970) and Hughes and Thomas 

(1971 a and b), the data was reduced and transformed by log (x+l) and 
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Bray-Curtis double standarized to unit variance,· The former transformation 

molded the data into a multivariate normal distribution and the latter· 

accorded.extra weight· to rarer·species~· thus reducing the.effect of· 

common species· absences from the· data matrix,· 

Ordination methods, which were developed· for phytosociological 

analysis, have just recently been· applied to marine ecological studies. 

Examples of the use of ordination and its value in marine ecology can be 

found in Cassie and Michael (1968), Field and Robb (1970), Lie and 

Kelley (1970), Field (1971), Hughes and Thomas (1971 a and b) and 

Levings (1975). An extensive review of the application of this and 

other quantitative analytical procedures to benthic ecology was made 

during this thesis research but is. reported separately (Conlan, 1975b). 
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(vi) Diversity·and redundancy 

Many environmental monitori.ng programs have employed· a measure of 

diversity to describe and compare the· "health". of faunal communities·· 

(Leppakoski, 1975). Generally, community diversity shows a negative 

relation to the degree· of environmental stress. As well, the structure 

of the community becomes strongly dominated by a few species, the 

remaining species being. very rare. Summarizing these observed trends is 

Sanders' (1968) stability-time hypothesis. Where physiological stresses 

have been historically low, biologically accommodated communities evolve. 

As the gradient of physiological stress increases, resulting from 

increasing physical fluctuations or by increasingly unfavorable physical 

conditions, the biologically accomodated community gradually changes to 

a predominantly physically controlled community. In this latter·type of 

community, stability, diversity and hence complexity is low. 

The diversity of a collection is defined by both the number of 

component species and by the evenness of their abundance. A collection 

has high diversity if it has many species and their abundances are 

fairly even. A diversity index must measure both these parameters and 

as well be density independent. Of the many diversity indices applied 

to benthic associations, the Shannon-Weaver information function (Shannon 

and Weaver, 1963) best fits. these criteria. The index is calculated as 

follows: 
s 

H, = L pi log2 pi 
i=1 

wheres equals the total number of species and P. is the proportion of 
l. 

the total number of individuals represented by the ith species. A 

measure of the evenness (J) of the distribution of individua.j.s amo.ng 

species is the actual diversity of the collection as a percent of the 

maximum diversity, logzs. 
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(vii) Species-abundance relations 

A community distribution model attempts to describe how the species 

of the community divide the r esources available (Pielou, 1969). Lie 

(1969) found that the lognormal distribution, de~eloped by Preston (1948), 

reasonably well described the infauna of Puget Sound. A plot of Ellis' 

(1968) data on shallow sand fauna of Fulford Harbour, British Columbia, 

also yielded a lognormal distribution (Hagmeier, personal communication). 

On the other hand, communities occurring in physically stressful situations 

could be better described by a geometric type relation (Whittaker, 1965). 

The species of each station were ranked commonest to rarest and 

the rank of each species was plotted against its importance, measured 

as percent of the total population density, expressed in logarithms. 

The general shape of the resultant plots was then compared between 

stations. A sigmoid deviation indicated a departure of the population 

fr om a geomet:ric-type distribution to a lognormal situation (Whittaker,1965). 
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PART IV. Results and Discussion 

A. ENVIRONMENTAL SURVEY 

(i) Water quality 

Measurements of surface and bottom water overlying the bark and 

adjacent sand bed show in Table 4.1 that biochemical oxygen demand and total 

sulfide were below detectable levels at both areas. A slightly greater 

level of total organic carbon was measurable in the interstitial .water 

of the bark debris blanket, but this could not be significant in view of 

the large standard deviation. 

These results substantiate conclusions drawn by Pease (1973) 

and Schaumburg (1973) for marine and freshwater log handling grounds> 

respectively. Water quality will u·nlikely be altered by such operations 

except in enclosed, poorly flushed bodies of water. 
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Benthic Depth Biochemical Total Organic Total Sulfide 
Substrate (meters below) Oxygen Demand Carbon (mg/1) 

( chart . datum,) . . (mg/1) ... . ... (mg/1). ... '. 

- - - -X SD X .SD X SD .x 

SAND 0.0 o.oo <10.0 N/A 3.0 1.79 <0.5 

4.3 3.21 <10.0 N/A - - <0.5 
•. 

BARK 0.0 0.00 <10.0 NIA - - <0.5 

3.6 1.42 <10 .• 0 N/A 4.3 3.51 <0.5 

N/A = not applicable 

Table 4.1 ·water quality analysis of the surface and bottom water 

overlying the bark and sand beds. Total organic content 

of ,the bark fiber is that collected by syringe. All 

others were sampled by Niskin bottle. 

SD 

N/A 

N/A 

N/A 

N/A 
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(ii) Distribution of the bark fiber blanket 

Figure 3. 1 maps the distribution of bark debris deposited on the 

sea bottom around the log handling ground. The fiber blanket covers 

roughly 1 km2 of sea bottom extending 1.2 km along the Mil:1.Bay - McPhail 

Point coastline, to a depth of 10.5 m below chart datum. The deposit 

reaches more than 10 cm in thickness proximal to the abandoned dump at 

Verdier Point and the active grounds to the south, then thins between 

the two dumps and offshore. Sunken logs and large strips of bark are 

deposited around the active log dump, while at a distance smaller particles 

less than 5 cm in length predominate. 

The infaunal sampling stations are loca ted in bark debris ranging 

from zero to more than 15 cm in thickness (Table 4.2). Fifteen centi­

meters is greater than the penetration depth of most benthic organisms 

(Holme and McIntyre, 1971). The infaunal sampling stations, ordered by 

location in increasing thickness of bark fiber, are: 1, 2, 9, 10, 11, 

13, 16, 12, 14, 7, 15, 8, 5, 3, 6, 4. 

Figure 4.-2 shows the relative bark deposit thickness at three of 

these stations as determined from sediment cores. A clear strati­

fication into bark and sediment layers is visible. 

The mean values of bark deposit thickness at the fiber stations 

were tested for normal distribution (variance not significantly different 

at p<.01), then analysed for significant difference by a model I analysis 

of variance and an a posteriori Student-Newman-Keuls test. Results of 

the analyses in Tables 4.3, 4.4 and 4.5 show that bark fiber stations 

combined into four signifcantly differing groups. The thin fiber 

stations ranging in mean thickness from 0.8 to 2.7 cm differentiated from 

two pairs of stations representing 5.6 to 7.0 anc 9.2 to 10.3 mean bark 
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TABLE 4.2 CHEMICAL AND PHYSICAL CHARACTERISTICS OF THE SEDIMENTS AT THE INFAUNAL SAMPLING STATIONS 

*based upon the Shepard (19 54) and Wentworth (1929) clas si f ica tions nd = not determinable 

Stati on Sampling depth Me dian 
i. Se dimen t Bark depos it % Total volatile Temperature SaHnity (meters be l ow grai n thickness No. chart datum) size (nun) Silt-clay des cri pti on* cm) solids content (OC) (pp+) 

- - - - -
X SD X SD X SD X SD X SD 

l 4 .9 0. 21 0.4 1.3 ave r age s ort ed o.o 0.00 1.6 0.06 8.1 0.06 29 .1 0 . 25 medium sand 

2 7.2 o. 26 0.3 1.2 wel l s orted 0.0 o.oo 1.6 0.06 8.0 o. oo 29. 3 0.65 me dium s and 

3 5. 1 1.06 - 0.9 gr ave l l y sand 9.2 2.59 36 .3 3.01 8.1 0. 00 28 . 8 0. 29 

4 5 .0 0 . 36 - 0.8 sand >15. 5 N/A 34.9 19. 69 7. 9 0. 22 29. 0 0.7 1 

5 7. 1 0.24 - 0.7 s and 7.0 1.6 7 27.7 8.20 8.1 0 .00 29. 0 0. 00 

6 4.0 0.23 - 1.1 sandy gr avel 10. 3 0.96 23.5 1.58 9.0 0 .15 28. 6 0 . 48 

7 7. 1 0.34 - 1.0 gr avelly sand 1. 8 1. 26 16 .9 4.00 9.0 o.oo 28.s io. 71 

8 4 .8 0. 25 - 1. 5 gravelly san d 5 .6 2 .19 30.0 2.31 9.0 0.06 28.5 0.58 

9 4.8 0. 40 0.3 2 .5 well s orted 0.0 o. oo 1.3 0.10 8.0 0 . 00 29. 1 0.63 
medium s and 

10 7.8 0.48 0.8 1.5 
average sor ted 0.0 0.00 1.4 0.06 7.6 0 .16 29.0 1.08 coar s e sand 

11 10.9 1.04 0. 4 1. 4 well sorted 0.0 0.00 1.6 0.23 8.0 0.06 - -medium s and 

12 10.3 o. 70 1.2 1.3 ave r a ge sorted 0 . 8. o. 71 12.9 2 .01 8.1 o.oo - -verv coa r se s and 

13 10.8 0 .37 0. 4 1.6 
average sor t ed 0.0 o.oo 1.4 0 .10 8.9 0.12 - -medium s and 

14 7. 4 0.67 0.4 1.4 
average s orted 0.9 0 . 65 - - 7.5 o.oo - -medi um sand 

15 7.3 o. 32 0.5 2.1 ave r age so r t ed 2.7 2.52 - - 7.5 o.oo - -medi um s and 

16 7.5 0.06 0.5 0.5 ave rage sor t ed 0.0 0.00 - - 7.5 o.oo - -medium sand 



13 5 3 

0 1 2 3 4 5 

cm 

~igure 4 . 2 Sediment cores from cbntrol station 13 

and fiber stations 3 and 5, showing the 

relative thickness of bark debris. No 

bark occurs at station 13; ~ark material 

at the sediment surface is algae. Well 

sorted sand occurs at station 13 and 

below the bark at station 5. Shell and 

pebble mix with sand at station 3. Note 

the bark stratification at station 3 . 

The lower 3 cm is very coarse, covered 

by a thicker layer of fine fiber. 
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Table 4.3 Model I s~ngle classification analysis of variance for bark 

deposit thickness·at each fiber station. May 1975 and 

January· 1976 data~ 

Source·of Degrees·of Sum of Mean : 
variation freedom squares squares 

Among 
stations 7 503. 72 71.96 

Within 
stations 32 85.37 2.67 

F.os[7,32] = 2 .. 31 F. o 1 (7, 32] = 3.27 F.001 [1,32.] = 4.78 

Conclusion: There is a significant (p<<.001) added variance component 

among stations for bark deposit thickness 
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Table 4.4 Student-Newman-Keuls test for significant differences in 

mean bark deposit thickness at each bark fiber station. 

Sample ranges are compared with the least significant range 

computed for each pair of samples. 

~ - Rank 1 2 3 4 
~ s II) -tJ i:: Ye o.s 0.9 1.8 2.7 pij .._., 

0 
M Ill li-1-,-f 

J.-1 II) 0 .µ 8 5 4 3 IIIQ.ltJ lU..-i Di 
.a ]l>t ~ e i:: 
i::u fio.l «I~ II) 

-~£ i,g 

1 0.8 8 -
2 0.9 5 0.1 -
3 1.8 4 1;0 .9 -
4 2.7 3 1.9 ns 1.8 ns .9 -
5 5.6 5 4.8** 4. 7**" 3.8 2.9* 

6 7.0 6 6.2** 6.3** 5.2 4.3** 

7 9.2 5 8.4** 8.3** 7.4 6.5** 

8 10.3 4 9.5** 9.4** 8.5 7.6** 

* tested and found to be significant at p = 0.05 

** tested and found to be significant at p = 0.01 

5 

5.6 

5 

-
1.4 ns 

3.6** 

4.7** 

ns tested and found to be not significant at p = 0.01 

6 

7.0. 

6 

-
2.2** 

3.3** 

unmarked differences were not tested because a larger range 
was found to be not significant. 

Table 4.5 Array of ranked :neans for bark deposit thickness. 

7 

9.2 

5 

.. 

-
1.1 ns 

Values underlined are not significantly different (p<0.05) 

Station number 12 14 

Mean bark deposit 0.8 0.9 
thickness (cm) 

7 15 8 5 3 6 4 

1.8 2.7 5.6 7.0 9.2 10.3 >15.5 

.50 

8 

10.3 

4 

-



thickness ·. · The most heavily . covered station 4 separated from the others 

by virtue of the bark debris being too thick to determine. · The· four 

significant_ groups, representing mean thickness values of 1.6, 6.3, 9.8 

and > 15. 5 cm respectively, may be of ecological s_ignificance in diff­

erentiating faunistic distributions. 

The percent total volatile solids content of the benthic substrate 

roughly increased with bark deposit thickness (Table 4.2). Levels were 

below l. 6% in the control sediments, increased to roughly 17% in the 

thinly blanketed stations, then double_d where bark cover was most . thick. 

These levels were comparable with total volatile solids content of fresh 

water and estuarine sediments (Williamson, 1970; Schaumburg, 1973; Walker, 

1973). Williamson (1970) noted a highly positive correlation between 

total volatile solids and proximity to log dump and storage areas. The 

mean volatile solids level at station 3, located at the abandoned log 

dump, was not as low as might be expected for decomposing wood. Wood 

debris may trap fine clay and detritus particles or act as a substrate 

for bacteria and small organisms, all of which would increase the observed 

total volatile solids content of a sample. 
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(iii) Benthic sediments 

Figure 3.1 displays the particulate .structure of benthic sediments 

deposited along the Mill Bay-McPhail Point coastline. · Modal sediment 

particle .•size is described by the · Shepard (1954) classification. Sands 

were the prominant substrate type throughout the control area and below 

the bark fiber bed. At shallow depths gravel interspersed, but pure 

sand predominated byond the 20 .fm (36.6 m) line. The sediment type 

below the bark fiber bed was essentially the same as in the outerlying 

control. This suggests that sands lay at the log handling ground prior 

to bark deposition and formed part of a large bed, running at least from 

McPhail Point north to Mill Bay. 

Benthic infauna! sampling positions marked on Figure 3.1 illustrate 

the relative depths and sediment features of each. Table 4.2 elaborates 

on the physical and chemical characteristics of each station. The 

stations lie on three depth contours, the mean and 95% confidence limits 

being 4.8 ± 0.21m, 7.3 ± 0.16m, 10.7 ± 0.42m below chart datum. 

Comparison of mean sampling depth variances for each station in 

Table 4.6 showed that differences between replicates were not significant 

and thus values were normally distributed. Model I analysis of variance 

of each depth profile (Table 4.7) revealed that the component station 

depths did not significantly differ (p<.001) within each contour, but a 

Student-Newman-Keuls test (Table 4.8) showed that there was a significant 

depth difference between the contours (p<.01). 

Some variation in the biota therefore may be attributable to depth. 

Whether it is depth per ·se, or some associated factor, cannot be ascertained. 

It is probable, however, that sediment differences are not a factor as 

variability is slight (Table 4.2). All stations are characterized by a 
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Tab~e 4.6 Fmax test for homogeneous variances of station sampling 

Sampling Maximum Minimum 
depth con tour variance variance 

(meters below 
chart ·daturil.) · .. . 

4.8 1.12 0.04 

7.3 0.45 0.01 

10. 7 1.08 0. 14 

* Fmax = Maximum variance 
Minimum variance 

ns = not significant at p =.01 

Fmax * F.o5 

28.0(ns) 29.5 

24. 7(ns) 333 

7.71(ns) 15.5 

F.01 

69 

1705 

37.0 

CONCLUSION: the variances of each sampling depth profile are homogeneous 

and can be assumed to come from a normal population 
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Table 4.7 Model I analyses of variance for samp l ing depth at all stations 

Test Source of Degrees of Sum of Mean Fs Critical F Conclusion 
variation freedom squares squares 

.05 . 01 

4.8 m Among groups 5 177.41 1.12 
contour 0 .16 2 .62 3.90 No significant (p=.01) 
stations added variance 

Within groups 24 -16 7. 36 6.97 component among 
the 4.8m stations 
for sampling depth 

7.3 m Among groups 6 2. 36 0. 39 No significant (p-.01) 
contour 0 . 21 2 .51 3.6 7 added variance 
stations component among 

Within groups 24 43.86 1.83 the 7.3 m stations 
for sampling depth 

10. 7 m Among groups 2 1.27 0.64 No significant (p=.01) 
contour 1.01 3.89 6.93 added variance 
stations component among 

Within groups · 12 7.59 0 .63 the 10.7 m stations 
for sampling depth 

comparison Among groups 2 352.69 176. 35 There is a significant 
of the 19 8. l.o/-'k 3.13 4.94 (p«.001) added 
three depth variance component among 
contours Within groups 73 65.06 0. 89 the three contours for 

sampling depth 



Table 4.8 · Student-Newman-Keuls test · for significant differences in 

sampling depth means between the three sets of contour 

stations. Sample ranges are compared with the least 

significant range computed· for each pair of samples. 

fJl 
Rank 1 2 3 ,,.... 

A 0 
~u 0 - · +J ~ •rl Ye 4.8 7.3 10. 7 

c:i.. ~ 0 +J 
(I) 0 c1! 

"ljr-1 H > 
(I) r.) <1l H •r-l ni 30 31 15 

~ ~ ..cl>< i ~ 0 

~ (I) 13 ::, ,.0 
~ ~......, Z 0 

1 4.8 30 -
2 7.3 31 2.5** -
3 10. 7 15 5.9** 3.4** -

** Tested and found to be significant at p • 0.01 
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well sorted sand retaini_ng very lit):le silt-clay. The consistently 

lbw o_rganic content of control sediments;· as well as the constancy of 

temperature and salinity in overlyi_ng waters during· each sampli_ng 

period shows· that the· cheinical and physical nature of the"Mill Bay 

coast is not unlike that described.by Herlinveaux (1962) and is further­

more very homogeneous.· 
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B. EPIFAUNAL SURVEY 

Macroalgae and large epifaunawhich were observed· duri_ng ·scuba· 

observations at the i:1faunal sampling stations are listed in Table 4.9. 

Algal distribution varied somewhat with depth. Abundance was greatest 

at the 4.7 m and 7.3 :n stations, · diminishing to less than 50% cover at 

the 10.7 m contour. The · algae at shallower depths were predominantly 

species of Chlorophyta and Phaeophyta, but the Rhodophyta increased in 

dominance at the deepest stations . ·The presence of bark and wood debris 

as an attachment substrate for algae, as opposed to sand, shells and 

pebbles in the control sediments, did not appear to alter algal abundance. 

Sessile animals such as anemones, gastropods and starfish were also 

found attached to pieces 0£ bark and wood, suggesting that the bark deposit 

was a quite stable substrate. 

The epifauna of the fiber and sand beds resembled each other in 

species number and composition. Some distributional differences, however, 

suggested that there were preferences for certain depths and substrate type. 

The ane.mone Metridiwn senile and three species of crabs, Ca:ncer productus, 

Hyas lyratus and Pugettia gracilis occured distinctly more frequently 

at bark stations than in controls. Conversely, the geoduck Pa:nope 

generosa, the starfish Media$ter aequalis, the sea pen Ptilosarcus 

gurneyi and the groundfish appeared more often in the control group of 

stations. Depth preferences were also apparent for some organisms: 

Metridium senile, . Hermissenda. c1?assicornis, Tresus capcre, Ca:ncer graciUs, 

C. productus, Evasterias troschelii and Pycnopodia helianthoides 

occurred more frequently at shallower depths. Panope generosa, Lopho­

panopeus bellis, Mediaster aequalis and Ptilosarc:us gurneyi were more 

frequent at greater depths. 
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Station no. W N ,- o· \0 <lO ._. C\ IJI .C- W N ,-

-· .......... 
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V, l.nV,V,l.nVIV.00 DVIOO Phaeophyta 
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The assessment .of organisms too widespread or deep burrowing to 

be caught by conventional remote samplers may be an important addition 

of information . to benthic faunal analysis. This is especially so in 

shallow coastal studies where species which are commercially important 

or contribute extensively to the population biomass can be overlooked by 

remote sampling. Three such organisms, the horseclam Tresus, the 

geoduck Panope and the groundfish were examples. Each species' distri­

bution showed some response to environmental factors. The former was 

absent from deep water while the latter pair were infrequently found 

where bark had deposited. 

In conclusion, response to substrate type and depth is evident 

in some of the epibiota observed. Bark and wood chips must provide a 

stable and varied substrate as sessile and cryptic fauna appeared to 

prefer this material. McDaniel (1973) noticed a similar response in 

Howe Sound, B.C. The widespread distribution of the majority of 

organisms, however, suggests a conclusion similar to that of Pease (1973): 

that substrate alteration may not be a critical factor to many epibiota. 
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C. INFAUNAL SURVEY 

(i) Population statistics 

Infaunal density and biomass , r ecorde d for the · May 19 75 and 

January 1976 sampling cruises (stations ltol3and 14tol6, r espectively), 

are listed in Appendix IV . A scan of the data printout indicated two 

potentially aberrant hauls . The overwhelming abundance of Platynereis 

bicanaliculata in haul 1-4 and the unexpected ahsence of the dense 

Foraminifera sp . 1 in hau]. 1 of station 12 made these samples appear 

aberrant for further statis tical analysis. The observed anomalies 

could be explained by the aggregative habit of Platynereis bicanaliculata 

and the shallower sampl i ng depth of haul 12-1 (9.1 mas compared to the 

station mean of 10 . 3 m) . However , because the remaining component 

species ty~es, density and overall biomass of hauls 1-4 and 12-1 . resembled 

those of similar replica t es , they were not removed from the data matri x. 

The densities of Foraminifera sp . 1 exceeded the three digits 

allowable in the computer analysis programs . Thus a code of 999 was 

entered, which, although it underestima t e d the true population density , 

was large enough to distinguish this species as an extremely abundant 

organism. The population density of Foraminifera s p . 1 for each of 

hauls 12-2 to 12-5, as es t imated by subsampling, was , 6298 , 5212, 7511, 

6864 individuals per 0.1 m2 , r espectively . 



(ia) Spatial differences· 

Table 4 .10 summarizes infaunal density and biomass at each sampli_ng 

station and lists the· relative percent.age of each that is accounted for 

by the· major taxon groups.· Infaunal density ranged from 2240 individuals/ 

m2 at station 5 to 58~36: individuals/m2 at station 12. This compared 

well with other figures, computed by similar techniques, for the benthos 

of temperate seas: 2356 individuals./m2 near Plymouth Sound, E_ngland (Mare, 

1942), 4554 to 7451 individuals/m2 in an enclosed Scottish loch (Raymont, 

1949), 5563 to 46,398 individuals/m2 in Long Island Sound, USA (Sanders, 

1956), 8985 individuals/m2 in Buzzards Bay, USA (Sanders, 1960), and 

11,518 individuals/m2 at Boatswain Bank (Ellis, 1967), located 9 .5 km 

due north of Mill Bay. 

Dry weight biomass ranged from 4.8 gm/m2 at station 15 to 32 .• 9 gm/m2 

at s~ation 2. This was greater than for the deeper water benthos of the 

Northumberland Coast (80 m depth, 4.0 gm/m2 mean ash-free dry weight) 

(Buchanan and Warwick, 1974). However, it was comparable to dry weight 

biomass at similar depths in both the arctic· (Thorson, 195 7) and in 

temperate regions: 4.0 to 54.6 gm/m2 determined by Sanders (1956), 

3 .to 19 gm/m2 computed by Raymont (1949) and 8.4 gm/m2 and 9. 7 gm/m2 

determined respectively by Ellis (1967) and Lie (1968) for shallow 

coastal sand beds. 

A plot of total infauna! abundance in Figure 4.3 shows that densities 

were fairly uniform, with exceptions at stations 4 and 12. The former 

anomaly was created by the large increase in numbers_ of three small 

crustaceans: the tanaid LeptoaheZia savignyi, the wood-boring_ gribble 

Limnoria Zignorwn, and the leptostracan, Nebal.ia p_ugettensis. The 

large numbers found at station 12 were caused by Foraminifera sp •· l. 
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Table 4.10 Summary of relative density, biomass and number of species at each station. Stations 1-13 were sampled 
in April-May, 1975. Stations 14, 15 and 16 were sampled in January, 1976. 

TOTAL FAUNA 

- DENSITY (% Of total) DRY wr BIOMASS% EQ. OF SPECIES% 
•,-! 
tll 

..c: 0 
u 0.. 
0.. QJ 

l/l tll e CJ ~ "O tll <fl ~ l/l tll 

~ -o E Q) Q) QJ Q) Q) Q) ..__, 
-~ tll u >, w "' 1-1 w >, 4-1 "' u >-'-' "' eo 1-1 tll ,.., DENSIT:i BIOMASS (gm/m2) MAXIMUM "' QJ 1-1 QJ "' Q) QJ "' QJ 1-1 QJ tll QJ Q) "' QJ 1-1 Q) "' 11) QJ 

C C 1-1 <ll QJ E 0 "' "' "' u u 'U 0 "' "' "' u u 'U 0 "' m<11 u u 'U 
0 •.-! :, .0 C U /rn2 NUMBER OF NU..C+J..C: tll "' 0 tll N .... ..c: .... ..c: ~ j 0 ti) N +J ..C +J..C: tll "' 0 

"M ..; 0 .!,l.._, WET DRY ocucu :, .... C 1-1 0 C U C U C 1-1 0 C U t:.U ;:I .... C .... o..u C U SPECIES U<ll>,QJ>, ,-; U) -,.( 11) .... "' >, Q) >, ~ gJ "M QJ u "'>, QJ>,r-i tll ..... 
"' a g "'-,.( 0 1-1...-4"0.-i ,-; ;:I ..c ..c: 0 1-1 ...-4 "cl M ..c: ..c: 0 1-1.-i-O.-ir-l ::, .c: µ QJ .c: 1-1 1-1 0 l1l 0 0 1-1 u w 1-1 1-1 0 Ql 0 0 1-1 u µ I-II-IO Ql OO 1-1 u 
Vl Vl U ::;:: w P-<WP-<VlP-< ::;:: u w 0 P-< WP-<VlP-< ;:;:u w 0 P-< W. P-< VlP.. ::,:: u w 

-
1 4.8 0 5564 137.6 14.9 64 1 28 16 23 23 1 9 1 59 30 4 2 4 1 3 23 28 14 23 4 
2 7 .3' 0 6132 254.6 32.9 58 1 8 19 39 23 0 9 0 24 72 3 0 0 0 5. 20 29 17 20 4 
3 4.8 9.2 2896 79. 2 7. 1 40 2 47 22 2 26 0 1 9 54 14 21 1 0 0 5 34 29 4 2'4 1 
4 4.8 > 15 .,5 11374 111.4 7 .1 30· 1 17 3 2 78 0 0 2 59 1 11 13 13 0 6 37 13 4 37 2 
5 7.3 1. .0 . 2240 51.8 5.5 39 3 28 29 2 39 0 0 5 79 9 l 1 0 1 6 32 26 5 30 2 
6 4.8 10. 3 5356 58.6 6 .3 46 1 40 6 1 51 0 2 l 87 3 5 3 0 1 5 30 19 6 35 3 
7 7.3 r.8 4536 75.6 8.1 49 2 23 47 3 23 0 0 6 42 40 7 2 1 3 4 29 30 7 26 3 
8 4.8 5.6 3110 102. 2 9.3 37 1 34 12 2 50 0 0 1 59 9 27 0 1 3 5 28 26 7 31 2 
9 4.8 0 4424 96 .2 9.3 58 1 15 18 32 34 0 1 5 44 27 13 2 2 7 3 16 24 13 26 4 

10 7.3 0 5180 240. 8 30.5 62 2 11 33 38 14 0 2 4 18 75 3 0 0 0 5 21 29 14 23 3 
11 10. 7 0 618!1 434.0 19 .6 63 1 8 72 10 9 0 l 1 20 71 6 0 0 0 4 23 31 14 21 2 
12 10. 7 0.8 58936 95.0 6.1 60 99 0 1 0 0 0 0 8 44 60 27 1 3 2 5 19 30 17 23 4 
13 10. 7 0 4542 234.0 · 15. 1 61 1 17 55 13 11 0 2 0 35 52 11 0 0 0 5 22 31 14 24 1 
14 7.3 0.9 2972 65.2 6.9 56 3 18 47 3 27 1 1 3 36 35 4 1 l 20 5 24 28 8 3 3 
15 7.3 2.7 3368 48.2 4.8 48 3 20 35 3 39 0 0 13 22 46 10 1 0 6 5 25 32 11 17 1 
16 7.3 0 4076 199 .6 20.2 73 l 15 46 18 19 0 l 0 32 60 4 0 2 3 5 22 30 13 24 2 
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All four species, bei.ng small, did not account for a comparable proportion 

of the population biomass·.· 

As is illustrated.in Figure.4.4, infaunal dry weight.biomass was 

generally more variable and some trends were apparent. Comparison of the 

seven· control stations;· 1, 2, 9; 10, 13 and 16 showed that infaunal 

biomass was greatest at the 7.3 m stations (2, 10, 16) and least at the 

shallowest stations (1 and 9). The same depth trends did not appear in 

the bark deposit stations. Infaunal biomass was clearly reduced at all 

stations covered by bark. No return to control levels, as bark debris 

thinned, was apparent, even at stations where fiber was less than 1 cm 

thick (stations 12.and 14). A similar marked infaunal response to 

large particulate deposits was documented for a pulp mill effluent 

receiving ground (Ellis, 1970) and in natural circumstances where the 

large flat shells of Crassostrea virginiaa were found blanketing the 

sea bottom (Sanders, 1956). 

The relative abundance and biomass of the major taxon groups 

inhftbiting the benthos is outlined in Table 4.10, With the exception 

of station 12, where Foraminifera sp, 1 was exceedingly abundant, the 

major portion of the population density and biomass was held by the 

polychaetes, molluscs and ~rustaceans, Molluscan populations appeared 

to closely follow depth and substrate gradients. Figure 4.5 shows that 

molluscan abundance was greatest at the control stations and varied with 

depth in the same manner as was noted for the full benthic population, 

Again, with less than 1 cm fiber cover, molluscan numbers fell to half 

the level of comparable controls, and decreased farther as the bark 

debris thickened. 

A plot of moiluscan biomass at each station (Figure 4.5) suggested 
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that it was the larger molluscs which persis ted in the fiber. The bivalves 

Lucinoma tenuiscuZpta and Macoma nasuta consistently accounted for a large 

proportion of the molluscan biomass here. Only in the thickest section 

of the fiber blanket were they excluded, leaving Bankia setaaea as the 

sole representative of the pelecypoda. 

A likely reason for the molluscan distribution in the fiber blanket 

is given by the life history of each. Ban.kia aetacea is the cormnon ship­

worm and spends all its adult life tunnelling through and eating wood 

(Morton, 196 7). Macoma is known for its low metabolic rate, slow gr0'",1th 

and a long life span (Thorson, 1957). Lucinoma is characteristic of 

impoverished substrates, the reason being that such a habitat is 

characterized by a deficiency of finely divided food material (Purchon, 

1968). Luainoma is specialized in accepting larger particles and thus 

exists where other bivalves cannot. It therefore appears that each 

species was well adapted to ·conditions produced by the deposition of 

bark. 
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(ib) Temporal differences · 

As illustrated in Figures · 4.3, 4.4 and 4.5, it was evident that some 

temporal variability occurred in both the ' sand and fiber bed infauna. 

Winter populations were reduced in density and biomass by 20 to 30 percent . 

In the sand bed, this was largely due to fluctuations in abundance of the 

polychaete dominants Mesochaetopterus taylori and Onuphis elegans, and the 

bivalve Mysella twnida . In the fiber blanket, a marked proliferation of 

the sedentary polychaete Armandia brevi s was evident, but otherwise the 

same spring dominants such as the polychae tes Dorvillea annulata, 

Prionospi o sp. and Lwnbrinereis sp. were present. 

From this it appears that the seasonal variation at Mill Bay is 

largely quantitative. Community species composition in both areas may 

be quite stable. 
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(ii) Ecologically significant ·species. · 

Table 4.11.lists the species selected which, by their distribution, 

abundance,'biomass or a combination of.the latter two factors,may be 

ecologically s.ignificant members of the infaunal population inhabiti_ng 

the fiber blanket and adjacent sandy sediments of the study area. It 

is· immediately apparent that many of the· species fulfilled at least one 

of the four significance criteria. Many, as well, were widespread and 

frequent. 

The sandy control stations closely resembled each other in species 

composition, although depth trends were apparent. The polychaetes 

Mesochaetopterus tayZori, Notomastus tenuis and the bivalve MyseZZa tumida 

were highly significant by the quantitative criteria at the 7.3 m 

stations. These species were joined at the deeper stations by another 

chaetopterid polychaete, PhyZZochaetopterus proZifica. These organisms 

also appeared as· dominants in a shallow sand bed (Boatswain Bank} at the 

mouth of Saanich Inlet (Ellis, 196 7) and in sand beds of Puget Sound to 

the south (Wennekens, ·1959; Lie, 1968). The dominants may be indicative 

of such depths and sediment in fjords of the southern British Columbia 

and northern Washington coast. 

The control station dominants persisted in reduced numbers in the 

fringes of the fiber blanket while other less conspicuous species such 

as the polychaetes, Lwnb1>inereis sp. and Prionospio sp. and the bivalve 

Lucinoma tenuiscuZpta became ecologically significant. Where the bark 

deposit thickened beyond 2.7 cm at station 15, the sand bed dominants 

were severely reduced or eliminated. Other dominants appeared which were 

foreign to or rarely found in the sand bed. These were the errant 

polychaetes DorviZZea annuZata and the two species of Hesionidae, and 
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Station 
no. 

Table 4.11 Species ind~catcd as ecologically significant by at least one of four 
criteria: frequency, density, wet weight biomass, Pamatmat's res­
piration illdex. The species are ranked by lh~ frequency of being 
significant. Full ·:;pecies names, 'are given in Appendix UL 

.-
1 2 3 4 5 6 7 8 

Mean bark 
thickness 0 0 9.2 ·> 15 .5 7.0 10-.3 LB 5.6 

(cm) 

Depth 
contour 4.8 7.3 4.8 4.8 7.3 4.8 7.3 4.8 

(m) 

4 PLAT BIC PRIONOSP· 

PLAT BIC MESO TAY DORV ANN NEB PUG DORV ANN PLAT BIC LUMBRlNE DORV ,\.'\IN 
NEPliTYS 1 MYS TUMI PRIONOSP LINN LIG DORV ANN LUCI TEN PHOX!DAE 

3 MESO TAY PROTOMED .HES'IDAE LEPT SAV llES 'IDAE PHY.•GRO 
MYS TUM! NEB PUG NEMERT·M 
PROTOMED LEPT SAV 

GLYC AME 
' 

'-' NOTO TEN NEPHTYS l HES'IDAE 
.. 

• PLAT BIG. i:; NEMERTEA PLAT BIC HEMIG OR LAO)'! CIR 
"' OWEN FUS AXIO RUB }!ACOMA DORV ANN NEMERTEA GLYCINDE MAJ;'IDAE. · HES'IDAE tJ 

-.-1 . ONU ELEG ONU ELEG· POLYCIRR BANK SET HEMIG OR PLAT ElC . M.~COMA .... 
.2 -.-1 AXIN SER NOTO TEN HES'IDAE LAON CIR llAPLO EL LUMBRINE · tii 

-.-1 PHOLO·MI PHOLO Ml PINN OCC NER BRAN AXIO RUB PiUONOSP 
• rll 

AMP'ISCA PINN DCC NEMERTEA GLYCINDE • GL¥CINDE 
:'-1 CAL GIG PLAT BIC GLYC ,.;\ME· 
o-f 

POLYCIRR LAON CIR t1l 
·U 

-.-1' 
till 

NE~ffiRTEA EXO VERU PHOLO MI ,EXO VERU DORV Ai'IIN -NEMERTEA o· NEMATODA GLYCINDE 
o-f 
0 GLYCINDE · EUL SAt'lG PHOLO ML GLYCINDE PRIONOSP PIIOLO MI 'GLYCINDE NER PROC u 

.LUMBRINE PHOLO MI NEB PUG POLYDORA . HES.1 IDAE POLYCIRR Ill GLYCINDE LAON CIR '. 
PHY GRO PRIONOSP f· PHY GRO m· PHY GRO PS'SAB L PRIONOSP LEPT SAV NEB PUG 

Ill. PHY MAC AOR COLU LIMN LIG MELI DEN SYLLIS LEFT SAV ~ CAP'IDAE NEB PUG 
µ CAP'IDAE CIR'INAE LEPT. SAV HEMIG OR PHOX'DAE PHOX 1DAE CA;''IDAE AOR COLU. 
.... CIR'INAE MAL 1 IDAE PHOX 1DAE PINN OCC GLYC .AME -LIMN LIG POLYCIPJt 
0 MAL'IDAE LAON CIR POLYDORA l OPHEL LI HAPLO EL ... 

POLYCIRR PRIONOSP Ill POLYCIRR . LUCI TEN 

1 POLYDORA POLYDORA · LUMBRINE LEPT SAV 
z PRIONOSP PRIONOSP PHOX'DAE: 

PS SAB L TELE COS GLYC Mm 
TELLINA NASS MEN 
DIASTYLI AXIN ·SER 
LEPT SAV PSEP LOR ' 

. PINN OCC SOLA COL 
PHORONID LEPT SAV 

: MASS:HAR AMP 1ISCA 
PHOX 1DAE 

.. 
PHORONID 
MASS:HAR 
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Table 4.11 cont 1d 

Station 
9 10 11 12 13 14 15 16 

110, 

Bark. deposit 
0 0 0 0.8 0 0.9 2,7 0 

thickness 
(cm) 

Depth con- 4.8 7.3 10. 7 10,7 10. 7 7.3 7.3 7.3 tour (m) 

PHYL PRO MESO TAY 
4 AMP 1 ISCA MESO TAY PHYL PRO MESO TAY MAL'IDAE PRIONOSP PHYL PRO 

LUCI TEN MYS TUMI FORAM l LUMBRINE ARN BREV NOTO TEN PRIONOSP 

3 
AX.IN SER NOTO TEN MACOMA PHOX'DAE NEHERTEA MYS TUMI 
NEPHTYSl DORV Ai'm 

LUMBRINE LUCI TEN 

MAL'IDAE AXIO RUB HESO TAY LlR·!BRINE ACILA CA PRIONOSP LUHBRINE ONU ELEG 
MYS Tm!! ONU ELEG LillIDRINE PRIONOSP ONU ELEG NEMERTEA PLAT BIC NEPHTYSl 

4.1 2 OWEN FUS !lEMERTEA AXIO RUB M.AL 1 DAE· NOTO TEN GLYCINDE ARM BREV LUHBRINE 
ij 
(J PLAT BIC NEPHTYSl UYS TUMI ACILA CA~ MAL'IDAE Ai.'IOP PllR HAL 1 IDAE AXIO RUB 
'M PROTOMED PHOLO MI NEPHTYSl LUCI TEN NEPIITYSl PHOX'DAE NOTO TEN .... 
'M LEFT SAV EUL SANG LAON CIR NOTO TEtl SIPUNCIJL = 00 MAL 11DAE NEI'HTYSl PINN OCC 
.-1 
(I] CAP 1 IDAE CAP'IDAE CAP'IDAE 

~ PHOX'DAE 
M 
Cl! 
(J NEHERTEA NEMATODA EUL SANG NEHF:RTEA NEHERTEA DORV A,'11N Pl!OLO HI NEMERTEA 

'M 
C)/) . GLYCINDE LmIDRINl:: GLYCWDE HES 1IDAE EUL SANG IES'IDAE SYLLIS GLYCINDE 
D n HES'IDAE PLAT BIC POLY TUT LmlBRINE G"i.,"iCINDE SYLLlS PEq' BRE PHOLO MI 
D 
(J NER PROC CIR'INAE CAP'IDAE POLY TUT P!!OLO HI HAPLO EL POLYCIRR PLAT BIC 
GI 

• Ul PHOLO HI HAPI.O EL NOTO TEN S'lLLIS PLAT BIC TELE COS PRIONOSP SYLLIS 

~ llAPLO EL 'OPHEL LI PRIONOSP CIR1 1NAE CAP'IDAE NEB PUG PS'SAB L CIR'INAE 
'M PRIONOSP OWEN TITS TELE COS HAPLO EL CIR 1 INAE AOR COLU j TELE COS ll.lJ'LO EL 
4.1 

.... PSEP LOR PECT BRE AXIN SER LAON CIR HAPLO EL PHOX I DAE I MYS TUHI MAL 1 IDAE 
0 TELLINA POLYCIRR OSTRACOD MYRIO OC LAON CIR PINN OCC LEFT SAV · OPHEL Lt 
I,, l AOR COLU POLYDORA AHP' !DAE PECT BRE MYRIO OC I AOR COLU OPH'IDAE 
Q) 

1 AMP'ISCA PRIONOSP PHOX'DAE POLYCIRR POLYDORA MELITA POLYOORA 

z PHOX'DAE PS'SAB L PINN OCC POLYDORA PRIONOSP PINN OCC SCAL INF 
SYN SHOE PSEP LOR SPINUCUL PS'SAB L PS'SAB L }!ACOMA 

PINN OCC SOLA COL TELE COS GAM'IDEA PSEP LOR 
AMPHI UR TELLINA MYS TUMI OED'IDAE 'OSTRACOD 

GLYC AME OST.RACOD THYA FLE PINN ace LEPT SAV 
ONU ELEG DIASTYLI MELI DEN SIPIDlCUL OED'IDAE 

LEFT SAV MELITA PHOX'DAE PHOX'DAE 
PHORONID PHOX 1 DAE MYS TUMI 
PINN OCC AXIO RUB 
SU'UNCUL MACOMA· 
OED'IDAE 
PROTONED 



the small crustaceans LeptocheZia savignyi and NebaZia p_ugettensis. 

This same nebalian, a related species··.of·DorviZZea and the· polychaete 

CapiteUa capitata were found by Ellis (1970) to occur in a pulp mill 

generated fiber.bed to the· near exclusion of other benthos. These same 

species,furthermore,"have been linked· to sewage polluted areas by 

Reish (1959a and b)". 

The bark debris and sand bed fauna superficially appear to differ 

considerably in species structure. Bark deposition clearly eliminated 

the dominant components of the sand biota. With the bark came associated 

organisms such as the wood borerBankia setacea and the wood gribble 

Limnoria Zignorum. Yet, perusal of the raw data in Appendix IV showed 

that many of the fiber dominants were as well members of the sand 

population. The data therefore suggest that the basic structure of the 

bark"debris fauna may largely depend µpon the composition of the biota 

prior to deposition. 
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(iii) Cluster analysis · 

(iiia) Normal cluster analysis, Czekanowski coefficient of similarity 

The dendrogram of the cluster analysis of all 80 hauls is presented 

in Appendix VA. Four major groups of hauls were delimited: 

group I: all samples from the control sand bed stations, 

group II: hauls from bark deposit stations ranging in mean fiber 

thickness from 0.8 to 10.3 cm; 

group III: replicate hauls 2 to 5 of the thin fiber (0.8 cm) 

station 12 (this cluster will be discussed in section iiib); 

group IV: hauls from the more thickly covered bark deposit 

stations 3, 4 and 6 (9.2 to >15,5 cm mean fiber thickness). 

The hauls of Cluster I were generally ordered by depth. The high 

similarity levels at which many replicate hauls clustered, shows that 

the control stations are clearly defined and homogeneous. The preferential 

clustering of hauls located at the same depth but spatially separated by 

up to 2.3 km ·of sea bottom indicates that geographic isolation of this 

degree is no barrier to infaunal distribution. The most homogeneous 

hauls of Cluster I were those of stations 1, 2, 10 and 16. Subsequently 

joining to this group was the other member of the shallow contour con­

trols, station 9. Finally, the hauls of the deep contour stations 11 

and 13 joined the cluster, indicating that they were the most distinct 

form the other control stations. No subgroup was formed which could be 

related to difference in sampling time, Hauls of the winter sampling 

of station 10 (denoted station 16) showed close affinities in faunistic 

composition to the spring sampled stations 2 and 10 of the 7.3 m contour. 

Group II contained all hauls of the thinly covered bark stations 

(0.8-7.0 cm mean fiber thickness) and one half of the total replicates 
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sampled in thicker portions of the fiber mat (9. 2-10. 3 cm in mean 

thickness). The grouping was internally as homogeneous as Cluster I 

and consisted of three major subgroups which could be separated on the 

basis of sampling depth and bark deposit thickness. The first and 

most distinctive subgroup consisted of all stations located in the 

fringes of the bark fiber blanket (0. 8-2. 7 cm mean thickness). A 

second subgroup was composed of the more thickly covered stations 

(5.6-9.2 cm mean thickness) which all occurred on the 4.8 m depth 

contour. The third subgroup, which also was from this depth contour, 

consisted primarily of hauls from a heavily covered portion of the 

fiber mat (10.3 cm mean thickness). The three subgroups clustered in 

order of bark deposit thickness. 

Replicate hauls of the winter and spring sampling times closely 

intermixed. Thus infaunal comp.osition is not markedly temporally 

variable in either the sand bed or the bark fiber blanket. 

The final cluster group, composed of t~e shallow water, thick 

deposit stations, consisted of two subgroups: one highly associated 

cluster of three replicates of the most heavily covered fiber station 

4, and another, less homogeneous combination of replicates from other 

thick deposit stations 3, 6 and 4. This cluster group, perhaps because 

it is characterized by being impoverished, remained clearly distinct 

from the rest of the bark deposit stations and finally joined at only 

3.9% similarity to the supergroup of bark fiber and control stations 

combined. 

A duplicate run of the cluster analysis after the data was 

transformed by the factor 111 (x+l) produced the dendrogram shown in 

Appendix VB. The differences between fiber and sand stations were 
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displayed·even more clearly than when the· data was left untransformed. 

The· reduced· weigh ti_ng of abundant species, which resulted·. from data 

transformation; served· to better· define the· affinities· of the.Cluster IV 

replicates·. The· hauls joined· with the other fiber stations, suggesting 

that this group was not sufficiently different as to be differentiated 

as an ecologically separable community group. Log transformation did 

not, however, sufficiently reduce the overriding effect of Foramini·fera 

sp. 1 on station 12, so that this group remained clearly isolated from 

other hauls taken at comparable locations in the fiber blanket. 

Station subgroups formed in the transformed analysis were not 

as clearly relatable to environmental factors as was the case in the 

untransformed analysis. The same depth trends at control .stations were 

shown, but no ordination of fiber stations was made to suggest that 

they. reflected a gradient in bark deposit thickness. 

Transformation of the data thus served to reduce the weighting 

of dense species and hence isolate gross differences in a more clearly 

defined manner. On the other hand, transformation masked gradient 

trends in the data and failed to suggest a biotic response. Both cluster 

analyses did objectively substantiate what earlier was subjectively 

apparent: that this study is dealing with a single benthic community 

which differs more quantitatively than qualitatively with such factors 

as fiber thickness, sampling depth and time. 



(iiib). Comparison· of· the."Czekanowski'• and Jaccard · coeffiderits of 
· similarity 

The· use· of the· ·Jaccard coefficient of similarity results in the 

loss of some information because it is a binary unit, based on presence 

or absen.ce of a species from the data matrix. Thus the relative 

importance of that species· (density, biomass, cover, basal area) is 

unknown, .and each member is equally weighted. The purp.ose of 

classification is to detect discontinuities. Where differences are 

quantitative rather 'than.qualitative, a non-standardizing type of 

coefficient such as Czekanowski 's becomes important. This· coefficient 

reveals gradients which is in effect the p~rpose of ordination. It 

has been used by Bray and Curtis (1957) for ordination analysis and 

since then for classification. (Field' and McFarlane, 1968). 

The action of the Jaccard coefficient on the Mill Bay data was 

to cluster the ·hauls at a higher sim.ila:ti ty level than for Czekanowski 's, 

but still differentiate a number of large clusters and subgroups. The 

control stations were -similarly distinguished as one large cluster and 

showed related subdivisions by depth as was revealed by the Czekanowski 

coefficient. 

The bark fiber stations were not as clearly ordinated by deposit 

thickness .as was shown by the untransformed Czekanowski coefficient. 

Nor were the subgroups as clearly disting"uished by significantly 

differing environmental -factors. +he joining of the subgroups into 

larger clusters occurred in a cascade effect: first the thin:. fiber 

stations added to the control block, then the intermediate s.tations 

and finally the. most thickly covered stations. This process of 

clustering thus suggested that a continuum in l'fuittaker's ·(1973) sense 
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was _bei_ng dealt with, whereby the •primary gradient of bark deposit 

thickness· increasi_ngly altered· the· characteristics of· the· sand bed fauna 

until at the· thickest· levels,· little was left of the· original ccinnnunity. 

The· differential.action of· the'Jaccard and Czekanowski coefficients 

can be seen·in two instances.in Appendix VC. · The first case is of 

haul 14-3 which,·unlike the Jaccard analysis, showed very little 

affinity by the Czekanowski coefficient to other comparable hauls, This 

haul was sampled at a somewhat shallower depth than the other replicates 

of station 14 (6.7 mas compared to the overall mean of 7.4 m below 

chart datum). Consultation of the raw data in Appendix IV suggested 

that although overall faunal abundance and species numberwere not 

markedly different, some dominant members .of the station, such as the 

polychaetes Prionospio sp., Maldanida.e, SyZZis sp, and PoZydora sp., 

and the crustaceans NebaZia pugettensis, LeptoaheZ_ia savignyi. and 

Phoxocephalidae were markedly reduced in abundance. On the other hand, 

the winter dominant A2"171andia brevis was 5 times more dense. The marked 

differences in this haul were recognized by the Czekanowski and not 

the Jaccard coefficient because they were quantitative, _not qualitative. 

Another instance of seemingly aberrant clustering was that shown 

in the Czekanowski analysis with the most thinly covered fiber station 

12, Because of the overriding abundance of Foraminifera sp. 1 in 

hauls 2 to 5 of this station, these replicates combined very poorly with 

other groups. Without this species, however, the-faunal composition 

of this station,; was not dissimilar. The isolation of the station 12 

hauls resulted from the type of similarity coefficient employed. 

Applying Jaccard's coefficient to the analysis, and thereby eliminating 

the import of Formainifera sp. 1, all hauls of station 12 combined 
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closely with comparable .stations located in the· fri_nges of the bark 

fiber blanket~ and in fact two replicates· showed even· a closer·_affinity 

with the· controls. 

That the· four Foraminifera-containing hauls of station· 12 should 

be considered· as an ecologically distinct community, because of the 

preponderance of one organism, is questionable, especially so when the 

very low prpportion of population.biomass accounted for by this species, 

alo_ng with its evident minimal impact on infaunal composition, is 

considered. This example strengthens the case presented by Clifford 

and Stephenson (1975): that it does not always make ecological sense 

to take raw data at its face value. It also illustrates the point that 

conclusions drawn from numerical methods should be substantiated, by 

analysing the data in more than one fashion, 

.In summary, the Jaccard and Czekanowski coefficients combined in 

a complementary manner to reveal the ecological significance of 

anomalies and to suggest qualitative.differences and quantitative 

gradients. The Jaccard coefficient substantiated what was already 

revealed by the Czekanowski coefficient: that there exists real diff­

erences in species structure which can be related to gross chan_ges 

in sampling depth and substrate type. The Czekanowski coefficient 

sensed the real differences in the fauna of station 12 and 14 but the 

Jaccard coefficient suggested that these might not be ecologically 

significant. Finally, the Czekanowski coefficient revealed a faunistic 

trend in the data which was not so evident.with Jaccard's. Thus both 

coefficients acted to strengthen differentiations and suggest trends 

which neither alone inight reveal. 
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(iiic) Inverse clus ter 'arialysis 

The untransformed inve rse analysis of species · using the Czekanowski 

coefficient of similarity is diagrammed in Appendix VD. Rare species 

occurring in less than 5% of the hauls were removed, so that· 134 of the 

total 168 species were considered. Most species showed a poor association 

and none clustered above a 75% similarity level. Even at the 10% level, 

13 species groups still remained. 

The species were ordered in the dendrogram such that those found 

ecologically significant by two or more criteria (density, wet weight 

biomass, frequency or Pamatmat's indexpccurredin groups at the two 

ends and in the middle of the Figure. The outer groups were composed of 

species found ecologically significant in the sandy control and thick 

bark stations, respectively. The group in the middle was composed of a 

mixture of species, many of which were ecologically significant both in 

the sand bed and in the fringe of the fib e r blanket. 

The control grou~ of e cologically significant species was a compact 

association of the bivalve Mysella twnida, the polychaetes Mesoahaet opteru.s 

taylori,Not omas tu.s tenuis, Nephtys sp. 1, and the crab Pinnixa oaaident alis. 

Joining at a lower similarity because of its affinity to deeper water, 

was the polychaete Phylloahaetopt erus prolifiaa and a hard egg mass, 

unidentified. 

The cluster of species at the opposite end of the diagram became 

ecologically significant for the most part in the bark deposit stations. 

Composing this groupwere the polychaetes Capitella ~apitata, Platynereis 

bi aanaUaulata, Hesionidae, Dorvil lea annulata, Prionospio sp., 

Lumbr i nereis sp~ and Armandia brevis, the shipworm Banki a setaaea, the 

wood burrowing gribble Limnoria l i gnorum, and the small crustaceans ... 
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LeptoaheUa savignyi, ljebaZia pugettensis and Aorides aoZwnbiae. 

Joining the· two clusters of ecol.ogically s.ignificant species·· were 

the· majority of taxa collected; many .of which were not· sufficiently 

abundant or.frequent to· form clearly defined· groups.· 

The· simple methods formulated· by Ellis ·(1969). to determine 

ecologically significant species of the sand and fiber bed distinguished 

the same species as were delimited by the comparatively more sophisticated 

and objective method of cluster analysis, The cluster analysis thus 

tends.to support the validity of his technique. 
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(iv) ZUrich-Mcirttpellie.r·· analfsis 

The· 'results of the ZUrich-Montpellier· analysis usi_ng the· 66-20 

di_agnostic species formula appear in Appendix VI. Five di_agnostic 

species· groups were ext~acted· from the presence-absence data. Although 

this accounts for only 22 of the·'134 species· analysed·, many of the 

ungrouped species were either too widespread or too rare to be useful 

in fo_rming haul groups. 

The first species group consisted of the polychaetes PhyZZo­

ohaetopterus prolifioa and Myrioohele ·ooulata, which commonly occurred 

at the deeper 7 .3 and 10. 7 m stations (7, 11, 13 and 16). This haul­

species block persisted in the 66-10 and 66-33 versions of the program. 

The second group of species delineated by ZUrich-Montpellier 

analysis were widespread in the sand bed and as well penetrated 

into the fringes of the bark _debris mat (0-2.7 cm mean bark thickness). 

Six species composed this group, the polychaetes Nephtys sp. 1, 

Mesoohaetopterus taylori and Axiothella I'librooinota, the bivalve 

Axinopsida semoata, a species of Phoronid, and a group of Sipunculids. 

All taxa were ecologically significant both in numbers and biomass in 

at least one of the member stations of this group. 

The third species group appeared to be diagnostic of the shallower 

control stations, as all replicate hauls of stations 1, 2, 9, 10 and 

16 were included, as well as two hauls each from stations 11 and 13. 

All hauls from comparable depths in the bark fiber blanket were ex--, 

eluded. Thus substrate type is apparently a stronger factor than depth 

in delimiting species groups. Species composing this group were 

ecologically significant at one of .the member stations by abundance, 

biomass or Pamatmat 's respiration index·. They were, the polyi:haetes 
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Onuphis eZegans, Owenia fusifomiis and Ophelia Zimaaina, .the bivalve 

Psephidia Zordi, and a. group of 10~t;rai;:ods;Gammarid amphipods and 

Nematodes;· 

The fourth· groupi.ng, consisti.ng of the· polychaetes Notomastus 

tenuis and SyZZis sp., along with an Oedicerotid group of·amphipods, 

covered the same range of sampling time,·depth and bark thickness 

as the first and second groups combined. In the less stringent 55-20 

version, this and the second group in fact joined into one. 

The final species group consisted of two crustaceans, the 

shore crab Hemigrapsus oregonensis and the wood-burrowing gribble 

Limnoria Zignorum. The distribution of these species encompassed all 

bark deposit stations and one haul of control station 1. This latter 

haul contained a few pieces of drifted bark in which the gribble was 

found burrowed. The grouping therefore essentially represented the 

bark deposit stations sampled at all depths and times. The same 

species appeared as diagnostic of these station groups in the 50-20 and 

66-33 constancy versions of the program. Two other species which pro­

liferated in the bark deposit, DorviZZea annuZata and NebaZia pugettensis, 

were also distinguished in the 66-33 version as being associated with 

fiber stations. 

In summary, the Zlirich-Montpellier analysis distinguished basically 

four species associations, two of which were restricted to control sand 

bed stations and which were distinguishable by depth, a third association 

which penetrated into the frfoges of the bark debris, and a final 

association which predominated' in the fiber blanket. Many organisms 

which were observed in the' raw data analysis to proliferate in the 
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fiber bed.were not.delimited by: the Zilrich-Montpellier analysis 

because they· occurred in ·small riumbers .outside.· The results· therefore 

suggest· tha't a single community of· fauna is bei_ng studied·, which 

fluctuates.in quantity and structure with environmental gradients; 

but at the· extremes does not qualitatively differ sufficiently to be 

distinguished· as a separate community type.· 
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(v) ·Ordination 

(va) 'Reciprocal :averaging ·ordination :of '·hauls 

The· Ordination of· all '80. hauls ·,usi_ng the·· ,134· _commoner· species is 

·presented. in F'.igures· 4.6 and .4·. 7. Seven· vectors were required to extract 

50%, of the· :total variance; more than half of this amount be1:ng accounted 

for by ,the· first·· three' vectors.· A plot of all stations_ on. axis 1 and 2 

. (Figure 4.6) showed-' ,a clear separation of the sand ~nd bark .deposit 

s tat:J..ons. _ Station positions- on. aJi;es 2. and 3 (Figure 4. 7) s;uggested that 

these vectors may reflect a depth gradient. Kendall's rank correlation 

analysis substanti.ated this hypothesist as is .ill,ustrated in Figure 4.8. 

The station positions on. axis 1 were highly correlated with bark 

deposit thickn~ss· and on axes l, 2 and 3 with sampling depth. Thus 

nea:tly20% of the total infaunal variance was directly or indirectly 

correlated.with. a.gradient in bark deb-ris thickness and a ft~rther 16% 
".: . ,. 

of the total variance could be accounted by at least two gradients 

occurring with sampling depth. Temporal ~ariability in faunal composition 

must account for some of this variation but no clear isolation of 

·· temporal components appeared on ,any of the th-ree m~j or -axes. 

The· dual correlation·of axis• 1· with bark d9:posit thickness and 

•sampling depth was not unexpe<;ted, because the two gradients were re-
... . 

lated: .the. more thickl-y cove::,;:ed-;bark stations were located at the 

shallower depth contour ,a~d the thinly covered stations werE! found at 

increasing depth. However, at control stations where. a gradient in 

bark cover did not exist., .no signii±cant correlation was found between 

axil:! 1 positions and sampling depth. This evidence therefore .s;t.1;ggests 

that axis 1 s.ignifies· a: gradient in:· bark deposit thickness. 

f 
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(vb) ·nirect ·ordinaticiti ·of··spedes · 

The· distribution.of many of the'infaunal species .of this study has 

earlier· been· described· as_ gradient in nature,· peaking in density at some 

stations, but often.persisting at low levels throughout the study area, 

From the· subjective analysis of· ecologically significant species groups 

and the more objective methods of classification, it has been suggested 

that perhaps the infauna are not separable into clearly defined comm­

unities, but rather exist as a mosaic, Many environmental and biotic 

factors act to define this mosaic. Indirect ordination suggests that a 

primary factor is substrate type, while depth and temporal differences 

play a secondary and tertiary role. 

When the sampling stations were ~rranged into a gradient of 

·thickness of bark·cover and the relative abundance of the dominant 

fauna was plotted in Figure 4,9, such a mosaic resulted. The response 

of the species was a mixture of continuity and discontinuity, with 

peaking in abundance in a certain substrate 'range. The modal point of 

each species distribution represents the centre of maximum·success 

in .competition with other species populations (Whittaker, 1973), 

A common discontinuity occurred at the transition from the sand 

bed to the bark fiber mat. This was apparent especially in the 

.mollusca. However, enough organisms persisted throughout the gradient 

to suggest that only one community type was being observed. This phen­

omenon is not uncommon in occurrence. It.has been well documented in 

vegetation studies (Whittaker, 1967) and in some marine benthos analyses 

(Cassie and Michael, 1968; Hughes and Thomas, 1971b). Gradients in 

faunistic composition with o_rganic loadi_ng have also been observed 

(see Reish ·'(1959b) and Leppakoski 1975) for reviews). 
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Figure 4 . 10 Species-abundance relations in stat'ons 

1 to 8 . Species are ranked from comm­

onest to r ares t, and the rank of each 

speci sis plotted against the importance 

cf the species , expressed as the logarithm 

of abundance . 
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In. generating principles· from faunistic trends observed with a 

pollution gradient, Leppakoski (19 75) concluded that faunistic composition 

of the altered· community was largely determined by· the· original comm­

unity characteristics.· It appears that a similar principle holds for 

the bark deposit fauna of.Mill Bay. 



(vi) ·niversity · art~ ·equ~t~i~ig·:_. • 

Tables· 4~ 12. and -4. 13; respectively present the· Shannon-Weaver· 

~±vers;tty· and .evenness·· of the' infauna! populations at each station. 

Mean values· at sand stations were comparable to measures determined 

by similar sampli,ng technlque for the: benthos of Cape Cod Bay (Young 

. and Rhoades~· 19'71), of P,uget· Sound (Lie and Evans,' 1973) and the North-. 
·, 

, umberland _Coast (Buchanan and Warwick,' 1974).. The Mill Ba_y stations 

are therefore no less diverse than is expected for ,shallow temperate 

sea benthos and generaliy show a high degree of evenness in species 

composition. 

Mean Shannon-Weaver diversity ~d evenness values ranged from a 

high at control station 16 of resp~ctivel,- 4. 7 and • 78, -to a low of 

2.4 and .41 at bark fiber station 12. A-gomalies in hauls 1-4, 14-3 

and 12-2 ,t<> 5,. which were. discerned in raw data and cluster analysis, 

were reflected in a depression in diversity and equitability values •. A 

consistently low diversity and evenness of the benthos at station 11. 

was not, however, recogniz~d by ·other analyses. It may be due- to the 

presence at this .station of a significant {p=.05) and disproportion~tely 

· large number of the poly,chaete Phy1,,,Zoahaetopterus proZifiaa, which 

inc;r.eased the predictability of the- species components and ·thus d~creased 

div~rsity and evenness. 

There was a trend towards a decreased diversity and evenness in 

- . .P 
the fiber stations, wliich culminated at the most thickly covered station 

4. A trend with depth was less evident, but both indices showed that 

aiversit~ increased in the winter. 

The· very low diyersity values of 1 to· 1.5 which characterize the 

benthos in po_l1uted sediments (Rosenberg," 1973; Leppakoski," 1975) were 
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Table ti.12 .. Shannon-Weaver'.:diversity.-of each infaunal haul. .. Stations. 
1-13 were sampled' in April-May, 1975; stations 14 ..... 16 were-, 
sampled in January,· 1976. Station; 16 is a duplicate··; 
sm:ppling of station 10. Larger· values denote .a, .greater 
diveri::i'ity. · · 

..... Sha.i:mon..-We'a.ver·· diversity (bits ·per'. individual) .... 
. 

. Dep'th . Mean bark ... Replicate Station contour deposit ... no. 

no. (meters below thickness 1 2 3 4 5 Mean 
chart' da.tl.,Ull)' (cm) 

. . . . . .: .. . ' . . . .. ·, ' . ·, . 

. ,. 
·, 

1 4.8 0 4.3 4.1 4.2 3.4 4.7 4.1 
' 

2 1.3 O· 3.7 3.7 3.7 3 .7 . ' 4.0 3.8 

' 
'3 4.8 9.2 3.7 2.,9 4.1 3 •. 9 4.3 3 .. -8 

4 4.8 >15.5 2.8 3.1 3.0 3.0 2.5 2.9 

5 7.3 7.0 3.8 3.3 4.2 3.4 3.5 3.6 

6 4.8 10.3 3.1 3.2 3.3 3.7 3.7 3.4 

7 7.3 1.8 3.,6 3.8 3.7 3.8 4.0 3.8-
'' 

8. .4.8 ' 5.6 3.6 3.9 3.3 3.7 3.7 3.6 
.. 

9 4.8 0 7.8 4.7 4.0 3.6 4.7 4.4 

10 :!" '. 7.3 0 4.0 3.7 4.6 4.1 4.4 4.2 
" ,., 

11 10.7 0 3·~3 3.6 3.1 2.5 l-.9 2.9 

12 10.7 0.8 4.5 .1.8 '1.8 2.0 1.9 2.4 
13 10. 7 0 4.1 ,4.9 3.2 4.5 3.6 4.1 

" .. 

'•· 

-14 7.3 0.9 4.4 4.6 2.3· 4 .• 3 4.3 4.0· 

15 7.3 2.7 4.0 4.3 4.0 4.2 3.5 4.0 

16 7.3 0 4.3 4.8 5 .• r 5.2 4.1 4_. 7 
.. 
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Table 4.13 Species equitability (Pielou, 1966) of each infaunal haul. 
stations· 1-13 were sampled in April-May 1975; stations 14-16 
were sampled.in January, 1976. Station 16-is a duplicate 
sampli_ng of station· 10. Larger values denote a_ greater 
eqitltability or.evenness·of species· abundance.· 

.. Species·.equitability (bits .per individual) 

Depth - Mean bark Replicate.no. 
Station· contour deposit 1 2 3 4 5 Mean 

no. (meters below -thickness · 
chart datum) (cm) 

. . . . . ; • ,, • ' •• ■ + •• · •• • •• • ... .. 
. 

1 4.8 0 • 74 .73 .78 .58 .82 .73 

2 7.3 0 .64 .64 .68 .64 .68 .66 

3 4.8 9.2 • 75 .63 .11 ·• 76 .81 .74 

4 4.8 >·15 .5 .58 .62 .63 .66 .52 .60 

5 7.3 7.0 .73 • 71 • 79 .74 .70 .74 
6 4.8 10 .3 .59 .66 .69 .67 .73 .67 

7 7.3 1.8 .66 .71 .65 .68 .71 .68 . 
8 4.8 5.6 .70 .71 • 75 .71 • 75 .73 

9 4.8 0 .88 .83 .70 .66 .80 .77 

10 7.3 0 .68 .64 .78 • 71 • 76 .71 

11 10.7 0 .57 .61 .52 .47 .33 .50 

12 . ,, 10. 7 0.8 • 79 ~31 .31 .35 .32 .41 

13 10. 7 0 • 71 .83 .57 • 76 .64 .70 

14 7.3 0.9 .80 .83 .47 .79 .75 .73 

15 7.3 2.7 .71 .85 .78 .76 .64 .75 

16 7.3 0 .75 .80 .83 .85 .69 .78 
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not found at the.Mill Bay stations, even in the thickest portions of 

the.bark debris (stations 4 and 6). The· fiber station values·more 

closely resembled those found at other· marine log handling grounds 

(H' = 1. 8 to 4 .1) in Alaska (Pease, 19 73). This sugges_ts that the 

impact of bark debris on benthic infauna is not as great as that resulting 

from other.kinds of effluents.· 
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(vii) Species~abundance ·telations 

Figures 4 .10 and 4 .11 display for each sampling station a plot of 

the component species, ranked commonest to rarest,against the· logarithm of 

importance, as determined. by the number of individuals per species. If 

the species-abundance relationship fits a geometric type distribution, 

the plot forms a straight line. A convex and sinusoidal trend in the 

curve indicates an approach to a lognormal-type distribution (Whittaker, 

1965). Comparison of the plots of each station indicated that although 

there was little tendency towards a sinusoidal appearance in the curves, 

there was an increase in the convexity, expecially in stations covered 

by little or no bark. 

In comparing dominance diversity curves of widely different 

floristic communities, Whittaker (1965) found that a geometric plot 

described communities which have rigorous environments and only a few 

species. Less steep geometric slopes appeared for communities with 

less severe environments and moderate species-diversity. Applying 

these observations to the station plots, it may be suspected that the 

bark deposit infauna exist under more rigorous environmental conditions 

than the sand fauna. In light of Sanders' (1968) stability-time 

hypothesis, it follows that bark deposition may alter. the benthos to 

a more physically controlled type of community, characterized by lowered 

diversity and complexity. 
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Figure 4.10 Species-abundance relations in stations 

1 to 8. Species are ranked from comm­

onest to rarest, and the rank of each 

species is plotted against th e importance 

of the species, expressed as the logarithm 

of abundance. 
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Figure 4.11 Species- abundance relation in 

stations 9 to 16. All species are 

included, 
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(viii) ·Ecological ·associati6ns · 

(viiia) ·species ·dis tribution relationships 

Of the· species that were collected in the fiber . stations~ many 

were found to be· living within crevices or burrows in the deposited 

bark and wood chips. Table 4.14 lists these species and shows that 

39 taxa were found associated. Many of these were ecologically sig­

nificant in the more thickly covered bark debris stations. Examples 

are, Dorvillea annulata, two species of Hesionidae, Nebalia pugettensis, 

Leptochelia savignyi, Nemertea, Platynereis bicanaliculata, and 

Prionospio sp. The wood eating organisms Bankia setacea and Limnoria 

lignorwn reached their greatest numbers proximal to the active dump 

and booming ground (stations 4 and 6), where deposition of freshly 

dislodged bark could be expected to be most active. The frequent 

appearance of non wood-burrowing species might have been due to the 

availability of many crevices in the bark chips for protection. 
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(viiib) Feeding biology relationships 

In Appendix l[is displayed the primary feeding habit of each benthic 

species, as documented in the literature. The proportion of dry weight 

accounted for by the four feeding types is presented in Table 4 .15. 

Figure 4.12 plots the relationship between feeding type and bark dep~ 

osit thickness. It is clear that such a relationship does exist. 

This is particularly evident in regard to suspension feeders and herb­

ivores. At control, non-fiber stations, suspension feeders predominated 

but clearly decreased in the bark deposit . A Kruskal-Wallis test showed 

that this decrease was highly significant (p=.01) and remained so with 

the addition of unaccounted species biomass. 

A clear incrg ase in the proportion of herb :iYores with bark depos_i t 

thickness was also evident and addition of unallocated biomass t o this 

group accentuated the trend. The difference was highly significant 

(p=0 .01) by a Kruskal-Wallis test. 

Some increase in deposit feeder biomass was evident at the less 

thickly covered fiber stations but this trend was offset by the 

proportionate increase in herbivores at the thick fiber stations . The 

proportion of biomass represented by carnivores and/or scavengers showed 

no trend and fluctuated around a mean of 30%. 

Some depth and t emporal differences in the feeding composition of 

control fauna were evident. Suspension feeder biomass was somewhat 

reduced at the shallowest control stations, but r emained greater than 

a t the lightes t fiber stations. A not unexpe cted increase in herbivores 

at shallower depths was also evident. A re-sampling of. station 10 in 

January, 1976 (denoted station 16) indicated a 10 to 20% decrease in the 

91 



Table 4.15 Proportion of dry weight biomass allocated 

to the primary feeding groups of each haul 
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proportion of suspension feeder biomass, accountable in main, to 

fluctuations of the polychaete dominant Mesochaetopterus taylori. 

From these observations it can be concluded that bark deposition 

creates an environment unfavorable to suspension feeders. The evident 

resurgence of suspension feeders to either side of the bark debris mat 

suggests that food availability is not the limiting factor. It is 

likely, then, that deposited bark and wood debris presents an unfavorable 

suastrate, perhaps by discouraging the settlement of larvae or by pre­

senting a hard and unwieldy substrate to burrowers. Bagge (1969) observed 

that benthic wood chips and pulp mill fiber in a Baltic Sea estuary 

restricted infaunal penetration to the top 7.5 cm of the sediments. 

A compounding effect of wood debris on suspension feeders could be 

settling particles, which would inhibit feeding and clog the filtering 

apparatus. 

The clear increase of herbivore biomass with bark deposit thickness 

was due to a corresponding increase in abundance of the shipworm 

Bankia setacea, the gribble Lirrmoria Ugnorwn, and the Nereid polychaetes 

Platynereis bicanaliculata and Nereis brandti . This trend is a re­

flection of the living habits of each organism: the shipworm and gribble 

rely on wood and bark debris for shelter and a food source, and the 

Nereids use the debris as a subs tr ate for the composition and attachment 

of tubes. 

The specification of the wood-eating organisms Bankia setacea and 

Limnoria Zignorwn as herbivores is somewhat arbitrary and they could 

very well be labelled as deposit feeders. If such we re the case, a 

positive relationship of the deposit feeding group to fiber thickness 

wou d develop. This trend, in conjunction with the inverse suspension 

92 



feeder response, has been documented for pulp mill fibe r beds (Bagge , 

1969 ; Rosenburg, 1973; Leppa.koski , 1975), sewage effluent grounds 

(Reish, 1959a) and habitats where water currents are weak and the clay 

content of the benthic substrate is high (Mare, 1942 ; Sanders, 1956; 

Sande rs et. al, 1962; Carey, 1965; Craig and Jones, 1966; Rhoads and 

Young, 1970; Young and Rhoads , 19.71). 

/.Differentiation of the deposit feeding group into selective and 

non-selective feeding types by Mare (1942) and Sanders (1956) indicat ed 

that this former group would predominate over the latter in coarser 

sediments . When the distrib ution of some non-selective feeders (eg. 

of the Maldanidae, Orbiniidae, Capitellidae , Scalibregmidae , Sipunculida, 

Holo thuroidea) was compared with the selective feeders (eg. of the 

Spionidae, Cirratulidae, Terebellidae , Ampharetidae, Trichobranchidae , 

Magelonidae, Nebaliacea), a similar response to bark debris was 

sugges t ed . I n contrast to the well sorted sands of the control area, 

bark and wood particles would likely be too large for non-selective 

fee ders to ingest , while bacterial and diatom growths coating the 

debris would provide a more nutritious food source for selective f eeders . 

This may explain the predominance of deposit feeders at stations 7, 12 , 

14 and 15. The bark particles at these stations are finely divided and 

thus provide a large surface-area-to-volume ratio f or microbial pop­

ulations. A reduction in this ratio in coarser deposits and a diminution 

in organic con t ent of the sand bed would result in a loss of microbiota 

and the observed reduction of deposit feeders at these stations . 

The clear alteration of the herbivorous and deposit feeding groups 

in the bark debris and the near obliteration of suspension feeders shows 

tha t the complexi ty of the infaunal food web is r educed by bark deposition. 
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This disruption is therefore anoth.er. indication that the biol.ogically 

accOlllodated community (Sanders,· 1968) of the sand bed is being dislocated 

by the.effects of bark debris deposition to a more physically controlled 

faunistic association. 
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(ix) ·succession ·in·bark·aebris · 

Station 3 is situated in a part or the· bark fiber· bed which formed 

during the· time whei:'i a log dump and boom:J..ng ground was operating at 

Verdier· Point. In· 1958 this operation was abandoned. Figure 3.1 shows 

that Station 3 is situated· at a distance from and upcurrent of 

(Herlinveaux; 1962) any sources of fresh debris.· Hence it may be 

concluded that little fresh debris has deposited since. Scuba observations 

substatiated this. The bark fiber was finely particulate and intermixed 

with silt to form a soft bed. Sediment cores (Figure 4.2) showed that· 

the bark deposit had a mean thickness of 9.2 cm and overlayed sediment 

composed of sand, pebble and shell. 

Faunal repopulation of benthic wood debris beds has been documented 

for some log booming grounds and pulp mills. Aquatic decomposition of 

wood is very slow. A Task Force survey of log storage and rafting in 

western North America waters (1971) reports. that a lake on the Oregon 

coast, used for log handling in the early 1900's, still contains large 

quantities of bark. Faunistic succession is similarly slow. At a 

booming ground abandoned for 12 years, Pease (1973) found that a still 

thick mat of bark debris lay on the sea bottom and only a slight 

increase in fauna! density and diversity was measurable. Walker (1973) 

even observed a reduction in both indices. Infauna! composition was 

dissimilar to non-fiber sediments, but even more so to actively 

depositing fiber beds. He concluded that silting over of the fiber 

bed, after booming operations ceased, reduced the availability of 

shelter provided by the debris, resulting in the loss of fauna. 

Rosenberg ·(1973) found that the benthos of a Swedish fjord quickly 

responded to cessation of pulp mill effluent discharge. Density, biomass 
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and diversity increased to pre-discharge levels in 5 years time and a 

portion of the original numbers of suspension feeders also returned. 

Dean and Haskin (1964) documented similar trends following sewage 

discharge abatement . Faunistic recolonization occurred in waves of 

species which could be classified as pioneer species, secondary invaders 

and progressive penetrators. 

A survey of the data collected at station 3 indicates that 

succession is not far advanced. Infauna! density (Figure 4.3) and 

biomass (Figure 4.4) were as low as at the thick bark deposit stations. 

As with all fiber stations , molluscan abundance was depressed. Molluscan 

biomass, however, was unexpectedly high, due mainly to the bivalve 

Maaoma nasuta . 

The fauna of station 3 retained all the major components which 

characterized the benthos of the thick bark deposit stations. Cluster 

analysis (Appendix V) and ordination (Figures 4.6 and 4 .7) indicated 

that the fauna showed little similarity to types found either in the 

adjacent sand bed or in thin fiber. The geometric shape of the 

dominance-diversity curve (Figure 4 .10) and the exclusion of suspension 

feeders (perhaps with the exception of Maaoma nasuta (Reid .and Reid, 

1969), suggested that this area is still very much physically controlled 

(Sanders, 196 8) 

The fine composition of the bark debris particles and the evidence 

of old tubes of Bankia setacea indicate that the fauna may have been 

more like that of the thickest stations in the past . This evidence, 

along with the appearance of the bivalves Maaoma and Lucinoma tenuis­

aulpta both in number and in weight sugges t that succession may be in 

its preliminary stages . In view, however, of the marked impact of 
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fiber at .. even. low levels of· cover (eg. stations 12 and 14 where deposit 

thickness is 0.8 and 0.9 cm), return.of"the infauna to the.sand bed· 

form cannot be· anticipated· until the· bark debris mat entirely disappears. 
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PART V. Conclusions · 

A log dump and boomi_ng ground located 2 km south of Mill Bay, B .C., 

is generating bark and wood .debris which has deposited over approximately 

1 kJn2 of sea bottom along the northwest coast of Saanich Inlet. 

Immediately around the dump and booming area, the heaviest deposits 

form a mat more than 15 cm. deep. 

The benthic biota of the fiber blanket · was compared to that cf the 

surrounding sand bed. The bottom fauna differed markedly, both 

qualitatively and quantitatively, yet retained many common species 

attributes. Variations of such environmental factors as water salinity, 

temperature and organic carbon content were not great enough to cause 

the observed faunistic differentiations. The most obvious variation in 

the environment was the substrate type, more particularly, the amount 

of bqrk debris covering the sea bed. 

An extensive core survey revealed that the sediments underlying the 

bark fiber closely resembled the surrounding sand bed substrate. It 

is generally recognized that, environmental conditions being equal, 

in similar sediments a similar composition of fauna can be expected 

(Thorson, 1957). Thus it . could be assumed that in all probability 

the fauna occurring in the area of the fiber bed previous to deposition 

would be described by the present-day neighbouring sand bed fauna. From 

this observation, and the fact that community classification and 

ordination analyses revealed that a close relationship existed between 

the thickness of bark debris and the loss of control community 

attributes, it was concluded that the faunistic response must be 

primarily due to the effect of bark debris deposition. 

Because the area of study is a shallow subtidal slope, the differ-
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entiation .of characterizi_ng species in the· manner of Thorson 's . (1957) 

level.bottom community analysis·was. not.possible. The.dominant control 

fauna in any case,' resembled·neither·his shallow sand TeZZina and 

Venus communities· nor, his shallow estuarine Maaoma .community;.,. 
. . . ... ~--·' ··- ; .. ,, -~ . . "" .•·:•·· . . . . . '••· :- . . . . 

Determination, however, of.relative faunal abundance, biomass and pro-

du.ction.,(11aj.µg._PaII1atmat !s. (-1.966)- respiration index),. by~the ·methods-· 

of Ellis (1969), ~eveal_ed sp~_si_es whi~h, _by their ecological significance 

in the sand or bark debris beds, may require further study. 

Briefly, the sand bed fauna is dominated by two suspension feeding 

Chaetopterid polychaetes, Mesoahaetopterus tayZori and PhyZZoahaetopterus 

proZifiaa, the latter which predominates at the deeper stations. 

Associated with these organisms is a host of other dominants, particularly 

the Maldanid polychaete AxiotheZZa ruhroainata, the Capitellid polychaetes 

No_tomastus tenuis and C_apitellidae sp., the errant polychaetes Nephtys, 

Lwnbrinereis and Onuphis eZegans, the tiny bivalve MyseZZa tumido., and 

two amphipod crustaceans Protomedia and AmpeZisaa. This sand bed 

community may cover some length of coastline as it has also been found 

to occur 9.5 km to the north (Ellis, 1967) and continues at least another 

3 km to the south, only to b_e interrupted by the bark fiber blanket. 

The majority of the sand bed dominants were abrup'tly decimated by 

bark deposition, although-most persisted in marginal areas of the fiber 

blanket. Bark deposition is marked by the appearance of some new 

species, such as the w;od borers Bankia setaaea and Limnoria Zignorum, 

but many of the fiber dominants are original components of th~ sand fauna. 

Some of the dominants which may be ecologically significant in the 

bark debris are, the· polychaetes DowiZZea annuZata, PZatynereis 

biaanaZiauZata, Hesionidae and Prionospio, and the tiny crustaceans 
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Limnoria Zignorwn, LeptoaheZia savignyi and NebaZia pugettensis. 

Species · of DorviZZea, LeptoaheZia and NebaZia have been observed in 

similar explosive numbers in a pulp mill fiber bed (Ellis, 1970) in 

British Columbia, and in a layer of terrigenous litter on the sea 

bottom of Puget Sound (Lie, 1968) and a Scottish loch (Pearson, 1972). 

Bark deposition seems to affect benthic biota in several ways. 

The distribution of some organisms may be enhanced, the debris pro­

viding a stable substratum for macroalgae, for sessile fauna such as 

the anemone Metridiwn senile, and for the tube builders LeptocheZia 

savignyi and PZatynereis biaanaZiaulata. Bark debris and sunken logs 

as well provide many crevices for cryptic organisms such as crabs 

and shrimp, and are a food source for wood burrowers. 

On the other hand, sediment inhabiting fauna and particularly 

bivalves are decimated by fiber deposition. Suspension feeding types 

are replaced by herbivorous and deposit feeding groups, a response 

which is incurred also by sewage and pulp mill effluent (Reish, 1959a; 

Bagge, 1969; Rosenberg, 1972). The fauna that inhabit the fiber bed 

are small in biomass and species number, but nevertheless very abundant 

and quite diverse as compared to the near azoic regions described 

by Reish (1959a and b), Ellis (1970) and Jones (1974) for areas receiving 

heavy loads of sewage effluent, pulp mill fiber and mine tailing, 

respectively. 

Evidence of succession in a non-depositing portion of the fiber 

mat is scanty. Three species of bivalve common to the sand bed are 

present in small numbers, and weight determinations indicate that 

some may be quite old (.£i.. Thorson, 1957). The low population biomass, 

the geometric type of dominance diversity and the high affinity of the 
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fauna to. the· heavy _fiber· o_rganisms s_u_ggest· that if at all, .succession 

is still at a preliminary st_age. · With the· additional .evidence that even 

small levels of bark debris deposition (at most, o.s·cm mean thickness) 

are critical to· faunistic structure,'it may be· concluded that re­

population·of the· sand bed· fauna.will be.slow. Furtherinore, a return 

to pre-deposition· conditions may_not be pos_s_ible until the fiber 

blanket· is totally withdrawn. 

The application of a large number of analytical techniques to the 

data was made with the· intent to elucidate and substantiate faunistic 

trends and as well to compare and evaluate their operation. 

Classification of the data by cluster analysis showed species 

distributional patterns which could be related to gross environmental 

differences in sampling depth and substrate type. A comparison of the 

relative actions of a quantitatively sensitive similarity index 

(Czekanowski) and a qualitative index (Jaccard) showed that both 

coefficients responded to strong trends in the data, but individually 

accentuated different facets. Inverse cluster analysis differentiated 

the dominant species components of the sand bed and fiber mat and thus 

substantiated the validity of Ellis' (1969) technique of determining 

ecologically significant species. Analysis of the data by the quali­

tatively sensitive ZUrich-Montpellier method revealed that species 

distributions were in the most part broad and unclearly differentiated, 

suggesting that the bark debris fauna retained a basic similarity to 

the sand bed community and probably was derived from it. 

Ordination of the data revealed that the infauna! distribution 

could be better·described as a continuum which varied primarily in 

accordance with the thickness of deposited bark debris and secondarily 

with variability in sampling time and depth. Detennination of primary 
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feedi_ng. groups and modelli.ng .of the infaunal population showed that 

deposition.of bark debris reduced· the diversity and complexity:of the 

population, and thus altered'.it to a more physically controlled' 

(Sanders, 1968) type of community. 

Evaluation o.f the above analytical methods in reference to the 

data emplo)"ed, suggests .that .their. applicability largely depends upon 

the structure of the data. Qualitatively sensitive methods such as 

the ZUrich-Montpellier· analysis and Jaccard's index for clustering 

respond best to heterogeneous data.· The Czekanowski coefficient is 

sensitive to quantitative trends and thus can be used with more 

homogeneous data. Transformation of the data helps to reduce the 

weighting of abundant organisms but in the process may mask gradient 

trends. Ordination methods do not attempt to block samples into 

connnunity groups and therefore are most effective with data which 

reflect a continuum of species distribution. Ordination has the added 

advantage of objectively isolating faunal gradients for correlation 

with environmental gradients. Analysis of diversity, primary feeding 

structure and species-abundance relations may give an insight to comm­

unity stability and thus should be especially useful in comparative 

ecological studies and environmental impact assessment. 
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PART VI 

Sm,1MARY 

1. A log handling ground situated in northwest Saanich Inlet~ B.C. is 

generating wood debris which has deposited to a thickness of greater 

than 15 cm over approximately 1 km2 of a coastal sand bed·. Since 

few quantitative studies have yet been made on the · effects of bark 

and wood debris on the' benthos, this thesis project was initiated 

in an attempt to rectify this condition. A further intent of this 

study was to apply and compare the operation of several mathematical 

analyses on faunistic data to elucidate and substantiate biotic 

trends. 

2. Five replicate samples were taken with a 0.1 m2 van Veen grab in 

April-May, 1975, and January, 1976 to study infauna! distributions 

as a function of time, depth and fiber bed thickness. Supportive 

observations were made by scuba divers on the epifauna, many of 

·phich are too large or infrequent to be collected by remote samplers, 

yet are commercially important or represent a significant portion 

of the population biomass. 

3. It was found that variability in sediment structure and water 

quality was not great enough to cause the observed faunistic trends. 

By the complementary use of classification and orqination methods, 

it was found that infauna respond primarily to a gradient in bark 

debris thickness and secondarily to depth. Seasonal variability 

was quantitative r ·ather than qualitative, population numbers and 

biomass fluctuating to a low in winter and a high in spring. 

4. Bark debris showed both positive and negative effects on biota. 

Sessile, some tube buildi_ng and cryptic types of organisms seemed 

to prefer the debris as a stable substrate for attachment and 
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protection . Wood burrowers such as Lirrm.oria Zignorwn and 

Bankia setacea used the wood as habitation and as a food source. 

5. The negative effect of b~rk deposition was clearly illustrated by 

the burrowing infauna . A marked response was evident at the thinnest 

outskirts of the fiber bed (eg. stations 12 and 14, mean fiber 

thickness 0.8 and 0.9 cm), showing that levels less that 1 cm were 

critical to the sand community . 

Infaunal biomass, particularly that of the mollusca, was greatly 

reduced in the bark debris. The sand bed community attributes were 

gradually lost as bark debris thickened. The dominant polychaetes 

Mesochaetopterus tayZori, Phy ZZochaetopterus proZifica and 

Notomastus tenuis did not penetrate beyond a level of 2.7 cm mean 

fiber thickness. The heavily covered portions of the fiber mat 

were characterized by a low species biomass and diversity, and 

exclusion of bivalves save for the shipworm Bankia setacea . A 

reduction in faunistic complexity was further evidenced by the loss 

of the suspension feeding organisms and a predominance of herbivores . 

Following the definition of Sanders' (1968) stability-time hypothesis, 

it may be concluded that bark deposition disjoints the infauna! 

community from a primarily biologically accomodated type to a more 

physically controlled association. This latter community is 

characterized by low diversity, complexity and stability . 

6. In a portion of the bark deposit which has received little fresh 

debris compared to conditions prior to 1958, there was little 

evidence of faunal succession . A return to pre-deposition conditions 

may not be possible until the bark fiber blanket is totally with­

drawn. 
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7. The numerical analytical methods of classification, ordination, 

diversity, species-abundance relations and trophic structure analysis 

were applied to the data in turn to differentiate f aunal trends 

and evaluate the applicabili t y of the t echniques in benthic 

ecological analyses. The results indicate that the relative merit 

of each will vary with the structure of the data. Cluster and 

Zlirich-Montpellier analyses responded to gross biotic differences 

and thus are important in isolating communities and their characterizing 

species. Ordination was sensitive to faunistic gr adients and hence 

is applicable to more homogeneous data. Species-abundance, diversity 

and trophic structure measures examined community complexity and 

stability. A combination of the analyses in compl ementary fashion 

is suggested to be the best approach to elucidate and substantiate 

faunistic trends. 
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Appendix I . Description of permanent station locations. Stations 1 to 13 were 
sampled from 28 April to 7 May 1975 and stations 14 to 16 were 
sampled on 22 January 1976. 

Station 
No. 

1 

2 · 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Sampling depth 
(meters below 
chart datum) 

X SD 

4.9 0.21 

7.2 0.26 

5.1 1.06 

5.0 O. 36 

7.1 0.24 

4.0 0.23 

7.1 0.34 

4.8 0.25 

4.8 0.40 

7.8 0.48 

10.9 1.04 

10. 3 0. 70 

Bark thickness 
(cm) 

Location 

X 

0.0 

o.o 

9.2 

> 15 .5 

7.0 

10.3 

1.8 

5.6 

o.o 

o.o 

0.0 

0.8 

SD 

0.00 4 telephone poles NW of blue house on 
shoreline road, directly opposite speed 
road sign, 100 meters from shore 

0.00 Same location as station 1, 110 meters 
from shore 

2.59 Opposite abandoned log slide ramp embed­
ded in the beach; 80 meters from shore 

N/A Adjacent to the 3rd dolphin NW of the 
active log dump spit; 80 meters from 
shore 

1.67 Adjacent to dolphin located directly off­
shore of station 4; 160 meters from 
shore 

0.96 

1.26 

2 .19 

0.00 

o.oo 

0.00 

0.71 

Adjacent to anchor drum marking the SE 
corner of the log booming ground; 95 
meters from shore 

Adjacent to the first of the east set of 
dolphins located SE of the log dump spit; 
160 meters from shore 

Adjacent to the 3rd dolphin of the east 
set located SE of the log dump spit; 
100 meters from shore 

2 telephone poles SE of blue spring on 
shoreline road; 80 meters from shore 

Same location as station 9; 120 meters 
from shore 

Same location as station 1; 170 meters 
from shore 

70 meters NE of anchor drum situated 
opposite the log booming ground; 250 
meters from shore 



Appendix I, continued 

Station 
No. 

13 

14 

15 

16 

Sampling depth 
(meters below 
chart datum) 

X SD 

10. 8 0.37 

7.4 0 .6 7 

7.3 0.32 

7.5 0.06 
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Bark thickness 
(cm) 

Location 

X 

o.o 

0.9 

2.7 

0.0 

SD 

0.00 Same location as station 9; 160 meters 
from shore 

0.65 Adjacent to the southernmost of the 
set of 4 dolphins at Verdier Point; 100 
meters from shore 

2.52 90 meters directly offshore of the log 
dump spit 

0.00 Same location as station 10 
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TAXON CODE PRIMARY FEEDING 
HABIT* 

FORAM l 
FORAM 2 
ACOTYLEA 

NEMERTEA 

NEMATODA 

DIO ORN 
DORV ANN 
ET LONGA 
ET PACI 
EUL MAC 
EUL SANG 
EXO VERU 
GLYC AME 
GLYC CAP 
GLYCERA 
GLYCINDE 
HEMIP BO 
HES'IDAE 
LEP LONG 
LffiIBRINE 
MICRO NA 
NEPHrYSl 

NEPIITYS 

NER BRAN 

NER PROC 
ONU ELEG 
PALE BEL 
PEIS ASP 
PHOLO MI 
PHY GR!) 
PHY MAC 
PLAT BIC 
POLY TUT 
POLYNO 1 
POLl'NO 2 
-PROT GRA 
SIG'IDAE 
STHEN BE 
Sll.LIDAE 
SYLLIS 
EP FRAG 

AMPHA AR 
AMPH 1DAE 

C/S 
C/S 
C/S 

C/S 

u 

C/S 
D 
C/S 
C/S 
C/S 
C/S 
C/S 
C/5 
C/5 
C/5 
C/5 
C/S 
C/5 
C/S 
H 
H 
C/S 

C/S 

H 

D 
C/S 
C/S 
C/5 
C/5 
C/S 
C/S 
H 
C/S 
C/S 
C/S 
u 
c/s 
C/S 
C/S 
C/S 
u 

D 
D 

Barnes (1969) 
Barnes (1969) 

DOCUMEh'TING 
LITERATURE 

Yonge (1928), Mare (1942), MacGinitie and MacGinitie (1968), 
Barnes (1969) 
Yonge (1928), Mare (1942), MacGinitie and MacGinitie (1968), 
Gibson (19 72) 

Dales (1963) 
Reish (1959a), Dales (1967) 
Dales (1962) 
Dales (1962) 
Dales (1962) 
Dales (1962) 
Dales (1962) 
Yonge (1928), Dales (1962), ~.acGinitie and MacGinitie (1968) 
Yonge (1928), Dales (1962), MacGinitie and MacGinitie (1968) 
Yonge (1928), Dales (1962), MacGinitie and MacGinitie (1968) 
Dales ( 1962), MacGini tie and MacGini tie ( 1968) 
Dales (1962) 
Dales (1962). Kozloff (1973) 
Dales (1962) 
Dales (1962) 
Dales (1962), Kozloff (1973) 
Yonge (1928), Mare (1942), Sanders (1960),Clark (1962), Dales 
(1962), Kozloff (1973) 
Yonge (1928), Mare (19112), Sanders (1960), Clark (1962) • 
Dales (1962), Kozloff (1973) 
Ricketts and Calvin (1968) 1 MacGinitie and MacGinitie (1968), 
Wilmoth (196 7) 
Reish (1959a) 
Reish (1959a) 
Dales (1962) 
Pettiboue (1953), Dales (1962) 
Pettibone (1953), Dales (1962), Leppakoski (1975) 
Dales (i962), Southward (1965) 
Dales (1962) 
MacGinitie and MacGinitie (1968), Kozloff (1973) 
Pettibone (1953), Dales (1962) 
Pettibone (1953) 1 Dales (1962) 
Pettibone (1953), Dales (1962) 

Pettibone (1953), Dales (1962) 
Pettibone (1953), Dales (1962) 
Dales (1962) 
Dales (1962) 

Dales (1962) 
Dales (1962) 
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TAXON CODE PRIMARY FEEDING 
.HABIT.•. 

ARM BREV D 
AXIO RUB D 
CAP CAP D 

CAP'IDAE D 
CIR 1 INAE D 
IIAPLO EL D 
LAON CIR D 
MAGEL Pl D 
MAL'IDAE D 
MESO TAY s 

MYRIO QC D 
NEO ROB D 
NOTO TEN D 
OPHEL LI D 
OPH'IDAE D 
OWEN FUS D 
PECT BRE D 

PHYL PRO s 
PISTA CR D 
POLYCIRR D 
POLYDORA D 
PRIONOSP D 
PS 1 POT R s 
PS'SAB L D 
SAB 1IDAE s 
SCAL INF D 
SPIO FIL D 
STREB BA D 
STYL PLU D 
TELE COS s 
TERE STR D 

TER 1 IDAE D 
TRIC GLA D 
SP FRAG u 
ACTEOCIN u 
GAST 1 u 
GAST 2 u 
MITR TUB u 
NASS MEN C/S 
OENOPOTA C/S 
OPHISTIIOB u 
TURBONIL C/S 
POLYPLAC H 
ACILA CA D 
AXIN SER D 
BANK SET H 
BIV 1 u 
BIV 2 u 

DOCUMENTING 
. LITERATURE . 

Dales 
Dales (1967), Kozloff (1973), and by gut contents analysis 
Reish (1959a), Dales (1967), Hendriksson (1969), Young and 
Rhoades (1971) 
Dales (1962), Southward (1965) 
Dales (1962), Southward (1965), and by gut contents analysis 
Dales (1962) 
Dales (1962) 
Dales (1962) 
Dales (1962), Newell (1970), and by gut contents analysis 
Jorgensen (1955), MacGinitie and MacGinitie (1968), Tait 
and Desanto (19 72) 
Dales (1962), Rosenberg (1973) 
Dales (1962) 
Yonge (1928), Kozloff (1973) and by gut contents analysis 
Dales (1967) and by gut contents analysis 
Dales (196 7) 
Dales (196 7), Newell (1970), and by gut contents analysis 
Dales (1962), MacGinitie and MacGinitie (1968), Ricketts 
and Calvin (1968) 
Dales (1962), HacGinitie and MacGinitie (1968) 
Dales (1962) 
Dales (1962) 
Young and Rhoades (1971) 
Dales (1962), Young and Rhoades (1971) 
Dales (1962) 
Dales (1962) 
Dales (1962) 
Yonge (1928), Mare (1942), Dales (1962) 
Dales (1962) 
Dales (1962) 
Dales (1962) 
Dales (1962) 1 HacGinitie and MacGinitie (1968) 
Dales (1962), Henriksson (1969), Newell (1970), Young and 
Rhoades ( 19 71) 
Dales (1962), Newell (1970) 
Hare (1942), Dales (1963) 

Hyman (1967), HacGinitie and MacGinitie (1968), Newell (1970) 
Hyman (1967), Purchon (1968) 

llyman (1967) 
Morton (1960), Newell (19 70) 
Jprgensen (1955), Newell (19 70) 
Purchon (1968) 
Yonge (1928), Morton (1960) 
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TAXON CODE 

BIV 3 
CARD VEN 
CLINOCAR 
LUCI ANN 
LUCI TEN 
MACOMA 
MODI REC 
HUSC LAE 
MYA AREN 

MYS TUMI 
NUC TEN 
PODO CEP 
PSEP LOR 
SOLA COL 
TELLINA 
THYA FLE 

OSTRACOD 
COPE:CAL 
COPE:HAR 
BALANUS 
NEB PUG 
CUM l 

CUM 2 

CUM 3 

DIASTYLI 
LEPT SAV 
LIMN LIG 

PARA ELE 
CAPRELLI 

AMP'IDAE 
AMP'ISCA 
A}!PITHOE 
AOR COLU 
COROPH 
GAM' IDEA 
MELI DEN 
MELITA 
OED ' IDAE 
PHOTIS .B 
PHOX 'DAE 
PROTmmD 
SYN SHOE 
CAL GIG 

PRUIARY FEEDING 
HABIT .* 

u 
s 
s 
D 
D 
u 
s 
s 
s 

s 
D 
s 
s 
s 
D 
D 

u 
u 
u 
s 
D 
D 

D 

D 

s 
C/S 
H 

C/S 
C/S 

D 
s 
D 
D 
D 
u 
D 
D 
D 
D 
D 
D 
D 
D 

J prgenscn (1955) 
Jgrgenscn (1955) 
Purchon (1968) 
Purchon (1968) 

DOCUME.'ITING 
LITERATURE 

J~rgenscn (1955) , Purchon (1968), Jackson (1972 ) 
J ¢rgensen (195 5) , Pu rcho n (1968) 
Ricke tts and Calvi n ( 1968), Newell (1970), Young and 
Rho ades (1971) 
J¢rgensen (1955 ), Maurer (1967) 
Sanders (1960), Newell ( 1970) 
J ~rgcnse n (1955) 
Newell (1970) 
J9rgensen (195 5), Purchon (1968) 
Newell (19 70), J ackson (1972) 
Bernard (19 72) 

Newell (1970) 
Marshall an d Orr (1960 ), Ricketts and Calvin (1965) 
M2re (1942) , Marshall and Orr (1960 ), Meglitsch (1967) , 
Wilmoth ( 196 7), Gladfelter (1975) 
Mare (194 2), Ma rshall and Orr (1960 ), Meglitsch (196 7), 
Wilmoth (1967) , Gladfelter (1975) 
Mare (194 2) , Harshall and Orr (1960), Megli t sch (1967), 
Wilmoth (1967), Gladfelte_r (1975 ) 
Wilmoth (196 7), Barnes ( 1969), Gladfelter (1975) 
Wilmoth (1967), Barnes (1969 ) 
Lane (1959), Marshall and Orr (1960), Ricketts and Calvin 
(1968) 
MacGinitie and MacGinitie (196 8) , Barnes (1969) 
Green (19 68), MacGinitie and HacGinitie (1968), Barnes (1969), 
McCain (1975) 
Bousfield (pers . comm. ) 
Bousfield (pe rs. comm.) 
Bousfield (pc r s . comm .) 
Bousfield (pe rs. comm . ) 
Bousfield (pe rs. comm .) 

Bousfield (pe r s . corQl!I .) 
Bousfield (pers . comm .) 
Bousficld (pers. comm.) 
Bousfield (pers . comm.) 
Bcusfie ld (pe rs. connn . ) 
Bousficld (pc rs. comm .) 
Bousfield (pers . comm.) 
Ma cGinitie and MacGinitie (1968), Kozloff (1973) 
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TAXON CODE ·PRIMARY FEEDING 
.HABIT.• 

CANC BRA C/S 
CANC GRA C/S 
CANC PRO C/S 
CRAN DAL u 
EUALUS C/S 
HEMIG OR C/S 
MUNI QUA u 
OREG GRA u 
PAG AI.EU D 
PAC BER D 

PAND PLA u 
PINN FAB C/S 
PINN ace u 
PINN TUB D 
PUG GRA u 
SCLER AL u 
SCYRA AC u 
SPIR PRI C/S 

AMPHI UR D 
OPH ACUL D 
ASTEROID C/S 
PYCNO HE C/S 
ECIUNOID H 
DENDROCH D 

LEPTO CL D 

SIPUNCUL D 

PHORONID s 
AMMO HEX s 
Ai.'l'OP PUR C/S 
PHOLIS L C/S 
PORI NOT C/S 
EGG u 
MASS:GEL u 
MASS:DAR u 

Marshall and Orr (1960) 
Marshall and Orr (1960) 
Marshall and Orr (1960) 

Ko:>.loff (1973) 
Kozloff (1973) 

DOCUMENTING 
LITERATURE 

Kozloff (1973) 
Marshall and Orr (1960), MacGinitie and MacGinitie (1968), 
Kozloff (1973) 

MacGinitie and MacGinitie (1968), Kozloff (1973) 

Ricketts and Calvin (1968) 

MacGinitie and MacGinitie (1968) 
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Ricketts and Calvin (1968), Barnes (f969), Kozloff (1969) 
Guberlet (1962), Ricketts and Calvin (1968), Jones (1973) 
MacGinitie and MacGinitie (1968), Barnes (1969), Sutton (1975) 
MacGinitie and ·MacGinitie (1968), Barnes (1969), Sutton (1975) 
MacGinitic and MacGinitie (1968), Barnes {1969), Pearse (1975) 
MacGinitie and MacGinitie (1968), Barnes (1969), and by gut 
content analysis 
MacGinitie and MacGinitie (1968), and by gut contents analysis 

MacGini tie and MacGini tie (1968), Barnes (1969), and by gut 
contents analysis 
MacGinitie and MacGinitie {1968), Barnes (1969) 
Clemens and Wilby (1961) 
Gut contents analysis 
Clemens and Wilby (1961) 
Clemens and Wilby (1961), and by gut contents analysis 

• C/S: Carnivore and/or Scavenger 
D: Deposit feeder 
H: Herbivore 
S: Suspension feeder 



APPENDIX III 

Annotated list of species, acronym codes for computerized 

data analysis, and notes on taxonomic level of identification 
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Taxonomic status of organisms collected 

TAXON 

FORAMINIFERA Foraminifera 1 * 
Foraminifera 2 + 

TURBELLARIA Polycladida: Acotylea * 

NEMERTEA Nemertea + 

NEMATODA Nematoda+ (1) 

POLYCHAETA 
ERRANTIA 

Diopatra ornata Moore 
Dorvillea annulata (Moore)(= Stauronereis) 
Eteone longa (Fabricius) 
Eteone pacifica Hartman 
Eulalia macroceros (Grube) (= Eumida) 
Eulalia sanguinea (Oersted) (2) 
Exogone verugera (Claparede) 
Glycera americana Leidy 
Glycera capitata Oersted 
GZycera sp. Savigny (3) 
Glycinde sp. M"uller (4) 
Hemipod.ous borealis Johnson 
Hesionidae (5) 
Lepidasthenia longicirrata Malmgren 

(= Lepidametria) 
Lwnbrinereis sp.Blainville (6) 
Micronereis nanaimoensis (Berkeley & 

(= M, variegata) 
Nephtys spp. Cuvier (7) 
Nephtys sp. Cuvier (8) 
Nereis brandti (Malmgren) (= Neanthes) 
Nereis procera Ehlero (9) 

Berkeley) 

Onuphis elegans (Johnson) (= Nothria) 
Paleonotus bellis(Johnson) (= P. chrysolepis) 
Peisidice aspera Johnson 
Pholoe minuta (Fabricuis) (= Aphrodita minuta) 

(= P. tuberculata) 
Phyllodoaegroenlandica Oersted (10) 

( = Anai tides) 
Phyllod.oce maculata (Linneaus) (11) 
Platynereis bicanaliculata (Baird) (9) 

(= P. dumerlii var. agassizi) (Ehlers) 
Polyeuncatuta (Grube) (11) 
Polynoidae sp. 1* 
Polynoidae sp. 2 * 
Protodorvil lea gracilis (Hartman) 
Sigalionidae * 

TAXON CODE 

FORAM 1 
FORAM 2 

ACOTYLEA 

NEMERTEA 

NEMATODA 

DIO ORN 
DORV ANN 
ET LONGA 
ET PACI 
EUL MAC 
EUL SANG 
EXO VERV 
GLYC AME 
GLYC CAP 
GLYCERA 
GLYCINDE 
HEMIP BO 
HES 1 IDAE 

LEP LONG 
LUMBRINE 

MICRO NA 
NEPlITYSl 
NEPHTYS 
NER BRAN 
NER PROC 
ONU ELEG 
PALE BEL 
PEIS ASP 

PHOLO MI 

PHYL GRO 
PHYL MAC 

PLAT BIC 
POLY TUT 
POLYNO 1 
POLYNO 2 
PROT GRA 
SIG'IDAE 
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POLYCHAETA 
SEDENTARIA 

GASTROPODA 

TAXON 

StheneZais berkeZey{ Pettibone 
Syllidae * 
SyZZis sp. Savigny * 

Ampharete arctica Malmgren · ·02) 
Ampharetidae 
Armandia brevis (Moore) (= A. biocuZata) 
AxiotheZZa ruhrocincta (Johnson) (13) 

(• CZymeneUa ) 
CapiteZZa capitata (Fabricius) 
Capitellidae (14) 
Cirratulinae * 
Haploscoloplos elongatus (Johnson) 
Laonice cirrata (Sars) 
Mage Zona piteZkai Hartman 
Maldanidae (15) 
Mesochaetopterus taylori Potts (16) 
Myriochele oculata Zahs 
Neoamphi trite robus ta Johnson (17) 
Notomastus tenuis Moore (= CZistomastus ) 
Ophelia Zimacina (Rathke) 
Opheliidae (18) 
Owenia fusiformis (delle Chiaje) (19) 

(= Ammochares = 0 . coZZaris ) 
Pectinaria granulata (Linnaeus) (20) 

(=- Cistenides ) 
PhyZZochaetopterus prolifica Potts (21) 
Pista cristata (M'uller) (22) 
Polyci rrus sp. Grube* 
PoZydora sp. Bose (23) 
Prionospio sp. Malmgren (24) 
PseudopotamiZZa reniformis (Leukhart) (25) 
PseudosabeZZides Zittoralis Berkeley (26) 
Sabellidae + 
Scalibregma inflatwn Rathke 
Spio filicornis (O.F. M'ti,ller) 
Streblosoma bairdi (Malmgren) 
Stylaroides plumosa (O.F. Muller) (= Pherusa) 
TeZepsavus costarwn Claparede (27) 

(= Spiochaetopterus) 
TerebeZZid.es stroemi Sars 
Terebe Z Udae 
Trichobranchus gZaciaZis Malmgren 

Acteocina sp. Gray 
Gastropoda sp. 1 * 
Gastropoda sp. 2 * 
Mitre ZZa tuberosa (Carpenter) 
Nassarius mendicus (Gould) 
Oenopota sp. M'orch * 
Opisthobranchia + 
TurboniZZa sp. Risso* 

TAXON c·onE 

STHEN BE 
SYLLIDAE 
SYLLIS 

AMPHA AR 
AMPH'DAE 
ARM BREV 

AXIO RUB 
CAP CAP 
CAP'IDAE 
CIR'INAE 
HAPLO EL 
LAON CIR 
MAGEL PI 
MAL 'IDAE 
MESO TAY 
NYRIO OC 
NEO ROB 
NOTO TEN 
OPHEL LI 
OPH'IDAE 

OWEN FUS 

. PECT GRA 
PHYL PRO 
PISTA CR 
POLYCIRR 
POLYDORA 
PRIONOSP 
PS'POT R 
PS 'SAB L 
SAB'IDAE 
SCAL INF 
SPIO FIL 
STREB BA 
STYL PLU 

TELE COS 
TERE STR 
TER'IDAE 
TRIG GLA 

ACTEOCIN 
GAST 1 
GAST 2 
MITR TUB 
NASS MEN 
OENOPOTA 
OPISTHOB 
TURBONIL 
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AMPHINEURA 

BIVALVIA 

OSTRACODA 

COPEPODA 

CIRRIPEDIA 

NEBALIACEA 

CUMACEA 

TANA IDA CEA 

ISOPODA 

AMPHIPODA 

TAXON 

Polyplacophora * 

Aoila castrensis (Hinds) (= NucuZa) 
Axinopsida serricata (Carpenter) 
Bankia setacea Tyron 
Bivalvia sp. 1 
Bivalvia sp . 2 
Bivalvia sp . 3 
Cardita ventricosa Gould 
CZinocardium sp. Keen 
Lucinoma annuZata (Reeve) 
Luainoma tenuisculpta Carpenter 
Macoma spp. (28) 
ModioZus reatus (Conrad) 
MuscuZus Zaevigatus (Gray) 
Mya arenaria Linne 
Mysella twnida (Carpenter) (=Rochefortia ) 
Nuaula tenuis (Montagu) 
Pododesmus cepio (Gray) 
Psephidia lordi (Baird) 

TAXON CODE 

POLYPLAC 

ACILA CA 
AXIN SER 
BANK SET 
BIV ·1 
BIV 2 
BIV 3 
CARD VEN 
CLINOCAR 
LUCI ANN 
LUCI TEN 
MACOMA 
MODI REC 
MUSC LAE 
MYA AREN 
MYS TUMI 
NUC TEN 
PODO CEP 
PSEP LOR 

Solamen colwnbianwn (Dall) (29) (= Rhomboid.el-la 
columbiana = CrenelZa rotunda.ta Dall) SOLA COL 

Tellina spp . Linne+ TELLINA 
Thyasira flexuosa (Montagu) THYA FLE 

Ostracoda + 

Calanoida 
Harpacticoida 

Balanus sp. * 

Nebalia pugettensis (Clark) (= Epinebalia) 

Cumacea 1 (30) 
Cumacea 2 (31) 
Cumacea 3 (32) 
Diastylis sp . 

Leptochelia savignyi (Kr¢yer) (33) 

Limnoria Zignorum Rathke (34) 
Paranthura elegans Menzies 

Caprellidea + 
Ampeliscidae (35) 
Ampithoe Le~ch 
Aorides columbiae Walker (= A. califo:rniaa ) 
Corophiwn Latreille (36) 
Gammaride.a (37) 
Melita dentata (Krpyer) 
Melita sp. Leach (38) 
Oedicerotidae (39) 

OSTRACOD 

COPE':CAL 
COPE:HAR 

BALANUS 

NEB PUG 

CUM 1 
CUM 2 
CUM 3 
DIASTYLI 

LEPT SAV 

LIMN LIG 
PARA ELE 

CAP .LLI 
AMP ' .')AE 

AMP ITHOE 
AOR COLU 
COROPH 
GAM'IDEA 
MELI DEN 
MELITA 
OED'IDAE 
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DECAPODA 

OPHIUROIDEA 

ASTE RO IDEA 

ECHINOIDEA 

.. TAXON ........ . 

Photis bPevipes · Shoemaker·. 
Phoxocephalidae.+ 
P:r>otomedeia Krpyer· 
SyncheZidiwn shoemakeri Mills 

CaZUanassa gigas Dana(= C. longimana) 
Cancer branneri Rathbun 
Cancer graaiZis Dana 
CanaeP pPoductus Randall 
Crangon daZZi Rathbun 
EuaZus sp. 
HemigPapsus oPegonensis (Dana) 
Munida quad:t'ispina Benedict 
Oregonia g:riaaiUs Dana (40) 
Pagurus aZeutiaus (Benedict) 
Pagurus beringanus (Benedict) 
PandaZus pZatyceros Brandt (41) 
Pinni:cia faba (Dana) (42) 
Pinnireia oacidentaZis Rathburn (43) 
Pinni:cia tubiao la Holmes 
Pugettia gPaciZis Dana 
SclerocPangon alata Rathburn 
Sayra aautifrons Dana 
Spirontoaa:Pis pPionota (Stimpson) 

Amphiodia u:ritiaa (Lyman) 
Ophiopholis aauleata (Linnaeus) 

Asteroidea * 
Pycnopodia helianthoid.es (Brandt) 

Echinoida * 

HOLOTHUROIDEA Dendrochirotidae(44) 
Leptosynapta clarki (Heding) (45) 

SIPUNCULIDA 

PHORONIDA 

PISCES 

EGGS 

Sipunculida + 

Phoronida (46) 

Ammodytes hexapterus Pallas· 
Anoplarahus purpurescens Gill (47) 
PhoZis Zaeta (Cop~) (48) 
Porichthys notatus Girard (49) 

Egg: individual 
Egg mass·: gelatinous (50) 
~·gg mass: hard shelled (51) 

. ,, . . . . . . . . . 

* one species· 
+ more than one species 

.... TAXON CODE 

PHOTIS B 
PHOX'DAE 
PROTO MED 
SYN SHOE 

CAL GIG 
CANC BRA 
CANC GRA 
CANC PRO· 
CRAN DAL. 
EUALUS 
HEMIG OR 
MUNI QUA 
OREG GRA 
PAG ALEU 
PAG BER 
PAND PLA 
PINN FAB 

-PINN OCC 
PINN TUB 
PUG GRA 
SCLER AL 
SCYRA AC 
SPIR PRI 

AMPHI UR 
OPH ACUL 

ASTEROID 
PYCNO HE 

ECHINOID 

DENDROCH 
LEPTO CL 

SIPUNCUL 

PHORONID 

AMMO HEX 
ANOP PUR 
PHOLIS L 
PORI NOT 

EGG 
MASS:GEL 
MASS:HAR 
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Notes: 

l) Nematodes·were abundant in the· sand bed and within bark and wood 

particles. In the' latter· case· they were considered· too small to be 

part of the·macrofauna. 

2) Often found in empty tubes of.Mesochaetopterus taylori. 

3) Maybe Glycera siphonostoma (delle Chiaje) 

4) Consists of two easily confused species, Glycinde picta Berkeley 

and Glycinda polygnatha Hartman 

5) Consists of two easily confused species, Gyptis brevipalpa (Hartman­

Schroeder) and Ophiodromus (=Podarke) pugettensis. The species 

appeared to be intermixed in equal proportions in both the sand and 

bark debris. 

6) May be Lwnhrinereis cruzensis Hartman (R.M. ·0 1clair, personal comm­

unication) 

7) Consists of at least two s·pecies, Nephtys caeca (Fabricius) and 

Nephtys Zongosetosa Oersted (R.M.G'Clair, personal communication) 

8) May be Nephtys caecoides Hartman 

9) Found in membranous tubes intertwined in the blades of algae or on 

pieces of bark 

10) Found in empty tubes of Mesochaetopterus taylori and Phyllochaetopterus 

prolifica 

11) Found in empty tube of Mesochaetopterus taylori 

12) In the sand bed, tube composed of equal portions of silt and sand 

grains. In fiber blanket, tube is coated in detritus, intermittently 

interrupted· by a small pebble or bark chip. 

13) In sand bed, tube· is thick coarse sand with a tough mucus lining. At 

station· 14 (0.9 cm mean bark thickness), tube is predominantly sand 
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with a few'.bits of bark.·. At station· s·(s.6 cm mean bark thickness), 
' ' 

.tube.is composed:of·equal portion:3 of'-sand and bark.· 

14) Representative specimens identified' as Mediomastus sp. by R.M. O·•Clair. 

15) Consists of several species· represented· by the_ genera Eua'lymene and 

Praxi 7,. 7,e 7, Za 

16) Tail end of tubes project above the sediment and provide an attachment 

substrate for small ~lgae and egg cases. 

17) Found predominantly in the bark fiber blanket •. Tubes membranous, com­

pletely covered in parallel layers of wood and bark debris, with sand 

grains interspersed to a greater or lesser extent depending on thickness 

of the fiber blanket. 

18) Representative specimens identified as.T:r>avisia forbesii Johnson 

(R.M. O'Clair) 

19) Tube distinctive and characteristic, composed of overlapping sand 

grains, giving it a shaggy appearance. Next to no bark was utilized 

for tube construction in the fiber blanket. 

20) As for Owenia fusiformis, sand grains were· selected in preference to 

bark for tube construction 

21) Empty tubes found to house nemerteans, EuZaZia sanguinea, Do:r>ViZZea 

annuZata ., PoZydora and as well provided an attachment substrate to 

small algae and egg cases. 

22) Tubes at stations 11 and 13 composed of sand at either end and mud 

in the middle 

23) Consists of several species;, PoZydora natrix and PoZydora magna are 

tentative 

24) Representative specimens identified hy R.M. O 'Clair as Pi>ionospio 

steenst:r>upi (= P.· malmgreni) 
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25) Tube . stratified into . a lower horny section covered by lengthwise bands 

of bark fibers, and an upper portion banded. by detritus and bark 

particles. Attached to this upper · section are .egg cases and small 

algae. 

26) Tubes covered in detritus and bark, varying in proportions with the 

thickness of bark cover 

27) Synonymous with Spiochaetopterus. Empty tubes house nemerteans and 

PhyZZodoce groenZandica. Many empty tubes found in thinner areas of 

the bark debris . 

28) The large specimens of Macoma which are restricted to stations 3 and 
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8 have been subsequently identified as M. nasuta Conrad. The remaining 

specimens appear to be of two species. One species predominates at 

control stations and is ten ta ti vely identified as M. carfottensis 

Whiteaves. The other type is intermediate in size between ·M. carZottensis 

and M. nasuta, and is ubiquitous. 

29) Pinnixa faba found in one specimen 

30) Telson absent 

31) Telson present; 5 terminal spines. May be Lamprops, HemiZamprops or 

MesoZamprops 

32) May be CoZurostyZis 

33) Found predominantly in the bark debris, within mucus tubes attached to 

bark and wood particles. Many are carrying eggs. 

34) Found in burrows within the bark and wood particles. Many are carrying 

e.ggs and juveniles • 

35) Representative specimens identified by E.L. Bousfield as BybZis veZeronis 

(see attached document) 

36) At least three species, one being Corophiwn crassicornis (E.L. Bousfield, 



personal communication) 

37) Composed .of several genera , Hippomedon, Pontogeneia, Orohomene, Tyron, 

Hexaminidae 

38) May be Meli ta suZca 

39) Composed of at least two genera, MonocuZodes and Westwoodi ZZa (E.L. 

Bousfield, personal connnunication) 

40) Carapace decorated with bits of algae and bark 

41) Abundant, hanging onto or _suspended amongst algae and bark 

42) Found within the shell of a live SoZamen coZwnbianwn 

43) One specimen found in a tube with AxiotheZZa rubrocincta 

44) Probably Pentamera popuZifera (Si mpson). Stomach full of sand grains 

and detritus, and in the fiber blanket , small bark particles as well. 

45) Stomach contents as for Pentamera popuZifera 

46) One species. Tubes coated with sand or lightly in terspersed with small 

bark particles at fiber stations. 

47) Stomach contents include bark particles , algae , amphipods, ostracods, 

harpacticoid copepods, NebaZia pugettensis, DiastyZis and an errant 

polychaete. 

48) Stomach contained a few bits of bark 

49) Stomach contents: 3 amphipods 

50) Could be eggs of an opisthobranch (Kozloff, 1973) 

51) Abundant, attached to filamentous algae and to the tubes of TeZepsavus 

costarum, Mesochaetopterus tayZori, PhyZlochaetopterus proZifica and 

PseudopotamiZZa reniformis. 
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Arnphipod Crustaceans from Saanich Inlet, B.C. submitted by Kathleen 
Conlan, determined by E.L. Bousfield, January 1977. 

FAMILY MELITIDAE 

1. Melita dentata Kr. (var) - Stns 11014, 11062 
2. Melita sp. - Stns 11062, 11093, 11134 

FAMILY DEXAMINIDAE 

3. Dexamonica n.sp. - Stn 11122 (;-) 

FAMILY AMPELISCIDAE 

4. Ampelisca agassizi Judd - 11025( ~~ ), 11093 ( ~?) 
5. Byblis veleronis Bnd. - 11022 ( ~ ), 11071 ( s ), 11103 ( s~ ). 

FAMILY AORIDAE 

135a 

6. Aorides columbiae Walker - 11045 ( d'o",'/S ), 11095 ( n ), 11135 ( o"d' , ss) 

FAMILY AMPITHOIDAE 

7. A'llpithoe lacertosa Bate - 11014 (s~) 

FAMILY PHOTIDAE (ISAEIDAE OF BND) 

8. Phot:is brevipes Shoem. - 11085 ( n ), 11095 ( s ), 11121 ( s). 
9. Protomedeia sp. (nr. grandimana) - 11011 ( o"o" flS ), 11015 (fo", ~s) 

FAMILY COROPHIIDAE 

10. Corophium crassicorne Bruz. - 11101 ( s ), 11105 ( ~) 
ln Corophium acherusicum Costa - 11043 ( s ), 11135 (I!) 

FAMILY PONTOGENEIIDAE 
12. Pontogeneia rostrata Gurj. - 11034 ( n ), 11122 ( s) (damaged) 

FAMILY OEDICEROTIDAE 
13. Mono cul odes zernovi Gurj. - 12103 ( s ) 
14. Synchelidium shoemakeri Mills - 11064 ( ss ), 11094 ( ss ), 12102 ( s) 
15. Westwoodilla caecula (Bate) - _11015 ( 'i!'i! ), 11133 ( S'i!, o") 

FAMILY PHOXOCEPHALIDAE 
16·. Paraphoxus robustus Bnd - 11132 ( s ), 12101 ( s, im) 
17. Pa raphoxus heterocuspi da tus Bnd - 11132 ( o"ct , ss ) 
18. Paraphoxus oculatus Sars - 11034 ( cto", ss) 
19. Trichophoxus uncinatus Bdn. - 11132 (4n) 
20. Heterophoxus oculatus (Holmes) - 11132 ( s, im), 12115 (o", ss ), 12101 (cto", n) 

· 21. Metaphoxus frequens Bnd. - 12155 ( o"o", n L 

FAMILY SYNOPIIDAE 
22. Tiron biocellatus Bnd. - 11122 (im) 

FAMILY LYSIANASSIDAE 
23. Orchomene sp. :. 11062 ( S ) 
24. Hippomedon sp. - 11091 (im), 11101 (im) 



APPENDIX IVA 

BENTH 2/6 data reduction: infaunal. density 

Species are ordered into the following major taxon 

groups: Protozoa and lower metazoa; Errant poly­

chaeta; Mollusca; Crustacea; Echinoderms; Other 

metazoa and pisces 
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TAXClh C:001:: FREOUENCV MtAh OEhSlTY/ STANCARO coeFF[CIENT OF DENSITY/ PCT OF TOTAL 
----------~~,CL..DF-ttAUIS H>~~-----~LLOt,..__Ul.SF~kS-ION 

FCRAII I a.o o. C 
FCRAII 2 o.o ·-·- ··-····•-· o~o .. __ ··-·· 
ACOTVLt.A o.o O•O 
hEIIE~JLA IOOoOO J.,O 
hl;.MATODA 60000 2.ao 

o.o __ .o.c 
o.c 
I• "i2 
s.11 

0,0 
o.o 
o,o 
I, 16 
9.S4 

(JlQCR'N O.O Q.O O.C O.O 
OCRY Ar.N 20• 00 Do 20 0 • 4S I .OO 
ET LCNliA bOaOO 0•60 Oo·:!:5 Oo~O 
ET PACI... • .. o.o -·--·-·· O•D --··•··· o.o OoO 
EI.L "AC 20,00 O,l!C lo79. 4.00 
EI.L SANli 60•00 lo80 2o49 :!.•4 
E~C Vt~U 20•00 Oo60 l ■ :!A J.00 

Si>Jl~---...u..HSU.l'L!>ll • ..._ 

0 0,0 
-----0 ______ o.o.-----

o o.o 
32 a.sa 
2a o.s~ 

0 
2 
6 

---- ··- ~ - ------
18 

6 

OoO 
Oo04 o.u 
o.o - •-·- ----
Oal4 
0,:J2 
o.u _liL't'.C..AM~· -------~-•D· _______ ...,,..., ______ _...._,.._ ______ _.._..._ ________ .,.... ______ .._....__...c __ 

GLYC C-'P O ,O Oo O l> ■ D O.O O 0 ■0 
GL'fCl:R,I OoO OaC OaC · Ooll O OoO 
GLYCINDI:: 100,00 7o80 :s • .!!i I.A• 78 la40 
t,t. .. lF BO . .............. o.o .. ,o.o •. ·•·•·-·--o-o ____ 0,ll ·------·-··--0 ----···•·-·o·o 
11es• lo~c 60000 lol!O a.Jo 1.•2 12 0.22 
LEP LOM, CoO O,O OoO OaO O O.O 
LUIIB~U;t 100 ■ 00 2aA0 l• 14 0,!>4 24 Oo43 -"-' i;B.c...w, o •Oe-. _______ o_.o.,_ ______ _,,o.,. c o._.._ ________ ..,., ______ J'._.._ ___ _ 

t~;~~~~I 1gg:zg l~:ig -:::~- ~=~i l7~ g:~! 
JI.E~ !!RAN OaO OaO 0,0 Oa.:I O O.O 
N~/; F/;OC 80 ■ 00. 1,20 a.to J.00 12 ........ Oo22-..... __ _ 
C1'U El..tli l00,00 2.40 l .14 o.54 24 Oo4J 
PALS d[al.. 20000 0.20 Oo45o 1.00 • 2 0.04 
PElS A:lP OoO o.o O,C O.Q O 0,0 

~;~~~t : ~g-:-g~o------f:-:-·~o------~~~ . .,,~~;~-----~::~g 1 ~6~------o :;~ 
PnY "'"c 100.00 1,20 o.,;. 0.11 12 0.22 
Pl.AT IHC <30•00 10.i!o60 Zlt>. !<> 455.4,0 1026 Ut.44 
FCLY TUT bO oOO. l obO Z, !:l 3.•14 16. 0,29 
PCLTMJ I 40,00 Oo'IO 0,!:5 0.75 4 0.07 
PCL.Y1"0 2 O•O O•O OoO .:loO O 0,0 
F/;OT G1<A o.o O.O O,C o.o O 0 0 0 

-5lGLIO.Bi. a.D. .o o .. o .. a ____ _ 
l,TH!:h di: o.o o.a o.o c.o O OoO 
SYLLIOA>a OoO. .J,0 O.O OoO O o.o 
SYLLIS 20000 Oa20 0.45 la.:10 ·2 0.04 
liF FRAG OoO _ OoO Oot OoO O 0,0 ... 

AIIPHA AR 20•00 0,20 0,45 l,00 2 Oo04 
AJilP"'1 1 0AE o.o o.o 0.0 O.O O o.o 

_J!.1'.'Le!lia. ?_o..,.oo 2 . ...c1. 1_,_34 ,o.o ,;. o.u __ _ 
AXIC kUI> ao.oo .... o ,.-.,.. 0,9.1 14 0,25 
CAP C,<.P O.O OoO o.o O.O O 0,0 
CAP• IDAI: 100000 I.J.20 g.<;l 1',44 132 2o.J1 
c,,i, tt,iAi: 100.00 3.6o 1.e2 a.~z 3& o,6~ 
hlll'LC cL dOo00 .!•40 2.10 .l,04 24 Oo4o3 
LACN CII< o.o o.a o,c a.o O o.o 
MAGE:lL .-1 60,0D Oo4D Oo55 0, 7:. 4 0 007 

JAL..".JOA . OOaii OaA ..C: • .a 01----
IIESC TAY 100,00 7,!10 .l. U 1.Z<t 78 lo40 
MY .. IC OC OoO OoC O.C o.o O 0,0 
hEC l'Oll o.o O ■ O DoO OoO O o.o 
~~i~L 7[T t~g:g~ 1 ~:~~ ~•:1g ::-~-. i~ ~:~-;---

CPli • lOAt. •O ,DO Oo 60 C. ■ 5!> O. 75 4 0,07 
Olli:N FUS 100,00 17oCO 9,62 5 0 441 170 loil!> 
~E.::T GHA 20oOU Oo20 o.45 1,llO 2 Oo04 
Pt1l'I.. PRO 0•0 0•0 0 .O 0.,() 0 - --- - . o.o 
PISTI Cal o.o o.o o.c o._o O OoO 
l'CLYCI;;,. 100,CO I 060 lolA 1,12 16 Oo29 

°{~'!~~~~I' l~g:~g 11:~g t·~~ ~=~~ ,& ~::;---
1>S'PCT R 4u,o·o 1 .oo. lo73 l,00 10 O,llJ 

~~~~~g ... ~ 1og;gc ~:30 t~:. i:~" 2t g:;' 
SC.AL 1>11' 21lo00 c,20 0.45 1,,)0 2 0,04 
SI' ID FIL 40 •00 0 ,.0 O. !.5 0, 7S 4 O ,01 
SJ;;Ef:I ti.Ii 20a00 Oa.!O Oo45 1,00 2 OoO• 

-tir!i--n·~ cg:ga o:io o:-'•s f:~o 2 o::-4---
tc~i:. ~r~ o.o c.c o.c n.o o o.o 
ri:R• IOAE 20.00 o.<10 0.89 201:0 4 0.01 
TRIC GLA OoO O,O 0,0 "•d o o.o 
SP FRAG O ■ O 0,0 0 0 C o • .i O 0,0 

AC.Ti!aCCIN o.o o.o 0,0 o.a O OoO 1;t~r~~,_U_ll _______ _,,l:-!-------i-:t'-------i:r~------tr~-------.;g;-------;;.;:f~----
hASS ~~.. 110,00 1.00 0,11 Oo~O 10 0,18 
Ct::NIJPf.)TA "• 2011t00 o.20 Oit45' leOO 2 0 04 
cs:1sn1Gt1 o.o o.o o.a u.o o · -·-· o:o 
TI.RBCNIL OoO 0,0 OoO 0,0 O O ■ O 
FCLYl'LAC 0•0 0,0 0,0 0 0 0 O 0,0 
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TAXON CODE FQ:OUcNCY Mea.111 OtNSJTv, ST,.NOARO 
r,~VlAT10N 

COEFPICIENT OF Dfl\lSITY✓ PCT OF TOTAL 
___________ _,P...,,_C..:_T_.O..,_F--'H=411L<; HAUL orsP~RSIQ~N._ ___ _..s=o=•~M~•~---~0-~~N~SlTY/S~ 

...A.C.U.A...c.A-- O oil o.o- 1,__o.._ ______ _.o"'."'o,._ _______ ..,.,,,.o,__ _____ -'!c,"'"·Q----
A.l•l Ill SC:I< 100.00 17.00 s.211 lo,.:, 170 3o06 
dA1'>: S,aT 20.00 Oo20 0• 45 loOO 2 Oo04 
1>IV I 20.00 Oo.!0 0.45 1,00 2 0 ■04 
g~~ ~. _ --··-· ____________ zg:go. __________ g:80 ·-··------·-8:~5 ____ . ____ t:go_ -~ _____ g;g• 
CARD Vt.Ill 0•0 0,0 0,0 0,0 0 0,0 
Cl.I hCCAR 40, 00 0,60 O. e9 l ,3.J & Ool I 

--tb~t--tr111~--------,d'!Oc',"o"'o-=---------,S~.~o'=oc------~4: g6 ~=~O 50 0 ,~---. 
"ACll.,A. 20.00 0,40 o.e9 2 .• 00 4 0,07 
MCDI f<EC 0,0 0,0 0,0 OoO O 0,0 :~:c .. ~~~ •··-----·---··-·-g:g---·-- - -- - g:~ •· --·-------g:g · g:~ --------i---- ti ··--
wrs tu,,u 100.00 84,Co 24,67 1.z• 840 15,10 
hLC TC:1' 0,0 0,0 0,C 0,0 0 0,0 

➔~-H~" (jg:go ~.,o,_ _____ ...,,.2~·, ~~~,-------~ .. x--------'!o!-8:.---
sc1.A CCL 20.00 0,20 0,45 1,00 2 o,04 
TELLINA 100,00 13,C0 3,94 1,19 130 2o34 
Tl-YA FLE ---·-·--··- O,o ______ ~---0-0 _______ 0.0 ___________ 11._o. o ______ 0,0 

CSTRACOD 80, 00 l • 40 l • 1-. 0 ,93 14 
CCPi:.:CAL OoO 0,0 O,C 0,0 0 

-~,:_:HAI> O.O 0,0 0,0 0,0 0 
eALA1'U!, 0,0 0,0 0,0 O,O 
fllE'3 PUG b0,00 1,00 l ,.:2 l,SO IQ 
CU'I I 0,0 OiC O,O Q,O • O ·-~~:- ~ .. _________ 2g:~o ------g:~u. ·g:~s·------::go---------~----
DIASTYLI 10D,00 8,60 4,e3 2,71 86 
LEPT SAV 100,00 7,20 5,50 4,l9 72 

0,25 
0,0 
0,0 
o.o---
0,18 
o,o 
0,04 
0,0 
•• ~3 
lo29 

-LlM.N \.lG ?0,00 ·g CO 6e7t -1..S...l.lu...-------.,a~O,_ ______ Q .. S,t. __ _ 
P.IRA i:.LE <>0,00 ·1,00 1,22 l,:iO 10 ·0,18 
CA?R2:LLI 20.00 0.20 0.4~ 1 ■ 00 2 o.o"' 
A'1P' !DAE 20,00 0,40 O,e9 l!,00 4 0,07 

-A!t.P...!...LS.C...4 100 00 2·teAO SeS4 1+51 214 6e2l-
A.:.PlTt1Ct:; 20- ■ 00 Ce2iC Oe45 l•tlO 2 O•O• 
.IC~ C:JLU 0,0 0,0 0,C O,O O 0,0 
CCRUPH O ,O 0,0 O, C O,O 0 0,0 

.• G.-M• ID,::A _______ 40,00 ---•-·-- 7,DQ ______ ..£JL!;J _________ l!6ol4 . ________ , 70 ______ ... lol!6 
J,:t..1 IJCN 20,00 0,40 0,89 2,00 4 0,01 
lf!:LUA 20,00 C,20 0,45 1,00 2 o·.04 
ce.c• ICAE 60,00 1,20 1,30 l,42 12 0,22 
Eh-Otts 8 4p,np O,!tO Q,E..S (h.1 .. oz. __ _ 
~h~~•DA~ d0,00 2,00 2,~S 2,75 20 0,3b 
PROTCM!iD 100,00 50,00 37,17 21,b.J 500 13,99 
SYh SHCl:a iso,oo 3,CO 2,l!S 2,33 30 0,54 .• C.IL • .litc. .. -~--- ______ o,o. ----- _o,o __________ o,o ___ . _________ o,o _________ o ______ o,o 
CANC f!l<A 0,0 0,0 O,O O,D O 0,0 
Cj1NC. C1<4 20,00 0,20 0,4S l,00 2 0,04 
CA1'C Pl<O O•D 0,0 O,D O,O O 0,0 

.J:fu\b....DA! 211,og Q,20 0 ■ 45 1• IL,0.4. __ 
El.ALU$ . OeO OeO O ■ ,O OeO O Q.O 
hl;MIG DR 20•00 O,•o o,e9 2,00 4 0,07 
l'Lhl DUA 0,0 0,0 O,C 0,0 0 0,0 

-·~:~GAt~~----------g:g•-------t~-------t~· ---------g;g ----------g----- -g:g 
Pjl(i bl:~ O,O OoO Q,C Q,0 0 0,0 
PANO PLA 40,00 2,GO 3,Cj4 7,75 20 0,36 -1!..lAb-E.Ac g o • u . o __ _ 
Pit<"' OC.C 100,00 10,60 S,6.J 2.g4 l08 &o9• 
PIM, TUtl 0~0 0,C o.c 0,0 0 ·0,0 
Pl.Ii GI>" 20,DO 1,00 Z,c4 SoOO 10 Ool8 

,_SCLER AL ___________ o.o _________ o.c .•. --·------·O•C ---·-··---··· 0,0 o, _______ o,o 
SCYHA AC OoO 0,0 Q,O 0,0 0 0,0 
SPIR PFU 0 ■ 0 0,0 0,0 u,O 0 OoO 

....Al'..e.1:i.L.118 c,o.qq oL_ .. l,.o'--------"o."s !u-5.o---------------~·.LL_ 
OPH ACUL. 0,0 0,0 0,0 C,O 0 O,O 
.&STt:wLJIO OoO 0,0 O, C O,O . 0 0•0 
P'fC1'C t-o; 0 ,0 0,0 0, 0 0,0 0 0,0 

--z~r.J~g~~--------:g:gg---------f::g t;;----------t:i ·- .:---------g=~~ 
Ll;PTC CL• b0,00 O,b(I 0,5:, O,oiO 6 O,ll 

~ff-~~ 0--------,,,-u'~:-!0"'0-------&~1 ~:~g ! : ~; ;:~"'2'--------.......,c,;'--------'~"'.u~-.}--
A~ .,c H"" o,o o,o o,o o,o o o,o 
/t/1,QP PUI> O,O 0•0 0,0 0,0 0 0,0 

•. Ft-OLIS L---'· o,o___ o,o o.c ________ .Q,O ______________ o 0,0 
PCll.l NUT O,O OoO O,C 0,0 0 0,0 
ECG o.o O,O 0,0 0,0 0 o.o 
l'A!,S!C-.;L b0,00 &,<10 l•t7 2,00 14 0 ■2:i 

-l!AS:5.:!1"13 40.00 !\L.Q.!.o,. _____ ~:>~t-• .. 61l Z?,SU •IP l•-'~ 

TCTAL 



139 

:r• ••--•• L •p •• .,...,,_ 

. .. . . .. ,..;. -·-~ . . .... , _ .. _, _______ ... , .... -... ~ ........ . 

"iTeLE2 CLNS ITY SUNMAH'I' 

STAJION 2 APR-NAY 25-7 1975 ANO JAi\ 22 1976 .... 5 HAl.:LS .. 
-______ ,,. ____________ 

T .. ltOk CllOt: Fl'li:QUE.NCY ~Iii Ar. OEI\SITY✓ STANCARO car:.r-FICll:NT OF Ot::N';ITY.f PCT OF TOTAL 
'-I-01!-.IU..lJ.L S H'IU E.'l.l.AXl..lll'Lll.lSl!fatS l.llN su .... '4. ~S 11.ll'./'.SLloJto 

FCRA" l o.o 0,0 o.o 0,0 0 0,0 
i'"CRAM 2 ,. 40, 00 ···- .. 0,40 ····-· 0,55 0, 15 ··--·--··-•-•-' _____ .4 . --~ ........ -- - 0.01.~.--
ACCTYLEA o.o 0,0 o.o o.o 0 o.o 
M:Ml:RTEA 80,00 Z,00 I, 58 l,ZS 20 0,iJ.5 
r,.,NATOOA 10.0.00 5,40 a.<;~ 0,10 54 0,88 

Dio"°°CRi. 0,0 o.o .. o.o o.o 0 o.o 
OCR"/ Ar,,N o.o o.o o.c o.o 0 0,0 
<- T L.CNGA 60,00 1,00 I ,00 I ,00 10 0,16 
ell PAC.I o.o O,C ·;, 0• C ... .. •r·• ·• • •-

0,0 .. . .. o. 
·-----■ff - -•~ 

0,0 . . 
f:.LL "AC o.o 0,0 o.o 0,0 0 o.o 
C.11..iL SAt.G I 00 • 00 .l,00 2,00· I ,,j.] JO 0,49 
~AC VL~U 20.00 0,20 o. 45. 1.00 2 0,03,· 

~t-:€-·2~P ' Q...11.0 Q...20 ·O,. 1.00 O,Q.J ___ 
;), 0 OiJO O,C o.o 0 0,0 

GLYC.cRA o.o 0,0 o.c 0,0 0 o.o 
GLYCINl.>f:'. 100,00 .J,80 1 • .:!o o.45 lll 0,62 
hiaJIH t!0 o.o .. 0,0 ,. __ o.c 0.0 -~ ..... -------·- ... 0 o.o .. 
h£S• IOAe 40,00 0,40 0,55 Oo7S 4 0,07 
LEP LUll;G ·0,0 0,0 0,,0 0,0 0 0,0 
LL"B~lNc ao .• 00 1,60 1,.J4 1. 12· 16 0,26 
HCK~-·":. 2sl....ll.O II o2. .a..4 .JI .0.J.....__ 
M:PHTY!>I 100 .oo 2lo00 2-!:~ o.,, 210 3,4.J 
l'<EPhTYS o.o 0,0 .o.,o 0,0 .. 0 o.o 
l'<!iW EHAN o.o o.o o.c 0,0 Q o.o 
M:I' Fi;.cc b0.00 0,60 o .. '!:s GoSO 6 0,10 

·OP.U t:Li::G 100,00 4,40 2.•30 1,20 44 0,72 
P.OLt: bEL o.o o.o ' o.o 0,0 0 0,0 
PEI::, A:SP 0,0 o.o o.o o.o 0 0,0 
Ptl;L.C-1' 1-8~·:-B~ I Q,.i. '-J6 I ,.u9 0. 1 •. 10 ___ 
FHY GRU z.20 l,.JO o. 11 22 o.::so 
PhY MAC 20.00, 0,20 O,<l!l l,00 2 0,0.J 
FLAT dlC 60,00 1.co 1,00 1,00 10 0,16 
PCL't TUT 20.00 0.20 c, ... !, I ,Oil z o.o:s 
t'CL'll\u I 40e.00 0,60 0,e9 l,.JJ 6 0,10 
PC.LYMJ 2 o .• o o.o o.o o.o 0 0,0 
Pf.OT GRA o.o 0,0 0,0 0,0 0 0,0 
$. IJ,."_lD.A. - o.o 0-~ o_.-o 0!'_0 0 

o.,o ____ 
~Tti!::P. ae: 0,-0 0,0 ·o,.o O,O 0 0,0 
Sl'LL ID"'I:: o.o O,C 0,0 0,0 0 o,o 
SYLL.1S 40000 0.-40 o .. ~5 Q,7:; 4 0.01 
EP Fi<.O.Ci o.o o.o o,o 0,rJ 0 o.o 

.O~Pt,.O JIR o.o 0.0 o.c o.o a o.o 
AIIPH•OM:: 20,00 0.20 0,45 1,00 z 0.-03 
-"fl>!._.eRf:..V o1-.o..!p0 .3td0 o.,_~ _P,.7!, !> ,Ol ____ 
A)!O ·;:,1.id 100.00 b,20 I ■ JD ll.27 62 I ,O I· 
(JIF CAP o.o c.c 0,C 0,0 0 o.o 
CJl.-• lllA!ia I 00,00 l!l,00 6.12 2.:,;,o 150 2,45 
ClH"INAC:. 100,00· 9,00 4, C6 1.83 90 1,41 
l<Al'LC cl. .. a.oo a·.,40 o.ss Oe 75- ,. 0.01 
LAON CU:I 4i0e00 0,60 1,30 Z,12 8 0,13 
"-JIGf.L ,p1 o.o 0, C o. 0 0,0 0 o.c 
~.l!L.!.l.i.A. 11.0..JJO .Z....110 .i~c 0,L4 .• 7 

.1<, ___ 
MESO TAY 100.00 29,40 8,62 ·2,:;J 294 ,.,80 
1/~RIC uc o.o 0.0 O,C a.o 0 0,0 
P.EC. ~Ob O,O o.o o.o o.o 0 0,0 
J\t.T.U...1.<'N 100..aO !>., 11.0 .... 1. s_._,.4 6.8 2 ■ 74 
U~tit:L 1.1 100,00 b •. ih) 3.Js .2 .. ,~ 52 o.-ss---.-
uPti•lOAI:: 60,00 1.e0 ,2.49 J1144 1 tl 0.29 
C•EN FU!. tl0,00 4,2.Q il.,77 1,ll.J 42 Oo69 
Pf.CT GilA 60,00 1,20 I o.30 1~42 -:·.-· ... 12 0,20 
l'l'YL Fl=i:O 0,0 0,C ·o. o . o.o 0 0,0 
i"ISTJI C.R 20,00 0,20 O, 4!i, 1.00 2 0,0.J 
l'CLYCIH!c 100,oc 3,60 2.C7 I o19 l6· 0,59 
'1CL.l'CDl'J\. IC.ll.aD.O -•-"' .J • .2 _l,46 7.4 1.z, ____ 
PRI 1.:1\0SP 100,00 4 .,o 2.ea l,d" 44. 0,72 po;•Pcr ,. o.o o.o U,C 0,0 0 0,0 
PS'SAll L 40,00 o.ao· I• JO 2.12 8 O,I.J 
!, .. B'lOAE. o,o O,C o,c 0,0 0 o,o 
SCAL lt.F o.o 0,0 a.a 0,0 0 0,0 
S1'10 FJL ·o,o o.o o.o o,o 0 0,0 
STf<EI: ~A o.o o,o o.c 0,0 a o.o 
STY.L_PLU ... o_ .. o. . _Q.,0 0 o •. o _____ 
Tl:LE cos 100,00 2,CO 1,00 0,50 20 ·-o,.33 
re.iE srR o.o 0,0 0,0 0,<) a a.a 
TE.R'IUAi: 20,00 0,20 0,<15 1,00 2 o.o..s T~rc GI.A 0,0 0,0 o.o 0,0 0 o.o . 
SP fllAG 0,0 o.o o.o 0,0 0 ·O,O 

ACTECCIN 60,00 1.oc. I• 00 1,00 10 0,16 
GAS.T._ 0 .... 11 0 .• 11 o .•• o 0,.0 0 o.o GAST 2 o.o c.c o.o 0,0 0 C, ,0 
MITR TUtt 60,00 0,80 Uel::4. 0,<16 a 0,ll 
t.ASS Mt::N 100.00 ~.oo l, 00 0.50 20 O,.J.J 
tt:,.C.FCTA u.o- u.o o,c ·--· o.o 0 0,0 Cl=ISTHOl;j 0,0 0,0 O,D 0,0 0 

·--·-·- ... .,. 0,0 
Hi~OCNll 40.00 -:.,c o. 5!1 0,15 4 0,07 FCLYFL.AC o.o o.o O,C o.o a 0,0 
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Table 2 continued 

·TAXON COO!; FREOU!':"CY Ml:AP,; oci,;srTYJ' ::;TANt'lll,llO COEFFICIE'IT OF OF.NSITYJ' PCT OF' T'.:ITAL 
__________ _,_P~C~T._,.OF !;(_AUL 5 H,AV..,L ____ _..p,_f V..l.AI.Ul.tl__!)J.'.i\!ESS Ulr~t ____ s~o .... 'to..• ___ ...,,DE.HS.L1Y.l'.;i_O .. Ho 

~',11.Jo_, ~<t,00 Li.!). 
AAIN SEH ,. 100,00 .J,'40 
UAt,,I< S,a T 0,0 o-o 
!!IV I 0,0 c.c 
Ill'! 2 .. ...... 0,0 o.o 
tilV ."3 

.. - - o·.o 0,0 
CAHO Vclll U,0 o.o 
CLINCCA/.1 o.o 0,0 

_w,CL.J,,l""i n •. c .... 
LI.Cl TEN t,0.0IJ 0,60 
IIAC.J,.A so.oo 2.00 
MCCI RcC o.o o.o 
MI..SC LAil:._ - o.o o.o 
MYA I.Ri:N o.o o.c 
HYS TU'-!I IC0,00 2'16 ■ tl!O 

·t;UC Ti:.111 o.o 0,0 
_.e.cc.Q._J:.E:.P. o. !h.!l 

P.S.t::P LOR 100.00 b ■ 4D 
SCiLA COL 100,00 1,20 
TU.LINA B0,00 2,40 
Tl-YA fl.E:. --··---., ... -- o. 0 ---.------- .... - p.o 

o .• ~s 1.,.0.0 
3,.lu J,.52 
0,0 o.o 
o.o 0,0 
o.o c,o -- •·•TP- 0,0 0,0 
o,c 0,0 
0,0 O,IJ 
ll .... o. ;g:~-0 o.~s 
1,2? O,lS o.c; 0,0 
0,0 0,0 o.c , o,,;i 

It, .l;9 1,18 
ll,C 0,0 
o.c o.,.o_ 
.cf~-Sl l, l 7 
0,45 G,17 
1.,5:t a.116 
0,0 0,0 

T••••-••--•• 

-~------~-=~~----.J<I 
0 
0 
0 
0 
0 
0 

o.o 
o.o 
a.a 
a.o 
o.o 
o.a 

--------•:f-------c8~fu----6 
20 

0 
0 
0 

2l68 
0 

o.;s.5 
a.o 
o.o 
o.o 

Jl~ • .37 
o.o 

, ______ -,:0 ,Oh----
o".-6,t 
0,20 
0,39 
0,0 

0 
54 
12 
24 

0 

OSTRACCO 80,00 1,80 l,f4 lo50 18 0,29 
CCPE:CAL' 0,0 o.c o.c· 0,0 0 0,0 

-{;;~~~~A g:g•------~g ~g § ~o~c-------!:g:.g'----------!a~------l:o:-g'-----
,.1;e PUG 40,00 0,60 0,f:9 l ■ .53 6 0_,10 
Cl.l'I I 20.oa 0.20 0,45 1,00• 2 0,0.J 

z~~ ~ -------•-g:g ----,.---·g:~-·-,.------g:g .. ·-·•--··-·- g;g ----·-- ---·-·--·8 s:g 
OlASTYLl U0,00 3,60 2 ■ 97 z,i4 36 0,59 
LF-PT SAY 100 ■ 00 6,40 J,!aJ l•Y2 o4 I ■ 04 

_L,JNN.......1..~----------::-"· ,~.__ _____ .-'I _04'0 --D•~,--------~-------3!•"-----
PA,jA i:LE. 20,UO o.~o 0,69 ;t,00 4 0,07 
CAP~i!LLl 0,0 D,0 U,C. 0,0 0 0,0 
AfolP' IOAEi 40,00 0,40 O,S5 0,1~ 4 0,D7 

--{~~Tr~5: tog ;go 1 t-go l: ;1 ~=-~·9'--------~~•-------o:~._ __ _ 
,.CR CC,1..U 20.00 c.~o 0,05 1,00 2 o.O.J 
CCROPH 0.o 0o0 0.C 0,0 0 0 ■0 

~:~; 1g~~ -----•-g:g• g:g --····-·-- g:~·- g:g ·- . --- ···--8 8:8 
M£LITA 80,00 1,-E!O I ,48 lo:?2 "lB 0.29 
OtO'lu"I: 80,00 l,,:C 1,14 Q,81 16 0,26 

-i;~~¼;~A; l ~g~gg------~J~ ~3 f :1~------~:~~ --------3•'2:--------g: ~~~ 
PA"TCMJi:::0 100.00 60 .. 40 15.40 2.c;,~ 804 IJ.14! 
!;Yh SHOE. 60,00 o.e0 0,1!4 O,dS 8 Ool.5 
,,.L •. G1.; __ .. ______ .,_o.o. ---------•.c.c _______ .o.o o,o o o.o 
C,1NC e1<A o.o· 0,0 " O,t o,o 0 o.o 
'""C G;..A 0,0 0,0 0,0 0 ■ 0 0 0 ■ O 
(,INC P~O 0,0 0,0 0,C 0,0 0 0,0 

--{~!~"" g: o o: ~ g:-·"0-------~o:o.._ ________ ~o~-----~o :~----
t,EM lG CR 0,0 0 ■ 0 0,0 0,0 0 0,0 
111.,1,1 OUA O ■ 0 0,0 0,0 0,0 0 0,0 
C~il.G C.f;A ------ .o.·o .. ······--···-···•·· o.o ----· __ ;. .•..•. o, C ·-···. C,O ·-----·-·-··o ........ 0,0 
P;IG AL.E:IJ 0,0 O,C 0,0 0,0 0 0,0 
p,10 ec:~ 0.0 o.c.· o.c 0,0 o o.o 
P;INO PL,_ 0,0 0,0 C ■ C 0,0 0 0 ■0 

7f~~{t--------1-o"o··~·&·o------~2·~:-~o-------~:-~a~------t{"'o ________ 2_e..,2!-------~·!2-o----
PIIIIN TUfl 0.0 0,0 0o0 0,0 0 OoO 
PUG GRA OoO 0,C 0, C 0,0 0 0,0 

-~~~~: :~----·-·-------g:~-···-·•-•·---···t~ ---·-·-----g:g g:g --·----·g -- ., ... t~ 
SFHI PHI 0,0 0,0 0,C O■ O O 0,0 

.....A111>..11.1....1i .. e _______ _.e ... o-.o ..... ______ c ... .e:o, ______ _,.._,._•5------'i-25 ___ ...,.. ____ ,~a._ _____ _..o.1.l __ _ 
OP,1 ,.Cl.IL o.o a.a o.c· O,.., 0 0,0 
A!>TE'-010 0,0 0,0 0,0 0,0 0 O ■ O 
PYCNC t-1:.. O .. O OeO O.C O ■ O O O.O 

-~~~~~:5e~m :g:~~--·-----~---··•-g::~ ..-.------~::; --■-••- - --g:~g -----------: ·--·•·-··--•·::~: 
LtaPTC CL 20.00 0,20 0.4:, 1.00 2 o.o.J 

~~~~t~Yt;-------=-1~og.::~··o~-------.J~: ~g : : ~~.,------~c:~i--------3~'.'------~~:~~---
"'''"o HE.X 0,0 OoO O ■ O 0,0 0 0,0 
Af'ICP PUR o.o o.o OeC C•O O· ,o,.o 
PnOLlS L _________ o,o ·-··-------·0•0---•------·0•0 ____ . o.o. -- ·····--- __ o _ --- .. ·-·- o.o 
r'C"'l NJT 0o0 O,C 0, C O ■ O O O ■ O 
EGG 60,00 0,60 o.~s C■ SO 6 0,10 
,., .. ~s:GEL o.o o.o o.o o.o 0 o.o 

_J!.US.tliAB _______ ...,_u_ • ..o_..._. _____ i;_o_._<a...._ ____ __,~9.._t:, t',o l · :i.ll.l'•------8 •~ 

6130 
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TAbl.E 3 Dt::N51T'I' SUMMA!<'( 

SIATlOh 3 IIPA-M"Y ZS-7 1915 Ar.U JA._ 22 Ill It> . 5 HAULS 

TAl(Ut,. CODE. FAl:.0UE.NCY Ml:Ah lllat.S ITY,. STANCAi:D COl:Ff 1C lt.1~ T OF DENSITY,. PCT CF TOT Al. 
~ LOl:'.j.A,UL.s,______HA1; __DE. \11.AU Ch__ __ I) l~P~:l.::,l.L]t._ ____ SQ1 H.._ ___ »aHSlI.Y/ SC.,l!I~ 

FCAAli' I o.o 0,0 O,C o.o 0 o.o 
FC,11111' 2 o.o 0,0 o.a Q,I) 0 o.o 
ACIJTYLEA o.o "o. C 0,0 0,0 0 o.o 
l\t;MEi,T,::A 100.00 3.e-u 111,c• 0,71 3B I ,C.,2 
t,,E."AT(JOA o.o 0,0 ll ,0 o.o 0 o.o 

DlCCRN 0,0 0,0 0,0 -o. 0 0 o.o 
i>Cll.Y ANN 100.00 51'1,<!0 3t'l,J6 .!5,29 sa2 20.29 
E:T l.ChGA tlO ,00 1,20 o. f!tl, O,Stl- 12 o,•2 
ET PACI o.o 0,0 0.0 0,0 0 0,0 
1cLL l<AC 60 .. 0Q 1.,0 1,30 l ,-42 12 0.i12 
ELL SAI\G i!'0,011 o.,caa o. f"ij. 2.00 4 o., ... 
l;.XO l<E,IU 40,00 0,40 0,55 0,75 4 0,14 

.<.U.C...l,,. 2.litil. ..ll,.'IC! o,.e ... 0 4 0 .o.l. "'-------
GV<C CAP 0,0 0,0 0,0 o.o 0 o.o 
GLYCt;IH, o.o 0,0 o,c 0,0 0 o.o 
GLYClNDE 100.00 5,20 s.e~ 6,511 52 l,81 
hEMIP tl,J so .. oo 1,20 O,l'!4 0 .:SB 12 0,42 
ME.S'JDAE 100,00 19,60 1.3,28 ,ti.itJ9 196 6,83 
1.t'.P Laf'r.G o.o 0,0 o.o 0,0 0 0,0 
LLMl!I'! r..E 8iileO0 s. :i:0 ... e2 4,46 52 l.61 

.11 CHC_NA !!.Q 121 D. O,.Q . 
r.EPI-TYSJ 20.00 0,20 0.4~ l ,00 2 0.07 
l',t:PHTY5 0.0 o.o .0.c 0,.) 0 o.o 
t,,ER BRAt,, o.o 0,0 0,0 0,0 0 O,D 
r,i,,:, F;;ic;c 60,0D 2.~o a • .!S :,,09 22 o.77 
01,U ELtcG 20.00 0.20 0 .. 45 l .00 2 0.07 
p.j1Li;. t!EL o.o o.c o.c 0,0 0 0.0 
PEJS ASP 20.00 o.c-o o.i1s 1,. UIO 2, 0,07 

..Phc..Lc:J! oo. 00 ':J,eo_ t.. -~ ,02---
PI-Y ~RC: 20.00 (j.,,20 0.45 1.uo 2 011-07 
p,-y l'AC 20.00 0.40 0of!II 2.00 4 0,14 
l'l.AT il-lC: 100.00 .JI, CC 12.21 4,dl .310 10,81 
FCI.Y TUT 80,00 .1.00 2,24 1,67 30 1,05 
PCLYr..O I 0.0 0,0 II. 0 0,0 0 0.0 
P(l.Y"D 2 o.o 0,0 , (l. C 0,0 0 0.0 
Pl'iOT Gl;A 20.00 0,20 O.i15 1,00 2 0,07 

_SIG.•. U.,,1 L ___o._o .o. 0. .o ____ 
STnEI', tH::: o:o o.o 0,0 o.o D o.o 
SYl.LlOAI: .o.o 0,0 o.o 0,0 0 o.o 
SYI-LIS 20.00 0.20 0.11.s •• 00 2 0,07 
fP F.iAG .o.o D,0 0.0 0,0 0 0,0 

oll'PHol olR o.o 0,C 0,0 o.o 0 o.o 
Al'PH 1 DM:: o.o o.o 0.0 a.a 0 o.o 

J~.'\._fil.c.V CL Q._0 .c ..0 
.• o ____ 

A~10 l<Utl 20.00 0.20 0.4:, 1. 00 2 0.01 
ColP CAP o.o ·o. C o.c a.a 0 o.o 
c,P• ILlAE 60-00 2.~o 2.17 2.11.1. 22 0,77 
Clil' INAE 80,00· 4.40 •• -29 "t • .J9 44 1,53 
t<•PLC EL 60.00 5,E0 6, JO 6,59 50 2.02 
L.iON ClN 100,00 ~- co ill .cc. :i • .Ju 50 1,7<1 
Mol,f.L Pl o.o C,C o. o o.o 0 o.o 

J!>l.!..lCA · .D. o~eo of! .o • .s 2 
l'ES:J fl,Y o.o 0,0 0,0 o.o 0 0,0 
l<Yl'il C: oc o.o 0,0 0, C ll, U 0 0,0 
1'ED ~Oil o.o o.o 0,0 o.o 0 0,0 

..bJ;I.f.J._Il:. . '· 
__ 0_.(l 

CPl<t:L l.l o.o 0,0 o.c 0,0 0 O,O 
OFM" lOA~ o.o o.o o.o 0,0 0 , o.o 
D•EN FUS 4-0.00 J.ao 7,43 14, :..J JIii 1,.32 
PloCT Gl<A uo.oo .J • 00 2, 12 1.50 310 1.05 
Pt-Yl. Pl<O o.o 0,C 0,0 11,0 0 0,0 
PISTol Ci~ o.o 0,0 0.~ 0,0 0 0,0 
PCLYC(i<ll. 100.00 7.zo 6.14 5,24 72 2,51 

_PCLYC.CF.lt.._ 6.o.u_ o.b.0 .2.• C7 .2.,c.<,1 J.6 0_.St> ____ 
Pl'<IONUSP 100.00 21.ao. 19.0" le:ii.o,4 218 1.c.o 
PS•P-L,T R 20.00 0.20 o ... ::, 1,00 2 0,07 
PS' S~ll L ICICl.00 <1.60 2,~7 l •'II .. 6 1,60 
SAll'[DAc. 2iJ. 00 u.20 0 ,<I!> 1,00 2 0.07 
SCAL lhF o.o 0,0 o.o 0,0 0 0.0 
SFIO F ll. o-o o.o 0.0 o.o 0 o.o 
STREfi eA o.o o.c 0.c o.o 0 0,0 

Jlr~LU _g,_,.gll_ a.b0 .t .... ~5 IJ, _______ 0.•5,:,0 ____ 
TC:.LC cc;~ ~o.oo 1.zo 1. 10 I.OD 12 0,4,I 
-TtRl: STM o.~ 0,0 O,C o.o 0 D,0 
t1:;;i• lUAE O.D 0,0 o.o 0,11 0 o.o 
TFIJC GLA o.o C,C 0, C o,o 0 0.0 
SP FA1,G o.,o 0,0 o.o 0.0 0 o.o 
ACTECCIN o.o 0• C 0,0 o.o 0 0.0 

_G~H_I o.o 0,0 o,.c c.o 0 0,0 
G~ST 2 o.o 0,0 0,0 ,f.o 0 ,r.;0 
o<ITM"Tue o.o o.o O,C 0,0 II o.o 
·1',ASS M~N o.o o.o 0,0 o.o 0 0,0 
[fNO,.OTol o.o 0,C 0, C 0,CI D o.o 
CFl!>THCI! o.o o.o o.c a.a 0 0.0 
fL,RflC.NlL o.o o.o o.o Cl,O 0 o.o 
FCL_.FLolC o.o ll,0 0,0 c.o 0 o.o 

/2 



142 

Table 3 continued 

S HAI.LS 

FQ£nU E~CY ~F~~ O~ NStTY/ ~T ANOAOO co~FFICIE"IT OF 
)) 5 oo;:9S l •JN 

DENSITY/ PCT 0~ TOTAL 
- - ---------~P~C~T'-~o~F....:.H~A~U,._.,L~S'----~H~A~U~~L~----~r~f~·vJ4TlQN so,.t1 , ____ ..llt.l"' ;;.1 'tY.i'SQ,.!!I 

:~~~,.s~! --- ----'!'o~.~o;--------~-!~g;----- - --';~:~-------~g~:~g·- --------~~,------ ~:~ 
8Al\,C !.CT o.o o.o O.O o.O O O.O 
DIV I 0,0 O.O UoO 0°0 0 OoO 
l:IIV 2 OoO o.o O. 0 O.O O OoO 
fllV J o.o o.o O.O o.o O OoO 
C•F-1:0 Yc.N OeO 0,0 0.0 O.\l O O.O 
CLJN CCAA O.O O.O 0,0 0,0 0 O.O 

--t~f{-#,.,•~- ----- - ,,.-.,g-:-·o~"'o,-------J ~u ~-:-~11 ~:h l3'-- -----·?·:&..-----
"-"CU,.A b0.00 I .40 lob7 2o00 14 0.49 
MC C I l'H; C 20.00 0.20 o.•:. loOO 2 0,01 
"I. SC 1...>E o.o ... o.o o.o o.o O o.o 
,-tVA A.,,EN OeO ~.O 0,0 C,0 0 0,0 
.,.., s ru,i,1 o.o o.o o.o c.o o o.o 
NI.C TEP,, o.o o.o o.o o.o O o.a 
t~~H-Z~ g!o ~:o g.;-c --~!-o o g-;~g~----
SCLA COL O.O OoO 0,0 O.O O OoO 
TEL LIP,,A OoO 0,C OoO O.O O OoO 
Tt-Y,<I. F1.E _________ --9,0 ---- · -·· o.o ---·- ·-·· _o.o 0,0 ·- --·-·- 0 o.o 
ostR•coo 20.00 0,20 o.•s 1.00 2 0.01 
CCP EtCAI. b0.00 0.60 O."·:; o.:,Q b 0,21 

~L~}et,; 2g:go &!eo ~ .-~:?-,.------~~-g~o~------ --'!'6- -----g:~:-,1,----
Nc.tl PU(, lOOo OO 5 , 20 ' I ,1 0 0 . 23 52 l,tll 
cu..i , 20 .00 o.eo 1,79 4,00 8 0.2a 

. Ci.'4 l! ·------- -·· o.o _______ _____ o.o. __ _____ ____ o.o o.o --·-·-·-· o o.o 
CUM 3 O.O O.C 0. 0 O.,) 0 0,0 
OIASTYI..I 2 0. 0 0 o.co 0.45 1.00 2 o.o7 
Lt Pr Sl.v 1 00 . 00 1 2 . 2c 11. c 1 5.20 122 4,25 

--LJ.Mk-LJ ..._ _ ______ ..,.,,._, ~o .... oc-_____ ,..1 _..4_ • a 2~ 4 .,!1,J _______ ..4-9.• - - -----=--o'----
PAi:cA c:L t;. O.O O . O OeO u.u O O.O 
CAP.:lfLLI 20 .00 0.20 o-• 5 1.00 2 o.07 
A~ ;, • I O AE OoO OoO O•C o.O O O.O 

... ,ui ?..!..!S oil ___ _ 
At-' PI T1tCt. O.o 0 . 0 O.C O.O O O.O 
AL I. CC.LU O.O O.O Oo O OoO O 0,0 
CC wCH• •D,00 Co60 o. ~9 l o.Jl 6 0.2l 
GAM" IDEA ... 80,00 _ 2 ,00 -·· ·---·- ZoCO z • .:,o 20 0.70 
" ti. I 0 1:. N •U. 00 1. 40 ~ . C:I 4.tlo, J• 0.49 
~ ELIT A o.o OoO o.G O.O O O.O 
oe:o• 10Ae o.o o . o o . o o.o o o.o 
=~g!~.,.t-,.~~~- ------ 11-~-:··o~o--- ----=.,--J~~e-0 _______ 3~:-~-8---- --.-~~~2-8 ________ 3_3~6~------, t~-9- ---
PS:: O T C.MtD OeO 0.0 O . C D•O O 0 ■ 0 
5Y" SHCC 0.0 O.O O.C O.O O 0 ■ 0 
C~l.. . <iolG __ ___ ___________ . O .Q_ .o . o o.o o.o _ · - ··• ___ 0 0,0 
CH,C Ua.A OoO O.C O.O 0.0 0 OoO 
C•""C G.:CA O ■ O O.O O.C O.O O O.O 
CA NC PKO 0 ■ 0 O.O O. Q O.O O 0 ■ 0 

.s..&.1.ll-""~L--------~R. •Q s--- ---~o, o o, ll.•--~ --------~ ------ ~ o~ ----t:: LA L1.s 0.0 0o0 0.0 OoO O 0,0 
t,EMl(i, OR ao.oo I . 20 I, 10 1 • .>0 12 o-•z 
,.I..NI OUA O.O O.O O . C OeO O O ■ O 
OkECi GhA.., O.O - --··--•--•--··0•0 O.C OeO O O ■ O . 
P"c,; IL E U O.O 0.0 OeC 0.0 0 0 ■ 0 
PAG bf.J.t OeO O.O O ■ O OeO O 0 ■ 0 
.>A,,c PLA 20.00 o.•o o.e'9 2.00 • 0.1• 

_p_JkJ:L.F..=~------- - -~~------- •--~-------~~ ------c.., .o _ ___ ____ ~~-----~--o _ _ __ _ 
PINN ace c,o.o!l 1 . .. 0 1. e2 2.0;, 16 o.sc. 
P IM, TUU OoO Q.O 0o0 0.0 0 0o0 
P'-' G, t.iAA 0.0 O.O O . O 0,0 0 OeO 

~t~~~ :~-- ------ g;g- .. . ---· .... g:~ ·---- g:g g:g g g;g 
SPJ.:I Pf<I 0o0 O . O 0.C o.:> 0 0o0 

~...lit< 
Cl=H "CUL 
ASr£~010 
P-. Cl'IIV t-c 
f(,-;I P,,010 _ 
oc~oi:oc.tt 
Lf.l'Tt C.L 

to. 00 A . ... 1.vO _ ___ __ ~o~-~5~!:,,_ _____ _,.g • .z ..... _______ ~,._ ______ ,OJ.. .. _. __ _ 
o.o o.c o.c 0,0 0 o.o 
o.o o,o o.a 0.0 o o.o 
o.o o. 0 o.c o.o O o.o ___ ___ _ o.o _ _____ __ __ o.o _ ______ o.c ·-···-- _ o.o ·- - --·-- o o.o 
o.o o.o o.o o.o O o.o 
o.o o.c o.o o.o O o.o 

-S..lP.U1'CUL 0 
P .... Ci w (N 1 0 80,0C 
...... 0 HU( OoO 
•hOP PU~ 0,0 
Pt-CLlS I. _________ Q_,O ··· · - - --
tlCi.11 N ..: T 0,0 
EG<io ~o.oo 
.,,.ss:<ioiaL o.o 

..!lASS!t-.&.R O.O 

lCTAL 

2 • .;:0 
o.o 
o.c o.o __ _ _ __ .. _ o.o 
0.20 
o.o 
0 

.il,a.w0 _ _ _____ ... 0~ . ..... _ ___ _ ____ o. _ ____ _ ..,, .o _ __ _ 
l,t ♦ 1,.ll 2Z 0,71 
o.o c.o O o.o 
o.o o.o O o.o 
o. 0 . , ... - - o.o O o.o 
o.o o.o O o.o 
O,t15 laOO 2 0.01 
0,0 c.o O o.o 

21168 
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Tl,liLt 4 OlaP<SlfY su•OIARY 

STATlClli 4. H 1R-MAY 2!:J-7 1915 Al<O JAi, 22 1976 .. 5 HAULS . ...... --~--· __ ...........,. _______ ... _______ --·----··--- -·- ___ ._,..._ 

TAAON Coile. FRt;.OUIZNCT MEAr. DEl,SJrT, STAr.C.AilD CC1ct'FICltNT OF OUlSITT_, PCT CF TllTAL 
!.1:7-0F~PL S tuU 1£.V.UllOr.,____DlSPLRS.U'~ ~•• ,bl <iNSU'.11'✓.:iw•-"-

FCRAII' 1 o.o o.o o.c Coo 0 o.o 
FCRA"I 2 o.o •• HH-e •• ... 0.0 ... o.c: ...... -~ 0 • D _______ , ...... -.... ·- 0 ··-- ····-··- .. o. 0 
ACOT'l'L!!A 60.00 1.1!0 2. 69 3 .... 18 0 ■ 16 
1,/cMt::llfl:..A 100.00 ba40 Q..J'9 3.02 64 Oo56 
1,EM.ATOD.A o.o OoG 0.0 o.o 0 o.o 
"'ii"f:-cRt. o.o o.o o.o 0.0 0 0.0 
DCilV ANN 100.00 92.liO 62047 42-14 926 a.•• 
f:T Ll.,1,Gi, 20.00 0.40 Oo!!'il 2 .. 00 • O ■ D4 
ET PACI o.o Go C _ .. ,. .. o.o o.o 0 o.o . ·-i;LL JiAC 60000 1.00 , • 22 a.so 10 0.09 
1cLL SA,,,G ao.oo :i • .o 0 2. 79 2.29 J,4 o • .:,o 
tXG vc.!.U I OOoOO 5,.40 4 • II, J,20 54 0 ■47 
~ L~.C.2-Jt . -2..,J !I ... Q.,_ th Q.o!l 
GL'l'C CAP o.o o. C o. 0 o.o 0 o.o 
GLTCERA o.o 0.0 OoG o.o 0 o.o 
GL'l'C 11,DE 100.00 2o40 2.c.1 2.83 24 0.21 
Hl:Jil P dO 20.00 0.20 ..... 0o4S 1.00 ... , . .,. . ---· 2 0.02 
11~S• ID.AC: I 00 • oo 41.60 17078 7o60 41 f> J.6c, 
LEP LONG o.o o.c o.c o.o 0 o.o 
L~~O~[Nf:. o.o o.o o.c o.o 0 o.o 

Je'.JCRt l\iA 0 ■ 0 A ... .o oD 
,_~PHTYSI o.o o.o o.c o.a 0 o.o 
NEPHl'l'S 0.0 o.c a.o 0.0 0 o.o 
NEPI H<AN 4D.00 o.<i o o.ss 0.75 • o.o. 
r,Ei; FliuC ao.oo ,.so lolO o.e.1 l8 OoJb 
or,u ELtcG OoO o.o o.o o.o 0 o.o 
P~LE IJ<.L 20.00 0.20 o. aft5 1.00 2 0.02 
Pi:1S ASP o.o o.o o.c .o.o 0 o.o 

.P.~.CLC_r,11 UHlaD e.Jl f; ~~ .z.s__ 
Phy GRO 60000 1 .~o , .t.4 2. 2!:J 12 0.11 
?t-,Y ~AC 20. 00 o.ao 1 • 7<, 4.00 8 0.07 
PLAT Ill C 100.uo 43.00 2!:J. C3 14.57 4.;JO 3.78 
PCL'I' TUT 20.00 .:i.20. 0 • 45 I oOO 2 0.02 
PCLYt.'-' I o.o o. C o.c o.o () o.o 
PCL'l't.0 2 40.00 a.tao 0.s-s 0.15 4 0.04 
pi;or C.RA o.o o.o o.o o.o 0 o.o 

.SJ.G! J CA o. 0,.0 a.a _a.o 
SlHEt. e.: o.o o.o o.o o.o 0 o.o 
S.'l'LL. lDA,a 0.0 Oo C o.o o.o 0 o.o 
S'rLL IS o.o 0.0 o.o o.o 0 o.o 
EP Fl<AG o .• o 0.0 o.o o.o 0 0.0 

A~PHA Air 20.00 0.20 0.05 1.00 2 0.02 
Alli!P,-• DAE o.o 0,0 o.c o.o 0 o.o 

~&:.!' --~td; .. v 40.00 o. 410 0 •. "!.'.S Co75 4 o_._o• 
A~IO J<Utl o-. 0 o-;o- o.o o. ,0. 0 o.o 
CAP CAP ao.00 15.40 20.66 21.71 154 lo35 
CAP• lllAI: o.o o.c o.o c.o O· o.o 
CIR• INAt o.o Do C o.o o.o 0 o.o 
HAFLC f:.L o.o o.o o.o o.o 0 o.o 
LACN Clil o.o o.o o.o 0.0 0 o.o 
J.!AGf:L Pl o.o o.c o.o a.a 0 o.o 

-1'.~L!.JDA ~ o. ,D 
MESO TAY o.o o.o 0,0 o.o 0 o.o 
~ ~Rl C oc o.o o.o o.c o.o 0 o.o r,,e.u t;,O~ 20.00 0.20 0 .AJS 1.00 z 0.02 

...t<CJ 0.aO o.c ~o. ..o 
CPl'CL LI o.o 0,0 o.o o.o 0 0,0 
CPt-: 1 10"'.C: o.o o., o.c a.a 0 o.o 
c•~N r-·us o.o 0.0 o.o o.o •O o.o 
P!:C T G><A 4D.OD 1.00 l • 73 .3.00 lO -----· - . OoD9 
P..,YL PnO o.o o.o o.c o.o 0 o.o 
PJSTA CR o.o o.o o.o o.o 0 o.o 
PCL'l'C l:C,i< o.o c.c Oo C 0,0 0 o.o 

.FCL 'tDC.r<A. .. o.oo .0 ,._4. .0•-~5 _0.75 - o.o,. ____ 
P"-1 Ct.tJSP 1Go.oo 20. 20 9. 7l" 4.0-6 202 I 071:1 
PS•Pcr I< o.o o.o o.c o.o 0 o.o 
PS' SAu L 20.00 0.40 o .. a9 2.011 .. o.o, 
S,&ll' JOA,a o.o o.c a.a o.o 0 0,0 
SCAL INF o.o 0.0 o.o o.o 0 .o.o 
SFIO FIL o.o o.o u.o 11.0 0 o.o 
STl<t:O EA o.o o.o o. C o.o 0 o.o 

_SlrL.J'J.. . 0,.a_Q 041' Q_.JI 0_.o 0 o._o • Tt:L<! cos o.o o.c o.o o.o 0 o.o 
Jt:;;E STR o.o o.o o.c o.o 0 0,0 
TEi.' llJA.I::. 0.0 o.o o.o 0,\) 0 o.o 
Tl-IC GL.,& o.o o.o o.c o.o 0 o.o 
:SP FRAG o.o o.o 0.0 o.o 0 o.o 

ACTE:CCIIII o.o o.o o.o o.o 0 o.o 
.GAST 0 r.1,.0_ Q ••• D o .•. o 0 o.o (iAST 2 20.00 0.,20 0.4;5 1.00 2 0~02 
Oll1H TUt, o.·o o.o Oo ll o.o 0 o.o 
N.ASS """' o.o o.o o.o o.o 0 o.o Ct:,,,Cl'CTA o.o o.o o.c 11.0 -- --· ·------- --- 0 0,0 
OPISTHCtl CloO o.o o.o o.o o-·· -·-·· •.• o.o TUHdC: .. IL o.o o.c o.o o.o 0 o.o 
FCLYFL.AC o.o o.o 0.11 Oo 11 0 o.o 
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T~blc 4 continued 

TAX□°' CODE F<l~OIJ'::~l(Y "!-'.VI OSNS :TY/ STA~r>.-.<:n· COF.f'F'tC lcNT OF otNS! TY I PCT (If TC1TAL 
---------,.-..,P~C-T_,_Q""'F __ tt"-ULS fJt,_\.!,___ ____ -.,_,J:-'lJ !.U_Q!j ___ !U..i?.!:_".Z I.!J!:l- __ _ll.J1, _____ QJ:N!:ilIY/~Q d,. 

-1~½'r.~s2}-----~-:{}---,-------,,-:o~-------~:~-- ---------- g~f--- -- f 8:·o~----
BANK S!!T eo.oo lll.20 17,13 l 1,2.t, 1132 1,60 
Bl'I I OoO 0,0 OoO 0,0 0 ll•O 
a1v 2 o.o o,o o.o c.o O' o.o 
BlV J . o~o o.c -o.o o.o O o.o 
C/lfrn VC::N o.o u.o o.c ,i.o O 0,0 
CidJ\CCAR 0,0 O,_O 0,0 0,0 0 0,0 J.u.c.LAr. L ,.c · o_._o ________ o_.0: ________ -'!--•-----'o.i, ____ _ 
L WC I TC.,._ 0 • 0 0 • 0 · 0 .. 0 ~., 0 0, 0 ■ O· 
~,r.CUMA 0,0 0,C 0,C 0,0 0 0,0 
,.,,01 ~e.c o.o o.o o.o a.o o o,o :~~CA~:~. tg tg g;g tg ·-··- .. ----g .... ---•-· z:g 
l'YS lUi,,J 20,00 0,20 0,45 1,00 2 0,02 
NUC TEN 0,0 OoO 0,0 0,0 0 0,0 

-~{~~-f{:--- ~=g ~=g g-:-~-------,;~~g g ti;;.-----
SCLA COL 0,0 o·.o 0,0 0,0 0 o.o 
T£1..LINA 0,0 0,0 -0,0 0,0 0 0,0 
TJ-oYA FLI;; .. -- o.o ----- -- ____ o,o_ --------·------0.o ------- 0,0 ____________________ 0 ---·----- 0,0 

-~i.L~R o '·"'------'--_.._~,._ ________ o_.;.c _______ _..,, o ____ _,__ ___ ..., _______ ,o .o ____ _ 
OPti AC<JL . 0,0 0,0 0,0 0,0 0 0,0 
ASrt~OlD ZD,00 0,20 0,45 1,00 Z Oo02 
PYC_P,C_t-E. ;>0,00 Oo20 Oo45 1,00 2 'Oo02 

.g~~~~tl~ -------~-----2g:~o-··•-H-- ----·· 2:~o-·-----·-···· .g·:~s-•-d~-~-- t:~o •-,--~-,-•--· .. •-.. r~ •• g g:g2 
L~PTC CL Ool)· 0,0 0.0 O,O O O,O 

__s.1e.v.M:u-________ .o_.__o _______ ~_.,_,,.__ ______ ~o ... 0~ ______ 0_,_g ________ _.'--_____ __,,_,.,_ ___ _ 
Pf1uRCNlD 0,0 0,0 0, C O.O O Q,Q 
A"),').!.(I He.A 0•0 O.O OeC 0.0- 0 0.,Q 
AJ\uP P<J~ Q.Q . 0,0 O,C 0,0 0 0,0 .. FH.;1..1s L ___________ o.o __ ., _____________ o,o _____________ o.o ____________ o.o ______________ o ____________ o,o 

PCHJ Na:.iT o,.o O•C: (.l•(l O.O O O.O 
LGG 20,0D 0,20 o.~:, l,00 2 ·o.oz 
MA~S!G~L o.o O.o o.o o.O O 0 ■ 0 

JV-.ss _ _;HAR ~ ._o 0,.£ 0,0 0 o.o 

TCTAI.. 
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• 5 HAI.LS 

rAxC/1. CODE FRtOVENCY HEAN DENSITY/ STANCA~D COl:FFICl~NT OF DtNSITY/ PCT CF TOTAL 
________ =,.T __ CE..JtAuL!i...__i.L.... ____ ....,~VlAI.l.Uh._ __ _...n_..1.,;e.aii.Sl.LIN----_..5u.l!la•----,..D=clll£lt.YLSth.lt. 

FCRAM 
FCN,O1 2 
ACOTYI.EA 
"'E•llalrT'!A 
/1.t/olATOOA 

CIOCRN 
OCRV A,_N 
ET 1.Ct,GA 
ET PACI 
I.UL "AC 
ELL SANG 
txc .. ERV 

o.o 
0,0 

20,00 
100,00 

0,0 

0,0 
100,00 
40,00 
0,0 

20,00 
40,00 
80 .oo 

~t~2 ~~~-------- 211,J)o 
o.o 

GLYCENA 
GI.YCINOt 
Ht•Uf' 1:10 
t-r..s• lDAE 
1.EP 1.0"G 
Ll,,"'b~l"~ 

0,0 
100,00 

o!0,00 
100. 00 

o.o 
eo,oo 

~l~~v~t--------o .. 
1),0 

,.,E .. ttTvs 
NcR ENAN 
/1.iail friCC 
O"U 1:Lc:G 
P.aLE deL 
PEIS A!>P 

0,0 
20,0Q 
40.00, 
0,0 
o.o 
0,0 

-~~~L~~~~'--------1.00 ... 0. 
4,0.00 

pi,y MAC 
PLAT dlC 
PCLY rur 
PCLY"O I 
PCLY/1.0 2 
PROT G<tA 

0,0 
l 00,00 
b0,00 
o.o 
o.o 

20,00 
_SIG' H>A. 

SlHch ~t~-------­ .J-
IJ.O 

SYLI..IUAE 
SYl.1.1 S 
li:P FkAG 

A .. PHA A>i 
AJIIPH'OAE. 

o,o, 
zo.oo 
o,o 

0,0 
o,o _Af..Ll!l!.S:V _______ ~ 

A~IO .. ua 
CAF CAP 
C.0"' IDAE 
CIR 1 1NAf 
HAPLC ti. 
LA.:JN CJil 
MAGEiL Pl 

40.,.0. 
o.o 
o.o 

20,00 
110,00 
20.00 

100,00 
0,0 

~~~ .. .,_ _______ , Jl...O 
o,o ,..,r.,c uc: 0,0 

M:.O ~OIJ 40,00 

-{t~t.:1~~~1---------' g.._g 
0,0 

OFH 1 JO.AC. 
U'o:i.N FUS 
PEC:T GRA 
Pt-'t'L l'i<O 
PISTA CR 
PCI.YCJlaN 

0,0 
20.00 
c.o.oo 

0 .o 
o.o 

1110.00 

-~~~i~g~i------~ ,ti0.,0.Q 
100.00 

l'S'l'CT R 
P:S•S.A:t::t, L 
SA<!' JC.Af 

.SCAL. lhF 
SFIO FIL 
ST.:lEO EA 

o,o 
I oo. oo 

o,a 
0,0 
o,o 
o.o 

-~llMa·~s-------~ ll.,.00 
o.o 

U.Ri:. SUI 
Tla:R 1 IUA£. 
T~JC GI.A 
SP FliAG 

.OCT!aCCll'I -g~i:-2 _______ __._ 

o.o 
0,0 
o.o 
0,0 

o,o 
O.o.O.Q 
o.o 
0,0 
o.o 
I) ,0 
o.o 
0,0 

MlTR TUl:I 
t,ASS. MEN 
CEl,IQPCHA 
;.Pl STHO<I 
TURtlO.:NIL 
l'CI.Yl'l.AC .zo,oo 

0,0 o,o o,o 
O,C •··------" ....... o.c ····- 0,1) 
0,20 o.45 l,llO 
2,tlO 2o'i5 3,11. 
0,0 0,C o, I) 

o.o o.o 0,0 
30,60 IOot9 J.74 

0,(10 .),89 I, J.J 
0,0 o,c 0,1) 
0,40 o,e9 2.00 
O,oc o,s!> o.7:a 
l o!IO 1,64 1.so 
O,i!O Q_Li._~- l.,.o.o 
'1 ;·0 0,0 O,J 
0,0 o,c 0,0 
4,10 1,67 Oob4 
0,20 ·•··•-·O, 'I 5 1.~~ 

13,60 .J~..l~ O,cl.J 
IJ,C 0,0 0,0 
0,80 0,45 O,Z& 
0.,,c.__ _a~o 
o.c 0,0 o.o 
0,0 0,0 0,0 
0,,20 o, 45 1,00 
0,40 o.~s 0,75 
o,c 0,C o,o 
o.o o.c o,o 
0,0 0,0 o.o 

40 a..52 o.6 
0,60 0,1!9 I, l.J 
0,C Q,0 o,o 
3,60 !. .~2 0,64 
1.00 l • 22 1.-:.iO 
0,0 O,C 0,0 
0,0 o,o Q,O 
0,J;!O o.<.s 1,00 
o.c O, Oa.O 
o.u o.o 0 ,ll 
o.c o,o 0, 0 
O,ZO o.4~ 1,00 
o,c 0,0 0,0 

0,0 0,0 0,0 
O,C o,c o.o 0.d.O ______ g_._:-,5 Q,7 
o.o 0,0 0,0 
0,0 0,0 o.o 
0,20 0,45 1.00 
1,eo I·• JO 0,114 
0,40 o.e9 2.00 
6,,.0 Sol;J ,.,ll 
0,C o,o 0,0 
.20 0 • .115 ,oo 

o,o o,t o.o 
0,0 O,C 0,0 
0,40 Q.:!5, o.,s 
0-1.. o ..... q,,_ 
o.c D,0 D,U 
o,c o.c o.o 
0.20 0,4S l,00 
0, 110 0•64 0,88 
o.o O,D 0,0 
0,0 O,D u.o 
c!, 80 2,17 l,08 
0 .so .0.,.E4 ..• 0,!18 

47.60 14, 10 4,18 
o.o o.c o.o 
1-,eo 0,11,. 0.3,;, 
o.o o., o.o 
o.o o.c o.o 
o,o o,o 0,0 
U,D 0,0 o.o 
o.eo .a.I 1 .• 5 
0,C o,c 0,0 
o.o o.c 0,0 
0,0 o.o o.o 
o.o O,C: o.o 
0,0 1),0 0,0_ 

0,0 o.c 0,0 
o.zo Q ._4_5 _______ 1 •. o 
0,C o.o 0,0 
o.o o.c 0,0 
0,0 O•C o.o 
o,o o.c o.o 
o,o o.o 0,0 
a,c 0,0 o.o 
0,20 0,<1& 1,00 

0 o,o 
.. ·-·-- ----·--··· .. . 0 ---- ···- .. o .o 

2 Oo09 
28 lo27 

0 0,0 

0 o.o 
306 130115 

6 Oo27 
0 - •• ··-······ Q•O 
4 Ool8 
4 0,18 

18 Oo81 _._o_9. ____ 
0 0,0 
0 o.o 

44 1,99 
2 0,09 

136· 6,15 
0 0,0 
8 Q,.J6 

0 a.a 
0 C,0 
2 0,1)9 

" 0oHI 
0 o,o 
0 0,0 
0 0,0 
4 !,~ 
6 0,27 
0 o,o 

36 l ,63 
10 0,45 

0 o.o 
0 o,o 
2 0,09 

0,0 
I) 0,0 
0 0,0 
2 0,09 
0 o,o 
0 0,0 
0 o.o 
4 O.l.8 ___ 
0 o,o 
0 o.o 
2 0.011. 

18. a.ea 
4 0,18 

64 c!,90 
0 o.o 

,011---
0 o.o 
0 o.o 
4 0,la 
Q 9._o 
0 0,0 
0 o,o 
2 0.011 
8 Oo.J& 
0 o.o 
0 0,0 

28 I .21 
.. 8 

21:-~:---476 
0 o.o 

18 0,81 
0 0,0 
0 0,0 
O· o.a 
0 0,0 
8 o • .J.6 ____ 
0 o.o 
0 o.o 
0 0,0 
0. 0,0 
0 o.o 

0 0,0 

0 
o,o~ 
o.o 

0 o.o 
0 0,0 

..... ... u - -· 0 o.o. 
0 0,0 
0 0,0 
z 0,09 
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Tab l e 5 cont i nued 

~ T,\ T I ON 5 '.> 11AUl.S 

TA:X t1 N C OOE FRFOtlt:'lt:V "f A~ OE h S IT'rl T A~, c ~no cnr: FF IC lfrlT OF OEN<; [T 'I' / PCT C)f TOTAi. 

--- ·--· - - - --~"~(~I~<l" HA~ 
______!j ~.Y!-, _____ ~::.V..!,. !1 ..9~ D '>P.'a~5 l Q.' ___ :HJ • ~ •--_DL.N:ilT'r l' SQ ,M ._ 

- ~~\~As~~- ---- --- o~~Mo~-----~g:-~ -------~:~ - -------- g;g.. - ----~ --·-----g:g ----
u.a. N K · .;:i. c:: T 40 . 00 o .i&o o . ~9 1 • .J.J 6 0 ... 1 
d l V I a. o o. c o.o o . o · 0 o.o 
t! IV 2 0,0 0 ,0 0,0 C,O O 0,0 
orv .! o.o o.o o.c o.o o o.o 
(A MO V£:N O.o O.O O. 0 O.J O O.O 
CLlNCCAI< 0 , 0 0 , 0 O. O 0,0 0 0,0 

_ LU CLA.~ __._o c c _______ :o._o ___ ___ o.,_o o o,o _ _ _ _ 
. LL C I T;cN 0 , 0 o.o 0 , 0 0 , 0 0 0 , 0 

~A COM A 40,00 0 , 80 I . JO 2 .1 2 !I o. Jo 
,.. cc , Nc;C o.o a . o o.c · o.o o o.o 
Ml.SC LAE 0 ,0 0 ,0 0, 0 0,1! 0 0 ,0 
frilYA Al<c.N 0 . 0 O .C C,.0 0 • 0 0 0.0 
MYS T U:◄ I 40 ,0 0 1,00 1,41 2,00 10 0,4~ 
NL C TtN O .O O . O o.C O.O O O.u 

~;f~t~ o·!·o 8-~-z----- --'!o:-~---- - --'~-!-gr-------- '!o·- - - --- ti-----
SCLA CC.L 0,0 0 , 0 0,C 0,0 0 0,0 
Tl:L~ INA 0, 0 O.O 0,0 0,0 0 0,0 
ThYA F L I; ___ _j) , O 0 , 0 ... ___ ,, , 0 ,0 0,0 0 0,0 

CiSTt< ACCO 20 . 00 0,60 I, ~ 4 J. 00 b 0,27 
( (j,>E;(AL () , O c .c o . o o.o O o.o 

_ _ c_cp - =t:1• ;, o . o o. o o.c 
t3.-,l.AP..US o.o o.o u . o 

,_ _ _____ _,o. o, _______ __ o, _ _____ ~ o . o ___ _ 
o-;-11 o o.o 

N~u PUG 100, 0C 1 0 . 20 1 0 . ,t:9 6, ~2 1 02 B , 24 
CLM l o. o o . o c, • C c . o O o.o 

. CVM 2 --- - ... - - o. o . ., ... -. ·--- -- o.o 
" --·--- o.o 

CLW J o . o u. o O, C 
o. o O o.o 
o. o Q o.o 

D JA ST 'rLI 20 • 00 0 .40 0 • 8 9 2.00 4 0,16 
LlPT St.I/ 1 00 .0 0 o . eo 9 . e6 11.o~ 08 J , 98 

--L.l J("-LJ 0.1.l..,..UD ,,. ( 0 20 .c~ _u , D -2.0b , .J2. ___ _ 
i'fti>.A t.Lt: o. o o . c o. o o.o O o.o 
CA F .;ccLL I o . o o.o u.0 o.o O o.o 
AP., P • IOA t o . o o.o o . o o.o O 0,0 __,...J!_ .., . C Q, o .. . ._ 
,H 1 tl 1 l H ( c;;; o . o O, C .... 0 '"--- ------", :3 0 --g~g----
AC,,c COL U 80 ,00 I. EO I , .iO o. ~• ld o.a, 
CC f. OHt bU , 00 1. 00 I• 00 t.OO l O 0.4,:; 
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M.i lH: t1Jl3 o.o o .. o o .. o 0,0 O 
r-.i1ss v.~N 20.00 1.20 2.c:a 6."o 12 
tt:NLlPUTA 0,0 0,0 0,Q Q,Q O 
.CFISIH'.ll! o.o o.o 0.0 -o.O O 
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ST"Tl0"1 .. 7 _,,_ S .H,\UI.S, 

TAXON Coor. fDEQUEtH'"I' t-<r.A1' Drt'iSlTY/ <;TANOARO CO.Ef'"!C!ENT OF OF.NS!TY✓ PCT OF TOTAL 
PCT OF t◄AULS t◄'\_:/_.._ ____ .J?J:.YJ.!-.!1Jl~----11J.SPl,;_~_l9~----·S.9.,.'."•'-'''-----"'PL'lS.U.Y.LS.Q.,.,!i•-

--~;:~A s~·~R~--------g~g-------g.~a,0~-------a :t_:....:_:~:__· ----g:-g------- g.::---------g; :g-·-·_-__ _ 
1:::LA"J(. ~T o.o O.O 0.0 O.O O Q,..O 
a1v 1· o.o o.o o.o a.a o o.o 
BIV 2 O,.O O.O O.O C,U 0 O.O 
81\r .! o.o 0,C o.o o.o O o.O 
C.A1-10 VEN 200:>0 0,20 Oo~:'> 1,00 2 Oo04 
CLl:-CCA~ o.o 0,0 0,0 0,0 0 a.a 

__ 1._u_1..-1J(>.."L-- o""- , .. o o_._c~ ______ o ._...,, _____ --9· o.,.o ____ _ 
1.\.CI Tt;.N IOOoOO 8,40 2o~O C,b3 84 l.811 
f..fACtl"'A 60000 lo20 l,:lO l,42 12 O,:H 
MCc;I kC:C OoO 0,0 OoC 0,0 0 OoO 
~\.SC LAI: .... 0, 0 , .. ---·.. OoQ _. -· ___ • 0 ,0 .,.. 0,0 ....... ___ ,, _____ ··-- 0 ........ ____ .. 0, 0 
~YA, Ak~N a.a o.o o. C o.o O o.o 
~YS TUMI 80000 4o00 .J,C7 3,J7 40 0.90 
NliC 1E:N Q.O O.C 0,0 0,0 0 .0,0 

_£CllO....C!: O.,,~-------'O,_Q 0 ,_,,_. ___ _ 
PSEP LCl-i o.o o .. o o.o o .. o O a.a 
set.A ci.;L o.o o,o o.c o.o o .o,o 
Tt:Ll.l!\A, o.o a.a 0,0 C,O O o,o 
11-YA FLE ..... ---···----11•0.---···------· .. o·c ---··· .. _______ o.o 0,0 ___ .... __ .. O,.____ 0,0 

OSTRACOD 20,00 o-~o 0,45 l,00 2 0,04 
CCPE!CAL. 40.0C o.to o.l:!9 1-~~ t,, o.lJ 

-~~fr~tj-~R- ~~-!-gg g;~-g g;:~ t-~-~~ ~ g~if~;----
1'.Etl ~UG b0,00 3.40 .:l,~9 3.18 34 0,7b 
c1,,.. 1 20.00 o!,eo e,,2& 1~.00 211 o,63 

~~: ~ · ·------·- ···11t·~a ........ __ .. ·.-- .. ~:~a· .. ---------~: ~s· ------·---- ~:~o-.. ·-·-- -·--- - -·· ~ tg,. 
DIASlYLl o0.00 ,2.0Q ;.:!e55 J.25 20 0.4'!1 
LEFT SAV 100,00 6,CO 2,CO 0,67 60 1,3::. 

-t!~~~~ Ag;go ~O ~:'°~ -1g:r--------Zg-------':'o:~~----
CAPRl::LLI 0,0 O.O O,C C,0 0 0,0 
A.JJ,-J• JoAt.: 40.00 o.~o o • .s~ 0.1s • 0.09 

Jh'.E!...1..S o.oa t....2:!L.- -----~....::. _.._!\ __ 0,21 ____ _ 
~,..F-.,l H·-tCE o.o ~-0 o.o o.v O o.o 
AChl. C □L.IJ 40 • UO o. q,c o., ~";:t 0.15 4 -0 .09 
CCi<CPt, 40,00 U,40 0,55 C,TS • 0,09 

.GAM 0 101i.t._ .. ----- .. ao.ao 'l,tlO .. _________ 4,<;7 ~.1:c. 48 1,06 
lii'il::LI Dt:.N o.o O.O O. 0 o.O O O.O 
1i,1eLZTA. 40.oo o.eo 1.30 2.12 a 0.1.t, 
OlC'lOM. 60.00 l,CO 1,CO 1,00 10 0,22 

J'.:.hc.l"..l-S.....h--------J.J.~-D-------·0.u...--------0•.C- • ..O .U • 0~----
FHO.( 'i.)AE 100.00 72,t.O 2~,43 t,,._b 72<> lb,JU 
PS.CTCt-l~D 0,0 0,0 0, 0 0,0 0 0,0 
5Yh. SHOI.:;: O.O Q,.Q o.o O.O O o.o 

•. CAL .. LlG _______ ...... ___ .. O, 0 ........... --........ 0, C ................. _ 0, 0 _ ........ ,. . 0,0 ............... , ... 0.' 0 .O 
C~"'C lNA 40.0Q 0,40 0, ~5 C,7!:> 4 ,l,09 
CJ&NC Gro!A 20.00 0 .. 20 0 .. <IS 1.00 2 o.o-4 
C.A"C P~O O.o 0.,0 o. 0 O.O O O.O 

{~~~--------=~:-~------'"-a :~Q__-----~~ .. 2 -ti·"·'----------'~'-------~ :-~9----
HEl' I G CR 80,00 Z,00 l,~8 1,2!> i!Q 0,45 
ML,.NI OU,\ O.O O.O OeC 0-.0 0 0.0 

.,C~EG GI.I\_____ 20, 00 .•. -·- .............. 0, io .. _ · -·----.. - 0 • 45 ___ • _____ ....... . l, OQ , , .. _ ..... ·-- _ 2 0, t/4 
l'A(; ALt;.U· 0,0 OoO 0+0 ' 0,U O 0,0 
P~G eeR o.o o.c o. G o.o O o .. o 
P.A!\D PLA 60,00 l ,00 I .~2 1,~0 10 0+22 

_.E:!.lN.tL..t,,_.,.._ ______ ~,o ,_.._ _______ u... _o_._J;-______ .,,_o .. ________ ~·--------c .. o ... ___ _ 
PJt,p,. CCC 60,00 l,&O 2,07 2,b'l H1 0,3b 
PINN TUd 0,0 11,0 0,0 0,0 0 0,0 
PUG GR.A 0110 Q.,,C O.C o.o O O .. O 

.. SCLE.f< Ak_ ____ , _______ O ,<1 •.•.. ---·--· ........ _ 0,0 ·----- ............. O, 0 0, 0 -··--.. ·--··--· ....... 0 -·· .. _ ··--- 0,0 
SCY~A -.c 0,0 0,0 0,0 0,0 0 0,0 
SFIR PRI 0,0 0,0 O,C . 0,0 0 0,0 

....Al-'P..J::LL...l.IB.0.....0 _______ .,,..... ________ ~~c.... _______ JJ_..o _________ ~~------•O~·----
OP11 ~CUL to.oo O,f:O o,e9 l,.u u 0,13 
A~if:.f;:OIO o.o O.O O.O 0•0 0 o.o 
PYCi-.t H: 0 ,O 0, C 0, C 0.0 G 0,0 

-~~~~~8l~.,----- --6g:~o----·--·-----i:~o~-------· ---•--g:~4···•- 4 u .. .__ _ .... g:~a ~ ·- --·····----- ~:~a-
-U,PTC CL 40,UO 0,40 O,f:!> 0, 7:, 4 0,09 

~it~~~V=oc---------{g~~o~------f:i-8·------f ~1~ ~:gg--------=1~-------g~n----
Aji,rf'G Hir.:'.X u.O O.O O ,0 o.o. 0 o.o 
.AhOP PU!.:.: o.o o.o O.C: O.O O 0,0 
F~~l.1 S L. .. ----------0 • 0 --·-----·- _ .. __ 0,0 ________ .... ·-·'"- 1/, 0 ···-·· -·-· ....... 0, 0 .. _ -· .. __ ,.. O -· ·-· ·-·- 0, 0 
PGI~ C NOT OaO 0, C 0• 0 o.o O o.O 
l;GG o .. O O,Q o.o o.o O o.o 
1'ASS:Gt::L 0,0 O.O 0,0 0,0 0 0,0 
~~s_,:,.ttJP~ O#D--------□~-~------~~~------~• :l--------~'--------~D--~--
TCTAL 
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1A0Ll:: 8 DiaN~I TY SIJM'4Al'l'I' 

STA Tl ON . ~ HAULS 

TAXIJN COOtc r~~OUt1'CY Ml:.A~ O~l,SITY~ STANCAHD COl:.Ff(Cl~NT OF O~NSIT'I'/ P~T OF TOfAL ___________ , __ c.1-JJF._ttA.UL..5.. __ _JjA!., ______ t:._V.1.Ail.Ch_ __ l) bf= L!l .... ____ _....,so • "~-----""'P.aN::i lT.Y/....S.il • l(, 

FC~AM I O.O 0,0 0,0 0,0 0 o.o 
0,0 
0,0 
0,84 
o.o 

FCo'lAII 2 OoO ...••.• , •• __ 0,0 OoC ., •. - ..... OoO -----•-···-·-•· 0 
ACClTTLt:A 0,0 0,0 0,0 0,0 0 
I\E~l:.~Tl:.A 100,00 2,tO 1,14 O.SQ 26 
I\E.IIATCDA 0,0 0,0 0,0 0,0 0 

0 IC C f<N O , 0 0. 0 0, 0 0- 0 0 0 ,0 
OCR., A1'N 100,00 41,'IO 19,57 "1,2S 414 IJ,J:J 
l:.T L.C•lGA 0,0 O,C 0,C 0,0 0 0,0 
ET PAC l _ _ _, _____ .•. 0, 0 _ . _ 0, 0 ___ . ., 0, 0 C, 0 0 0, 0 

•cuL. MAC 0,0 0,0 0,0 0,0 0 0,0 
E:.LL. ~ANG 20,00 0,20 0-4~ •· 1,00 Z 0,00 
EXC 111:.NU 80,00 2,60 3, 13 J,77 26 o-s• 

--8t~f-Zi"~---------"--g~g-"----------"o,:~i"'--------'o":-;..,__------8:i..,___ ________ .o._ _____ __,_.o :ii_ 
GLYCf::~A O.O O.C o.o 010 0 O.o 
GLYCINC:E !00,00 5,40 1,14 0-~4 54 1,7S 
Ht:;.frl.tf:: uo . 40.uo 0.40 .... a.ss o,7'5 4 0.1.1 
~E.S'IOAI:. 100,00 2d,00 6,20 1-~8 280 9,0~ 
LC? LOhG O.Q O.O OeO O .. O O 0,0 
LL~D~INI:. 100,00 8,20 3,63 1,01 82 2,~S 

.J,i_JCP.C....tt IL..O __a_._o __a oLo ~.o __ _ 
NEPHlYSI O.O 0 ■ 0 0•0 O.ll O 0.0 
M:PHT'l'S 0,0 0,0 0, C 0,0 0 0,0 
M;o'l ~ RAN 0 , 0 ll o 0 0 • 0 0 • 0 0 0 , 0 
1,,;;;; FI..UC 100,00. 2,eo I, 10 Oo4.J 2(1 Oo90 
C1'U fLEG 0,0 OoO o.c 0,0 0 0,0 
P-'L!. 8cL 0,0 0,0 0,0 ll,O O 0,0 
Pl:IS .r,.SP o.o 0,0 o.c a.o O u.o 

..El::lQLC._.. !).ao. 2. ..1 .. s •. c. _a.7L ___ _ 
PI-Y c;;o 0-ll o.c o.c o.o O 0,(1 
Pt:'r' NAC o.o o.o o.o a.a O o.o 
PLAT lllC 100,00 14,60 7, 77 4,13 146 4,7..? 
PCL'I' rur 40.0ll 0,60 O,e9 I ,.J.l b 0,19 
P(L'l'1'il I 0,0 0-:) 0 ,0 0,0 0 0,0 
PCLYl>O 2 o.a 0,C 0,0 0,0 0 0,0 
P~OT G~A O.O 0,0 0,C 0,0 0 0,0 -;rn:i0 ~~ g-:-g g.:g g-:~ -g;g----------g'-------g,~g----
S~LLIDAt 0,0 0,0 0,0 0,ll O• OoO 
S'rLLIS 0,D. 0,0 0,0 0,0 0 0,0 
EP FN.AG o.o Q,..Q OeO o.O O 0•0 

l-"'Pt-1.,I •Aq OeO Q,.Q 0. C O.O O O.O 
Al-"Ptt 1 OA~ o.0 O.C 0.C ,C.,0 0 0.o 

-1;~-i/~e~ :i-:g:..,gc---------g-:-:-~ g~-;:'------ -g~-;~'---------::------ t-: 1---
CAP CAP 0 .. 0 0•0 o.Q Q.,0 0 0.0 
C~P• !DAE b0,00 1,00 1,,2 l.";>0 10 O,.Jl 
Cl'-1' INAe: 60,00 1,00 l ,00 1-00 10 0,32 
1-/IPLC" laL 40,00 0,40 o-:,~ 0,75 4 0,13 
L..-uu CIR J00',00 3,00 1,2..? D,•jO JO 0,97 
NAGC:L PI 0,0 0,0 0,0 0,0 0 0,0 

~~~~-l~~-.,.-----____zg~.g u:i"--------g:-~"--------~:-g o o:g0---
NYH1C UC: O.O O.C O.,C 0,0 0 0',0 
M: □ I.Ce! 20,00 0,20 0,4:, 1,00 2 O,Ob 

-{~~h--t-1 g-:-g- 8:g-------g~g g:g }-----g~-g -----
□P1,• IOA£ 0,0 0,0 0,0 0,0 0 0,0 
~•CN FUS o.lJ o .. c o. 0 u.o O o.o 
F~CT GRA .20.00 o,.;o 0,4!;; 1,00 2 0,06 
PHYL pi:;i:Q O•O o.o O.o O.O 0 O.O 
I' IS T ii Coi O • 0 0, 0 0, C O. o O c,, Q 
~LL'l'ClkR 100,00 2,00 1,41 1,llO 20 0,b';> 

J>CLVtO-tA. ~c,.oo o,eo _______ o,.e9 1_,.J.J 6, _______ o_,1.,, 
F~IO~uSP 100,00 24,20 ::i,4~ 1,~3 242 7,62 
P~•µcr 1< o.o o,o o-o 0.0 o o.o 
Ps•s11a L so,oo z.ao z,3~ ~-o• zu o.~o 
SAd' lOAE 20,00 11.zo 0-4~ 1.00 2 0-0~ 
SCAL INF U,O C,C 0,0 OoO O O.O 
si::iu FIL o.o o.o o .. Ci o,o tJ O.Q 
ST1<cO ElA 0,0 ·O,O 0-0 0,0 0 0,0 

-fi[~-~~~ ~i:~-8 tig:----- g:!~ -t~i- 1·0 -8:~i---
TU•€ ST;., 0,0 0,C O,C 0,0 0 0,0 
ll:::f-.1:• JCAt O.0 ' 0•0 0,C 0.o 0 o.o 
Tl.IC GLA 0,0 0,0 0,0 O.O O 0,0 
s,::; f'IA.G O ■ O O ■ O o,. C o,.o 0 O ■ O 

ACH':OCJN 0,0 o.·c 

-a~f--}----------&-;--8-------:g: 8------
o.o o .. o O o.o 
o.o o .. o o a.o o·~ ----------·o·~ 0---------,,--------,0;0~----

M I TR TU!l 0.0 0,0 o. c 0,0 o o.o 
1'ASS 1'~1' 0,0 0,0 
CU,ut->OTA 0,0 O,C 
CPISTtUJtl 0,0 0,0 
TL:1-UiCNlL O.o o,.O 
fCLY~LAC 20,00 0,20 

o.o c.o O o.o 
0,0 0,0 0 o.o 
o.o o.o o·---- ·- o.o 
0 • 0 0, 0 0 o. 0 
0,45 1.00 2 0,06 
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STAHDN 8 t.:i li.l,Ul.5 .• 

FA~mWNCY ~~AN DENSITY/ STANOA~O coeFF!Cl~NT OF D~NS!TY/ PCT OF TOTAL 
Pi:.L.Q!c._!i!I.Vl.S f!A 1/J.... _____ !:\cY.l "1.l O_tl____lll}~.S.liJ~N ____ .5!2.,1:l, ______ l,.N~U'U.SJl •-"-•-

CSTIV\CCD o.o 0,0 0,0 
co.,t:: :c11L "o .a o o.eo 1.30 

.ci:eEL:.titl .. o o_._o ________ o ._c;_ 
1:AI.Al>US o.o o.o o.c 
Nto it=-U,G I 00, 00., 19-~0 15,<,4 
cu~ l 0,0 O,o o.o 
Ct.,M 2 ·-----·-·~-~ .......... - ............... - - 0,0 0,0 o.o 
C\.M 3 """o,o· O. Ci O,. C 
OIASl~l.l 40,00 o.eo 1.10 
1.!:PT SA'J 100.00 t;O, CO 1 t:1. es 

..LlJlli-Ll .• e. 2-..S 
PA~A ELE. o. 0 0,0 0,1) 
C~PRtLL I D,O o~o O, C 
A~P'IDAE 0,0 0,0 o.o 

_J.Jd~...lsi.:. a._,,._ .E~ 
AWPlTHOt: 0,0 0,0 0,0 
AC" CQLU 100,00 4,40 7.60 
CCh-'PH ao.oo 2,20 1.,u, G~:-1• 11),:A ____________ ,40,00 .J.20 ---------·----c,, IO 
~tL I .L>1'N 40,00 C,EC 1. )l,J 
l'tL I TA 40.00 1 .. 00 I. 7J 
UC.D II ll.:'AE 0,0 0,0 o. 0 

.J'ltl.:LlS._IJ bQ .aOO D ~co 
PHCX 1 DAc 100,00 o~.oo 23,23 
f'11UfCM~G 2u.oc I• ,ZO 2,t,d 
;S'rr,. SHO!a 0,0 o.o 0,0 

.. CAL.. G 1.,; , ... ___ _. ______ .a.a ,_ .. o.o ______ ·-···--·- o.o 
CA"C !!!<A o.o o,o o,c 
CANC G..JA. 0,0 0,0 0,0 
CANC Pi'-<0 o.o C,C 0,0 

-'R.A"'-°" .. o ,_e o__._o 
El.At.t.,S o.o 0,0 o.o 
l•~MIG Cfi 60.oo l • .£0 l • 64 
"'-NI OUA o.o o.o 0 ,O 
Of.t..:G· G.--1 A. .• _,. ________ .. 0, 0 ~-,-+-- o,c -r•h·"•••• ••-• O, C 
PAG ~L~U o.o ""a o, o 
PA~ fjf;:H o.o 0,0 0,0 
P~I\C >'I.A 20.00 0 I -20 o. -'i5 

.2.l)•ill..f'.JI, _,_tl \l.<ll .•. o. 
PINN □.:C tlO, 00 2. 40 2., C7 
Fl"N TU.J 0,0 a.o o.c 
PUG GFU 0,0 0,0 0,0 

-~~ ~~; . tt----------·-· ~: g -----·--···-·-·--·- g; g ···---· _ ·-· ____ . O • C _ 
0,0 

S~IR Pl'l o.o o.c O, 0 

0,0 
2,l2 

0 
8 

o.o 
0,26 

0,0 0 ·c;·o 0 
---------;.-------;o .o, ____ _ o-;·o 

13.z.,., 
o. 0 
a.a 
o.o 
1.~o 
7,, I 3 

__ q.8.5....___ 
o.o 
o.o 
u.o 
2-ooo_ 
0,0 

I.J.l~ 
1.00 

l 1,b2 
l -11.;)0 
J,00 
0,0 
1,.00 
!lo 30 
6.oo 
0,0 
o.o 
0,0 
o.o 
0,0 
o~ 
0,0 
,2.25 
o.o 
0,0 o .. -o· 

-=-o.o 
l,00 

L_Q .. 
"J • 79 
0, 0, 
o.o 

1112 
0 
0 
0 
8 

500 

0 
0 
0 

6,21 
o.o 
0,0 
o,o 
o·,2.-, 

l<>,J,; 
-----~o:gs ___ _ 

o.o o,o 
♦--------'!•1...__ ___ _ 
0 .. ,. 

2.? 
.32 

B 
l 0 

0 

0,0 
1,42 
o. 7& 
I ,03 
0 ,2(, 
0+32 
0,0 

0 .. ------0,J._ ___ _ 
65'0 

lZ 
0 

·- 0 
.0 

0 
0 _o 
a 

12 
0 

.o 
0 
0 
2 

21,01 
0,39 
0,0 
o,o 
0,0 
0,0 
0,0 ______ o,o ____ _ 
0,0 
0,3C. 
o.o 
o,o 
0,0 
o,o 
o.ou 

0 
2~ 

.__ ______ o,o~----
0 
0 

0,0 ·-- ~----- ··-· .0 

o.1s 
o.o 
0,0 
o.a 
0,0 
0+Q 

a.a 0 
0+0 0 

-AMetU_u"',-. _______ __.,._o ________ ._ ________ __i.1_.111 o ________ o~o --------~-------•.o __ · · __ _ 
GJ'.=H ACUl..' O.O O.O Oe C O.O O 0•0 
A5TCf..OIO o.o ·o.o o.o o.o O o.o 
PYCN,) M:. 0.0 · o. C o. 0 a.a O 0,0 • 
ECrll\OID __________ ,_o,o ...... --··----0·0 ___ o.o o.o ·,·------ Q 0,0 
OLt-..OhCCH ao.oo 1.2u O,Uzt 01!lo8 12 a.39 
t.tFTC Ct. 0,0 0,0 0,G 0,0 O O,O 

~t~~~~-0---------0~.•-•o~------~o~·:~------g:-g-------~o:g !J o: g-----
A ~Mo tit:X o.o 0 ■ 0 Cl.o O.O O OeO 
AI\OP PlJR 20.00 o-~o 0-4~ · 1,00 2 0,0!, 
PHCLIS L ···-· ··-··'"------0•0 _____________ c.o . ·-·--------- o.c •·•·-··· o.o ··- ........ 0 ··------· •- ... o.o 
P Ck I NO l' 0, 0 0 • 0 0, C O, 0 0 0, 0 
ECiCi o.o O. 0 o ... o 0,,..-0 0 O.O 
,-iiAsS:G,C:L o.o o.o o.o o,.o O o.o 

J,1}.:,s.;1111 __ __ll__o,ll _______ ..,__., O..J; _L.~---------~------0•.L~-----

TCfAI. 3094 
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TAXC~ COPt f~LOUUNCY MEAN OEl\~ITY/ STA~CARO COtFFICIENT ~F O~NSITY/ PCT CF TOTAL 
----------~--cr_llf:...J-AUL s HA!Jl.,_ ____ __..llf..'ll.AI.lOl'l-. _Ju SP.i.tlSI.U _____ .S.J .• .H~-----P..:Nslt.Y LSIJ ... 'I, 

FCRAM I OoO 0•0 OoO OoO 0 
FCRA,. 2 OoO _ ·-·-•-···• __ OoCi OaC __ Co'l _____ .-.-- ----. O 
ACUTYLEA OoO OoC o.o 0,0 0 
I\EMl:~TEA 100,00 2,00 I ,22 0,75. 20 
M,P,HCOA t,0,00 0,60 Oo!i!, 0,50 6 

0,0 
0,0 
0,0 
0,4S o., ... 

orcci;;,. o.o o.o o,c a.a o o.o 
OLAV ANN 60,00 Z,40 <o,28 7,62 24 i1•54 
1:T LC,-.Go\ 60,0U o.eo O,e4 C,138 8 Oolll 

~JLP~~i g:g &:g i:~ g:g - -- -- -g 3:8-· 
ELL SAI\G .!o,oo O,ZO Q.4:. 1.00 2 0,05 
f;Xll \l!iRU l>OoOO 0,60 0,84 OodS 8 0,18 _GL~LA.IY."'-' _______ _.,Q-OwOc._ _____ _...Q~t...._ ______ Q.,.!!~5------~c,:,, ________________ ,J..0--

GLYC CAP 0,0 OoO 0 0 0 0,0 0 0,0 
GLYCERA 40000 Oo40 0,55 0,75 4 0,09 
GLYCINOE 100.00 8-~o 5,el ~-11 82 1,85 
HEMIP Su 20,00 0,20 _____ Q,45 1,00 .. 2 0,0:i 
~es•·10At 100,00 2,eo 0,1:4 0,25 ze o,63 
ll:P LOr,;G OoO 0,0 0,0 0,0 0 0,0 
LL,i,(8f'ir,,E 100,00 11.eo ll,f6 1.90 17·8 4,02 

.J!lCF.C-.AA O .a.O•-------~-o ..C..■-11--------~-------•,.w..----
Nt:Pl,TYSJ 100,00 7,CO J,22 Oo21 70 loSl:t 
NEPHTYS IJ ■ D 0,0 o.c a.o O 0,0 
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P-41-f.A ~ Lt: 40.U O u.t.o O. B9 l • .J 3 0 0.12 
CA~ A(LL l O .. ~ O. C U. C U+U O O.O 
AJ,,, P • ro ~t; ao . oo 1 . co 0 . 11 o . ::,o 10 0.19 

-Ab..P....!...I S LA._ ___ ____ aa .. .a a_ ______ l . B _. J . G 1 .!. O_ 0 . 3,s ___ _ 
J."Pl ft4CE O . U C . C O. 0 O. O O 0 . 0 
ACP CCLU tJ0 , 00 c , .JO 1. ~7 1,75 20 0,39 
C C.'-OP11 • o . oo o.o o o . s~ 0 ,1 !; 4 o.oa 
Gl, M' l CLA .-- ---- ~---tt rJ.oo o . eo o . e• . aa s 0 .1~ 
"' l;; ~ I D!:; N O.O OeO O .O O. O O O.O 
~ t L I TA · 4 0 , 00 0,60 0 , €9 ld3 6 Ool2 
C:(U " JOAc. &00 . 00 2.00 1 e7'J I .,14 28 0.54 ..1,..1:.ar.1 :,_ _ ________ o_._o ____ _____ o. . ___ o, _c __ c , o o ______ o.o. _ ___ __ 
Pt-, ~)l • OAC l:l •J .O 0 J .4O 3 .44 J .47 .34 0 .0 6 
P/.OT C>lc. O 1 0 0 , 00 I U . 2 0 10. c!I :, , d i l>l2 3,5 1 
~ ... ,.. ~H'J E. (,0 . 00 1.00 1. ;2 1,!,0 10 0,19 
CAL Cl - - -·--·- -- 20 , 00 _ o.20 0 , •5 l,UO 2 0,0. 
CANC t,f-<A 0 , 0 OoC Oo C 0 ,U O 0.0 
CAI\C GP A 20 .0 0 u . 2 0 o .•::. I .oo 2 0,04 
(A ,..,C Pi:t(J O.O o . o o . C O.O O O.O 

--~~·LX ·t} - -----~oL':g · -g~g. -g:o~------ - --{- -----g:g----
HtM I G OA 0•0 O.C. O • C O.O O O.O 
~L"I CUA 0,0 IJ.O O,C 0 , 0 0 O.O 
Of< E; G C.-.A .. ---·-- ___ _ U,0 .. ·- ___ _ 0 , 0 _____ ,, ___ , _ 0 , 0 O oO O 0,0 
► AG •L l: U 0,0 o. ~ 0 . G o . o O 0 ,0 
PA G uUI 0,0 0 , 0 0 , 0 0 ,0 0 O.O 
PA "'40 1-Jl. A u . C o. C CJ. C O . O O O.O 

-~(~-ci~~·----- - - 1-i~--:-~~- -----,lc-'g ;~g ~ :-:-~ I:-~~ 1-9-~ ~: ~{- - - -
F 11\ 1\ Tull il , O 0 , 1) O. () 0,0 0 0,0 
P\.G GR A U , O 0, 0 0 . 0 O. O O 0,0 
SCLE. I< AL _ , _______ ____ o . o .... _______ ., __ o . c o. c 0 ,0 :_ 0 0 .0 
SCYHA AC 0 ,0 0 , 0 0 ,0 0 ,0 0 0 ,0 
S P ll~ PA:1 0•0 O . O O.O O.o O O.O 

...A l(Erl l •. J.JR~ ______ .......,,.o ,o.D _ _____ ~o .• eo ________ o •-•s ______ ,o . 2:; _____ ___ ,e ______ o. 1 :; ___ _ 
Vf-' ti ACUL c!o . uo o . 20 :J . lt!, l . oo 2 o.o .. 
• Sft:l:C l O 0 , 0 u.o o .c 0,0 0 0,0 
P >C"L "'" 0 ,0 0 , 0 ll,0 0,0 0 0,0 
ec r11 .. 0 10 -· -· -·- -·--h 20 .. o o 0. 2 c o.•~ 1.00 2 o.o• 
01-. t-. t:f.. OC. t-1 40. QC o.•o o . ~~ 0.1-:; " o .o s 
U .P TC CL 20 . 00 0. 20 0 ,4 5 1,00 2 0 ,04 

. .s l f>LI\ ClJ ....... _ _____ ...,,llO. . 0 ..__ _____ ---2 • • u ______ ,,2 , .0 l ________ z • d 2 • 0 • ~ (; _ _ _ 
FHJ ~t rno 100 . 00 "'•to 2 . ,,-,.~ a.,u 4 8 o.c,,.1 
At>'"' U HL. .1.. U • 0 0 • 0 0 • 0 0 • 0 0 0 • 0 
A1' .J P PU~ O.O o . c O.C O .l) 0 O .O 
S:hVLlS L -- --------- o . o --·- ----~- _o . o ·- - - o.c _ ,.o O o.o 
P C«I Nur 0,(J o. o o . o u. :, O 0,0 
E C. G 40.uo o.~<.1 o.~5 0.1~ • o.oa 
,o ;,s:GE \. 20 .0 0 0. 2 0 0 ,45 1.00 z o.o, 

. IIJ1S !..;.11A1L - o_._p g_ ___ ___ll.a_.2 0 _q :;_ l ., QO Q,O 
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T Atll.t. 11 C"-NSITY :i UHMARV 

STATIUN II 5 HALI.S 

TAX O,-. CDO E FR~UUt.N CY Mt A,._ D~ ~SITY , I TAN CARO CO EFF I C Jt~ T OF O~N S ITY/ PCT OP TJTAl. 
___________ P.Cf_ 1J.t' .AUl. S. _ ______ttA Ul. , ___ _ IJ EV IAl JUN_ __ . ..0 1 S,>~H!.10,~----~□ . M ._----i)c,NS I [Y/$ 'iJ•M•-

f Ci'l A~ I 20 .00 0 . 2 0 0 .-41 5 1.00 2 0.03 
FC R AM 2 40.00 o.oo o. fj\l I • J.J . 6 ... . . --······· 0.10 
ACCT~U, A a.a o .o o.c o.o 0 o.o 
I\E lllt..i1T t A. 8 0.00 I, t O t,) . t:! 'J O.!>O- 16 0. 26 
"-t:. M ATOOA 40.00 o. 40 O. 5!.l 0, 75 4 o.oo 

o 'io - , R,.. 40 .0 0 o.oc, o . d 9 l,.i.i 6 0.10 oc,-n, A;o..N tjl) •UO I• •o o . ~9 o. :, 7 14 0,2.1 
I:. T L CtlG A zo . oo 0 . 20 o • • s 1, 0 0 2 O.O,l 
ET PACI o.o c.c O,C o.!l 0 o.o 
i;.vl. ~AC 4 1) .oo o . co o. e "il l,.J.I 6 0.10 
E l.l. SANG 1 0.:i.oo J , 2 0 I• 4tl - 0, 1,9 32 0. 52 
exc VE>'U 20.00 0 , 60 l • :!4 J,00 6 0.1 0 

~Gl.l C .~ 0,0 .0 . 2. __ o. ~~- l , .00 _ , O_.J ____ 
GLYC. C4P 0, 0 o. o 1) , 0 0,,) 0 o.o 
GLY,t '< A o.o o.o o . c 0,0 0 o.o 
GL •CI NU t: 100.00 ..'.?.40 2 . 0 1 1,79 24 0.39 
~t•H t!O 20.00 C, 40 u. e9 2. oc • 0.06 
tiE s • 10.AE ~o . oo l, 00 I,• I 2,00 10 0.16 
1.tP LON(. 2 0.00 0, 2 0 0.4 5- 1.uu 2 O,OJ 
LL>B~I,-.€ 101.l • 00 17 ,(, Q o. ~t.l 3 , 9 9 176 2 .11 5 

Y l CACr.. ..JJ , .Q_ ~o o . o_ QLa __ 
i\. E.PnT Y S I 100.00 <,; . C 0 ,.c o !, . 4,4 90 I .46 
l\' fPJ·il YS o.o o. o o .c 0,0 0 o.o 
r-.t: N f.: P. AN o .o 0,0 O,C a .a 0 0.0 
l\ i::: ~ FHCC 20 , 00 ". co o • • s I, 00 .! 0.0:i 
Gt\V ELc:.G 60 . 00 o . llO O . C4 0,88 ll 0.1.J 
FALC:: t~ £ L 0,0 o . c 0 , C o.o 0 0.0 
PE I S ASP 20 . 0 0 o . ~v o . ~s 1, 0 0 2 0,0 3 

YtC L. C ~I (.0., Q.Jl. ._t, - · .L, l 7 ________ ,l , 75 0 .. 26. ___ _ 
p,- y Gf<C uu .oo 2 , € 0 1. 7•~ l • I 4 28 0 ,4 5 
P HY •A C 2 0 . 0 0 a . 20 0 • 4 5 1. 00 2 o.oJ 
P tAT Lll C 81),0C 2 . 60 -=: . l ':,, I . tiS 2b 0,42 
FC L. Y TUT I 00 ,00 l • ~a o • .q :j 0, 17 12 0.19 
PCL Y"LI I 0,0 o.c o.c o . o 0 0.0 
PCLH, 0 2 a.a 0 , 0 o.c a.o a o.o 
FACT Gf< A 0 , 0 I,), 0 o.o o .o 0 0,0 

_S l v_• 10 ~~ o.., o _________ o , , o. o_. _____ o._.., .• 0 o.o 
s , ~ .. rs flt 4 0 . 0 0 o . ,a o . ~s 0 ,75 • 0, 06 
S YL.1.I DAL o.o o.c o. c o. o 0 o.o 
SYLLI '.; 80 ,00 J ,40 2 , l ",i, 1.41 ,)4 0 , 55 
EF FrlAG o.o a.a o. o o.o 0 o.o 

A/Jf'H.A ~r. 40 .oo 0 ,4 0 o. 55 0,75 4 o . ob 
J.M.P >◄ 'OA E . o. oo 0.60 0. 69 l,.U 0 0. 10 

_ /'~II~ ~fi~ V. o_._o __ o . o _________ o . c .. 
0, 0 --

_______ o_ 0 , 0 ______ 
AXl 0 f<Uil I 00 ,UO ~ . 2 0 2 , S9 2 ,U Q 32 0, S2 

'"" CA il 0 .u o . c o. a o.o 0 0 ,0 
C,tP• [ C AE 100.00 !, • ,o 4 . _S7 4, 75 ~2 o. o. 
C. J H • It..iAL;.'. 1:10 , 00 1, 40 l, ~ 2 l • b'- 14 0, 2 l 
H,ll P L C tL 60 . 00 J • 00 J . "' J. i 7 30 0,49 
L -9iLN CIR I C0 ,0 0 ~ ,4 0 l, 52 0, ".:>2 44 0 ,71 
M~iJtL .., , 2.l , 0 0 c . cc 0 , 4 ~ I• O<.l 2 0,03 

J JI L'- I C I. · o .• oo :: . ~0--------~ -J. 7 - ----- "1 ,1 4 22 .o • .J<-----
M£~0 TAT l OtJ , 00 ~~ . au 20 • .Jo I<> , 07 2!d ... J ti 
•Y " IC c c ,;o . oo I , 6 0 I• 14 O , d l I'> 0.2 .. 
t\c D r1 C8 0 , 0 o . a o.o c. o 0 0,0 

_hCUL (=.t o ... ..o. ,, . ~Q ______ __ ~. e1J L, 4 6 __ · c,_ Q__, \I l,___ _ __ 
OP Hc.L L I ~o.uo o • .::o o . 4::> 1, 00 2 0,03 
0Pt1 1 JO.C. t-. o .o o. c o.c o.o 0 o.o 
C • C. N f us uo . oo I• 20 I, 10 I, 00 1 ,1 0.1? 
Pt.C T Gf,A t:J0 , 00 2 , <,0 2 , 70 2 , el l 26 0,42 
Pt-YL P KO 1 00 .00 :,1~ . co 20 1. ec, 10 8 .4 4 37:.0 60 . ·,a 
PIS TA CR .- o .oo a.<.o o . e<J I• JJ 6 0, I 0 
PCLYC l k>< 40,0 0 a . too o, e 9 I, J ,l 6 0 , I 0 

. PC L YCCliA 110 .. , 0 .0 1. 't!J __ O, t9 O, :;1 I 4 .9,23 _ ___ 
PM. 1 O,._ OSP IU J , 00 4, 0U 2 .,; z 2 , 1 2 40 Oo65 P::,. • ~cr i; o . o 0 • C O,C 0,0 0 o.o 
PS ' ~ AO L e o . oo I , 00 1. 00 1, 00 10 O, 16 
S.tU'lO AC 20.00 O+ 'i! O 0,89 2 , 00 <; 0,06 
S (I-L l t\F 20 . 0 0 0.20 a .• ~ I, oo 2 0.0.1 . 
5~ 10 F IL 0 , 0 o . o o . o o . o a o.o s,,...e.e CA o.o o. c 0, C o .o 0 o.o 

_S TT L .. PL U -~V , o __ o. o _ Q ._c _· _______ C, O 
··--- -- _ _ _ O C,O 

TtLc co~ 1 00 . 00 .J, .!O I, I 0 0 , .JU .l l o.~i"----
Tc "l S Tk 20 ,0 0 0. 20 o . 45 1. 00 2 0.0.1 
Tl:. A 1 1 U~t 4 0 , UO 0 , 60 0 , M'"J I .J.I 6 0, 10 
TklC <-LA o.o c.c 0 , C o.u a o.o 
SP f-~ A G 0,0 0 , 0 o.o o.o a 0,0 
,&(H CC IN o. o o.o o.c o.u 0 o.o 

. GAS T. _L zo , 0 0 . 20 _______ 0.- ~ - ' • 00 2 g;g1 ____ 
GA S T 2 u . o c .c U,O o.o 0 
MI l>l TU O .o.oo O.t, O o, e9 1. 3J b o, I 0 
I\ASS Mc:,... 20 .00 0 , 2 0 0, ♦ 5 I ,1)0 2 0,03 
CL N~F GTA o.o <.l , 0 o.c u.o 0 0,0 .; ~~,5T••oo o.o U , U o.o 0,0 0 o.o Tl. -~uc , .. rL 20 .00 0 . 2 0 u ,• 5 I ,00 z O.OJ 
H.LY ~t.,&C o . o o.o o.c 0,0 0 0,0 
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Table 11 continued 

HAUl.5 

FRtnUENCY MEAN CfNSITY/ STANDARD COE~PICIENT OF DENSITY/ PCT OF TOTAL 
~LO~_>j~UL S H.~J~L.,_ _____ Qf,.Y .. L~.I_l_□~N~---□~I,; <>>:fls_,_n~l~l -----S9.~• ~M~·----=P E ~ SLH /SQ~ 

GSTf<ACCO 100.00 3,20 2, 17 l,47 32 o.~~ 
CCPE:CAL 0,-0 011C O.o 0110 0 0,0 

-~lli·rn~R "§ :~0 g: ~"---------'8--;-~-9'-------,';-'tt~J'---------c~,-------t·k<L---
~Etl PUG 20,00 0,20 0,4:; 1,00 2 o.oJ 
CI.M l !lQ,00 1,60 I, I~ 0,dl 16 0,<6 

·~t~ 1 ------- g:g - · t~··--------g;g ··--··--·- g;~ ---·-----··- g g;g 
DIAST'l'Ll 60,00 2,40 2,70 3,()4 24 0,39 
LEPT SA'I 40,00 0,60 0,€9 l,.JJ 6 0,10 

......Ll:1"-N--Ll.L---------"· .. o .o.a •··"------ _o • .,_ ________ .,,, _______ .,_ ..• ____ _ 
P ~~A CL i:; o .. o o. c o. o o. o a o .. a 
C~..,R~LLI 0,0 0,0 Q,C 0,0 0 0,0 
A,..P•IOAL Joo .. oo J.40 -l .. 9!ii l,lZ 34 o.5'5-

....Al'.?..!.ls.C~--------'•o~o .i;,i ______ -~1: oJJ ,LJ __ _ 
AJJ?I H·IU~ 0110 O.C 0,0 O.O O 01110 
ACK CULU o.o o. c o. C o.o O a.a 
CC~OPH 20,00 Q,t,O 1,34 .!,OD 6 • 0,10 
GM,•IDicA .. _._. ______ oo,oo ... __ .2,oo •. _. ____ .,2,<J2 .... -.... 4,2:, ··--·-•-· ... _. 20 o,:i2 
•~LI 01::N ll.O OoO O, C 0,0 0 0,0 
~tL l TA. 20,00 0.20 0,45 I ,()O 2 0,03 
ccc• toJ.E 60.oo a.cc. o.e4 o.ae o o.t.J 

---F...uUI.l.S-..c... _______ _,_,,.o_ .... o·-------•·~------·a ... a .. ________ .a ______ o ... o ____ _ 
Ft--OX'UAE. 100,clO 21.eo 4,1!;, (),79 218 .l,SJ 
P~GTC~~~ 40~oo 1~00 t.7J J.oo 10 Otl6 
SVt> SHCI:. 0,0 '1,0 0,0 0,0 0 OoO 
CAL ... GJG,._....,__ ____ • ___ ... o.,o .. _m ____ ._ .... _____ o.c, .. ___________ _.__,_o.o ____ . ___ ______,__ o.o O 0110 
CANC O.;A 0,0 ·o.o 0,0 o.o O 0,0 
CANC G<lA .:10,00 C,cO 0,45 1,00 2 0,03 
CAl',C FAC 0,0 0,0 0,0 Q,O O 0,0 

.J:.RA..'L.,,,,u... ________ ,o., o 0..,.9 ___ ---~9~•·~------~o . ._q -----~o. _______ o . ._o ___ _ 
!,t,,>,LUS 0,0 0, C 0, C 0,0 0 0,0 
HcMIG Ck 40,00 0,40 o, ~s o.75 4 O,Ob 
MUNI OUA 20.oc 0,40 o-~~ 2.00 4 0,0(> 
01.t:(, G<iA. _______ 20,00 .. ___ ... ---- 0,40. ___ ····--···ool!9 ... - .. ····-- 2.00 ·-···-······--· ,. o,oi. 
PA<, "Lt.U a.a o.o · o.o o.o O o.o · 
PA<, ll!::F. 0 ,0 0,0 o, 0 0,0 0 O,C> 
P;t.!',,D PLA 80,00 l,tO 1,34 lol2 lb 0,2b 

fi~~-{f~------,-o~o~:-oo a ~~~~u-------~~~ .. 1.1-------~=~4 11~-------"1 :i1----
PI~N TU!j, O.O 0-.0 O.o o.u O 0110 
PUG GRA 0,0 0,0 O,C 0,0 0 0,0 
SCLE.N AL .. ·-···---·-··-·--·O• □ ........ _____ .. o.o -·-·--·······-·····o·c. . ........ o.o .. --· ··-·-----·-0 ------··· 0,0 
SCrRA AC 40, ('10 .. 0.40 0.'55 0.75 4 Oeob· 
SPIR PRI 20,00 O • .?O O.~:; loOO 2 0,03 

-A~P..t-•. Lu,.~--------.a .• .a .. ~---------1.L'··~-----~.■..ca ______ ~_._oo _______ _.~-----~·•·Hi----
o1..;tt ACUL 0,V o.O OeC o.O O 0,0 
AST!af.010 ·;i,o O.O 0,0 0,0 O 0,0 
P'rLNC ► II; 0,IJi O.IJ O. 0 C.O O O.O 

,.l:Cl11 !',,OID_... 0, 0 ·-·•-·---·· 0, 0 ----·· --· ··-- 0, 0 0,0 0 0, 0 
£..-~N(Jf◄ Q(;.H bO.oO· J .4C 1•67 2,00 1-4 OaZ.J 
LEPTC CL 0,0 OoO o.~ OoO O 0,0 

.!i.lP.l.Jt,Cu ·.o.Lo..._ _____ __,_.J._.._ ______ ,o,__:;:; ______ o_,19. _______ _.1:, ______ 1,.21,~--
µ,-_c~cN10 f~o.oo 01160 o,~9 1 .. .JJ 6 0.10 
Au,-iu r.::x O,o o.c o.o o~o- o o.o 
At,UP l'U~ 0,0 0,0 0,0 0,0 0 0,0 

.Pt,CJLlS L._. ___ . ______ o.o. "•··-··-·-··- o.o ··-'·-·-··---··0• □.- .. ·•·-··-··-··- o.o. -·-·····-··-·-···· o·-··--··-··---· 0,0 
PCfil NOT O,C 0,C 0,C . ~.O O 0,0 
EGG bO .. OIJ u.60 O.!J-5 O,!>O 6 o.JO 
10:;s:GCL o,o o.c o.o a.a o o.o 

• .MA~a..llo ,t, · i a..00 .J.Q_. __ 

TCT.r.L 6178 
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T.&t!U 12 Dt:.MH T"f SUMMARY 

5TATIUN 12 

lAXON COOi;; F..it:.OU~ ... cv >lt;AI\ Otl.SlTl',' STArlCAkC: COC:FF1C1t,iT ,JF DcNSITY/ PCT OF TurAL 
-----·------'"C.T .JJF _HAUi S t<AI..L. _____ ,,-I.:',' LJ!.U O/i. ___ O.lSF-.HS1 oi,._ ___ _..sQ_,lo\, _____ .,;:-,is IJ'U'SQ ·"'· 

FCRAI< I 
FCRAM 2 
ACUTYLf,A 
M:11.i;l,.Tt:A 
M:MA10DA 

60,00 
0,0 
o.o 

100,00 
40,00 

79<,, 20 
0,0 
0,0 
2.1ao 
0,00 

44<>, 77 
Oa O . 
o.u. 
lo 14 
o. 119 

··~c,u, 20.00 o·,20 0,45 1,00 
DCkV AI.N 110 • 0 0 I • q O I , 14 0 • 93 
ET LCNGA 40,00 0,60 0,~9 J.~3 
ET PAi:I 0,0 ,0,0 0,0 C,O 
~LiL "MMC 20.00 Q.,20 0.45 1.00 
ELL SANG 20,00 o.,o 0,89 ZoOO 
tXC VEHU 40,00 lo20 2ol7 3,92 

1'992 
0 
0 

24 
b 

2 
14 

6 
a 
2 
4 

12 
-~·blf-~~~--------.J::-8-8------~g-:~8---------g :·2~------~I: gg---------- 2 

GL YC Eo'O, 0,0 0, C 0, 0 0,0 0 
GLl'CINCE: 80,00 2,60 l,SZ 1,32 28 
H!il'II' UO zo.vo 0,20 •. -~0,45 1,00 ., 2 
t-Es• IDAt 100,00 ,?,:;;o 1,(;4 1,23 
LE:>' Lill.G 0,0 o>,O 0,0 0,0 

22 
0 

LIJl'8Rl,_E: 100,00 41,.20 23,76 l'.l,73 412 

71,70 
a.a 
0,0 
0,22 
o,os 
o.~2 
0.13 
a.as 

···- ~ -~--- o.o 
0.02 
0,04 
0, II £a.z ____ 
0,02 
0,0 
0,25 
0,.12 
0,20 
o.o 
l,70 

-ii&~f/s'¾ ,...,-:~o g:go t.Jo -!:"'1°'-i!.,--------~-------~ .. 8 0,07 
M:PHTVS 0,0 O,C o,C 0,0 0 0,0 
"EH £!RAN 0,0 a.a 0,0 0,0 0 o.a 
Nt;R h<OC 0,0 o,C O,C 0 0 0 0 0,0 
oi.u ELEG o,o 0,0 0,0 0,0 0 0,0 
PALI;; ,lo:L O.O 0,0 0,-0 0,0 0 a.o 
Pl::IS ASP ,20.,()0 0 ■ 20 Q.,-45 J.OO 2 0,02 

_e1:1,1.t,_!,' <>Q...C!Q 1. 4_0, ______ ~~-~1. ______ z.o.,_ _______ ..., 
Pt-Y GNU 60. IJ'O I• t::O I • 79 l • 76 

4 JJ,l.J ___ 
18 O,lb 

Pt-t IIAC o.o o.o a.c o.o. 0 0~0 
Pl.AT tUC t..O.oO 21120 2.9:J .J.95 Z2 0.20 
PCI.V TUT 100.00 2,20 I, 10 0,55 22 0,20 
PCt.Y"O l a.o o.a o.o o.o 0 c,o 
Pl.1.Yl<O 2 ;i.o OoC O,C 0,0 0 o.o 
l'l'CT GRA i;0.00 l,00 1,!:2 l,'14 16 0.14 

-~•,~• .. 10"'~ u .• ,,_.. o ... _ o_._o.'---______ o.o'---------''-------
sr .. e~ Bt. .i.o o.o o. o o.o 
:!.Yt.LIIJ.\E ll/oOO 0,40 0,69 2oOO 

a.o _____ -_, 
a a.a 
4 0,04 

SYI.LIS 100.00 ·s.eo 3,27 l,84 sa 0,52 
El' FR.AG 0,0 (1,0 OoC 0,0 0 0,0 

Al'PHA AR' 40,00 0,f.O 0,l,9 1,.:,-, 6 O,OS 
Al<P11'0Af:. ZU,00 0.20 0,45 · l,00 2 a.oz 

_Al,.~ _E:.it:_V ____ , ____ 2\JoOO 0,20 0,45 loOO,__-____ _ 
Ax10 ;.us 20.00 0·;·2o _______ ci~4S i~·oo 2_ 0,02_. ___ 

2 0,02 
CM' CAP U,O O,O 0·,0 0,0 0 0,0 
CAP 1 IL:AE 100,00 Z4,4C l~oC'l 9,Z7 24" 2,19 
Cli< 1 l!.AE ·100,00 7,60 'l,CQ 2,1 .. 76 O,b8 
1-Al'l,C !ii. IOU,00 ;J,20 1,79 1•00 32 0,29 
l.ACN Ctr< 100,00 1!,20 J.£4 O,Jj 82 0,74 
MA,;EL Pl 2,),00 0.Z0 0,45 1,00 2 G.02 

~~;~-1i!~-------~~,g-:-gg-------oi:!o~------t~~·-·-----~c:·~"o~------~ ,Z 0,ll.l---
6 o.o~ 

l<YRJC OC 100,00 2,40 0,1!9 O,JJ 24 0,.22 
i-ec J;O!> 20.00 0,20 0,4s 1,00 2 0,02 

....ti..C.t..a...JIE..N 1.a.0 ..... .0.0 s•_oo 0.1 c.t •. 1.u~-------~ 5.0 o .• ~~-·--
CFi"E:L LI u.o 0,C 0, C 0,U 0 0,0 
CJ::H• lOAc;; O.O O.O 8.C O.O a o.a 
0•cN FUS 20,00 0,20 0,45 l.0Q z 0,02 
FECT GRA lQ0.00 3,20 2,28 l•b2 32 0,29 
PHYl. PlsC 20,00 0,60 1,34 3,00 I> 0,05 
PISTA C~ O.o O.O 0,0 il,O 0 O,O 
PCl.YCl~Q 100,110 .J,40 l,ez Co{,8 34 0,31 

~~'iUB:p.._ ______ _.1_gg:.gg-------,~ ~;o~------i·t·~! t g,--------:' .il'< 9.,22 ____ 
16.! C>oS4 

PS 1.PC.T R O.O O.O l)•O o.o 0 0,0 
PS'S"'U I. &co.oo 4,80 .:s.51> .2,bS 48 0,4J 
s~e•10Aa 60,00 0,80 o,a4 o,80 II 0,07 
SCAL INF 0.() O. C 0,0 0,0 a o.o 
SFIO FlL 60.00 a.LO 0-5~ 0.-:s.0 b 0,05 
st.a.:t:.u eA o.o o.o o.o a.o 0 0,0 

·~ir~--~~~ 1og:gg----·---~=~g--- 1:•g t~~--------2 0,02. ____ 
42 0,jtJ 

l,Ei-tE STR o.a o .. C o. 0 o.o a a.o 
H,>i• 10.r.F. 0,11 0,0 0,C 0,0 0 o.o 
ll>IC GLA 20,0Q 0,20 Oo4::i 1,00 2 0,0Z 
SP l'RAG 0,0 0,0 O,C 0,0. 0 0,0 

ACfEOCI~ 40.00 o.40 O,SS 0,75 .. 0,0-1 

~~n·'!:2,--------~-~!~Jl--------~:-~~0--------'g;i;;'-------t·~g _________ ---; 6 o.os 
II 0,0-----

"IHI TUil 0,(1 0,0 O,C O,O 0 o.o 
,_,.SS l<EN 0,0 0,0 0,0 C,O 0 a.a 
Ct.r1h.)PUTA C:0•00 0.20 O.IHa 1•00 2 0,02 
C$=lSTt◄.:u o.o o.c o.·o o.o 0 <1,0 
Tl.~LICNIL 0,0 0,0 OoO 0,0 0 o.o 
l'CLY~LAC 20,00 0,20 0,45 1,00 2 0,02 
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Table 12 continued 

STATIO"I 12 5 111\ULS 

TAXD•I COOE: FQ:;1JIIE"'•CY ME:M>I r>r.i,.SITYJ' ST ... IICA.:,t, CDt;FFICH'.NT :JF DENSITY/ PCT OF TOTAL 
PCT r,F l<A\}J.S . 'JA.1,!!~----~11JLYlAT!O~IH511~"hlu-'1~-----SQr"•~----Q-~11:r,,.s.9,!:!.L 

···fif ~•\~•w:~-------jg :·i~o-------} :-:g 1 !:·; ! -----~~:~! ;!·-------oll'!~f-----
dAr.i< ::>"-T D,O 0,0 ll,0 O,il O 0,0 
9111 1· 0,0 o.o o.o 0,0 • 0 o.o 
t!IV 2 ····--···· ... 0,0 "··'· 0,0. •·--•--•··• 0,0 0,0 ·---·---····-··· 0 0,0 9111 J ll,O 0,0 0,0 0,0 0 0,0 
CJ.AD VEN 110,00 0,60 O,SS o,50 6 0,05 
CLINCC .. R 60,00 o.~o ll,~4 C,91} 8 0,07 

-tb~{--1tN 1 i>i:-go t:fo-----~-:·~·a,-------~~~J--------6.,,.7~------;g.~g.,----
11Aca.,., 100 ,OIi 4,<aO l, 14 0,-!tl 46 0,41 
MGCI f<i;C 0,0 o.o 0,0 o.o . 0 o·.o 
r,,1.,sc LA~ 20.00 0.20 11,45 1,00 2 ·-- ·-·-· o.oz 
"""' ... ~ .. N 20,UO o,·zo 0,-15 1,00 2. O,Oi! 
~•ys TU>(I 100,00 3,bO 3,~t, .Jo.J4 38 0,.1• 
M,C Tt.f, 20,00 0,40 D,b'J 2,00 4 0,04 

-µ~fg--f t~ :i·:·i·o t·:-~~------t-r: t-!! : i-:i;,----
S CLA CUL ll,O 0,0 0,0 O,lt O 0,0 
Tl'LLINA l!U,00 0,60 I, J4 .J,,>O 6 O,OS 
Tl-YA FLl.l ···-.········-··-100•?11 ············---·••411 .... _______ .• 0,0'J O,;;T ___ . ____ .•...• _._14 0,1;1, 

CST~ACCO 40,00 0,40 O,fS 0,75 4 0,04 
Ct:Pl::ilCAL 40,00 0,40 O,!>S 0,7S 4 0,04 

-f~C!~O~ · --43~!-4J0-~o------~~:-Zu------- §:f5 g:-~-:,~---------"!~-----~....,g :-g•~4----
uui PUG Oll,00 2,20 2.,20 ,2,.jb 22 0.2.> 
Cl.M. 1 i.o.oo o,eo o,e,. 0,11a a 0.01 

~~~ ~ ----····-··· ·2tgo•••·•···· t~o ·-··-··--···g;~s ·-···•··-•••· ~:~o ····--··-·--··-· ~ g:i2 
OIASTYLI i.o.oo 1,60 I .~7 1,75 16 0.1 .. 
LEPT SAIi 8D,00 ;$,40 4o'.l;$ 1,,1!> J4 O • .JI 

--L-lJitt.._.Li.._ _______ --"Q....o • .f..a ______ ~ ... ...?. _......,...1400 •. os ___ _ 
PARA i::u:. 21},l'.lO 0,i:!U 0,4~ l,.>o 2 0.02 
C.AP><ELL.I 0,0 O,C 0.-() 0,0 0 0,0 
Ar--P• lCJIIE 40 ■ 00 0,.-4~ 0.~5 C.75 4- 0 ■ 04 

_.Af,!P.!..15.l:~--------!l . .ul , 20 o_..,,_:; ______ ~ • 0 Q...j)Z,. __ _ 
A ► FITHrJt:::. 0•0 O.C U ■ C tw:.O O 0 ■ 0 
ACil CCLU 40,00 0,40 O,!,!, 0,75 4 Oo04 

"CCROr;:IH 40.UC c.t:o o.E9 l .• J..] 6 o.o~ 
GJ.~• lDi;.A, .•• ---···--"· .110,IJO. 1,20 . ·····-·- .. o,e,. C,:>!I 12 0,11 
1/t:Ll Llia"' 11.,0.00 .2.EC l,:JO O•tol 28 Oo25 
~ELITA 100,00 2,80 1,~0 O,tol 28 Oo.2!> 

_2-;_~;J~~ ~g:gg 2.00 ~;~g ____ · -- ~-1:~g ________ .2,~ ______ _..g_:~·: ____ _ 
t>t-t:X'O"'t: 100,0IJ 23,tO !i,66 1,-15 2.31, 2,1,!; 
PNUTU"4.t:0 0,0 C.C U ■ C Q.,Q O O.O 
~"" s11ct u.o o.c o.o o.o o o.o 

•. CAL .. LIG -··-----·-· ····-···· 0,0_ ··•·--·-·· ... (J.0. -·-·--- ••. 0,0 0,0 0 O.O 
C>NC ~KA .. o.o o.e o.c: o.o o o.o 
CA!,C GkA 0,0 0,0 O,O C,O O 0,0 
CANC PF>.l D,0 0,C O,C 0,0 0 0,0 

--ft!ftt~~u .2g;~· o:~..__ __ __, ___ 8:·~,._------~:3°·--------·i------~o:g'----
·1<~><1G ·iJR 40,00 l,GO 1,73 .J,00 LO o,o,;, 
11'-,t-.l C.HJAi O.o O ■ 0 O ■ 0 •1:. 0 0 O_.O 
a~.:G c;.i11 .. _. ______ ·-· o.o ........ - ...• · .... o.c ... _____ o,o... 0,0 ·•--···· o •• _. o,o 
FAG .-LEU 20,00 . 0,20 0,45 1,00 2 Oo02. 
PAG EJi:.rl: u.o 0,0 U.O O.o O OaO 
P.-NO PLA b0,110 2•<l0 2,.\2 ,.,25 20 O,.ld 

-~~ii"'c'-",'--------.,too ---%:-~~o-------g;f,.-------8:·Ea---------g-------~g:--g=c,----
Fit.N ru~ o.o o.o o.o o.o o o.o 
P!.G GkA 0,0 0,0 o.O 0,0 0 0,0 

. SCLl.:'1- /,'e-----··-·--· ·0,0 -·· · ··--· 0,C •.. ··------·•· 0, 0 O,U . -·· _ ·--··· .. ·-· 0 OoO 
S(Y..tA AC Q.,O O.O o.o O.fJ O 0 ■ 0 
SPIA P~l 0,0 OoC 0,1: OoO O OoO 

_J,.11eti.L..11 .... _____ ~ _ _._· o~.o . .,_ ______ o.....z.o _______ JJ .. 45 •. ________ J. o.._ ________ _.c... _____ ..,,£D2 ___ _ 
LP11 1,CUL l!OoOC 1,60 l,o\>2 l,4Q 16 0,l_ 
ASTC;l-010 0,0 0,0 O,C GoO O OoO 
PTCNG r.E O.O o.O O.O IJeO O O.O 
1:aCl<l"CIO .. _, __ • 0,0 -··----·-···--'"•0 .... :...·-····-·····o.c 0,0 0 o.o 
OlNC~OCH. . 2U .oo . 0 .e-o - I ■ 79 ... 00 8 Oe07 
l.t.Prc; CL ao.oo o,eo O,QS 0,2:;. a 0.01 

-J~~tt~Y-o--------:g~-~-·-.,~------c,·: :i:-------'!o: ;:------,-~o: i;~'---------·:------~:~----.--
Al'MO 11,:J( 0,0 0,0 OaC C,0. 0 OoO 
At~UP PIJA IJeO O.O O.O O.O O o.o 
Ft<CLIS L ·-··--·-----·0.,0 --··-······-····--· 0,0 ..... "'··--···· OoC. ·- OoO _ 0 • -·· ----· OoO 
s;.icHt NOT o.o . O.O O.O o.o . O O.O 
ta~G 21)o0:I 2,CO 4,47 10,00 20 0,18 
MJ.5'5::ClL O.o 0,(1 O.O OtO O o.o 

·_>!Jo&.5 ;t1A1,. _______ _.o~..11~-----~~t•O O • P.!l_. ____ 1.,;i, ,J)s_ __ 

TCTAL 111-\6 
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-- ----- ---------- -----TA tll. t IJ Of.NSI TY SVl<l<AkY 

!, r A Tl ON I J 

, .. ~O N COOc f RtOUf NCY l<CAN Oc ~ SITY / STANCA h 0 Cu t fF I C I LNT uF O~NS I TY / ~ C T OF T OTAL 
____ _ _ _____ _,-!LL.OF. Ul...S... - Au.._ ____ __.,t.l/.l.AJ.l l.iN. ___ u I ~l' i:.>{SJ o .~ ____ SQ ··~--~- --- - :CNS UY/ !,;J ...... 

FC>lA., I 
F CR A~ Z 
ACC IYL c 4 
f\ f: ML itT c. A 
~ E l>'AT UOA 

o.o 
1!0 , 00 

o. o 
I Oil , 00 
c,o . oo 

0 , C 
1, 60 
0,0 
2 .• o 
1, 00 

o.o 
o . e9 
O, C 
2 , 19 
I • ~2 

0 , 0 
0 . :,I) 
Ll , O 
2 , 0Q 
1, 5 0 

0 
IC. 

0 
24 
1 0 

o.o 
O , J!> 
0 , 0 
o . ~.J 
O, Z<! 

---- - - --- --------------------------,- - ---010- ·CR N 40 , 00 0 ,4 0 0 , 5:; 0 , 75 4 0,0 •) 
OCtN AN>< 20 , 1.)0 0 , 40 o . e<i 2 , 110 4 0 , 0'} 
El LCNG A 20 . 00 0 , 40 o . e9 2 , 00 4 0 , 09 
c:: J µACJ O . O O . O O . O O . \J O 0 . 0 
CUL MA C 20 ■ 00 O . 41 0 G. 8 9 2 e00 4 0.09 

LL S At, G 1 00 . 00 2 , eo 1, 79 . I, 14 28 0 , 6l 
E•u ve Au 40,0o o . 4 0 o.ss 0.15 4 0 , 09 -Gt~, ~1~P--- ---- - g, ~ "o _______ .,o : g--------g :-} ---- --g: }- o g:g- ---
(:L YC C. QA. o.o O. C O. C O. o O O.O 
GLV C INOC 1 00 , 0 0 5 , 00 2 , S2 1,70 50 1,10 
t-1 EM J P B1J O , 0 0 • 0 .. 0 • C O • 0 0 0 • 0 
ht S 'I OAt; 60 , 00 :Z ,00 1,e7 1.7~ :ZO 0,44 
L . ,, L O,-C, t,0 , 00 I , 2 0 I . 64 2 . z:, 1 2 O o?.6 
L U,Y~ '-J i; 1 0 0 , 00 4 5 , 60 2.J , C7 11, c, 7 4 b 10,05 

- "' ,. , A__ _ _____ Q o._c ______ c . 11 .~ _ _____ o. o ___ _ 
~ : .,_,talf'r' S l 1 00 . 00 7 . 2 0 J . 70 l . YO 72 1. !;.9 
P\ c PH TY :i 0 . 0 0 e0 U . C Oe U 0 0 . 0 
P.. t A t! MAN 0•0 O.O O e O O. O O O.O 
"~ 1' ,WC 20 , 00 0 , 2 0 0 ,4 5 1, 00 Z 0 , 0 4 
c,- u LC:G I 0 0 . 00 1, 60 o. e O , !> O 1 6 O,.JS 
P • L c C,;L O , 0 0 • C O , C O . 0 0 0, 0 
Pt: S /I SP 0,0 O , C 0 , C 0 , 0 0 0 , 0 . 

_ prj L .'I_._ ___ ___ _._Di) , QQ_ . _,,.,_ ______ I, !>Z. ii o d d _______ 2-- - --- - 0•!> 7 ___ _ 
P ~Y Cl< O 6 \1 , 0 0 . 1 , 4 0 2 ,C7 .J ,07 1 • .>,J I 
P ~r >'A C 0 , 0 0 , 0 0 , 0 0 . J 0 0 , 0 
P l A l ' O J C 1 0 0 , UO 4, 20 I,<;,! 0 ,d8 4 2 0,93 
PCL Y TU T 40,00 0 , 40 o . ~s ,/ ':, 4 0 , 09 
P CL'r" O I 0 , 0 0 ,0 U , 0 U,O O 0 , 0 
P .;: LY1'U 2 0 , 0 0,C 0 , C 0 . 0 0 O.O 
l' F. wT G<cA 2 0 . 01) 0 . 2 0 o .•5 1 , LlO 2 o . o• _s1<,"li>Ac. ________ 0 . 0 o , o ________ o . c _______ o , '1 o o .o ___ _ 

Tn c ~ 0 1; 0 , 0 0 , 0 O , C- 0 , 0 0 0 ,0 
:. ~L L t O AE O . O O . O 0 , 0 0 , <J O 0 ,0 
S 'r L L IS 60 , 00 2 ,4 0 I . ,;s 1. :, a 2 4 0 , SJ 
lf' F " AG 0 , 0 0 , 0 O oO O. O O U , 0 

•l' P H> A'I 0 , 0 C ,C O,C 0 ,0 0 0,0 
A~ t> " ' -'A E. o .o u.o o . c; • o;'l o o . o 

-{~7-t:~u·-------;;g:ro-------~J-·o=------- ~:~-. ---- ~:~6----~-----l~ ~:Zi----
CA P C AP 0 , 1) 0 , 0 0 , 0 0 , 0 0 0 ,0 
(H"l l., Ai: S 00 e00 lf .. ~ 0 9 e .i:6 4d,8 11 Z J .79 

II ' l'<At. 1 00 , 0 U 4 . t;-0 2 , 19 1,0• 4 6 1 oOI 
~ .. ? L G t L 100 , 00 .l , 40 1, 6 7 0, d2 .]4 0 , 7:, 
L• ~ c1.;, I OU , 0 0 2 , ,20 o.~.. 0 , 3.! 2l! 0 ,4 9 
'4A u L L F I O • 0 0 . 0 0 , 0 0 . 0 0 0 , 0 

_,, , ,_•1 0 ,1 · o .oc,__ ____ . ~, .... _______ ~-~"----- - -3 , 0 1--------9 ;z,0,3 ___ _ 
,, i:.sc TAY I uu . oo l & . 40 c:, .., s9 ..! .o:, 10• ,.ot> ... ~,c uc I OU ,1)1,) 2 . eo 0 , 45 U, 0 7 lll 0 , 62 
" c0 ~vLJ 2 U , UO 0 , 2 0 0 ,4 5 1 , 00 l! 0 , 04 

c C;,f ~ 1 ~ 1 "~ : g~o ______ ,L ~ : :-o ______ J ~ : ~~ ------ ' ~ : ~ :-:.-------~~ ~ : g 5 -· - --

c c,1 • JO • t. O ■ O O ■ O u . c C. O O 0 ■ 0 
u t "' us 20 . 00 c . o u ... ~ 1. 0 0 z o.o. 
Pe r GP A au . oo 1.00 1. tt. 1 ■ 44 16 o • .J5 
P 1, YL ' '"O I OU . QC, l !> l ,b O I OZ , 9 9 t.9, '1 1 1 511> .lJ,4 Z 
P.l S Tli Crl 40 . 00 O . o o u . E9 I . J .1 6 0 .1 J 
PC LY C t J. ~ ao . oo l . 2 0 o . t. C. !.J ~ I Z o . 2 t, 

-~~~l~t~.. ~~g :~g------- ~:~g----- - tl~ · : :~~--------~~ : :;!----
P !, •, , c. r R O.O O . O O.O O ■ O O O ■ O 
P ~ • r. • u L 1 00 . 00 1. 00 o.e<,o o. sr 1 4 o , J 1 
S ... l 'I UAi; 0 . o o . o o . C c . o O o . o 
S (A L l 'IF 4U , UO o .~ o o . s~ 0,75 6 0,0 t) 
S F I O F I L ? 0 ,uO O , Zu 0 , 45 1,00 2 0,0 4 
S H , ~ t: A 0,0 0 , C O,t 0 , 0 0 0 ,0 

·i~[t-t3~ ,.~ :~o------ ~:io------ -~~~z_,-------·t36:------- .g- g;~s-.----
11, i; 5( 1< o . o c . c 0 , 0 c . o 0 0 , 0 
T ,I • I OAt O , 0 0 . C u . 0 C . 0 0 0, 0 
T '- I C l,L A 0 • 0 0 . 0 0 , 0 0. 0 0 0, 0 
SP 1-- h.,,:;,G O . c) 0 ■ 0 O ■ C 0 .0 0 0 ■ 0 

ACT f L C IN 0 , 0 0 ,C 0 ,0 0 , 0 

-g: ~ :!----- ----Jo-~. ~- - ----- g; ~-------1: ~--- ---- ~: g4 

.Mll A Tu e ~ o . o o 0 . 1:10 ,. 19 4. 0o 

0 Ll , O 

------;g:-- - ----tg'-----
8 0 , I ti 

,... :; MC:: N 2 0 . 00 o.tto o . e9 2.1Jo 
CtNuPL; l'A O . O O.C O.C 0 . i.) 
Ll' I IH CO 0 , 0 0,0 u , C 0 , J 
t u, tJ C r,.11,. U . 0 0 . 0 0 . u O • o 
F( LY l' LA( 0,0 0 , 0 0 , 0 0 , 0 

4 0,09 
0 o . o 
0 o . o 
0 o.o 
0 o. o 
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Table 13 continuad 

__ <; HAUI.S 

TI.JIO"I cooe - f"~fOllE."iCY "'EAN Dn,s ITYI ST l\"10/\i=lO COCFF' IC IEtlT ::IF 0!::'151 TYi r>CT 01' TOT,1,1.. 
------------"P-"'-'T'-,D"'~~l,il._ ~ 111 !,\._ ____ o~ __ V...l.!'.I 1.~--IJ. l1t:::k£l.S.I.,1.~N ____ -s_ri..._M~, ---~Pr:!:H!J.LY f3-Q_.__~ .. 

--{;½;"stak-------1-~g: g ~ ... -~ :-: C ~·: ~~·---·--··t ce--------'-~:~-------~: r l----
EI ANK. StT OoO O.O 0,0 0,0 0 a.o 
01v 1 o.o o,o o,o o,o· o o,o 
BJV l 0,0 OoO -- .. ·-·-··- .. -· OoO 0,0 . ·-·----·-··· 0 0,0 
BIY .J 20000 0.20 Oo45 1,00 2 0,04 
lltRO Vl::.N o.o O.,C o.o OeO O OeO 
Cl.INC.CAR 0,0 0,0 0,C 0,0 0 0,0 

-t{;~}:~g g:~o"'-------i·::~----- +~gg t., g:n----
. "'JLCLlS'A. 80,IJO 4.t20 2 .. ot:1 I .11 42 o.9J 

/JjCDI AcC O.,tJ O.c o.c o.:l O Q.,O 
~lSC LAE .... -·----- o.o o.o ----·-···-··· .. o.o ···--·-·-- o.o ······---------- .... O·--·-·····-···-· a.a 
J.'TA A"'!'.::-. 20.00 ().20 O••Gi l .oo 2 0 .. 04 
MYS TUMl 80,00 26,20 20,40 l5,d9 262 5o7tl 
11.lC T€N 60,00 O,t.,0 O,SS 0,50 t., Ool.l 

_ru.c,L.Ci:.P.--------~ ..... o "----------~ ... c.. _____ c_,_o o a .o ___ _ 
P:5:t.:P LCS. 40.00 l • .2U ~.17 J.92 12 0.t2b 
SCLA CUL b0,00 1,00 lo22 l,a-0 10 0,2.! 
tEI..Llf'-A 40,00 0,60 l).~9 l,.S.J 6 0,1~ 
T~YII FLE .. _ ..... •-·· _ __bO,OC ___ ··-···--··l•60_ .• _. _____ •·-~•07. ___ ,. __ .. 2,69 -•·---·•·· 16 0oJa-

OSTRACOD 40.00 1,60 .ZoGI 4-2~ 16 O,JS 
ccp;;:CAL ~o ,00 J, 00 3. 16 J,J.] .JO 0,66 

..J:.C~AR ·.:o ,.Q.O O. •.~------'0.•-"~~~------.1. •.9.'L. _ _______ 2,,_ ______ o • o:~•~---
t3 AL A"-US O .o O:-o- 0 • 0 0 .O O o. 0 
Moil ~UG o.o 0,0 ·0,0 C,0 0 0,0 
Cl.~ I 60.00 2,40 I ,62 l,J6 24 O,SJ 

O 2~~ ~ • ----~---··--·~- 8: g -~-_.,. .. _, ---· --T--g: g--Lp•-. - g: g •r -•---~·•·• ~= g ,. -n-••~-•-----•••-g - 8:8 
DIASTYLI ao.oo .J,SO 2.11 2,0.l .Ja 0,64 
Lt::PT SAV au.oo 4.40 .:;i, ~6 4.73 44 0,97 

~;!'.~L..,_.~--------"6_..0.,.., g"o-------g-:iuo~------"O: ;S~'-----~ :~g-• b o·:·n----
CAP>' ~LL l 20,00 0.20 o.•s 1,00 2 0,04 
AMP•IC-iAE ao.oo o.eo 0 ■ 45 o.z~ a 0,1a 

__.AE_E!,_LS_C.,._ _______ ~ . .Q....,.QQ 0&..2 "' .•. OQ.. _,.g4 ___ ·~-
..\:V? I Tt-tCl; .;.-o o.o 11.l.O C·.o, o o.o 
ACR (QLU aa.oo 2,20 2.11 2,14 22 0,49 
CCl>IJF'tt ·40,00 0,<>0 0,~9 i,JJ 6 ·O,lJ 
G~M'1Dc"·--·---•-•·l01>,00 .!oOO • __ , __ .J,'<l ......•. ___ . 1,00 ... :.... 20 0,44 
•~LI ... ~N o.o 0,0 0,0 O,U O O.O 
11£,L I TA. ;:o.oo I, 00 2.24 5.00 IO 0,22 
.ct:a• 10At:: 100.00 2.t.o 1.14 o.~o 20 o .. s.7 

_£.h.Q.LI. · o.----- .o.o _______ ,o • .c ~ •. o.- a ______ ..,,.a __ . __ _ 
PMC)~•UAh 100.00 lB.00 ~.~z ti.14 180 J,g7 
PNCTC~~D 60.0U 2.20 2.~8 ~.Jb 22 0,4? 
~yr,,. SHt:E 20.00 o.?.o o .. -<.s 1.00 2 o.04 

.. CAL .. ..GlG -·---------..--,-- .. -++o.u~ ----··---·-· ... --o .. c •····--····--·---·-0• C ·~-.--~ ......... ,-..... ~ o.o . •· ·-··---- .. 0 o.o 
CAr-.C en A 40 • uo U • .t.10 0 ■ !;~ o. ,., 4 0 ,Q9 
CM111C GMA 20.00 0,.20 0 .. 45 1•00 ~ Oe04 
C./.aP...C F~ □ 0 ■ O O,.O 0110 0,0 0 0,0 

-{~A.._ ________ g :·"o-------"'o·','-'c'---------"o~ c g.:g o-------g:g-----
Hc~ 1 u ON 0,0 Q.,O O.O 0,0 0 O .. O 
,.. UN l OLJA O .. 0 0 • 0 0 .. 0 0 • 0- 0 0 • 0 

.. C.N...:c. G•~A ________________ 0. 0 ····-··---·-----··,·O ■ O.,-·--·--------·-··- 0 • C O ■ 0 . ·•--··- _ ·•-··--~·~· 0 0 ,0 · 
P.Al. AL!:'U . o.o o.o 0,0 ·o.o O o.o . 

. P~G eEK o.o 0,0 O,C 0,0 0 .o,o 
PANO PL.A A0.00 O+AO 1.zo 2.12 8 o.1e 

-~~f~~--Mt 1og:-o~o------~.3:-~o-------'!.1·:1J ~:~~ 3d g-:g-~----
PINN Tull o.o 0,0 o.c O,I) Q a.a 
1.it.JCi GA'A o.o o.o t':I.G o·.o O o.o 
SCLE~ AL .. ______ ._o,o_ .. _, ___ ~_. __ o.o,_ ... ·----·-····-·"•o .......... ·---·---·- o.o'"_ ---···-o - .. ·-----•- o,o 
S.CYnA AC o.o C11 C o .. c 0,t) 0 O.O 
SPlR PRJ o.o O.O O.C 0•"-\ 0 O.o 

~t~c~"1..-------~-:-g~------·o-:t0------ }:i0-------!o~·i2.-------~~o,-------'!o:~6.____ 
ASTf:riO(O o.o o.c o.ic o.lJ O 0,0 
Pl'CNC ,-1::, o.o 0110 O.O o .. o O 0,0 
~C,. I ~Cl V, __ ,._._ ·----·-0, 0 ·----·--· -··-0, 0 ··""·•···--,- , .. D. o C, 0 ··- ·- ··- 0 ····-· ··-·-·· o.o . 
01;NoF-uc.-, ~o.oo 0.20 o • .111s 1.00 z o.oq 
LEPTC CL 0,0 o.o 0,G a.a O o.o 

_:;_!r.v.1 ... i;;u.,_ ______ _._00.,.0,.,,.. ______ ~·•"·o ------:°-'.t.'L___ ____ ~._Ji _______ -!e.,...~-----0 .• ~.2 __ _ 
.J-'t1UR:C""1U 09 .. 00 .J.60 ~.4il 7.(~8 3d 0 .. ~4 
u1."10 ~{ex o.o o·. o o ... o o.J o o.o 
A~CP PUR o.O o.o o.O (l.O O O.o 
F'PiCLIS L ..•.. ·-·--·---0.,0 ··-·-··-·--·o.o ·--·------·-·····o-o. ··-··-- -·. 0,0 ., ... - ·-----·· _ 0 ·----·---·--· 0,0 
P~1<I NCH o.o 0,0 O,C 0,0 o 0,0 
lcGG 20,00 0,<!0 0,4~ l,00 2 0,04 
MASS:G.c.:L o.o o.c o.o o.o 0 o .. o 

---M..ASS~Afc 20.Q. _20 ____ _....,.,e:..a ___ --.h,.OQ-____ . ___ ....1 .. 2b ___ _ 

TOTAL 4!.>36 
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TA!JLEl4 

51/\TJUN 14 ... 5 t,AULS 

TAIION coot FRECUL~CY M~A,_ O~~SITV/ STAN~ARO CO~FflClENT OF DLNSITY/ PCT OF TOTAL 
----------~!.C.T-OF--lWll 5 HALL---·--~LilATlCIL___.ll-1-5PLi<~lD2'-----il ■ "4-----Dl:!N51T:t,u.;a ...... 

FCHAfril l o.o O,C 0,0 o.o 0 
FCRAI' 2 0,0 ·-·-·-·-·--· o.o o.c o.a ,_ _______ 0 ... 
ACCTYLt!A. o.o o.o u .. o o.a a 
~~~e~T~A 100.00 4.40 1,t1 a.64 44 
t,.,t:/IIATllDA 00.00 1.40 l.t:7 2.00 14 

OICCR" 0 .o o.o o.o 0,0 0 
OC~V A,_N 100,00 10,00 9 ■ UJ llol5 100 
~T LtNGA 20,00 0,20 0 ■ 4!> 1,00 2 
t::T PACI 0,0 ·····•·•- •.. .. O ■ O O.C O ■ O 0 
l=UL MAC 0,0 0,0 0,0 O.O 0 
EUL SAI\G 0,0 0,0 0,0 0,0 0 
EXO YE«U 0,0 0,0 O.O 0,0 0 

o.o 
0,0 
0,0 
l,50 
0.4:J 

0,0 
3.41) 
0 ,07 
.o.o 
'•o.o 
0,0 
o.o 

-ft~~~-~;,--------~~~--------':'o·:~-------o .. ~·c c:-i--------~0:--------::0: 00~----
GLYCERA 0,0 o.o a.a o.o O 0,0 
GLYCl"OI: 100,00 .3,80 0,45 0,05 38 1,29 
J-il::MIF tlO 20,00 U.20 ____ 0.4!> 1,00 2 0 ■ 07 
t-Es• IOAE: 100,00 ,.;;;o 6,e3 5,0tl 92 .J,lJ 
LlaP LOhG 20,00 0,20 0,45 1,00 2 0,07 
L.UM8J;INC 80,00 10,20 11,21 IZ ■ ..-12 102 3 ■ 47 

Jti;J~i,;,_t,: ,o o .• ~o ________ o__..~,cc-------o•- •. o ____ _ 
NEPHTYSI C>l>,OQ 0,<>0 0,55 0,50 6 0,20 
NEPHTYS 2u,00 0,20 0,4::. loOO 2 0,07 
""A eRAN 0,0 0,0 O,C 0,0 0 0,0 
NER Fl'<UC •o.oo ll,40 0,!'>5 o.·75 4 0,14 
c~u caL.EG 20.0.> o.2u o,45 1,00 2 0.01 
P/.Lc llt::L. 0, 0 0,0 0,0 0,0 0 0,0 
PEI:. ASP 80,00 1,~0 1,14 O,lll lb 0,!>4 

-~f~L~ 2g-:~o a:ig·-------o~.:-s~~------",:~o 1~2~-----g:~i----
p,-..y h'A.C .20.oO 0 .. 20 0.45 1.00 2 0.01 
PLAT !<lC 00,00 1,80 I ,<;2 2,06 IS Oobl 
l'CL.Y JUT eo.oo J ,40 1, H 0,93 14 o ..... 
PCLVt.0 I 0,0 0,0 0,0 O ■ O O 0,0 
P CL YN(I Z O, 0 0, 0 0, 0 0, 0 0 0 • 0 
r'~CT GHA. 40.00 l.6.0 2.30 .J • .JJ lb 0 .. 54 

-::~-~{Q~E 2g-:-go · ~~--o---·---~~-~-s-------t-~u 2 g~g,-----
StLL luAI,;' 0,0 0,0 O ■ C O.O O 0,0 
SYL.L 15 100,00 9,eo 4,<;7 2,52 99 .J,.JJ 
E~ fi.AG 0,0 0,0 O ■ O 0,0 0 0,0 

.IIJPH~ A~ 0,0 o.c o.c o.o O 0,0 
A,_,PH•0,1,C 40 ■ 00 0 • .1',iO O.S-5 C,15 4 O.lt 

_Al'•LURf,v. _______ --"-'o_o..,_o_o, ______ ~_.l_, __ 2_0 ______ ~-"'-•-~5 ______ ~6<>., ,a ___ ~ ____ sJ ________ lB., Oil ___ _ 
AXlC 'kUt! bU .. 00 a.co o.:;5 C.!:>O b 0 • .20 
(iiP CAP O.O 0,0 O.O 0,0 0 O.O 
C.Aµ_ 4 JO.a.E ao.oo ~.<10 6.19 1.0-g 54 t.a, 
cm• INAI:. 00.00 1,20 1 .;;io 1,42 12 0,41 
HAPLC :::':L 100,00 2.40 ),. t2 0.96 24 0-.li.l 
LAGr, CIR 80,UO .J,00 2,CO 1,.J.l 30 l,OZ 
"AGE:I.. Pl 0,0 0,0 0,0 0,0 0 0,0 

~~;kl~~-•v--------1-gg:~g------'-g:;~------~:tf ~:~::-------IO~--------:o:~~----
...,T+·l:I C oc 20.uo u.20 o.q::; 1,00 2 0.01 
,-EC ~OU 0,0 0,0 O ■ 0 0,0 0 0,0 , 

~i~t!tf---------"-"o ~-g-0--------t l"--------t~{ o :f gc--------~~ ~~~---
CiFH• JoAE O.O O.O O.O o.o 0 O.O 
O~C:.h f'US 20.00 0.20 o.~5 l.uo 2 o.07 
Pt:CT G~A 20,00 0,60 l,J4 ;i,oo 6 0.20 
Pt--VL PAO O.o O.O O.o o.u O O.o 
P)STA Cil 0,0 0,0 O,C 0,0 0 0,0 
PCLYCl~k tlO.OO 1.20 o.e4 o.'5B 12 Oe-\1 

-w,~~g1np-------~1~i:-~g-------4.,.;~~~ ----":i~:~~ it~~ -------,-4!:-------,l-tg}----
l'S'PCT R o.a o.o o.o o.u 0 o.o 
PS•S~b L. 40,00 1.eo .l,49 .J ■ 44 Id (l,(>I 
SA6' ll)Ai; 0,0 0,0 0 ■ 0 0,0 0 (1,0 
SCAL INF O.u O.O O.O O.O O o.o 
~J=:lC F[L 40 ■ 00 0•40 0, ~!) (hT5 4 0.14 
Sl•·h:B 8A 20.00 0.20 o.45 1.uo 2 o;,.O7 

-n[t--~t"s-------~.-og :•go_______ 1:{-o-------~: ~7 ~ :ts---------,2~-------g =~ii----
1 Ei<I:. SHI 0,0 0,U 0,0 0,0 0 0,0 
Tl:N•JOAE: O.O 0.0 O.O O ... O O O.O 
THIC GL.A O ■ O 0,0 0,0 O,,J O 0,0 
SF FRAG O.O 0.0 O. C O.O O o.o 
ACTE;CCIN 0,0 0,0 0,0 0,0 O 0,0 

-~~tI-2~---------g-·:g·-"-------g-:~-------t ~5------~11 :-g0--------;;o-------g-:g-'----
f< lrtl Tutt 0,0 o.o o,o o.o a a.a 
h/115S "4t:N 0•0 O.O O.Q O.O O 0•0 
tf..t..CPOTA 0,0 O.o O ■ O O,Q _ o 0,0 
t;.F-ISTHCt:I 0•0 Q.C O.O O.o O o.o 
Tl.fH.tt:NtL 0-aO O .. O D•G O.rJ O O ■ O 
FCI..Y~LAC a.a a.a o.i; o,o o o.o 
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TAXON CODF FQECU!?'OIC"I' MEAN 01:NSfT"I'/ 'iTAtfOAQO COEFFlCI!:::IIT OF D!:!t.r'ilTYI' PCT OF TOTAL 
PS:T OF tiAULS H~u ..... _____ ,Q[Yl.¼J.11.l!L-2L'>P.:i.~1.lO·~N._ ___ -""so •• M,.. • .__a,__.,pEltfilll,.1;.!,I_._~ 

........ CJLA...CA, Qa.O o .• o o.o o • .o .0 caO. ____ 
4XIN So;~ su.oo 2.00 z.oo 2.00 20 0.6tl 
BM,K s.,y .ZO ■ OO 0.20 O. 'IS loOD 2 0.01 
Elv l 20000 Oo20 Oo4!> lollO 2 Oo07 
0111 c. OoO Oo C - . --~- ... - ,._ o.o Doll . -------- --- 0 - ,. __ --·· o.o 
BIii :J o.o o.o OoO OoO 0 OoO 
CA~D VEN OoO o.o o.o o.o 0 o.o 
Cl.ll>CC:Ali O ■ O 0,0 o.o O,U 0 OoO 

_L l.l:.1.J,M• 21h11 Oo.6.11 ... :4: ;,_.op Ii 0 .• 20 ____ 

I.I.Cl Ti:N b0.00 2•40 .3, 78 ~.'116 z• o.ez 
• l'ACO"A bOoOO lo40 2,01 .lo01 14 00411 

MC:01 llcC o.o OoO o.o O,IJ 0 OoO 
IIUSC LAic ··- o.o OoO o. 0 c,o . - ···-•-·· - ... --- 0 0,0 
IIYA MH:1> o.o o.u OoO o.o 0 o.o 
,ns TU"I 40.00 0 ■ 60 OoB9 loJ.3 6 Oo.20 
"''-C TE .. o.o OoO . O,C o.o 0 0 .. 0 

..ECLULSS:P o •. o 0 p_.11 -~,:-g 0 OoO 
FS,O:F I.Cf. o.o o,o O, r; li;b 
SCI.A CCI. 20.00 o • .eo lo79 4,00 e 0.2, 
Tel.LINA 20.00 0 ■ 40 o.e9 2,00 4 Ool4 
Th"l'A FL.i - ... ---···· __ _.ao,oo ---··-·-··- _ o,20. __ . _______ o,4s .•••... l, 00 •. -----·· --·-· •. 2.,. ····------- Oo07 

OST~ACOC 20.00 0,20 Oo4S &.00 2 Oo07 
CCPE :c.01. 20,00 Oo 20 o. 4S 1,00 2 OoD7 

-{~~.:{!tE!-------~e~g!": .. g-.. o ______ _,0~• .. :-~:~o._ _____ ~~~--------~:-g6 1 ~ Z:~-'----
1,iae l'UG l00.00 801$D !>,D7 2o92 88 2oY9 
CU"I I 60o00 Oo60 0.55 O,!ioO 6 Oo20 

~~= ~ ·-·-•--g:g ·:·--·---- g:X·· g:g ------·-· 8:8·-···-~------- g g:g 
CJASTYL.I 20.00 U,:EO 0,'15 loOO 2 Oo07 
LEf'T SAIi 80.00 :,.6D 3,65 2,j4 !i6 lo90 
~~E .. ________ 2~g-;Mg~g._-----~:-:~o~-------o:!s -½:~~--------~,2~-----~o~o:~----

c..-..=•Ht:LL Z OeO O .. O O.C 0.0 0 u.O 
A~I" lUAf: 40.UO O,f.O 0,l'9 l,.J.J 6 Do20 -A-"P-U.S.C:'!----------=-"".,_...,. ______ -"".~•.,a ______ -.Ja.,_.,.,.aL.. ______ _.g,..,.._ ________ _.. ______ _.,J ___ _ 
A"PlThCE 20000 C,'<C O.t9 2,00 4 Doi" 
ACA (LILU I 00.00 7o.cll .Jo 10 lo\lO 72 .2.•S 
CC.10;,H • 40.00 0a 40 Oo S!, 0, 75 4 Do I 4 

~!r:1gfi~----- _____ zg:go g;~D ----------::as A:go . ~ - g:87 
IOEL 1 JA 80.00 I• 'IC 0, e9 0,57 14 Oo48 
ceo• ,o"e so.oo 2.00 &oe1 1.1!> 20 o.68 

-J;►OTI S t:! OeO .o.___ .D-,----
l'I-CX•'1Af I00.00 .39,bO 2h74 U,114 .t96 1.lo46 
P/.CTCMI.IJ OoD 0,0 OoO OoO O DoO 
5y11, SHOc. 20 .OO C. -'C Oo 45 I, OD 2 Oo07 

· ~!~c"!~ .. -----~----·· :g:~g - ·-··· · ·-----g;:g -------g::: ----- t~~ -· --·-- ·· ·· ···· : · g:f: .~,-- -
c"i-c GMA o.o o.o o, C a.a O o.o 
CANC P-'10 o.o o,O lhO OoO O OoO 

~ :o~------~o~ o-:""c~-------o:"o---------g,-------':"o:g----
Hf>1lc. Clo 40o0D 1,00 l,61 Z,60 ID 0 ■ 34 
""'"'I OU4 O.O 0.0 O,C D,0 0 0o0 ~:ac. .. ~:~---------·:::----··-- ---,-·· g:~ ··· ----·-----g;g --~-~--- g:g -- -·-· g .. - x:g. 
P .. G dt.R a .. o 0.0 o.c o.o O o.o 
l'ANO Pt.A 80.00 ZoOO lo!ld lo25 20 D,68 

~ff!}-~~2 l u~:g"'o-------:.·· ... .,....,u-------~•'!1-. f·:{4 :;~'-------'~·::·4..----
Pl 1<1> JUC O.U 11.0 O,C lioO O 0oD 
P\.G Galo\ 20.00 0.2D 0,45 loOO 2 0.07 

-~~~~: !'':,----- g:g----- -···-····-· g:~ ··--- g:~-- .. ---···•-- ~=g ·•--·---. g - -·-···-- -• tg 
SPIR P~J O.D D,O OoO O,D O 0,0 

,._-------=•••'-------'!OJ.4.._ __ _ 
28 Oo9S 

J.l'.Ji!Jll...ll<I !llloOll D-410 D~S D-7.5 
OPH ACUL so.co ii!ol:D .loll J,,.b . 
~sr,;i;o10 o.o o.o o.c o.o 0 o.o 
PYCIIC t-£ o.o 0,0 o.o o,o o a.o 

_ 0 o.o 
0 o.o 

a.ECt-111,0JD ___ o.o .. ·----- -~--- 8:~ _ .. _. ___ .o.o .. 0,0 
• ■ ..... --· --· Ot.t,IJf:0.CH o.o o.o OoO 

1.f:FTO CL 20.00 0.20 Oo4S 1.00 2 0001 

...S.lP.W..C: 11.&Jlll 2. ___o..,,415 0 .._ _______ _.,_ _____ _.,ao~---
Phl~0"410 60.00 Ja4C z. C7 .:,.01 14 Oo4II 
A"'f,IO Hl:lt o.o o.o o.c Doll- 0 o.o 
""0" PuN •c.oo. Oo6D Ooti'il I• J.3 6 ·0.20 
l'l<OLJS L _20.00 · __ ··-·- 0020 .•• ---·--·· __ o.•s. -·--·-···· 1.00 ___: __ 2 -- . _ _ . 0.07 
Pl:AI t,OT u.o o.o o.o o.o 0 OoO 
tC.G o.o o.c o.o o.o 0 o.o 
""ss:Gs:L o.o o.o o.o OoO 0 o.o 

J!AS!i.U1/IB ·voo q .• g PeO G ■ O o o.o 

Tl:TAI. 
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TAOLE 15 OE N ~ 1 TY S U1<'4Afn' 

S 1A TI ON I:, 

TAxu1< coot. Ftt"' OU ~ NCY MC A .. U"- .. S IT t / S TANLA~ U c o~FflC l ~ NT OF DENS ITY/ PCT OF rOTAL 
_pL.J'.._Ll f.'. _ tt /,UL .... _ _ __ HAL,L-----"' "- 11.l . .AU ui,._ _ _ o 1 Si'~,<$ 1 l),... _ _ _ _ s Q .M. ____ __oc;NS 1T r/ S0 . ,'4 • • 

FCRA"' I 
FCl; AI' 2 
AC O T YL cc A 

"' "' " IHCA 
~~~ATCD A 

0 , 0 
0,0 

20 . 00 
I 00 , 0 0 

4 0 +00 

o . c 
o .o 
U " 2 U 
~ . 20 
Q.4 0 

o.o 
. . O , C 

0. 4,!:j 
3 • • Q 
0, !;!,I 

o.o 
c.o 
I , 110 
L • .J~. 
0 , 75 

0 
0 
,l 

52 

• 

o.o o.o 
0 , 06 
\. ~ b 
O,IZ 

O ' C CJ. '°' O . O O . O o.O O.O O 0110 
oo~v A~N 10~ . oo 20 . 00 20 . ~5 2 1.1 J 200 5 . 9d 
E T LC NGA 40 , 00 o.~o l , .lU .i . , :c: 8 o. z• 
E T PA.: ! 0,0 0,0 0 , 0 0 , 0 0 0,0 
t::lJL MJ&C 20 . 00 o.~o 0,4 l . 0 0 2 0 ,06 
Eu•_ SA .. G o.o o .o o.o 0 , 0 0 o .o 
cX O Vt. K U 20,00 O , ?O 0,4:, 1, 00 2 0,06 

_CiL Y A.'l t:;_ _ ____ _,, ll , 00 _ _ ___ o, ~o .U, ~s __ ___ _ __. , 00 ___ _____ 2 _ _ ___ _ ...IJ • llb .----

GL YC Cli P 0 11 0 IJ,O O. O O +O O 0•0 
H . YC~RA 0 , 0 O, C 0 , 0 0 , 0 0 0 , 0 
(i.t.YCJN V ~ t:,0 , 00 I • .tto t. !;2 1, ort 14 0,42 
H£:MIF 00 60 . 0 0 o.tio ·- o . ~5 O. :i O 6 0.16 
t---CS ' 1 0 Af: ao . oo b , 40 ~ . e 1 5 . 2d 6~ l ,92 
LE. P LON(, 0,0 0 , 0 O.O O ■ O O 0,0 
L UJ,18,: [ NC 80 , 0 0 1 6 , 4C 17, C 7 a e . 19 lb4 4 +9 1 _1cR.C....J.~A- ..__..,_, _ _____ ,o_. o _____ _ __ o . c _ ______ oLo __ _ ______ ., ______ o._o~-- --
r-. cµ11 1v s 1 bO , o o o.eo o.E4 o. rts a 0.24 
P.,.C. PH TY.> a . o c.o o . c o . o O o.o 
.. l:'.H B HAN O.O 0,0 0 , 0 0 ,0 0 0,0 
t\ 1:.R ~rice o.o o. c 0 .. 0 o. o o o.o 
Cf'r-.V f.Ll:G 0 , 0 u. O O . C O.O O OeO 
PAL~ Bc.L O , 0 0, 0 0 , C O, 0 0 0, 0 
Ptl::, AS P 4 0 , 00 0.40 o. ~s o . 75 -4 0. 12 

t,cJU: ~ ~ U.O...U bQ__ !O __ ____ _ _ J~ 4 7_ -----l~ .03-_ _ _ _ 
F t- Y C.lO 20 , 00 0,4C 0 , (-J 2 , 00 4 O,IZ 
Pt-Y P' A 0 , 0 0.0 0 , C 0.0 0 O e O 
PLAT !iJC 1 00 , 0 0 7 , CO !> , 2 4 3,9J 70 2 ,0 9 

(L Y TUT <.to.oo l.4 0 1. ~2 1. 6~ 1" 0 .4 2 
PC LY"' O I 0,0 0,0 0 , 0 0,0 0 0,0 
P(LYl\ 0 2 0.0 O .. C O e C C . O O O e O 
5=~CT GRA 40.00 0.40 0. 5~ -c .. 15 4- o .. 1 z .S I G.• l OAC. o. o. _ ___ a . o ___ ,.. ___ o . o __ _ ___ Q . !) ____ _ 

':) l t,1,.h c i. U,0 0 , 0 0 , 0 0 , 0 0 0 . 0 
Sl'LLI OAE. 0,0 U e O 0 , 0 0 , C, 0 O .O 
S YLL I S 1 00,00 6 , 60 4, 26 2 ,17 1>6 1,91 
t:S: FF-o ~G 0, 0 O .U O, C O . O O OeO 

,1,JII PH ~ AA 0 , 0 0 ,0 O,C OeO O O.O 
AJll'S:H ' L>"-C. 0 .0 0 . 0 0 . 0 . OeO O 0 ,0 _ti:..11 _ ~~ ~._. ____ ___ .._Qo ... og ____ _ _,_1,ec _ ____ _ _ e . 1o6 ________ . , ':>"--_ _ _____ uc,. __ _ _ _ _ _ ~ .. 2 1 _ _ _ 
A~IU l<UB 0 , 0 0 , 0 O, C 0 , 0 0 0,0 
CAF CAP 0 , 0 0,0 0 , 0 C , O O 0,0 
( I P 1 l C~C eo.oo 2 . iO 1 . t: 4 1. 2 .J 22 o . ob 
C I R 'l """ 40,00 0 , 1>0 o. e,, I..J } o Ool B 
t-A J-L[; l: L d0 . 00 ~ . cc I . ::: a I . z~ 2l) Q .t)O 
L~ ,.;N C l "I 60 , 00 5 , 00 •• Jo J , 70 ~o I , ';,O 
" .. GE; L P 1 0 . 0 0. 0 0 . 0 O • 0 0 0, 0 

JtAJ.. t .CAC. o.OO- ----S• 00--------...3-16 - ------ :t.. lJ0-------.-:, 0 1. S..:> ----
fllc St.; TAT t,U,\)0 1. e o 1. 10 0 . 07 l 6 o. s • 
,,.,., 'r f11C uc 20 . 00 C,.4.C o . er.J 2 .') (I I\ 0 .1 2 
"" Eo i:.ou o . o o . c o.c. o . o o o . o 

.AU.OJ "" o.u ... u..~ - - - - - ..s , l<L_. ___ __ I, 9"'-- --- ___ o_,J ._ _ _ _ _ ___ :; z__ L:;6 ___ _ 
C~11t:L LI 0 , 0 0, 0 O , C 0 , 0 0 0,0 
Cr:t1 • l DAC, 0 ,0 O.C O e C C.O O 0,0 
O • LN FU S 0,0 O , C 0,0 0 , 0 0 0 ,0 
PCC T Gi-iA 1 00 . 00 2 . 20 I . Jo 0 , 77 22 o . 66 
PH- l'L P ~ 0 0 • 0 0 • 0 0 • l) 0 • 0 0 0 • 0 
P I S T • CR 0, 0 0,0 0 ,C 0 , 0 0 0,0 
FCLYC I OR I OO,Ull z . e o 1,14 c . so 26 0,7 8 

_FCLY~!hi A __ 8 0 ,0 ~ ----- ---------2 • l.0 ______ _ _ z . J0 ______ 2 . 0'+ _____ 2 6 O e7 d _ __ _ 
P l'I C".JS P 1 00 . 00 (>4 , QC, 2o , iu 1 0 , 7 1 640 1 9 .1 :, 
PS ' PC T R 0,0 0,0 0 , 0 0 , 0 0 O.O 
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f:L .. LU& 20.oc 0.2c 0,4b 1,110 2 o,os 
1-1::MIG OM 20,DD 0,20 0,45 1,00 2 OaOS 
Ill.I'd CUA 20,00 0,20 Q,45 1,00 2 0,05 
oi;;:a 1,qA _____ 20,00 o.:.o .•. o.~s 1.1.10 .2 0,05 
PAG .ALLU OefJ O.O 0•0 o.O O O.O 
P"G F.Eo( 40,00 1,20 I ,!>'I 2,.?5 12 0,29 
P'°NC Pi.A 60,00 1,,.0 la30 la42 12 0,211 

_pzii.ta_F_.6r1 n .. o, _______ _.,..__.._ ______ ..,,.D ________ o11a ________ ~-------0•.o-----
P11,,. CCC 100,00 24.eO 8,117 .3.03 246 r,.09 
Pl"11N rui.s o .. o o.o o.o a.o o o.o 
PLG Gl'IA 0, 0 0, C Oa O 0,0 0 0,0 
sci.1:-.,, AiL ••. ____________ zo.oo o ... o__ ·-'· o.ev z.oo ···----·---- ·-· ♦ ................ o,ao 
5.CY~A AC 4c,.ou 0.410 o.s'!i 0.1:;, 4- 0.10 
SPIR P~I 20.00 0.20 o.o!; 1.00 2 0,05 

{~~l<M•"~'--------,. .... 0-::0--------0 ..... ,6 .. 0.,.... _____ _.,o -:-~.,~------·t~-' _________ 6uO'-------o"0 ;1u...!j----

AS T1:Rc1 o 0,0 0,IJ O,O 0,0 0 O,O 
PVC/<~ 1-E 0,0 OaC OoO D,0 D 0,0 
t::C ... lt..CiLI ... _ o .. o -------·---·· o.c ---··----- ..... o.o_ c.o O o.o 
IHr<C,"O.:H 110.0<1 J,OC o,7l O,!ioD lo 0•«!5 
LI-FTC CL 20 ,UO o.zo Oo'l!io i,00 2 O,O!j 

-~~~~t~~~ 1 gg~o'"0---~---3~, ::g:'-------'~'":!~-----~~:i----------1 ":-------"'~=~~----
A,,-iiMa tb.:)li o.o o.o o.o o.-vi· o o.o 
A"CP PIJR 20 ,00 0,20 O• ,!, I, 00 2 0.05 
P1-01.1s 1. ..••.• ·-·-··---0,o .. o.o .. _____ . ___ o,o o.u ···-··-··--·O o,o 
FC."I N>.IT • o.o o.o ,,.c o·,o O o.o 
~GG 0,0 o.o 0,0 0,0 O 0,0 
u.-ss:GcL 40.00 o • .tao o.Es o.1's 4- 0.10 

-"~:.S..:JtAH O ,o Qa..ll o.O ,.0 Q o,a · 

TCTAL 4070 
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APPENDIX IVB 

BENTH 2/6 data reduction : infaunal biomass 
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TAclLE 

STAT I QI, 

TA XCI, C C.OE " f AI, wt: I Gts T/ STM<CARC • ET • 1: H,t1 I/ PC I 1,F T O TAL ORY olclGtlT/ PCT CF TO TAL 
_____ __ ljA"IJ~L~ _____ O,.t:Y l ~L.lC.: "------ ~~ , .. • ---- • C:.T •T ./~tl.M_. ____ ._ ::,l.l • . f.4 • ·---~-0t-1.Y_ •T_ • .1 so., .. . _ 

FC RA,. 0,0 
FCQAI< 2 0,0 
ACOT YL t: A 0 ,0 
htM c'. kTl: A 0• lb 
1,fMAT uO A O ,0 

0,0 
c.o 
0,0 
0. I 5 
0,0 

0,0 
o.o 
o.o 
I , uO 
0 , 0 

(),0 
o ,O · 
o.o 
1,1.u 
o.o 

o.o 
0,0 
V, ll 
0, 16 
0,0 

0,0 
o. fJ 
0,0 
I, Od 
o.o 

OJO- CRN o. o G. O 0,-0 ---o :-c> .. o. o o;-o- --
OCQV AM-l 0 ,0 0,0 0,0 ~. o 0 ,0 o.o 
E T L<:M, A 0 ,0 0,0 0,0 o.o o.o o.o 
E T PACI 0 ,0 0,0 0,0 o.o o.o o.o 
t: l,L t1AC 0 , 0 0,0 0.0 0 , 0 0,0 o.o 
tl.L SANG 0 . 02 o . o• .o .zo 0, 1 5 0 ,0 3 0,19 
fl<C ~rr.u o .o o , o o . o o.o o .o o. o 

-gt{f· ~:~--------~3-. g;---------;8-;8- -------8·:8------ ... g; g. ·------8 :-8--------&;-g----
Gl YCt'.I<... 0 ,0 0 , 0 0 , 0 o. o o.o o.o 
GLYCINC>E 0,04 0 , 05 0,40 o.z~ 0 .06 Oo3d 
>1t: •II' ec; o.o 0 , 0 0 , 0 o. o o.o o.o 
>-ES 'I UAE 0,0 0 , 0 0 , 0 o . o o.o o. o 
lEP lUl,G 0 ,0 0 , 0 0 , 0 o . o o.o o.o 
lL~ B• ll, f 0 ,0 0,0 0 , 0 o. o o.o o.o 
MIC R C NA o .o o.o:~-------, o-o 
~t l'H IY S I t , 02 t ':°Ot t"o· , 20 

_____ o.o o.o o.o ,.-~-, y ;4 ;60 ___ _ 
N£.:>tnvs o.o o.o o . o 0,0 o.o o.o 
l'tl " N E:RAN 0 . 0 0 . 0 0 e0 o. o o .o o.o 
~EF FRCC 0,02 0 , 04 0 , 20 O.I~ 0 , 03 O,l 'l 
ul,U ELEG 0,:,4 0 , 35 s . •o 3,9~ 0 . 10 s . o~ 
PPlc u~L 0,0 0 ,0 0 , 0 o.o o.o o. o 
Pl:: I S .,_ SP 0,0 0 , 0 O,U 0 , 0 o.o , o.o 

-E.!:llL . "- Q ... , .. LO G ,07 1 . 00, ____ _ 
P"Y c;r.,:, 0 , .!4 "i)"°; ... J B 2";"40 

Ot f.1 0 +1 4 Oe<J-' --,·.-1 -- o . .1•--------2.26 __ _ 
P ► Y MAC Oe O C.O O.O o.? o.o o. o 
FlA I U IC 4.J'I e , '13 •t ,4 0 Jo . o~ S , H0 .lB,97 
PCL. Y TU T t) .1 2 0.27 1. 20 O.dl 0 .1 1 1 . 1J 
P(L'r'1'0 I O .O 0,0 OeO o.o o . o o.o 
PClY~ U Z 0 , 0 0,0 0 , 0 u.o 0,0 o.o 
P"Vr GR A o.o c . o <1 .0 0 , 0 o.o o.o 

- ~ I G.' 10.A E u __ o.,__o _______ o , o _____ _ 
S l hc.h J;.: O . O 0.0 O.O 

o. o ________ o. o _________ o.o ___ _ 
o.u o . o o.o 

5YL L I O Ac 0 ,0 C , O 0 , 0 u.o o . o o.o 
SYl.LIS 0,0 0 , 0 0 , 0 o. o o.o o.o 
El' l'RAG __ ____ 0,0 0,0 •. · ·-- . _ 0,0 0,0 0,0 0,0 

•~PH. •R 0,0 0 , 0 0,0 0 , 0 0 ,0 0,0 
Al't'Pt1 ' 0At O .C C .O 0 , 0 0 , 0 0 +0 OtO 

-~-~;., i;;5-~·,---------t ~"z-------g-: ~6 ----· ~": ~ - ~ : g:, - ~----g: g.,------ t~;;---
C 1t f- ( /,.P O . O 0 , 0 0+0 0,0 O.,.O O.,O 
c.u->• 1u 4 e 0 .0 2 o.o .. 0 . 20 0 .1 !, o .!J J o.ay 
C I ~ • 1 NAE _ _ .. -• _ . 0 . 0 ..•..... -·· .... C • 0 0 • 0 0 • !J O • 0 0, 0 
hA~LC l! L O.O 0 , 0 0 +0 0+ 0 O+O O .. O 
LACN C tk O+O \l +O 0,0 OeCJ O + O 0,0 
MPGt:.L F J O+O 0+0 0+0 O . O O.O OtO 

-t~'s}.J~~;- 2-~~-------~-:~f------l.-g:g-g----- ·-- ji :i; ----- ~:l~:-- ---···ii :~3 -
1'~ ,HC (JC 0 , 0 o.o o . o o.o 0,0 0,0 
" t:0 hOB O+O 0 +0 0,0 O .O O + O OeO 

~~ffcl ~ t~~-----"o~.ze t~~------t~~•------t f~ o:n 
(P h ' 10.AE O .C C + O O . O O e O O + O 0 +0 
C <a E:. N FUS 0 .1 c. o .o e 1. 2 0 o.u, 0.11 1+13 
PE{. f G~A _________ 0 . 02 o . o.q _ o • .!v o.a~ o . oo 0,01 
~hl' L ,:~C 0 . 0 IJ.0 0 , 0 U , 0 0 , 0 0.0 
P I S TA CR 0,0 0 , 0 0 , 0 0 , 0 0,0 0 ,0 
FCt.Y(lRR O , C4! o . cs o.•o 0,29 O.Ot.> o .Jt:J ...FCJ...Yt:o~ o,. o _______ o ,o o.,o o. o _______ .Q , o ______ o,.o ___ _ 
FRlCf\Ci:,P O .O o . u O.O O . O 0,0 0,0 
PS • PC T N O ,0 IJ , O 0 , 0 0,0 O .O O.O 
PS 1 S Ad L 0 .0 2 0 , 0 4 U, 20 0.1 ~ o.oJ 0,19 
s.ou• 1CAL ·--·--·- ___ o .o - · - ·- _ ·-· C,C _ -· 0 ,0 0,0 o.o o .o 
SC_.L 11,~ 0 , 0 0 , 0 0 , 0 0,0 0,0 O.O 
SF I C FIL 0 ,0 0,0 0 , 0 o . o 0 , 0 0,0 
ST ll,;C tA O , Oo O .J J 0 , oO o... 0 , 0!1 0,5b 

- ~ l YL._ PL u .o ._o _______ o_, .o (.I ,_o . o.o ________ u.o __ . ____ o,o _. __ 
HU: C OS 0 , 0 C,O 0 , 0 0,0 0,0 0,0 
1 ~-<t ST~ 0, 0 o . o O . O 0 ,0 o.o 0,0 
1C. k 'l 0At 0 . 02 Q. u.. 0 . 20 0 ,1 :, 0,0.J O.t9 
T~ I C GL A _ ______ • 0,0 O , U •-·- ... __ 0 , 0 o , O 0 , 0 0 ,0 
SP ,:n~<.. o.o o,o o ,u u ._o o.o c .o 

ACT i.C CII, 0,0 c . o 0,0 o.o o.o 0 ,0 -~n r~2---------- 3 :-3 ____ _ _ c , o _______ o ,o __ ________ o , o ________ _ __ o,o _______ o.,o ___ _ 
0,0 C,U o.u v,O 0,0 

WJl~ TU l1 0,0 o . u 0,0 o.o 0 , 0 0,0 
hJI S!> "' c.N 0 . 20 o. ae z . •o ,.,. o .a, 1 . 1 .3 
(Lp,,.UFC J~ -··•- ·--- ·- O,,J 0,0 o.o o. o o.o o.o 
~'-' 1S1 t'1U l1 U , 0 , . o o.o o . o o . o 0,0 
Tl.i-i t!C ~IL.. 0,0 0 , 0 0 , 0 o.o 0,0 o.o 
PCLYPLAC il , O o , o o.o o.o 0,0 o.o 
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·· Table l continued 

TAXON co:,r lleAN WEIGHT/ 
HAUL 

STA"IDARD 
DF.V: ATJ ON 

lll;T lllt!IGHT_, 
s :> ..... 

PCT 0" TOTAi. OQY WE(GIIT✓ PCT OF TOTAL 
W~T -T.✓SO~~---s.9.~~-,,_ ___ c~Y vT.,~Q.~. 

:....A.,;.IJ.,o_c A o. c o ,_o ________ JJ_, o ______ o, o _______ o ,_o ________ ·-_-_,.o ,o ___ _ 
A)llt, Sta" 0,20 0,01 2,oo 1,4!> 11,10 Oo67 

::~KiSt:T g;g g:g ~:~ g_;g i:: g;g 
·--:~~ ~ ------------~:iz--·-··-··- ti4 --··--··-.. - ~=~o -----· g:r· ~:g' g:g1 

CANO vet. o.o o.o o.o o.o o.o O.J 
CLlNCiCAR OolO Col? 1,00 0,7.t 11,05 Oo.tt 

-!..L_G.L_A!<N o.a o_._o _____ <tao. _____ ... 0,0-,-------:0.,.11 o._o_· __ 
LI.Cl Tlall, O,JO o.zg .t,00 2,ld o. IS 1,01 

,,,~CO>cA O oll2 0 004 0,20 Uo I:, 0 ,111 0,07 
"CC'l kEaC 0,0 0,11 0,0- O,O 0,0 0,0 

-=~~,A~:~·--------------g:g ·-·--··-----. 8:g------···-·-·-~:g ~=g . ~=g g;g 
"y,; lUMl 0,16 0,05 1,t.O l,lo O,OB O,:;t 
11,UC Tcl\l 0,0 O,O O.o 0,0 11,0 0,0 _e_cc.c;__cEp Q • Q o • o o_,Q _______ ...,..._,.o, ______ ---'!l,o.O .• o __ _ 
PScP LLlR 0,06 0,C!l 0,hO 0,44 0,0J 0,ZO 
SCLA COL 0,0 0,0 0,0 0,0 0,0 0,0 
TELLINA 0,0 0,0 0,0 0,0 0,0 0,0 

• TJ•YAJL---------~ .. o---~---- o,o ---.~-----c.o....... o,o -····••· ..... _____ a.o___ ,.o.o 
OSTRACDD o.a 0,0 0.11 o.o o.o o.o 
CCFS:CAL a.a o,o a.o 0,0 o.o 0,0 . 

---------'g-;~~:--------,i:g-------oc::··:-g---_i;oei..:1:1 Q.,0 0 ,.O 
E-ALAI\US o.o Q,0 o.o 
M,a FUG o.o o.o 0,0 o. o o.o- o.o· 
Cul-I I o.o c,e o.a O ■ O o.o O ■ O 

o.o o.o o.o 
o.o o.o 0,0 

.CL~ z -------------0, O ----- ~ .. ___ a .a. - __________ o.o.~ _ 
CL"' 3 a.o. 0,0 o.o 
C!ASTl'LI a.a a.a o.a o,o o.o 0,0 
Li:;Pl SAIi o,o 0 .o o,o o,o o.o a.o 

-L,.l,\!tLt..1 "'-------~~Mo~-------o.o __ _ 
FARA CLf. 0,0 o.o o.o o.a o.o o.o 
CAPli.fLLf o.o u.o 0 .u u.o ~.o o.o 
AIIP 1 IIJAE a.o c.o 0,0 a.o o.o o.o 

....A~;e!..J.SC ..2A .o.; Z,lo .._ ______ L,1-\ _____ _1),115 ..D,Jz __ _ 
A-~"IT,-,.1<, 0.0,2 C,C4 0.20 O,IS 0,00 0,0J 
AC'I COLU o,o a.o 0,0 o.o o.o o.o 
CC~OFH o.o o.o o.o o.o o.~ o.o 
G~M• IDEA 0,C4 c.o~ 0.40 0,29 0,01 0,05 
l'ELl Dt.,_ l),O o.o o.a o.o u.o o.o 
"'ELITA. o.o c.o o.o a.o o.o o.o 
'1:ll' li>AE o,o 0,0 ll,O o,o o.o a.a . _____ _ o.o_~------"•JJ o.a __ _ 

o.o u.o o.o 
-1'.hO.llS .. • .o.O &0 ,Q 

F>-OX 1 UAt. 0,0 a.o 0,0 
pi;,;r, .. 1:0 D,Z0 0,11 2,00 1,4:, 0,04 0.21 
!!Yh St10E a.a c.o o.o o.o o.o o.o 
CAL C.IG 0,0 o.o o.o o.o o.o o.o 
CA .. C '-'"A o.o o.o o.o o,o o.o o.o 
'"'"'c GF<4 o,cz 0,04 o.zo 0,1:i 0,00 O,OJ 
CAll,C p,;c 0,0 o.o o.o o.o o.o o.o 

_Cfi#.N DA Q •. c. o_._ __________ ,o _______ o. ..o. o __ _ 
l:~ALLS o.o o,o o,a o,o a.o o.o 
HEl'IG Cli o.o a.o 0 ,0 o.o o.o o.o 
l'UIIII DOA a.a o.o 0,0 0,0 0,0 o.o 
CR,;G c;;A o.o 0,0 -- o.a 0,0 0,0 0o0 
PAG ALl:U a.o c.c o.o o.o o.o o.o~ 
P.IG 1:11:M a.o o.o 0,0 O ■ O o.o O.d 
P.A"'0 PL.A. 0,16 0,.JO l,bO l,16 O,o, 0,ZZ 

-e:-------·t-~"'J,-------~i :·~2 ~= t;;--..£' 1"1'1-1:.!' ~ '-l,1! . _.o o_,_o 
PIM, CCC LI, I 0 0 .111 l,C.0 
PINN TUil o.c o.o o.o o.o o ... o o.o 
PLG GRA Q,60 1,34 6,00 4 ■ 36 o. 12 o.a, 
SCLEI. AL o,o 0,0 0 ,O o.o o.o o.o 
SCYkA AC o.o o.o 0,0 o.o o.o o.o 
Sl'JR PAI o.a a.a a.o o.o o.o o.o 

--------g-;t,.4c.....----·--t•g2 -----g:!A--_ __!'_._~!!J _UR 0~•.06 Q,.o_-; 11 .•. 6.9 
OPH ACUL 0,0 o.o o.o 
Astcia;ic a •. a o.c o.o o. o o.o o.o 
FYCNC t-1: 0,0 o.o o.o O,O 0,0 0,0 ~=~, ::·12 - 8::, 

3,20 0,44 2,96 

i:.CHIM)ID 0,0 o,o o,a 
Ot11,C~UCl1 0o IZ 0,le 1 ■ 20 
LtPTC CL o.•4 0," I 4 ■ 40 

_______ o._1,.·'--------0•.o=--------0_._JJ __ _ 
.::S.JQ. o.u:~ o.Jt 

_Sll','U,._CU _.Q o._o_~ o .• z 
1'1-tO .. CNIO 0 ■ 46 0.2.! 4 .60 
l,l'IIC ,-1;i,; o,o c.o 0,0 u.o o.o o.o 
_.,_UP PU~ o,o ci,o 0,0 o.o o.o o.o 
l'hlLIS L 11.0 0,0 o.o u.o o.o o.o ,.c,., NOT a.a a.o o.o 0,0 o.o o.o 
la6G 0,0 0.11 0 .o O ■ O 0•0 O ■ O 
"~ss:Gr:.1. o.r.2 1.~J 6,20 4,:,1 0,06 0,42 

-~.ISS:HA. ,l-P p. ,:i...o..__ ____ _...a o •. o o • .a__ 

TCJ.A.L 137,60 14,61 
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----·-----------------1Aul.t 2 ~ ICIIA :iS l• t l Gh fl :il. ~~A Y 

511\TION i 5 t,A\JLS 

~1:A"- • c l C•H ✓ ST M ,CA~C "H •t:I GtiT., PCr CF T TAI,. OHY •clGHT / PC T OF TOTAL 
_ ____ ________ .,, Al.IL ____ .,.C.'WlAT l lh ___ 'a . ... . _____ a;c.f __ .. T,/. · a .M, ~(J . _M , ___ Vr(l' _iiiT,/:.i~,M , _ ,,.xo1, coot: 

FC~AII I O oO C.O OoO OoO OoO O.O 
FCllAII 2 O .O 0,0 O .O 0 ,0 OoO 0,0 
AC l.l llL,cl\ 0,0 0 , 0 0,0 0 ,0 0 , 0 0 , 0 
M : ll f i<T~A 0 ,1 2 o . oe ,.20 0; • . 7 0,12 o. 6 
P'l,t;;~Ah)O.A O .O o.o O . o 0 , 0 0,0 O.O 

-□TC-C«'7N:------------,0a----, o=---------0:.,-•-;:0---- ----o,0~,·-r-- •-o, 0 O'; O O :o __ _ 
OC.lV A"h u.o Q . O O , 0 IJ,O 0 • 0 0, 0 
t:T L CN GA 0o02 O . O. 0,20 O , UII Q . 03 0,09 
(c l P .._CI O . U O . O 0 , 0 0 , 0 0,0 0 , 0 
t:Ul. JIii.AC C,0 0 , 0 O . O 0 , 0 0 , 0 0 , 0 
lLL SAN<; 0 , 2 6 0 ,ll 2 , b0 1,02 0 , .J6 I.II 
t:ll C ~cl'U o . o 0 , 1.l 0 . 0 O. O O o O 0 , 0 

-{ t~c ~= .. ;~--- ------'g. o L ------ o :'~"9'-------- ~: ~0------~-:~"-------g: ~ '------t-?---
~L YC E« A 0 , 0 Q. O O o O O . O 0 . 0 0,0 
G LT t I NOt:. 0 , 0 0 • 0 0 • 0 0 • 0 0. 0 0 • 0 
1-t~~J,:; uO u.o O,u o . o 0 , 0 0 , 0 o . o 
I-~ ~ · 10.<.t o.o o .o o . o o.o o.o o.o 
Lt. P LCP..G O .. O 0 , 0 Q .1,) 0 . 0 o,.,O 0 ,0 
u :!-le o:11,t 0 . 0 c . o 0 . 0 o . o 0 . 0 o . o 

~l~Hiv·s~_,,1.._ ________ o·:'~9~2~------l~~-0~----- ~:-Z·o ______ ti ~-:-~9 ":~i--
N F. Pl•HY~ 0,0 0,U 0 , U 0 . 0 U , 0 0 . 0 

E ~ t:fi AI\ 0 , 0 O o C 0 , 0 0 , 0 Oo0 0,0 
"l P ~C o.o c . o o . o o . o o . o 0 , 0 
C.M, l; Ll<i J, H 2 , 45 J• . •O J.J, !> I 4otl2 1 • . b2 
P.a Lt Ot. L O . O O .O O . O U.CJ O.O 0 • 0 
P ~ I :J A$ P 0, 0 0 , 0 0 • 0 U • 0 0 , 0 0 • 0 

MCL~ _ l'._ ________ o_, o ~VIL. ______ J _, 2_0 _0 . •7 17 0 , !>1 __ _ 
f-lP-Y CR: J O. i( b 0 .1 8 l e bO l.U .l O . -J6 I.I& 
p.,.y ,-:.AC O+O 0.-0 O,.u O. O 0,0 O. O 
PLA T .ilC 0,02 0 , U o 0 , 20 0,0<1 0 , 0J 0 , 09 
PC LY TUT 0,02 o . o• 0. 20 o.u a O , OJ 0,0 '1 
PCLY~O I Q,O 0 , 0 0 , 0 0,0 0 , 0 0,0 
PCLl'r•V 2 0+0 C +O 0 +0 O . O 0,0 O. O 
,.,..,. e, r y....,,1 o.o o . o o . o o. o o . o o.o 

- ~_r,1nllf !1V."t,.~'•~---------&;g te·------ g:i-------~; g--- g:g --i:-g--~ 
~ ~ o . o o . o o.o 0 , 0 o . o 0,0 

SYLLI!> 0 , 0 C , O 0,0 0,0 0,0 0 , 0 
f l' F AG ___ 0,0 •····•-- __ 0 , 0 O o O 0 , 0 Oo O 0,0 

• PH• .O.ll O • 0 0 • 0 0 • 0 0 • 0 0 • 0 0 • 0 
.A~ P ... 1 0 ,i ,i O . O 0+0 O . O 0+0 O + O 0 , 0 

:~ 7-c ~ I. ~'---- ------'~ :{"2a------- ~ ;-;·~~----- ~~~~~:~------rt~~ - ---- -t ~·~------ tr.---
,.~ CM' o . o o .o O . o o .o o . o 0 , 0 
c• P• 1c•e o.o o . o o . o o . o o . o o.o 
c i ~• fN,. ; - ~- .• ___ . o . c o . o o . o o . a o.o o.o 
~• LC c.L 0 , 0 C , C 0,0 0,0 O o O 0,0 
1., cN CI N o . o . 0,09 o . oo o. lb o . ub 0,17 
i'A C.c.L l'I 0,0 0, 0 0 , 0 0, 0 0,0 0 , 0 
... > • .l-1:A.E. Q,. . OO 1. 0 .._ ____ -· .J :, ______ O,lt _____ _ O, -\ 
we SJ TAY IJ,(>6 2 , o 2 I J<> , 6U '>J , 1 J 1 11 , 15 '>6 , I "> 
i'Y~J C 0 ( 0 o 0 C , C 0 , 0 0 , 0 0,0 0o0 
l\~ C ~ '.Je U , O 0 , 0 O.O u . o 0 , 0 0 , 0 _1.c t i;__ra o . o~z . 00 _____ 0 , 1 9 o. za ______ o,J t'. 
C hi. L L I 0 ,2 '. o . I l z . zo 0 , e ,J , J L 0 , \14 
c i::: H • Jt,) A. 0 + 04' o .Ot;. 0 .111 0 tJ .l b u . 06 o .,., 
O'ili l F U..i 0 • 0 C . C 0 . 0 O.O O .O O.O 

c(T G~ A ····• - ---- 0 , 0• 0 , 09 ____ ,. 0 ,4 0 O, lb 0,00 0,01 
f'r'Y L J.!" kC O.O o .o O . O O.O 0.0 O. IJ 

I ~ T • <~ 0 • 02 0 • 0 • 0, 2 U U, 011 0 . O l O • 9 
PCl.•C l ~R 0 , 0? O , Oo O , l' O 0 , 0 0 ,03 0, 0 9 

...F.t:LYCW,A ___Q_.0 c • .o 0~110, _ _____ o . ~~ O,OtJ _______ o,zc, __ _ 
Pf.J C. t~u~P Q.C O . O O . O 0 . 0 0 . 0 CJ,O 
PS •i> C T K O . O 0 .0 t).O o.O Q.O 0,0 
PS " !> •U L O,C U,0 0,0 OoO U,0 0,0 
s•,PIDAc. ___ __ __ u.o __ __ o . o ·--- ------ o.o o.o o . o 0,1) 
SCAL l'< F 0,0 C , 0 , 0 0 , 0 0,0 OoO 
S 10 l' I L Q ,0 0 , 0 O,O 0 , 0 Oo0 0,U 
~fMt.13 t; A 0.0 0.Q 0 . 0 0•0 0 . 0 0,U _:,_1 y J..... L' L o ,.o !J. . o o • o ________ ., , o · v. o ______ _ o . o . __ _ 
Ti L E c c ~ 0 , 2 8 O, l t 2 , tl O l , 10 U , UJ o .. n 
lt:-.l S fk: o . o C . O o . o 0 , 0 o.o 0.1.) 
ltq • I O AE O , U 0 ,0 0,0 0 , 0 O, 0 0,0 

STRIFC' AG;:A .• ----•--•-• D , 0 ~ .O _ -·-•-·· 0 , 0 0,0 0 , 0 0 ,0 ".., o.o o . o o.o o. _o o.o o.o 

.._CT £ LC I " 0 , 0 C , C 

-tH ~ z ~ .Z-------~8·-------
..: • r,_. lUt 0 . 0 o.o 
,-. .- ss HE.N u.-1a o . 2l! 
Ct:r-.vP.J 1A ·-- ---- -- o . o G . o 
CH S T,..ie 0 , 0 0 , 0 
11..H LJ C"J,L o . o o . o 
~CLY~lAC OoO C , O 

o.o o . o o.o 0,0 
0 0 0 ,0 u.,o o. o 
u:o o. v o . o 0,0 
0 ,0 o.o 0,0 o.o 
•. oo I • a~J o • .J I , OZ 
0 , 0 o . o 0 ,0 0 , 0 
o . o u. o o. o 0 , 0 
o .o IJ • II o.o c. 0 
o.o 0 , 0 o . o o. o 
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Table 2'cantinued 

STATION 2 ______ .A~_Q;:M'I~ _2~-1. 1_97!, AND __ .JAI, 22 1916.. _S H'IUL~ 

U1XON CODE MEAN W!:.IGHT,' 
HAUL 

STANDAI-IO 
l'EYIATlD"I 

11~T l"IEIGIITI' 
sa.1iit. 

PCT CF TOT.\L IHlV W.!,!l("Jif,' P.:T OF TOTAL 
lfE T 4T •l'!iQ .t-U, SO ■ :!Ila 0~ "t .WT ■_/_~q_._M ■ 

_uJL;.·;;-.. -- u~o-- --· o_._o_ _______ q._o, ______ .o.,o,_____ .o •. o_ _____ g_,.o ___ _ 
.1alN 5<'11: 0,0 C,O 0,0 0,0 Q,11 0,0 
8A"K _;.1:.T 0,0 0,0 0,0 o,o o,o o.o 
UIV I 0,0 0,0 OoO 0,1, 0,0 C,O 

-::~--~ ----------g:g-------- g:g-----·-----g-:g---- -•·•-;··-- tg. --·---. i:g -··· --,------ ,--g:g 
C.IRD VO:N OoO C,O 0,0 0,0 0,0 0,0 
CLll'oCCAl,l 0,0 0,0 0,0 0,0 0,0 0,0 ..Ll.t LAf,N o .o o.,,.,._ _____ a.......:O.xo, ______ --'o •. o ______ __,u_Lo, _______ o. •• o __ _ 
LlJCI Tt:11 1>,0 C,O 0,0 0,0 0,0 0,0 

-11.1cc.11A 0,46 o.ee 4,'>0 a.st u,2l 0.10 
MCCI Rl::C O ■ O c,o· o.o .. o,o 0,0 o.o 

-:~ic .. ~:~--------""'g:g----------g:g----···---g:g --··-·· ··- ·· g:g --·------- g:g. ····--·- ··· ti · 
NY$ TUl,II o· • .3s 0,04 l,80 1,411 0,19 0,5S 
..... c 71,:,; o.o o.o 0,0 0,0 o,o 0,0 ...e.0.1;.QJ&.e o.o c,o o,o 1,1...01~ ______ ,.,.,Lo-_______ o_,o __ _ 
PISl;.P LCR 0,06 O,oe 0,80 0,.51 0,04 0,1<! 
SC.LA CCL 0,C6 0,09 0,60 0,2-i· 0,03 0,09. 
TELLINA 0,02 0,04 0,20 0,00 U,Ol 0,03 

_r_1-v.t.._,:i_1; ___________ 9_,_11... ________ o.,o ________ o_,o __________ o,Q.. · ____ o,o .... ··-··-··-··· o,o. 

CSTR.e.cco 0,0 0,0 o.o o.o o.o 0,0 
CCP£:CAL 0,0 0 .o o.o 0,0 o, 0 o,o 

.J;.!:.f.lt, HAR 0,0 &~ 0,0 O~_!I 
El'LA,-US u.o .o <l,11 ,-------g:.g;-------8~----
Nl:t'I PUG 0,0 0,0 o.o 0,0 o. o o.o 
CUJI' I o.o 0,0 0,0 0,0 o.o 0.0 

_C._'1 .2 .• o.o ------· -·- .. 0,0 _____ o ,0 .... ··- '-- _______ o.o 
CU"-. 3 o.o.. o.o o.o o.o 
Dlt..STYLI 0,0 0,0 o,o u,o 
LEPT SAY o,o o.o 0,0 o~o 

g:g --- . g:g 
u.o o.o 
o.o o. 0 

------;---

~IL.LI a a. o~o ._ ______ ..,_, _______ _.. .o. __ _ 
PA.tA ELE 0,0 0,0 0,0 o,o o,o 0,0 
CAPiit:LLI o.o C:,O 0,0 o,o 0,0 o.u 
AJl'P 1 IUAI:. o.o o.o o,o o,o o.o o.o 

JP' 1;.i:;A 0 ... .1.. OJI l aiQ o.!j ,.._ ______ g·,.0-1 o. 0:2..._... 

AJoPITtlCE 0,0 c.o 0,0 o,a o.o o.o 
ACii CCLU 0,0 0,0 o.o 0,0 o. 0 o. 0 
CCROPH o.o C,O o.o o.o o,o 0,0 
GJIM 1 IDEA o.o .... u- .. 

0,0 .... , o,o 0.0 
Mt:LI Dt."I 0,0 ·Oa.O O,Q o.o o .. o -·- - o.o 

0, 0 O, 0 
111::LITA. ·o,o 0,0 o,o o,o o.o o.o 
u.;0•10•= o.o o.o 0 ,O 0,0 0,0 o,o 

....EtllUS e. D,C: __ o o .. o o.o 
l=t-OX'IJAll o.-o 0,0 o,o 0,0 

---,,-----'O ,.0~------0 ■ 0 __ _ 
O ■ 0 o.o 

PRIJTCMi,0 0,24 0,0'il 2 ■ 40 0,94 o.os 0.1~ 
SYII, SHCc o.o 0,0 o.o o.o o.o o.o 
C•L GIG ,_ -· o.o .......... ·-· o.o .. o.a -- 0,0 o.o .... - ·-· o.o 
CIINC ll~A o.o C,O o.o o,o o.o o.o 
CjlhC Gi'iA o,o o,o 0,0 0,0 o,·o o.o 
CANC l'ol:0 o.o 0.0 0,0 o.o o. 0 o. 0 

_i;,l,Jo..b DA ".a O.&.O . o. 
E._AL._S o.o o.o o.o <laO '!-------~·=~-------g;g--~--
Hl:MI(, OR 0,0 c,c o.o o,o ~~o o.o 
NLhl OVA 0,0 0,0 o.o 0,0 o.o 0,0 
Cl'u:G G.;A o,o . -- ... o.o .. ......... o,o o,o 
PAG I.LEU o.o 0,0 0,0 0,0 

o.o . ·•-•('-• . o-.o 
o.o 0.0· 

PAG Bl.fl o.o 0,0 0,0 0,0 o.o o.o 
FAIIC 11LA o.o 0,0 o,o o,o o.o o.o 
~f~~ ~t~ l!.1.!! o_,o o.,l!. o .•. O 

0.22 0,04 2,lO (),8 ... (.,.-------g':·l'o_,,.~-------,g:-~--
Ffl,I, TUB o.o 0,0 Q,O u,o o .o o,o 
P._G GRA 0,0 0,0 o.o 0,0 u .. o 10.0 
SCLt.i; AL --- ····-· -. 0 .o - 0,0 ... .._.. o.o 0,0 0,0 _ ..... 0,0 
SCYAA AC: o,o 0,0 o,o 0,0 
SFIH PRI u.o 0,0 o,o 0,0 

0,0 o,o 
·o,o o,o 

J/'ettl __ ~R !l.o.06 a.as 0•60 0.2• 
0PH "CVL o.o o,o o,o u,o 

._ _____ _.,,oz__ ____ o.o:... __ 
·o.o o.o 

AS7Ef:CH0 0,0 0,0 o,o 0,0 u,o o~o 
PYCNC ,-E o.o o.o o,o o.o o.o o. 0 
1:Chl"CIO a,o ·- .... l o.o u,O o.o 
1.t:MiloOCH c.0-1 0,05 0,40 llolC> 

o,o 0,0 
0 ■ 04 0.Si!!! 

LEl'TC CL 0,04 G.U9 0,40 0,16 0 ■ 04 0.,2 

_:SJP.U!-C:.ll_L 11 ... !l.2 O,_Q:' - _jl,_20 o,.Q,t 
Pt-0,U.NIO 0, 14 c.o~ & .40 o .. ::.s. .g :·Z}-------·g: ~'.:--
Al'MO ~X 0,0 o,o 0,0 o,o o. o o.o 
Ahl'..1" PUA u.o 0,0 0 .u u,o o.o o. 0 
l'HOLIS L o.o o.o O,O o.o o.o o.o 
l'Ckl "!Ill 0,0 0,0 0,0 o,o 
1:GG 0,0 c:.c o.o 0,0 

o.o o.o 
o.o o.o 

kA::iS:GEL 0,0 o,o o,o o.o 
..!!a..S.li.i !!A 1!_,0 u._1,1, u; !I .•. Q 

a.o o.u _______ ,.._Q.__ ____ a,_o ___ _ 

TCTAL 254•'>0 3~o94 
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STA.HO" J :; t,A\JLS 

TAXO" CODE ~EAN •ElGHT, iTA"CA~C w~t WEIGHT, PCT CF T~TAL DWV W~IGHT/ PCT OF T~TAL _____________ nl\u.._ ____ _,,c:•.IA.l.l.Cl\ ____ _...a,"!-- --~c._T_-.T,t~i;,)!_. _____ l>~•."•----Oi{'l'._ ... l,/,:jQ,/,1,_ 

FGRAII I 
FC~A" i! 
ACOT ~Lt.,:A 
,._~t'l:RTtA 
,._taMATOOA 

o,o 
U,O 
u.o 
0.66 
o.o 

o.o 
0,0 
o.o 
0 ,ll0 
o.o 

0,0 
o.o 
o.u 
6,60 
0,0 

0,0 
u,o 
0,0 
fl. J) 
u.o 

o.o . 
o.o 
0,0 
0,66 
o.o 

0,0 
o.o 
Q. 0 
'I.JJ 
0,0 

-Cii"E"-CRN o.o o.o a.a ,s;o- o.o o.o 
OCRV A~t\ LJ.28 o.36 2.ao J.51) 0•.l') S.'5l 
1.:T 1.1:NGA 0,0 0,0 0,0 0,0 0,0 0,0 
t:T FACl 0.0 o.u o.o o.o o.o o-.a 
1:::UL >'AC o.a c.o o.o o.o o.o o.o 
E.11..L SANG O.O o.O O.O O.O O.O O.O 
t;;: XC \ill: RU O • 0 0 -a O O • 0 0 • 0 0 • 0 O. 0 

-~~~ ~1t,.· ---------;g;~"4'--------g!-~o ~-:·io,__ _____ !..~;r-------~:~z 1g;~~ 
~LYCl.:::i-<A. OeO CotO O.O O.O 0•0 O.O 
GLTCU<Cta 0,06 0,09 0,C,0 0,76 O,OB 1,13 
t-iiENIF t:10 U,O OeO O.O o.O O.O O.o 
ME:S 1 IO.Ai. o.Q4- o.os 011140 c.s1 0 .06 0,7:J 
Ll:P LGr-.G 0,0 0,0 0,0 o,o o.o 0,0 . 
LLl<tJ~l>lf 0,08 C,IJ 0,BO 1,01 0, ll 1,53 

y tc!!-c__~A o ,_o o..,Jl o. a _______ :o, o o. o o. o 
NEPHT't"Sl o.o o.u o·.o ,f;o 0-~-o o;-o---
"EP11TTS O,C 0,0 0,0 {),0 0,0 o.o 
"°'R f:~Ar, 0 ,0 0,0 0,0 0,0 0,0 0,0 
"Ef: FROC O ,02 0,04 0.20 Oo25 --·-··-•·•• 0,03 0,3-,l 
C~i.., l:LCG a ,0 O.O O.O O.O O.O O.O 
PALE tlf;L 0,0 o.u o.o o.o 0,0 o.o 
Pl:1.::a- A-=i,P o .. o o.O O.O o.o 0•0 O.O 

..et.c;r, "' o ,o!I o,_o_s 0.,.40_ o,.51 o,_06 ______ ~0.:n ___ _ 
P~T Cil □ 0,0 C,O 0,0 0,0 0,0 0,0 
PhT /oAC 0,0 0,0 0.0 O,<l 0,0 0,0 
PLAT d!C 1,28 0,72 12,60 16,lt., t.79 25,2; 
PCLT TUT 0,02 0,04 0,20 U,25 O.Ol O.J~ 
l'CLYI\C I O.O 0,0 0,0 0,0 D,0 0,0 
PCt.Y""O 2 OeO OaO O.O o.O 0•0 O.o 
l'i:CT GRA 0,0 Q.O 0,0 0,0 0,0 0,0 

_:s1t.•1r,A · a.._a___ o.a.D o_,9 o,o Q_,_9, _______ o.,_o __ _ 
STi·1.Eil\ ec;, 0,0 o.o o.o o.u l,).'IJ O,.c, 
Sl'LL.IOA~ o.O O ■ O O.O 0,0 O.O 0,.;,0 
:SYLLIS 0.0 c;.O O.O O.O il.O tl.O 
f;P FRAG •• -·--··O,O... 0,0, ____ ··--···-·-•-•• 0,0 .• - • . . 0,0 0, 0 0,0 

A"'PH,I .A>l 0,0 t,O 0,0 0,0 0,0 0,0 
A..,-Pi-1 1 0.AC. O.O o.o o.o 0 ■ 0 Q.,.O OaO 

1~1'o ct5-~':---------g:-:·-~0'""2,-------?o :-gtt o-:~~- ~: ~s-~-----g :-gJ -------g·:-·~~j---
C AP CAP 0,0 0,0 0,0 0,0 0,0 0,0 
(,IP• ICAt:;. o.o c.u 0•0 o.o 0 ■ 0 o.o 
C IR 1 It.AC r• •·- _. ---·· 0 • 02 .. ___ .........,__. _______ O .o 4,r ----·--· __ O • .lo 0.2~ 0 .. 03 O, .l'J 
11API.C EL ... -- 0.22 0,2.S 2.20 2,71:l 0,31 4,3• 
L;lCP,, C!F; O,U!l o.oe O,fO 1,01 O,ll l,ti-3 
'1AGEL Pl O,() 0,0 0,0 O.O 0,0 0,0 ""!~~~:~ o;-g-------~o~.g o·.o ·-~;-g i-;g-------g:g•---
.MTR!C t.iC O.O U•O UelJ U,O Q.O O.O 
~EC i;oi: o,o a.o o.o o.a a.a o.o 

---hGT,il.___I.L, .. a______.o_. a .•. a .o • ...__ _______ o,o .. __ _ 
CF~E.L LI O.O C.C 0,0 u.o o.o O.O 
CPt1 1 101't:. 01-0 ::J",0 o.o 01:0 O. 0 o .. o 
C•E:N FU$ 0.02 0.04 0.20 0.2~ o.o..l o,..J"J' 

~~;[ ~t~ ------· g:~ 2 ·• • - ·--~------~:~-- --~--------~:~0 i:·g-1 g:g.J ~=~; 
>'IST~ CR 0,0 0,0 OoO 0,0 0,0 0,0 
~CLTcai;.:i 0,14 0,15 1,40 1,71 0,20 2,76 

....F...CLrCLlN.~--------~A.0------~~ -~----------•D rJ .• o__ ._o ________ o.o ___ _ 
FJ:.fCfi..LSP 0,04 O.OS Oe40 0,5l 01:06 o.·19 
P5'PCT R 0,0 0,0 0,Q 0,0 U,O 0,0 
PSfS,AC L O,Ol 0.04 0.20 0.2~ o.oJ O ■ l9 

.S.AE:!. 1 .lOAt, ________ ~ .............. --·--· o.o ·~-··-·"'-···~- .. ,...0.0 ---------+- ... - 0,0 O.O 0,0 o.lJ 
SCAL INF O.D C,0 0,0 0,0 0,0 0,0 
SF(G FIL IJ,.O O.CI O.O O.O 0,0 o.o 
Sl...ct;:U UA O .. O O.O o .. o o.o 0,0 o.o 

-{~t:r-~~"s---------~ :{ 0 g: ~~------~! :~g------~.: ~i------.>,o: g--------t~r---
T t:H E:. s TR o, o c. c a. o o. o o, o a, o 
T!;h.' IUA~ O.O O•tl o.o 0,0 Oe 0 OeO 

~~ 1;~~tA.. i:g -~ ·----'""·----- .. ~ g:z ------- -· ~-.---- g;g z:.g 8:~ g:g 
~CTECCIN 0,0 C,O 0,0 0,0 0,0 O,Q 

· --t!~ r.,_i~----------g ~.-o~-------o -:o--------8 :o~-------o~: g-------"~: g--------~:-~---
M I TR- rue u.a o.o o.o "•o o.o o.o 
r,,.,,t;55 IJI:..,... o.o 0,0 o.o o.o o.o o.o 
~~~i~~~~ ----------~-·-----~---·i :g · .. ---••-·---- g: 8 .. _ -~----- · --~·-· · g: g .. .__ -··- ·• - ~ :i 3: g g: g 
ri...r-h)ChJL o.o o.o o.o o.o o.o o.o 
fCLY~LA<:. 0,0 0,0 0,0 0,0 0,0 0,0 
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Toblo 3 continued 

STATIOI\I APq~u,t,v 2S-7 1975 A"ID -'-'" 22 l•l76_ ••••. 5 HAULS. 

TAXON CODE llfAlli WCIGliT/ ST.ANDARD WET we1r.11r, PCT OF TDT'IL --------------'"~"=Ul..._ _____ __,o'.::c-~v.!r.:A~T:..,.l~Cti _____ S,!l, 14, _____ .. -r._r WT JS o. "I, 

->i.ii.:A.:.c,,._ ________ _,,_ •• ~o--------· ... A -o o .o _______ _.. .• _o ····.·o ... 1t. --·------o.o __ _ 
Al<IN Sl.l'I OoO CoD 0,0 0,0 0,0- OoO 
~111\oK .bf:.T OoO 0,0 0,0 0,0 0,0 0,0. 
UIY I U,O 0,0 0,0 O,ct D,O 0,0 

· ~!: ~ · ·o:g---·----·-·-----· ~:g------- ··---g:g ·----- ·· -· g;~ · · ·-· ·g;g g:~ 
c:11;,,o Vcl\l o,o o,o o.o u.o ·o • .:, o.o 
C:LINCCIIH 0,0 0,0 0.,0 O,Q. .C,O O,O 

-tt~i"""?t11o 0,411 c·:"c.'-2--------'~-:~"o--------:::·ao;;-------g:-~. ~:~-:J---
-,,,.c,"A 2,<ici J.-.s ~11.eo 31,.:u 1,24 11.•41 "IC~( kl:C 0,C6 0,1.l 0,60. o,7o 1 0,0.J 0,4.! -:~~c ... ~t~------· -i:i ·-···------ g;g•-···-······-·--··8:g g:g· ·----·---···- g:g · ·· ---- · · g:i 
MYS TUMI o.o o.o o.o u,o. o.·o o._o 
M,c TE" o.o ·o.o o.o o;o o-.-o o.o 

-P.J:CD_CI;-> o.o C,0 -g~o P __ 11. •• 0·• --o,.o __ _ 
Ptt:P Lt.I-I o.a o.o oso o•o. u.o· o.o 
SC:LA COL 0,0 0,0 0,0 0,0 0,0 0,'0·. 
T~LLINA 0,0 0,0 0,0 0,0 0,0 0,0 
T11Y1t FL ___ o.o ________ o,o .•.• _____ ~o.o ___________ .... --.:.1oo· .... ----- .... o,o ····---, o.o 
CHil-'COO o,o 
CtPC::CAL 0,0 

__ccef_::.t!i'R a.o 
,;"LAl\oUS o.oa 
Nl:tl PUC o.o 
CLlol l o.o 

. cu" 2 •· - ·-·--------·--· .:,,o ----· Cl.," J o.o. 
illASTYLI o,o 
Li;PT S-'11 o.o 

-Ll.!U>..L.' 
PA~A t.Lf o.u 
Ch•R•·LL l o,.o 
.A.VP• IC:J\t. o.o 

•• A1'1P.'.JSt ... 
Al"PI Tt<C:..: 0,0 
AC" CCLU o.o 
CC,.,JPH o.o 
G~:-4• IDcA u.o 
"EL I DLN .0,02 
"l:LITA. o.o 
t;;~O• JOA<. o.o 

_i:uaus .. · 
u:u2 l'I-OA•Dlol: 

P(,JJ C.'4a:0 0,0 
SYh SHOl o,o 
CAL GIC, 1>-0 -C.&r;c l'RA o.o 
CANC Gt'.A 0,0 
("NC PlcO 0,0 

_,;;_l;_,!.N, OA .. 
cl.ALLS o.u 
nC,.UG OR 0,20 
ULNl OUA o.o 

.OIU:G ....... 0,0 
PAG ALfU o,o 
PAG t:11:~ o,o 
l'AlloO PL.lo 0,0 

_!!IMl_FMl ... Q. 
PINN ucc 0,0 
PlNN·TU!! 0oCI 
Pu.; i;;;,111 o.o 
SCLefo "L .. - ·--··- .o.o 
SCYl</1 -...c: o ... o 
SPIR"PRI 0,0 

_AltPJ!J .•• Uil !.tl' 
OPH AC:UL 0,0 
ASlliS:011> o.o 
PYCIIJ h.i: o,o 
lC>-J,,.010 0,0 
CH,O,iOCH 0,0 
1.lPTC CL o.o 

...Sll'_U,,.CI. .ll. 
l=l-CRChll> OoOt, 
...... 0 Hl,aJC 1h0 
At.UP PU,I O,O 
F111..t.l ~ I. 0,0 
Pt.Rl "lUf o.o 
ECG o.o 
M-'SS :GEL o.o 

.H,':i,S:111\H o----o 

TCJAL 

o.o o.o o.o 
o.o 0 .o o.o 

.o.ll 11._o .Q.,O 
0.111 0,80 l'oOl 
C,O o.o -o.o 
0 oO 0,0 o.o 

... ----· o.o ----- -,---·- .o.o. . t>,·o 
·o.o OoO o,o 
o.o o~o o,.o 
0,0 o.o 0,0 

.o .o ___ 
o,o 0 .o u.o 
o.o -::g o.:o 
c.o o.o 

.o o.a 
o.o o.o o,.o 
o.o o .• o o .. o. 
o,o 0,0 o.o 
o.o _o,o o.o 
C,O'I 0 ,a!O o.zs 
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SP t-="AG o .0 2 o.o.. 0. 2 0 o • .J ,, o. •o.s o.i,1 

~CT t CC. l N o.o o.o .. ~:, [ J a.Q g_,,o _ __ 
<. • s r 2 o.o o . o 
WATR TU (; <) . 0 o .o 
!'tr.A SS M!... N o.u 0,0 
f.ct'fJ,"> C TA --- --··--- 0 • 0 . _ .., __ 0, 0 
~ i:: 1 !.> rt1 ce 0,0 o . o 
lt., 1-tt:J CNIL. o . a o .o 
i:-C LY ito=LAC i) . 0 o.o 

0,0 o.o 
o., Q_ _Q, <l 
o.o u.o 
(J. 0 0. (I 

0,0 o.o 
0 , 0 0 , 0 
o . o o.o 
o .o 0,0 
o.o o.o 

0,0 
Q ,.0 
o. o 
o.o 
o.o 
v.o 
o.o 
0,0 
o.o 

o.o ____ ___ O,Q __ _ 
o.o 
0,0 
o-. 0 
o.o 
o.o 
0,0 
o.o 
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Table 5 continued 

STATIIJN 5 '5 HAULS 

T AXOI< CuOf M€A~ WI C. tGHT/ 
HA lJL 

STANrA~O -e, •EIGHT/ PCT UP TOTAL DRY ~ E I GH T/ 
fl f. VI -6 T _1 CN ___ __ S_ '] •_'<_. ____ wli_!_ .!'.!.._•-' 5 0 • ~ • SO . M • 

PCT OF TO! t.L 
t> ~ Y WT• .(}.9..!. ~ 

... ______ _ 
->..ULA- '-~------- - - L-------~• a_____ o .o_____ o. o _ _ _____ o .. o _ ______ o • .i __ _ 

,\ )( t N Si.. f.. IJ • 0 0. U O • 0 0 • 0 0 • 0 0 • <> 
tJ.&t-,.K ::i ET o.o• o.oci o .40 o.77 0.02 o • ..sb 
i.l lV I 0,0 0,0 0,0 u.o · o.o o.o 
~l ~ ~ ------------- g:g --··--·-- ~:g ··•·· ····-·-· g:g i:i - g:g g:g 
c~,w VEN o.o 0,0 o.o o.o 0,0 0,0 
Cl.l1' CC AR O.O O.{J 0,0 O.O 0.0 0.0 

..LuC.L . .,;ri ,,_ _ _ ______ ..,,_.._ Q...0 _______ .o.,o _ ______ o_,o____ _ _ o,o o,.Q __ _ 
Ll..CJ Ti:.N I.I .o o.o o.o a.a o.o o.o 
~A( CJl,IA 0• 10 O.,J .Qi l ■ 00 J .,CJJ O. 0~ 0.91 
MC(;! ~tC 0,0 0,0 0,0 0,0 0 ,0 0,0 
~L S C LAE -- ---- _ ___ c ___ o .o ---- ···- ··--··- - 0 ,0 ·· ··-- ·- -·· - ·· -- _ 0, 0 o.o O, 0 . - . _ ---· o. 0 
MYA ~1-(i.'.".N O.O 0.0 0.0 Q.,O UeO- 0.0 
MYS TUM l O • 0 0 • 0 0 • 0 0 • 0 0 • 0 0 • 0 
M.iC Tt" 0,0 0,0 0 ,0 0,0 0,0 0, 0 

_p cc o_..c - o, _______ .,.,~~---------"---- - - - o,o, _ _____ _ ~.o o,,.o __ _ 
PSL:P LC h O.t) O.O O.O O.Q 0,0 O.O 
SGLA COL 0,0 0,0 O,'J 0,0 0,0 0,0 
TELL1NA OeO o.o O.O o.o O.O O.O 
Th Y'A FL.J:,____ _ ______ o,. 0 , .. ---~-- 0 .O --·-··-·--·-- 0 .O . .. ..... . ____ .. O. 0 . -· _ ··--·-. _ ._ O. 0 0• 0 

CS T R ACCO 0,0 0,0 0,0 0,0 0,0 O.O 
COP C ! (.AL O.O O.O O.o O.O O.O O.O _.:_c.e,;__;_,.J..._.~ ________ Q. _.Q ____ __ ~ o. , ~------~-_,o _ _ _ ____ _o, o ___ _ _ _ _ = _.,__ _______ o,.o..... __ _ 
dALAl'\tJS O.O 0.0 tJ . O 0.0 U. 0 O.O 
Nfd PUG 0.02 O.U" O • .?.:o O • .l ·J O.OO 0.07 
C~M I 0,0 o.o 0,0 0,0 0,0 0,0 

. CIJ"I 2 -•-•·---- ·- 0•0 0,0 ___ ·· -· - · ••- 0,0 . 0,0 0,0 0,0 
cu~ 3 o .o o.o o.o o,o o.o o.o 
OIASTYLI 0,0 0,0 0,0 0, .0 0,0 0,0 
L i:~T SAV O.O O.O 0,0 O.O U,O o.o 

_ ,___1 M.!'i- L.J , O"--------- O ... O_. ______ ......, .20--- ------D .J\1.4 ------ 0, Ov--------.u• 07---
PA k A. t: LE u.o O.O O.O O.O o.o O.O 
~A~RtLLI 0,0 0, 0 0,0 0.0 0,0 0,0 
A1tP• ? DAI;. O.O O.O O.O O .. O O.O 0,0 

_Al!.F' _! .J:!IC,.__ _______ _ ..,,_~ ~ - - ----- 'o , v-.- -----~ -o- ---------O.o ___ _ 
A,., P ITMCL O .O O.O O.O U.O 0,0 O.O 
AC'°' COL.U O.O O.O O.O o .o O.O 0,0 
CCRCf.H Q,.Q O.O O.O 0,0 \J.O o.o 
GAM 'lOCA 0,0 0,0 o.o U.O tJ.O 0,0 
., t:L 1 · LJ c. N O • 0 0 1 0 0 • 0 0 • 0 U • 0 0 • 0 
J,'t.LiTA . Q .. O 0,0 U.O 0,0 O.O O.O 
C£ 0 •1 0 Al:: 0,0 0.0 0.0 O a Ci 0.0 Q.O 

....E11c r1 s . ~ - - - - ---o.o, _ ______ _,..~o _ _ _ _ ___ o.o _______ o.o_ ____ o,o __ 
Pt-i:;:x • O At. O.U O.V O.O O,U O- .O 0,0 
µ f.lJ TCMCO o.o 0,0 C.O 0,0 0,0 o.o 
~ Y' h ~ t1 UC O • 0 0 • 0 0. 0 0. 0 0 • 0 0. 0 
CA L G IG 0,0 u,0 . 0,0 0,0 0,0 0,0 
C.~hC ~ hA 0,0 O.O Q,.Q 0 ,0 O.O 0.0 
'--~"'-C Gr1A. \J.O O.O O.O C,O o.o 0,0 
CAr,.C P KO O.O O.o o.o 0,0 O.o O.O 

_ C kAh. OA-________ o . . o _ _ _ _ ___o~~------·o.o _o.o _ _____ o.o _ _ _ 
c l.,~LIJS O .Q 0, :1 0,0 0,0 0,0 O.O 
t1t~I G c,; 1,08 1. 2 1 10, 80 20 , Se, 0,22 3,<Jl 
Ml.NI OUA O.O 0 , 0 0 ,0 u.o 0,<J O.O 
(.iN £ G GMA O.O (.,O 0,0 0,1,) 0,0 0,0 
P.-.G ALLU o.o O .o o.o o.o o.o o,o · 
PAG r,C:~ O.O O.O OeO O.O O. O O.O 
P.AhO JJLA 0.04 0,05 0.40 0.11 V,01 O.l':i 

_E. l t,r,_ F A.::l, _________ o_. _o u. o _______ o, o ______ ~ . o ___ ____ \l, a ______ o,JI __ _ 
i:1,-.N CJCC 0,0 o .o o .o O.O 0,0 o.o 
P 11'N fUc, 0,02 O,O• 0, 20 0,J9 0,00 0,07 
PUG Gk A O • 0 0 • 0 0 • 0 0 ":) 0 • 0 O. 0 
S CL E~ AL O.O O.O O.O O.O O.O O.O 
~('rr<.-' AC o.o o.o O.O o.o 0, 0 0,0 
SFH, PR:l O.O Q .. O O ,0 O.U O.O O.O 

-~i~n}C~L·~- -------~o-:-g--- ----~o·~~-------Mo-:g--- ---- ow: g--- ---- g: g- ------g:-g---
-" ST~ F.O JO U,O 0,0 o .. o o. o O.O 0,0 
P -.. CN[.. t••i . 0.0 O.O O.u O.O O.O 0,0 
f.Ct-il"- 0 10 0,0 o.o o.o o.o o.,o o.o 
Of;hL>~OCti O.O .0,0 0,0 O.O O.O 0,0 
l fl· TC CL O, 0 0, 0 0, 0 0, 0 0, 0 O, O 

_.!:JPv"cv...__ _ _______ o.. o • .,_ ___ ___ ...,,_.11. ___ ~----0•0. ______ _., .o .. o _ _ _ 
Pt--GhlC,._IU O.O Q .O O.O 0,0 O.O 0,0 
~,.. ,_. Ll H l X O • 0 0 • 0 0 • 0 0 • 0 0 • 0 0 • 0 
.ANUP PUR o.o-a o. J e o.ao I .!.4 o.ou I .4':; 
ft,C.t. JS 1.. o.o o.o o.o 0, 0 o.o o.o 
f' CR I NCT 0,0 0 ,0 0,0 0,0 0,0 0,0 
tGG 0,0 C,O 0,0 0,0 o,o 0,0 
,.,> S S:GC:. L O,.O o.o O.O o.o O.O o.o 

.J4..ASS.; t:A•'------ --- -•=-------c ._o _____ __ o .,o_____ .o. a ______ _ a_. a .. a__ _ __ _ 

TCTAL !> I ,80 
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TAOLE 6 

SlATlCP,. o 5 HAUL:. 

l<EAt< wt:ilGHT/ ST,t.r',CAr.c Wl:T wiall;Hr/ PCT OF T\.JTAL D/l:Y wO:IGHT/ PCf -OF TOTAL 

FCl-lA~ I 
FCHA~ 2 
ACOTYLtcA 
J-,.f.:"°'C:nTCA 
11.(.l'ATOOA 

c:o Ci<N 
DCl'lV A1'N 
n LCN<iA 
"- T PACl 

.EUL MAC 
t.:l.,L SANG 
E)O \<ERI.J 

_i:; LYJ: __ Af! • 
GLYC CAP 
GLYCEHA 
GL'l'Clt-C!: 
l<c~ I~ LIU 
t-:;s• IrJAt; 
L£P LCNG 
LU"tl~ l"tc 

--1',IC.i<LNA.__ 
M:l't11YSI 
f,,fcPHTY!> 
t,.cf< Efi,,;.r-. 
t<~R i'FlOC 
Gt..u t;LC.G 
PALt tkL 
PEl5 ASP 

..J'_t;:(.W:...,E 
Pt-Y c.~o 
l'i-,Y ,.,,., 
PLI< r tl[C 
PC!. Y Tur 
PCLY~U I 
PCL'l'l\O ;/ 
H•Cl GJ>A 

--5 I G.'..l!J,', 
SH·H:h c:c: 
:5TLLIO.At 
S.YLLIS 
,;_p F~AG ----- --•-•·~ 

HAUL__ __ .:____c,;.11,111.U.Cl'\ ____ ·-·1i..M, ----~-•~ T_oL,./'><.l •!' , ____ su._i._, _____ l,),J.Y_ ."l ,/.S.Q ,1,l_,_, 

o.o 
0,0 
a,o 
0.06 
0,0 

0,0 
O,;JZ 
o.o 
0,0 
o.o 
o.o 
0,0 
Q..d_ 
U • 0(.i 
o.o 
0,06 
0,04 
0, If> 
0,0 
0,0 ... 
0,0 
0,0 
o.o 

......,..,_ .... (), 04 
0,0 
0,0 
0,0 
o_.2 
0,0 
O ,O 
2.ia 
o.oz 
0,0 
o.o 
0,0 
I!.._ 
o.o 
0,0 
0,0 

---~.o.o ..... ____ 

0 ,-0 
0 .o 
0,0 
0,09 
o,o 
0,0 
O • l'I 
0,0 
o.o 
0,0 
o.o 
o.o 
l.,_~ J 
0 It J 
0,0 
o.o~ 
0,o:, 
0, 11 
0,0 
c.o 

-· o.o 
o.u 
0,0 
C,05 
a.a 
0,0 
C,O 
Q_._Q.'I 
0,0 
0,0 
I ,75 
0 ,04 
o.o 
0,0 
0,0 

.,_o 
0,0 
0,0 
0,0 

o,o 
0,0 
o.o 
0 .60 
0,0 

o.o 
3,lO 
0,0 
0,0 
a.a 
o.o. 
0 .o 
9 ,_l!0 
0 ,ttO 
0,0 
o.i:.o 
0 ,40 
I ,i:.o 
o.~ 
0,0 

0,0 
0,0 
0,0 
1,0,<! 

'IJ-otO 

0,0 0,0 
o.c o.o 
o. Q o.o 
o.Ob 0.9~ 
O.O O.d 

o.o--· o.o o.o 
5•4h 0.45 7.1. 
o.o o.o 0,0 
o.o o.o o.o 
O.o Q·•O O.O 
o.o ~~o o.o 
0 • 0 o. 0 o. 0 

------L·t•:-~~ -!! ~~-----~t~•~r~-
o. o o .o o.o 
1.0~ o,oa 1,~4 
O.bd Q.06 0,A~ 
2.1.s 0.22 3,57 
o.o a.o o.o 
o.o o.o o.o 

-------i-:g~------'c-g·: i-· g:~z---c_ .• _o 
0,0 
0,0 u. o o.o o.o 
0,0 o.o o.o o.o 

O'"'t,d __ ........ ~- ______ _ o ,06 o.o·i 
o.o a.a o.o 

0,40 
0,0 
0 .o 0,0 o.o o.o 
o.o o.o o.o o.o 

,._ _____ ___,3+:-}r. ~-:~~J, -i:-iL--Q...~ 
0 ,0 
o.o o,o -o .. o 010 

21 ,l!0 J7.20 3.os ~a.b5 
0,20 ll,34 u.o..J o.~5 
0,0 a...,o o.o o.o 
·o. o 0,0 0 .o 0,0 
0,0 o.o 0, 0 o.o 

-------~:•:·i e-:-g g-:g 0~•-0 
0,0 
0,0 o,o a.o o.o 
o,o o.o o~u o.o 

,0 I'() ••-•••--••-•--n.,,,~-,.§ 0 IO . o.~ o.o u.o 
A~?tl~ AJ:. 0,0 0,0 0,0 0,0 0,0 0,0 
A~PHtOAi;, 0,0 O.O o.O O.Q O .. Q O .. O 

-~icl·~{l5d g:~ -----~~:i ~;i---------i~-~;---~----~-·z-i g:g_. __ _ 
CAF CAP o.u o.u o.o o, .. o o .. o o.o· 
CJIP" 1UA(. Q.Q o.o o.u O .. O O.O O.o 
Cf~t !NAE .. _,.,...,.._..,..,....,._ ___________ _,o.(.l ··-•-•n--....... --0-0 ··----------·---0•0 ·•-H•• L• ... ~•-oru O ■ !Ji o.o o.o 
H~•-LC t:..L 0110 O.o O.O 0110 0110 O ■ O 
LA~IS CJ;. 0 ,10 0,17 J-.00 I ,"II 0, 14 2,2J 
MAU~L Pl O ■ O o.o O.O O.O o .. O O .. o 

-!:;-~11:; o.o o:-g---- o:o ·-g•:g------~o:~ ------8:}----
M l ~ l C OC O • 0 0 • 0 D • 0 0 • 0 0 • D O, 0 
l\t;O Fi08 O.O 0 ■ 0 O.O O .. O O.O 0-.0 

....1,LI~,. "-_o _______ .... ~-------ll..o o., p __________ o. o _____ _ 
CFt1iE:.L LJ O.O 0 ■ 0 o.o O.O -J ■ IJ O.O 
CPH 1 IOJaE ,;,,:.,.o o.o o.o a.o o.o o"o 
L,-w.,C.N f"US u.o a.o O 10 o .. o 0,0 o.o 
f'f.C l C,fU,, ______________ Q, Oil _o ,1e ___ ., _________ .. 0 ,BO__ lo,H. 0, QI 0, IJ 
Pt,YL PP"IC . o.O O.O O.O u.o Q. 0 Q,., 0 
~ISTA c...;; O.V o.o 'U ■ O O.O O ■ iJ 010 
l-1t:LYC.l~rl! 1.).,0 O ■ O O.O 0 ■ 0 U1 0 010 

~~~:~ -------"'o • .,-------~ :·~o~-------0 :g-------wo:i------~ou: g ------g: g------
JJ S 'PC. T H -0,0 0110 o.o O ■ O 0,0 0 ■ 0 
Ps•~Ae; I.. 0,02 0,04 0,20 0,34 O,OJ 0.45 

.SAU~lUAc: ________ ,, __ .,....._ ......... o.iJ --··· ....... -···-·- - ........... o.a --------..---..... 0.0 o.o o.o o .. o 
SCAL INF' O.O o.O 0,0 IJ .. O o .. o -0.0 
SF--10 FlL 0,0 O.O o..,o 0 ■ 0 0,0 O.O 
::iTH~t! UA O.O 0 ■ -0. Q.,O 0 ■ 0 0 ■ 0 0 ■,0 

-tf ~t-ft'"'s------- ~ :g"'a-------~:·f"a'--------g.:·!8------~:·~,------~o: .~-:-------g: 1 l---
l CHE ST"- 0.0 o.o o.o O.o 0,0 0,0 
T t;'"" • J L>A t::: o. o o. o o. a o. o o, o o. a 
lHJC GL"--··---~---__;-·~ U-aG ··•·-·-•---···-· ..... · <i.Gt ·---·--··--·--··O•O ilJ.~ o.o o.O si: F.i:.,,c; · o ,c, o .. o o.o o._o o.a o.o 
~(Tc.CCIN 0,0 C,O 0,0 0,0 0,0 0,0 

-~1N--1---------- i-:-g---------g-:z·-------i":-~---·----~-:g----------i-: z·-------·&:-&---
., 11 H rue o.o o.o o,o o,o o.o a.a 
~.ASS Mt.N u.o• 0.09 0 .. 40 0 ■ 6d u .. 03 o.4S 
L:t-~,-,.U~OTJi ............... ____ , _______ ,_, __ o.c -····-··-··-------·-0•0. ______ ..,,. .. m ____ o,a 0-■ 0 O.CI o.O 
CFISlt<iJl::I O.Q O.O · o.o O.O o.o O.IJ 
i'IJ~Slh[L O.O O .. O. O.O 0-■-0 O.O C,0 
f(LV'FLA.C. O.U O.O o.o IJ.O 0,0 0.0 
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Table 6 conllnued 

_ 5 H~ULS 

TAxo-. coor !'fl>j ., E I GHT/ S TANCAOl) wET wrtGHT/ <'CT or- TOTAL O ~Y Wf:I GHT/ PCT OF TOTAL 

--------------~~1.JL CE V'I.Af[ CN s o.~. - -- WC T 'WT./ S<l_ . .... --- sa . ,~. ___ t'R Y_. WT./ 50 ,M. 

J.C.LLA-et~- ---------'-'~"-------- o~,,_ _ _____ ...,. . o _____ ___ o, ~------- ,u· ~ - --- __u_. o ____ _ 
A)IN ~i,.; 0.0 0.0 O.O O.O ll,0 0.0 
tl A"--< , St: T 0,0 O.O 0 , 0 0,0 0,0 0,0 
o Jv l o. o o.o o •" o.v o .o a.o 
U lV 2 --· o.o ···--·-·----- -· o.o __ ____ o.o - -- .. ·•-- o.o 0,0 o.o 
O IY J 0 , 0 0 ,0 O . O O.O IJ.~ OoO 
(.A~O Vl:N a.a o.o o.o t) .O o.o o.o 
CL l,-.C CA IC 0 ,0 0 ,0 0, 0 0 ,0 0,0 0,0 

J.J.ic.l_)\t;N__ _.__,,i_ dl _,_v _ _____ (ho _ o,.o ______ .o_._o ____ _ 
l..UCI f t f'I,, 0 .0 2 (,),04 0 . 20 O, J\ o.va 0.10 
ii.-.A Cli"'- A O, ti2 o.ua ~- ~u a . a , 0. 20 •••• 
1,1 ( Cl Nc C 0,0 0 , 0 0 , 0 . 0 ,0 0,0 O.O 

- "~ ~ C . LAC:. ... . o.o ___________ o.o ________ __ o .o o.o o.o o.a 
,.,YA A fi: E:.N 0 10 O ,u 0,0 0 ,0 0,0 0,0 
... vs lUMI o.o o . o o. o a .a o.o 0,1) 
1'.l.C Tf.N O , () O.O 0,0 0 , 0 0 , 0 0,0 

~f~-{-~~~ .. ~-- - ----~.,~.o "------_,_o~. o~--------':'--o : -o------- tg- ------~-:-}------ - g: g--
S CLA Ct,;L 0,0 0 ,0 0,0 O.O O.O O.O 
T~LLINA O .O O.O 0,0 O.O O.t> O.O 

__ lt-YA _ Ft._f _____ _________ __ v,,Q __ ____ __ _ _____ o.o ____ _ _______ o,o .. o.o o.o o,o 

CS TfiA COC o.o 0,0 o.o o.o o.o o.o 
CC PL : CA L o.o o.o o.o 0,0 o.o o.o 

_(_C~. h . o:o c •• a o·: o a . o 0 • . o a . a ___ 
E ... L Ah VS. o.o IJ , O 0,0 0,0 
Nl:.t3 PUG 0, 20 0,2 5 2 . 0 0 .J . 4 1 ;i . o• o.64 
Cl.M I o.o o .o o.o o.o o.o o.o 
C I. M 2 0 ,0 o . o ___ o .o o.o o. o O,G 
cu "' .J o .o c.o o.o o. o 0 . ,J 0,0 
CI AS rv L I o . o o. o o . o o.u o. o o.o 
Lf: P T SA II 0,06 0 , 09 0,60 1, 0.! o. 0 1 o. 19 

_Ll >'.N--LLG__. . o . OA60 ____ _ _ l AO.? ..o~c.1,. __ _ _ ___ 0.-19 ___ 
PAkA t:L!:. o . o 0,0 o.o 0,0 o.o o.u 
CM.,H.tlL t 0,0 o.c o.o o . o O, v o.o 
Jltt P t l OAt o.o o . o o.o o.o ;), 0 o.o 

_l\1"P..!J.5C .\ . ._o_ ~ 
.o ___ o ..... a ____/) •• 0 o.a _____ 

A~ P l THLC o . o o . o o .o o.o o.o o.o 
AC'l C Ol.U o.o o . o 0 .o 0 ,0 o.o o.o 
cc ~P H o.o c . o o.o o.o o.o 0,0 
GA ,'4 ' I CE. A o . o o . o o.o o. o o.o o . o 
~ tl... l OC N 0.02 u. lJ" 0 . 2 0 o . 34 o . oo 0.06 
~tLIT .. 0 ,I) o.o 0, 0 o.o o.o o.o 
cc.o • 10.,,·E o . o o. o o. o 0 , 0 0 , 0 o.o 

_ ? >-..JT_l;.i, _ • o c • _ o_. o . _ o. o_ _ _______ o. o _ o.o __ __ 
Ph JI. • OAE o.o o. u o . o o .o o. o o.o 
PMu rc..,.:.u o.o o . o o . o o .o o.o o.o 
~ y .. St-<Ut o.c o.o o.o o.o o.o o.o 
CA L G I C. o.o o.o 0 . o o .o o.o o.o 
CA,,( E;H A 0,0 c. o 0 , 0 o.o o.o 0, 0 
(.,' t◄ C. Gl< A o . o o. o o . o 0 ,0 o.o o.o 
CA ~C PkQ o . o o.o I) .o U,O o.o 0,0 

_ LR Ah p_.. OA _s, . a__ _ ___ a.o ____ . ____ o .. o o . __ o.o ___ 
L,t..ALLS o . o 0,0 o. o o.o o. o o.o 
t-e,< I G OM c . !: 8 C , 46 5 , b O 9 .90 0 • 12 a.u:, 
MI.NI QUA o .o 0,0 o . o o . o o . o o.o 
C~i::C, G>< A o . 04 o. c,9 0 .40 00 6<> O,Ol 0 ,IJ 
P,H, ~L EU 0 , 0 o. o 0,0 o.o O, ? o. o-
PA<. tit Co.I o.o 0, 0 o.o o.o u.o o. I) 
PA .-..C PLA o.o c .o o.o v . a a .o o.o 

_ p I r,t:C..f. A.0 ___ ... o. 0,0 o , .JJ _ _ _ _ ___ o •. o o. 0 o.a _____ 
P JN: .. occ o.o o . o O, v 0,0 o.o o. 0 
P lhN TU I'! o.o u.o o.o 0, 0 o.o 0,0 
µ1.;G Gk A 0,0 o.o o.o u.u o.o o.o 
5 CL t:.C Al. 0,0 C , O o.o o.o U, O o.o 
S(YkA AC o.o 0 , 0 o.o 0,0 o.o o.o 
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Ul>H ACUL o. o o. o o.o o.o o.o o.o 
ASrc~UI.:> o . o o.o o.o 0,0 o.o o.o 
P'r C.NC 0-c. o . o o. o o.o o. o o.o o. 0 
E.( bJ i\.O IIJ o.o o. o o.o o .o o.o 0,0 
CC I\ LH• CC t1 0 ,0 o.o o.o 0 , 0 o.o o.o 
Lt:.,>f t: LI. 0, U o.o o.o o. o o.o o.o 

_ 5 ll'U~CUl._ p._o o_.~o _______ o. o.. ______ o •~o _ __ .a . JJ.()_ ___ 
Pt-(.Jf-cCN IO o.o o.o 0,0 o .o o.o 0,0 
A ► MG tif A o . o o .o a.a o.a o.o 0,0 
A"'UP PUA o. oo 0 . I U o . uu l • .J7 0 . 011 •• ;!0 
Fl<C L I S L 0 ,0 0 , 0 o.o o . o 0,1) o , o 
PC~ l NU T o . o 0 , 0 o.o o.o o .o o.o 
c U , o.o o.o o.o o.u o.o o.o 
NA$S ! G::. L o . a o . o 0, 0 o.o o.o o.o _,vss..:.t•,.,.R .... a_ ,0 OJO _________ Q ,0 o.o o.o~·---
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I\CMATOUA O oO O . O OoO 0,0 0 , 0 o.o 
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LT PACI O . o o.o u.o 11 , 0 0,0 OoO 
1:UL >'AC O o O 0,0 O . O O oO O . O O o O 
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GI..YC CA~ 0 , 08 O,l d 0, 60 l, Oo Q,ll 1,.J8 
GLYCckA O o O 0,0 O . O 0,U U o O 0 . 0 
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!iYLL. I S 0,0 0.0 0 . 0 0 ,0 0,0 0 , 0 
F.P F R AG ____ o.o ___ o.o o.o o . o o . o o.o 

A~l'HA AR O . O 0 , 0 OoO 0 . 0 0 , 0 0o0 
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LICN CIR 0 , 50 U.I~ !J .OO o , 61 0 , 70 606 I 
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MY ~ I C UC 0 , 0 0, 0 0, 0 0 , 0 0 , 0 0, 0 
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~Gro--11:. • to n 12 . a,.._ ______ 1-• .::t~ ____ __ o . l .._ ______ J~12 _ _ 
C~h l;. L L I O .O 0,0 0,0 o . O 0,0 0 , 0 
OP H'1 0Al: 0,0 0,0 0,0 0 ,0 0,0 0 , 0 
C•t.N FUS 0,0 0,0 0,0 0 , 0 0 ,0 0,0 
l't<.T G'l A ________ ,_ O ol O ___ 0 .17 I . oo I . J./ 0 . 0 1 0 .1 ./ 
P11'1'L P,,.:(J 0 ,0-4 \l,09 0 ,4 0 0 , 5J 0,00 0,0:.i 
P ISfA C" o . o O o O O . O O.O 0 , 0 0,0 
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U.YCUl,A_ • o~------- - 0 ~-----~ · 20 __ - _ ___ 0 . 20 ______ 0 • o~ ______ 0 . 34 __ _ 
l-'l"ilL:1'L:iP o.6~ 0 . 40 e,. ~u 0 . 20 o . t:t7 1 0 . u:J 
PS • PC,T '< 1,) .0 0 , 0 O o O 0 , 0 OoO o .o 
P~•s;iiu L o . o o.o o.o o . o o.o o.o 
S~B ' hlAc. .. ____ _______ u.o o . o o.o o . o o . o o .o 
SCAL l t-.F o . o o.c, O.O U.O o.o O.o 
!>F I C FlL O . O O.O O . O O.O t).O 0,0 
!> l ktt CA O.O C.O O.O O.O O.O O.O _s 11 L-P.L • o_..__ ______ y, o..._ ______ o . 4 o ________ o . ~J ______ ___ .. o . o.._ _____ _ ,o . 09 __ 
lLLt CCS 0 , LO 0 ,1 f I , vu I .J ~ 0 .01 0.1,! 
Tt. HC STJ;i O . o.. 0 . oc; 0 - •O O . ~J I,) .Ob o.CJ~J 
ll.-k' h) .. f'; 0 , 0 O.O O . O O . O O.O 0 , 0 
Th I C GL A _ -- ·--· •----·- _ . 0. 0 0 • 0 0 • 0 0 • 0 0 • 0 0 • 0 
SP FM.AG o.o o.O O.O O. Q o.o 0,0 

ACTECCIN 0,0 0,0 OoO O, u o.o o.o 
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u.o o.o 
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.:1;.1,u ~u r-. ------- ·· o.o o .. o o . o u.u o.o o.o 
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TlJ '1tJQN1L OeO O.O OeO 0.0 o.o o.o 
1-=t~YJ:LAC UeO O.O O.O O.O o.o 0,0 
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. Ml.. S<.. L AE . - •--· - · - ·· __ _ __ O • 0 .. ·-···-·- - ··- 0 .O ____ . 0 .u O • 0 0 • 0, O. t.} 
IIYA A ilt:. 1', 0 ,0 0,0 0,0 0 ,0 0 , 0 0 , 0 
ltl. "t ~ TUM J O • 0 0, 0 0 • 0 0 • 0 0 • 0 0 • 0 
Nl,C. TEI< 0,0 0 , 0 O.~ 0,0 0, 0 0,0 

_pc:c.:_ c.f..~-------- ~o_. __ ~ - -----~~q__ Q.,_ . • o ____ oLQ__ __ _ ___ _ o.,Q ___ _ 
PH.P L C.R 0 , 0 0 , 0 0,0 0,0 v , O 0 , 0 
SC Lk CCL o.o O,o o.o O . O O.O O.O 
TELLl t~A 0,0 O . o 0,0 O . O Q.O O.O 
Tt-Y ,\ FL!: __ _ _____ ______ 0 , 0 -· - -·-·- - · ·- 0 , 0 -- ··· - - - -- __ 0,0 .. 0,0 o .o O.O 

CST,sACOO 0,0 0,0 0,0 0,0 O.O 0,0 
COP E :CAL 0 ,0 0 , 0 O .O 0 , 0 O.O 0,0 

-~~f{i0t - --g-:-g4- -----~o~.~,----- --'~:f"o- - - ----g-:~:;- ------o:c:g .• ---------,~·:~·o---
NC: a PU~ 0.0 0.0 0 . 0 0,0 0 .• 1) O .O 
C\,'1 I 0 , 0 0 , 0 0 , 0 O . O 0,0 O. O 
CU M 2. --·· -·· - ··· - ·-----· ··· 0,0 ---· • -· ··- C . O 0 .. 0 0, 0 0 .1) 0 , 0 
CLM J 0 , 0 O .O 0 ,0 0 . 0 0, 0 0 , 1) 
0 I /\ S T YL I O • 0 0, 0 0 , 0 0, 0 0 , 0 0 , 0 
LEPT 5AV O , 0 O.O O .. O O . O O.O o.o 

- LIW..t•L L ! G "--------~ -o, ____ ___ JJ. ___ _ .Q . Q _______ o. o __ __ ---
P> ~ A i:.Lt. O.O 1,;:,0 o . o O . O o . u o .o 
C~P R tLL ! O.O O.O o.o o.O o. O O .O 
A,_,P , ll)t.(. O . O O .O O.O 0 ,0 0 ,0 0 , 0 

JI'..?_' 1..5 c.,.._ _ _ _ ___ __ _..~a__, ___ _ _ _ e.0 _. _____ -1) • CJ ·----- 0 • 0 -------~- - 0_. D---· ·- ••-------•··- o. 0 _ - · 
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CC RO PH 0 ,0 0 , 0 0,0 o.O O . O O . O 
GA,-i; • I Ot. A O . O 0 , 0 0 .o u.o O . O 0, O 
~ C. Ll CC.h O. O o.o O.O 0 , 0 O . O 0,0 
~C.LJ T4. O.O O .O O.O 0,0 0 ,0 O.O 
Oc.. C' l OAf:: 0 , 0 C,O 0 ,0 O .O O.O o.o 

_ R_1; u t 1 ~ _ · • o _ ____ _ _ o_,D ____ _ a_. o __________ o . o ___ _____ o . o ________ o. o 
~t- 0 .('VAi.:. o.oe o .o~ u,t., O 0 ,1 9 0.01 0 .1 :; 
p-i:;crt:1>1 C: O u.o o.o o.o 0,U O.,J o.o 
~ 'I' r,.. S HOt.! 0 • 0 0 • I} 0 • 0 0 , .:t O • o O. U 
C>L G •it.J 0,0 C. C .•. O . O 0,0 0,0 0,0 
,,,NC cRA 0,08 0 .1 t O.tiO l ,Oo o. ol 0,20 
C,\NC GGA o. ob 0 .1.J 0 , (,0 0 , l ·J 0.0 1 0 .1 5 
t'.'-1\C PrlO o.o o . o 0,0 0,0 o . o o . o 

_ C!,At, DA \l,_Ul. .O,J~--- ~--- L , ~0. ___ __ _ _ ._2 , 3c1_ ____ __ 0 . o•------ 0 , 44 
t;UA1..U~ 0 , 0 C , O 0, 0 o . o O , tl O . O 
~i t: Mt G Cf< o . 2e o.~2 2 . ~o J.10 o ... oo o . ~·, 
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GttCG GR A O , 04 0 , 09 0,40 o.sJ 0.0 1 o. lO 
PAG l, Lc.U 0, 0 O . O O . O 0 , 0 O.O 0 , 1) • 

I-' AG """ o . o c . o o . o o. o o • o o. o 
PAt. o 1-'LA 0,02 0 , 0 4 0. 20 o.~b 0,0C 0, 05 _P-JN ~i _f:: _Au Q_,_o_ _ _ o . oc_ ______ o .u _______ _ o . o ____ _ ___ ,Q ________ .JJ •. o ____ _ 
F i r,.r, GCC o . o O . O O.O V , O O . O O. o 
Pl"1N TU O 0 , 0 O . O O . o 0 ,0 O.O O .. O 
PUG GHA O.O O .O O . O O.O O •. O 0,0 
SCL1:.A AL 0 , 0 0,0 O. O O , Q O.O O.O 
S CY~A AC O . O O . O 0,0 O.J O .O O.O 
SJ.-lH Pt<l O.O O . O O.O 0 , 0 O.O O.O 

{:~!t c~"L---- - - --~o--:·o ... _ ____ __ ~: g·------ - o_.o o .• o 
o.o CJ,0 -------g-: g---- ---g: g-~-----

A ST ct< u 10 0,0 0.0 0,0 o . o o. o o. o 
PYt:NC t-l o.o c . a 
t.(hJt\ 0 10 O . O o.o 

0 , 0 o.o 
o.o o. o 

0 . o O .o 
o. 0 o. 0 

Ct~u;~LJ<.'.H 0•02 0 . 04 
LL. F T..: C.L. o.u4 0,05 

o, ;;o 0 • l t., 
0,4 0 O. !,J 

o.a2 o.~~ 
O , Q4 Q.,4<) 

_!, I PUf\ClJL 0 ., 2 2. _ _ _ _ __ ~C,4 L ______ ._. 2a ___ __ _ . _ 2.<11 __ - ---~ - ;;2 ____ _ 2 ,71 - --
0 , 02 µt- C qLl". 1 0 0. 02 0 , 04 C- . ~.) 0. 2u 

AWi.tu H:.:x 0,0 o.o o . o o.u 
A,.,,cµ Pv>, o.o o . u o . o v.o 
P t--OLIS L 0 ,0 Q.(J 0 ,0 U,0 
'-'Ckl NUr O,C 0 ,0 O.O 0,0 
i,GG u ,O !J , O 0,0 0,0 
MA:,iS:Gl:L u.o O . O O.O O.O 
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o.oo 
o.o 
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~~~R~ 0,-g- u':o t-e------g-:g------~o.i- g:i----
F t-, Y ~ AC. U • 0 0 • 0 0 , 0 0 • ·v O , 0 0 • 0 
PLAT fllC 1,34 1.uo 1 3 ,4 0 IJ.11 1. e:;9 20 , .! I 
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FE:.CT G~A, __ , _____ _ _ _ ____ _ o.06 c .1.J ---·· -····• .. O . bO o . 5 '-J 0 . 0 1 0 .0 6 
Pt--Y l.. s:: "o · o.o o . o o . o o~o o . o o,o 
P l S LI C. ~ Q ,. O O . O O.O O .O O.O O.O 
PC LY C H ih O.O 0,0 0 , 0 O.O 0,0 0,0 

{{i~~ttP~------ - - -o :g.--- --- ~o:~-5--------g~o g:~.-1------e:g6 ------g:-~o - -
PS • Pc r ~ u.o o.o o . o o. o o. 0 o.o 
,:)~ • SA~ L 0 , 0.Z 0 , 04 0 , 20 0 , 20 o.oJ O, J O 
5 ;.t;~ J.C.:AI:. -·•·----- ___ 0.02 0 . 04 •.. . . 0 . 20 ._,.2 1) O,UJ O,.:JO 
!::C AL l ,.,_F OeO O . O 0,0 0 , 0 !J,O 0 ,0 
si:,c F I L o.o c.o o . o o.o o.o 0,0 
~T~.:Et e;. 0 , 0 o . o o . o 0,0 0,0 o .o 

~ T.l'.L.-P.LU ______ o .. 1 a _______ ,o. i 2 ______ 1 .oo _______ o .• 9 :S,______ o .1-\ ___ ___ 1. :, 1 __ _ _ 
l f. LL c: ... ~s 0104 o . O'ii 0,'10 l.,).:,y 0 , 00 o.o . 
TL~t:. S TR O.O O.O 0,0 IJ10 0,0 0 , 0 
T ti..! ' J O:.- u.O C , O 0 , 0 o.o 0 , 0 0,0 
1·~1c GLA· -···- ·------ o"o o .o _ - -· ·· · -·-···· o.o o,o o .. o o.o 
:;.r- F A AG O.O 0 ,0 O .O 0 ,0 IJ.O 0 ,0 

AC TECC JN o.o c.o 0 ,0 o.o o.o o.o 
.G AS ..o,__ __ o • . o __ o .o _______ o~ o. o o.u _ __ 

GA ~ T 2 I) . 0 o.o u . u 0,0 u • .> 0,0 
.IC 1 1 4 ruu o.o 0 , 0 0,0 o.o 0,0 0 ,0 
,._,.!:,!> .V. C N o . o o.o 0,0 1) , 0 <),0 0 ,0 
CLNUFU TA - - -· --·----·--·-0 , 0 o.o -- -·· "" • ··· • 

0 , 0 o .o ., ·- --- u.o o.o 
l.P J~rHO U 0,0 c. c o.o o.o o.o 0,0 
Tt,. kl,( N- J L o.o o . o o.o o.o 0 .11 o.o 
P CL Tl' L~C 0,0 o .o o . u o .o U, 0 o.o 



Toblc 8 co11tlnued 

STATION R 

185 

T 4Xotl CODF. ,.EAN WEIGHT., 5TANDARO MF.T W~IGlfT., F'CT OF' TOTAL o;:iy "'EIGHT., 
-------------'-'H'-A"l'-"JL,,_ ____ -.=0..:<'c.=V.l~lJ-~O~N~----~!>f!_•~~•~--~wg;[..J'J"_•_,'S'l.>I, SO,"!, 

PCT OF TOTAL 
Dl<Y WT_,/S0_,'-1, 

J.Ct.u....c~--------~~--------'!--~-------o., o _______ o_, o _______ o,~o _______ -'!o ,_o ___ _ 
A J. IN· St:. R O ., 0 0 ., 0 fJ • 0 0, 0 0 • 0 0 • 0 
d~N~ 5t.T 0,0 0,0 0,0 0,0 0,0 0,0 
~IY l o .. o o .. o 0,0 u.o· o .. o o.o 11,v ;;; ________________ o,o .... -------- o,o ________ o_,o____ o.o _ ··----~--o.o ___ ··-·---· o,o 
!!IV J 11.0 0,0 O,ll 0,0 ll,O 0,0 
CARO VlaN 0,0 0,0 0,0 0,0 0,0 0,0 
CLINCCAH 0,0 0,0 0,0 0,0 0,0 0,0 

-tt~N"'--------....,,Q·-:-~0-t>-------'!O~f"":, _______ O'!'--"•g(J -g :~-,------0~:s.J s:-~2--
""C,.;1<A 4,0'3 4,llt 40,1\ll ~1.1::,, 2,44 26,.!!8 
;, CO 1 RLC O, 0 0 • 0 0 ., 0 . 0, 0 0 • 0 0, 0 

.~IJSC LAI:. ___________ .o,o... .c,o ____________ o,o ···-····-····-· 0,0 ..• ······-··"'""· Q,O ··----.---.0·0 
lii1!'rA- }.Rl=:N Q ,0 O.O O.O 0,0 OeiJ O.u 
MYS TU"II 0,0 Q,O 0,0 0,0 0,0 0,0 
t-.1..C Tl::N o.o O,..O O.,O o.o 0.0 O.o 

~i-Lcr. 0,0 0,0 0,0 u:o ~=-g g~~ 
5CLA CCL ll,O <1,0 0,0 0,0 0,(1 0,0 
TE:LLINA 0,0 C,O 0,0 0,0 0,0 0,0 

.. THYA..f.LE;. __________ 0,C).______ o.o ________ o,o._ -·------· ... 0,0 ----·--·- -·· .0,0 --- ·-- .. 0,0 

OSTR .. CuD o.o o.o o.o 0,0 u.o 0,0 
CCPt::CAL 0,0 o.o 0,0 0,0 o.o 0,0 

_cceutt116 C ■ l:L.O JL ,.0 .. ll,.O 0,.11__ 
hALAhl),; 0,0 U,D o.o O,D 0,0 0,0 
NEd PUG 0.0<1 0,05 0 ,40 0,39 0,01 0,09 
Cl.>! l a.o C,O 0,0 o ,o o.o 0,0 
CI.M 2 ····-•-•-,.,.-·----··,0•.0 ··--·--- ... --····· 0•0 . -------·-·•··o .o ____ .......,..--.. L------ _ 0,0 0,0 0,0 
CIJr,t ~ 0,0 0,0 0 ,0 0,0 o.o 0,0 
CIAST'l'LI o.o o.o o,o u.o D,0 0,0 
LEPT S.1,11 0,0 o,o o.o 0,0 0,0 0,0 

~.ti I [G a~ a.. D,O ___o. _o.,Q. ___ 

PAnA lLt: U,O o.o 0,0 0,0 a.o 0,0 
CM'l<t'LLl o.o o.o U ,0 0,() 0,0 o.o 
Allf" IOAI: o.o 0,0 0,0 0,0 0,0 0,0 

-<ll!.e.!..J.5C. c:·o .o •. o,a__ 
Al';>!Jt1.:,,;; 0,0 o.o 0,0 O·,O· o.o ,.,.., COl,U 0,0 0,0 0,0 0,0 o.o 0,0 
CC~OrH 0,0 0,0 o.o 0,0 0,0 .0, 0 
G~~•IDioA o.o 'o,.o o .a o.a 0,0 0,0 
~l;LI UL.:.N ,0 • 0 0,0 o.o u,a (l,ll o.o 
1-!EL I TA a.a 0,0 0,0 0,0 0,0 0, 0 
Cil:C' J UAE a.o 0,0 o.o 0,0 o.o 0,0 

-.f'l:l.:;rts. .o 0L0 o .• o __ .o ... o. __ ..•. 0. o ,, o _______ 
FhC.X • IJ.AI:. 0.06 0,0'!: 0.60 u.~lj 0,01 0, I.J 
Pl<OTCMiaO 0,0 u.o a,o a.o 0,0 o.o 
S'l'r. ~HOC 0,0 0,0 0,0 0,0 U,0 0,0 
CAL GIG o.o .o.o __ o.o 0,0 0,0 o.a 
C"1,C UkA 0,0 0,0 0,0 o,o U,O 0,0 c .. r,c GI.A 0,0 o.a 0,0 0,0 1),0 0,(1 , .. ~, 1'1<0 a,a 0,0 o.o 0,0 0,0 a.a 

_tRJ,/j Qi, Q,_ IQ ___ _;_ ___ Q._Q .. o .• 0,0 _o,.o ____ 
!:I.ALLS o,o 0,0 0,0 U,O O,O a.a 
>tf"' I G CR 0 • ID 0,14 I .oo O,',,d 0,02 0,2<! 
M'-'NI OUA 0,0 0,0 0,0 o.o 0,0 0,0 
C~c.G GRA o.o o.o a.o 0,0 (),0 0,0 
PA(, ,I.LE.I.I 0,0 0,0 0,0 o.o 0,0 0,0· 
PAG l:F.~ 0,0 o.o o.o o.o 0,0 0,0 
P,.,,.o "LA. O,D a.a 0 .o ll,O 0,0 0,0 

J!lbN..J..A .. 0 .o .o_ o.-o o,o 0 • 0. •. o __ 
F 1'1•< occ 0,02: 0.0~ 0.20 0,20 0,00 o.o. 
Pl"IN TlJil 0,0 0,0 o.o a.a o.o 0,0 
Pt.G GR/, 0,0 o.o o.o o.o o.o 0,0 
SCLt::i. AL O,O 0,0 0 .o ll,O 0,0 0,0 
SCYI,~ .. , O,O a.o o.o 0,0 o.u 0,0 
5Fll< PRI 0,0 o.o. 0,0 o.o o.a o,o 

_h•l"..!il .•. \lH Q..,_ Q.,J.l o_,_o o, o. D,O O,Q ___ 
OPtl AC\JL 0,0 0,0 o.o o .• o 0,0 0,0 
1,srt,:;.u1c·' 0,0 o.o o.o o,o 0,0 o.a 
Pl'ChC >-t o.a 0,0 o.o a.o 0,0 a.o 
lcCrINOlLI 0,0 0,0 0,0 a,o o.o 0,0 
IJ~r,.l)~C.CH O, 10 Oel4 I .oo 0,96 U,·10 l,Od 
~t::PJC CL O,Q 0,0 o.o 0,0 0,0 0,0 

• ~lf?\J~.cu n...o _.a 0.0 · . o.o o.o ___ 
PrOkC~ID o.o 0,0 0,0 0,0 o.o 0,0 
A"MO t1LA 0,0 o.o 0,0 o,o 0,0 0,0 Ar,o,:, PUk 0 ,2<1 0 .,,., c!.oo 2:. 74 0,l!II :,, 02 
l't-OLIS I. o.a Q,0 Q,O o.a· o,o o,o 
pc,;;.1 "Cf o.o 0,0 o.o 0,0 0,0 0,0 
t'GG o.a C,O 0,0 0,0 0,0 0,0 
MASS :_GE.I. ,.i.o a.a o.o 0,0 o.o o.o 

_1'\~.5.S :tlA.~ o.~.o o .. 0.o(I o.o .o ,.D--

TCTAL I 0~ • 20 9,28 
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r•,rn"' c.ioe ~tiAN - ~ I GHT/ ~TAN~AA~ •lT wtJ GHT/ PCT CF ToT•L DRY - ~ IGHT/ PCT or- TJT .. L 
______ ____ _ _ _ .nAUL., _____ Ot..VJA.t J (.t. __ ___ ___ S OeMe ___ Wi.:.T. wH .-/:>ll,M ___ !>Ut.t1, ____ _ UltY_ 'AT./::.U,Ha 

FCMAfi' l 0,0 0,0 0 .o ·0 ,0 0,0 
FCMA"1 ~ 0,0 0,0 0,0 0,0 0,0 
A(OTYLt:.A 0,0 o.o 0,0 o.o o.a 
~~:~~ig~ g:ti 6 ~:i 1 t:8° 6:~~ g;~t, 

o.o 
o.o 
o.o 
5 ,03 
o.o 

- c~ cc"RN 0,0 0 ,0 0,0 0,0 0,0 0,0---
0CA.V Af,.N 0,0 0,0 0 , 0 0 ,0 0,0 0,0 
cl LCN GA 0.0 O.O O . o 0 .0 0,0 0,0 
t:T PACI 0,0 0,0 0,0 0,0 0,0 0 , 0 

.C l.L ,., AC O , 0 0 • 0 0 , 0 0 • 0 0 • I) 0 • 0 
CUL SANG 0 ,0 0,0 0,V U,0 O,iJ 0,0 
E:XC \ (: RU OoO 0,0 0 ,0 0,0 0,0 OoO 

-g~ ~~-- ~:"'~------- -__,o'-':-o i -·'-: ,_~...._ _____ _,_~-:-~o, _____ ~ 1 i-:-?,:~~'---- ----t :-~-.o~------ 1 };{j~---
C:.L YCc ~ A 0,0 OoO 0 , 0 0 , 0 0 , 0 0,0 
GLYClNDc o.o.. c . o~ 0 ,40 0.,2 O.ll6 0.61 
HEMIF UU 0,0 0,0 0 ,0 Q,.O 0,J 0,0 
,-. E. S '1 0At:. 0,0 0 ,0 0,0 0 ,0 0,0 0,0 
LE? LONG 0,0 0,0 0,0 0,0 0,0 0,0 
Lt...P,, f.l f:;JN C. 0,18 0 ,19 l, 80 1,8Y 0,c!5 2,1b 

..J-lltR C . Q.J) _______ C,!) Q.,o ________ Q,,O O,<> _ . Q.,O __ _ 
r,,E P 111Y S I 0,80 0 , 68 e .oo i, • . l'J 1,1 2 12 • .!, 
flif.PHTY S O . O O.O O . O O.O O.O O.O 
,._E.R ER A:,.,, o.o o.o O.O o.O O.V O.O 
,.,. E k i:~oc o . o• o.O!> o . 40 o . "2 0.06 0.1.11 
Cl'\V Cl. C G 0. 2 6 0 . 2 J 2 .bO 2.73 0 . 36 3.'J<l 
PAL E Bt L O.O O.u O.O O .O O.~ O.O 
P C l:> AS ;., o.o o.o o.o o.o o.a o.o 

..£1,\;L CP. Q.,_<l., _____ • ___ ll_,Q.:, J .,.o _______ Q.._ • · _o_. Q6 __ Q. , (,1 __ 
pr,y G;.., a 0. 06 o . u 9 o .bo o . o.J o . o a 0. 9 2 
Pt,Y ,,,\c o.o o.o o . o (.l . o o.u o.o 
P L.\T 6 lC 0, 2 6 0,27 7,t;O l o 7.l O,J6 3 , Qt, 
PCLY TUT 0,0 0 , 0 0 ,0 u,O 0,-0 0,0 
FC L Yt,.c..; I O.O O.O o.o O.O o.o OtO 
PCLYNJ 2 0 , 0 0 ,0 0,0 0,0 O , v 0,0 
F r. CT G<. .A O .o o.o o.o 0 ,0 0 ,0 0,0 

-~f~~~lJ~f .g-; g,-------...,,0~-i i-:-i----·--- g:g g;g g;g 
~ 'rLLl UAC O . O o . o O.O 0 . 0 O.O O.O 
SYLL I S O.O O . O O.O O .O o . O O.O 
o:F f l- AG 0 . 06 O ,I J 0 ,6 0 0 . 0.1 ·· · · - . . .... o.oa 0,92 

.Al' P H.A ,.R 0,02 0,04 0,20 0,21 0,03 Oo31 
A,,_Pt◄ •VAI:: O.o O.O O.O O . O O . O 0,0 

-{~7cu~~~---- --- g-:•.c,.- - -----g:~-9-------~:~u----~-.. -~-:~·-,- -----g:~o------ ~:~·4 __ _ 
C~ P CAI> O .O O.O O.O V.O U . 0 O .O 
C::>P' I OAt 0,0 C , O 0 ,0 0,0 0,0 O o O 
Cl 'l NAt. O .O . O.O . O.O O.O 0.0 O.O 
H.Af-LC L L o.ob o . os G. L 0 o.6.J o . oa 0.9 .::? 
L,-_ C h C l k o . o O.O O .O O.O O.O O.O 
M.A GEL Pl 0 , 0 O. O 0,0 0 ,0 0 , 0 0,0 

Jt..AL .!.. l OAI:...- ------ ~ ._e o _ _ ____ ~ . _7 . 6 u.... ____ _ _ ;J • OJ_____ , 20, _ _____ _. _J • J ] _ _ _ 
~E!>U f •AY o .J 2 0 .47 ). ~ o J.3~ o.~:, 4.«JV 
~Y « lC .JL 0 , 0 0,0 0 , 0 0 , 0 0 , 0 0,0 
~tC k Gtl 0,0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 

_h. L.J c _rcr-.. 1CL 0 .--12- _ .. oo. 1. 0 -- 0 .1 .._ ______ ..,._. .!> J _ _ _ 
C. >- t·u::. L Ll 0.0 2 C. 0 4 0 . 2 0 O . ~ l O.O.J O . J ·l 
C F- ,1 • lUA f: O.O o.o O. O OeO O. O O.O 
C• C: N F US 0 .1 2 O. l .J 1. 2 0 t.26 0.17 I. IJI\ 
Pl: C T GHA _ - - ---- - o.1L o . 1e _ ------ 1. 2 0 1. 2 u 0.01 O.l.l 
t-l t-- Yl Pi(( O . O O . O O.V O . O O.V O.O 
Pl~TA CR 0,0 0,0 0 , 0 0 , 0 0, 0 0 , 0 
PCLYC! Ak 0 , 02 0, 0 4 O , .!O 0, 2 1 0 , 0.1 O, .H 

• .E.GUG Oi-( A o •. o~,- o .•. o:;__ 0,4 0 ______ 0,4.! _________ _ _ o . o:, _______ _ 0,<,L _ _ 
P r:.ICl'\u SP 0.02 0.04 Oe20 l.l. 2 1 O,OJ O • .J I 
PS ' PCT k o.O o.o O.O 0,0 0,0 o.o 
P S ' S ~t.J L O . O 0 1 0 0 ,0 0•0 OeO O .O 
3 J c ' iOAt:. -·· - - - - 0,0 0,0 O.O 0 , 0 O . O O,U 
S CA L I NF O.O C , 0 O.O O.O O.O O.O 
si:.J ,: FJL O. O 0 , 0 O .O 0,0 O.O O.O 
S l kl:.8 UA O . O 0.0 O . O o.o 0 • 0 O. O 

-!:al.Y.l .... PLU o.o . o _ o.o _ _______ o . o _______ c .o _______ o~u --·---
TE. ~ c. c ..: s -0 .1 2 o.Ofj 1. 20 1. , e. V, 0 1 o.tJ 
Tt.:lL ::.. r1-< CJ.a o.o o.o o . o o.o o.o 
T i r-1' l u AC O.O O . O 0 , 0 U.O O.O 0 , 0 
1n1c C.LA ··-·· v.o . o.o o.o o.o o,o o.o 
SP FNAC. O.O O.O 0,0 o •. O ll,0 O.O 

.ACTECCIN o.o. o.os 0,40 0.42 o.03 o.Jl 
_ GJ.SJ _ L _ _____ _ __Q, ~ ------~·• o ______ __,. , _o _______ o •. o. _ ___ _ _ __,o .o _ ______ o • . o ___ _ 

G-' S T 2 o . o " · u o.o o.o O.o o.o 
MlTU TUf; 0,0 O.O O.O 0.0 0.0 0,0 
,.,_,- 5 5 1'4 1:. N O.O O . O O.O O.O O .O O.O 
Clr.,uF OTA ., ·~ ·-··---~- - 0 " 0 0,0 Q.O u.o 0,0 0,0 
L~l !> Tfi l: l! o . o o . o o.u o . o o . c a.a 
TLl' CC ,-;IL 0,0 0 , 0 0,0 0,0 0,0 0,0 
l'CLY r- LAC O.O 0 , /l O.O 0,0 O.O 0o0 
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Table 9 continued 

5 HAUL.S _ • ___ . ·•-- ••- ---·----·--· ________ --------••••-. 

TAX.ON CODE 1'1:A'l we. rr.uT, ST4NDAQD WET 11r1::1c,n, PCT Jr Tl"ITAL CJIU' ,tEIGHT, 
Hi UL~------"'D=EYJ A Tl 0"1~----S~O~•-~~•~--~-.,_':~T~wT .,so. 'I • SO• Mo 

PCT Or- TOTAL 
ORY WL•.l.S_9_...!!.. 

-!-~~\;A-~ t5o o:-~~2--------'g-:~.,.,-------g:~•-,4-------g;~-=5,-------·~:h---
11A1>K. !,ff Doll OoO OoO OoO O.O OoO 
EJIV l O.O o.o 0.0 OoO OoO 0.0 

.111v 2 ____________ o.o ... ·-··-····- o,o ·--··--····-··-o•o .. _____ .... o.o . __________ o,o _ ····------- o.o 
~l~oJ\lf.~ ~:i ::& ~:g ~ g:~ ~:i g:~ 
C:1.l"'CCA~ OoOb Oo I J Oo60 Oo&l O.O.J 0,33 

-t:ft~~ .. ----------"!a"·:-g6.,._ _____ -'~c:ts I f-:!o f2 :JA-------'8·:·~u i: ~~--
· 1'ACllllA O ■ O o.o o,.o. O .. O 0 ■ 0 0 ■ 0 

MC:,JI kEC 0,0 OoO 0,0 0•Q ·0,0 0,0 _r,u~c 1.r,1: ___________ o,o .. __________ o,o __________ .0.0 .............. o,o o.o ---·-··---. o,o. 
"YA ARl:,Jol 0,0 . 0,0 0,0 0,0 OoO 0,0 
ios TUMI 0.14 0,09 I .40 1,47 0,07 0,77 
M.C TEr. 0,0 o.o o.o o.o 0,0 0,0 

~~-~~~ g :~1""0--------'~~~-...,o=-------~-: ou ~ :{:-,5,---------'i!"gs o~:-s---
SCLA Ci:;l. 0,0. 0,0 0,0 0,0 0,0 0,0 
f(.LLINA Oo02 0,0"1 0,20 0,21 0,01 O,ll 

__ Tl-:Yjl, .F.L-----·-···-·----·O•O •• _______ o.o _______ o_.o.... 0,Q ___ , ---· --- o.o . ·•·- .. ---- o.o 
OSTRACOO o.o 
CCPti :C"'L o.o 

_cC&l H 
f!AL.A,-US o.o 
N~il PIIG o.o 
cu,, I o.o 
Ct.M 2. -·-·-·-·· _ ........... ___ . 0 •O 
CUM J o.o-
illASTYLI o.o 
l.EPT SAY o.o 

-Ll~lv...U 
PAkA !:l.E o.o 
C:~PkEl.LI o.o 
AIV"' hl/.E o.o 

-"1''.!?.!..l.SCA. .... zo 
A•PITt<i.E. 0,0 
.>C~ C01..ll 0,0 
CC .. CJ;-'H o.o 
GAM 1 IC!:A o.o 
0tEL I i),a .. 0,0 
~tl.lTA. 0.0 
Cl:C 1 luAt: o.o 

...El-:011:i. 
o-:o a::.t1c>r: 1 t=Al 

PflOTC.,ecD 0,08 
:,1'1' ~t"CG o.u 
CAL. GI<, o.o 
CA,_C llf<A 0,0 ,~,,.c G'<A o,o 
CAI\C PRO 0.0 

__ C:nAb. OA .. 
i:t.Al.t.S 0,0 
ht.>UG UI< o.o 
"'-'-I QUA o.o 
Cloi:.G GRA 0,0 
PAG AL.EU o.o 
,=,.aG eEH o.o 
PANC Pl.A o.o 

_PIML"._At,_ cs.O 
Plr.1, CCC 0,04 
PIM, TUil o,o 
Pl.G CJ.A o.o 
!.CL.1:.F; AL o.o 
S(Y;iA AC o.o 
Sl'IR PHI o.o 
A0tPHl ... U ..a,1.A 
OPH ACUI. o.o 
ASTfl.UIO o.o 
P~CNO t-C: u.o 
o:C~u,01r, 0,0 
Cc'-tor.CJCH o. 10 
1.EPJt CL o.o 

_ SIPUI\CU D . .aO 
l't<ORCNli> o.o,, 
AOtllC Nl:JC 0 .. 6,f,J 
AMlP l'U~ 0.0 
Pt-OLIS l. o.o 
PC~I ,.OT 0,0 
C:GG o.o 
JtASS !GCL. u.o 

,...MASSH1AI 

TCT .. l. 

o.o 0,0 
0,0 o.o 
o .. o .•. 
o.o o.o 
o.o o.o 
o.o o.o 

------··· .. 0,0 . ···-·-·"··- 0,0 0,0 o.o 
0,0 o.o 
o.o o.o . 
0 ,O o.o o,o o.o 
o.o 0.0 
0.1.. .o 
0,0 o.o o,o o.o 
o.o o.o 
o.o o.o 
o.o 0 .o 
o.o o.-o 
o.o o.o 

..--0~ 
.,o_ ___ 

o.o o.o 
o.o., a.so 
o.o o.o 
0,0 -- o.o 
.:i.0 o.o 
0,0 o.o 
o.o o.o 
a .• .o 
0,0 o.o 
o.o o.o 
o.o o.o 
0.0 o.u 
o.o .o .. u 
o.o o.o 
o.o o.o 
.,0 -o .. o 

0,0!> 0 .... o 
o.o o.o 
0,0 o,o 

- 0,0 ---- o.o o.o 0,0 
0,0 0,0 

.,.2.1.- •• o.o o.o 
o.o o.o 
o.o 0.0 
Q,C o.o 
0.17 t.oo 
0,0 0 ,0 

. .aO .o 
o.o!> U.bO 
J .02 6.&o 
o.o 0,0 
o.o o.o 
0,0 o.o 
0,0 0,0 
o.o o.o 
.o •. Q o~o 
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o.o 
0,0 
0.,.0 
o.o 
o.o 
0,0 
o.o 
o.o o,o 
o.o 
0.0 
o.o 
o.o 
J4 

o.o 
0.0 
o.o 
o.o 
o.o 
0,0 
0,0 __ o.o 
o.o 
0,84 
0.0 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 
0,0 
o.o 
0,0 
o.o 
o.o 
I)_, 0 o.•~ o.o 
o.o 
0oD 
o.o 
o.o 
,'IL 

o.o 
o.o 
o.o 
o.o 
I• 0:5 u.o 
.o 

ll.u.J 
1,·1.J 
o.o 
o.o 
o.o 
o.o 
o.o 

__o' Q 

o.o 
o.o 

o.o 
o.o 

--------'!o;g----,.0 
o.o 
11.0 
0.0 
0.0 
o.o 
o.o 
o.o 

o.o o.o 
o.o 
o.o 
o.o 
o.o 

.o _______ o.g __ _ 
o.o o,o 
o.o 

o.o 
0.0 
o.o 

.1. "-------"'-.....s.s __ _ 
o.o 
o.o 
o.o 
o,o 
o,o 
o.o 
0,0 

0,0 
o.o 
o.o 
0,0 
o.o 
o.o 
o.o 

-------g:g---.. o 
0.0 
0.02 
0,0 
o.Q 
o.o 
o.o 
o.o 

O.l7 o.o 
o.o 
0,0 
o.o 
o,o . ~-------"o.o __ _ 

o.o 
o,o 
o.o 
0,0 
o,o 
o,o 
o.o 

o.o 
o.o 
o.o 
0,0 
o.o· 
o.o 
o.o 

lhO -------~,.o __ _ 
O,Ol 
o.o 
O,O 
0,0 
0,0 
o,o 

o.o,g o.o 
o.o 
o.o 
0,0 
0,0 

011.0il .__ _____ _..0~46 __ 
o,o o.o 
o.o o.o 
0,0 0,0 
o,o 0,0 
OolO 1,09 
o.o o.o 

-,-------~g;g7---.o 
0,01 
Oou8 
o.o 
0,0 
o.o 
OoO 
0,0 

., ... 
0,0 
o.o 
0,0 

.o.o 
o.o 

o.o· _______ o. o __ _ 

9,14 
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JjlJUlN CODE i,EA"I •t:: 1GHT/ 
AUi 

FCIU,IW I o.o 
FCrtAM 2 O ■ O 
ACC Tl'Ll:A o.o 
"'EMt.1,•T!:A I• IC> 
t,E,,,ATOOA o.o 

5UMMAIO' 

AND .IAN 22 

·STA .. CARO 
Ot:V . .lAT,l[;t, 

o.o 
o.o 
o.o 
2o5'1 
o.o 
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1916 5 H411LS 

WET w(;(G~T/ PCT OF T~TAL D~V ~EIGHT/ PCT OF r~rA~ 
____ _..su.Mo.-e,----lll:.l.11rT.ol.'l>U,1t, ____ :,1,1,M.___.l)n'(._.,tol.';;QoPI,_ 

0 ■ 0 
O ■O 
o.o 

11,60 
u.o 

0.0 
o.o 
Goll 
4o8i! 
D,0 

o.,.o 
0.0 
o.o 
1,16 
0,0 

o,o 
o,o 
0,0 
3■ 80 
0,0 

010 CRN 0,0 OoO 0,0 U,0 OoO 0,0 
I/CRY A,_,_ OoD O•O 0,0 0,0 O,O Q;O 
t:T LCNGA 0,0 0,0 0-,D 0,0 0,0 OoO 
ET PACI OoO 0,C OoO OoO 0o0 0,0 
,:LL IIAC 0,0 0,0 OoO 0,0 0,0 Q,O 
illJL :OA"IG O,.J2 0,22 .Joi!O. lol.J 0,45 1•'11 
EJ\O \11:i.U 0.-0 0,0 O, 0 O• 0 O, 0 0,0 

-~t-}~-~~'!:~,----------'~'!-"':'!!g,-------~g;,~i-------'!o-:-~-------;ro•·:-~'-------3-:-g'--------'g!~---
GLYCEiiA O ,0 OoO 0,0 0, 0 O, 0 OoO 
CiLYCl'-Uli. 0 ■ 0 OoO 0,0 OoO 0,0 0,0 
Hi:.M1F 60 UoO OoO • OoO 0,0 ·--•- 0,0 O,O·· 
HES• IL>AC: O ■ O 0,0 U ■O O ■ O OoO 0,0 
Lt:P LONG 0,0 C,0 O ■D 0,0 0,0 0,0 
LLlll:l;llN(; 0,06 0,05 0,60 0,2:5 0,08 0,28 

{~~f~t-- 0,10 ~f-~~------~1-:~o o,-7:. };~-s t:-:i---
NEPHJYS 0,0 · 0,0 0,0 OoO O,O 0,0 
1\,1:H l:kAN 0,0 0,0 0,0 0,0 0,0 0,0 
.... , .. l'ROC ····- ... _ o .. o 0,0 0,0 • o,o _ ---- ·- _o,o o,o 
C"'U t.LtaG 1•7.! 2.zo 11.20 7,1'1 2,'11 7,90 
P.ILi:: bt:.L OeO 'lleO O.O O.•l O•O O .. O 
Pl:.1S AS,> OoO 0,0 0o0 o.o 0,0 Oa01 

..P~{L~l .,-:-H· g:g; ~:~g .. -------8:U-------o-:·U-------f!.g?--
PI-Y IIAC 0,0 0,0 0,0 0,0 0,0 0,0 
o>l.AT ,.1c; 0,0.! 0 ■ 04 0,20 0o0d 0,0.J O,IJ9 
P.:t.Y TUT_ ···-·- ____ --··-·•· 0,02 _ 0104.. Oo20 IJoOd 0.03 0,09 
PCl.Y1"0 I 0,0 O,O 0,0 0,0 UoO 0,0 
PCLY"'ll 2 O•O OoO 0,0 0,0 0,0 0,0 
r-liOT GiiA o,o 0,0 o,O o,O OoO o,O • .s I.G ~C'ir. 11oo o~.o ________ ,,._,0 •• _o_ ______ _,, •• Q _______ u .•. o: _______ o ,o ____ _ 
.Slttc'.:I\ dt:. 1•20 2•ib8 12•00 4•9d 1•68 :.,.~;I 
SYLLIDAc O•D Q.O 0,0 Q,O 0,0 O,D 
SYLLIS 0,0 0,0 O,C Q,,Q 0,0 0,0 
(:P FRAG ____ 0,.0 .... _______________ o.o ____ -------··• o,o_ ....... - O,O ·-- ----------- o.o. -··- -· ... . 0,0 

AfWPHA AR 0,02 0,04 0,20 0,011 O,O.J 0,09 
A ... .., .... DAC o.o ·o.o o.o- o.o o.o o.o 

-{~1uE'fr:--------,~.-1""a,.-----~g.:..l'1,-:.-----~1~·~:""o-----.._,:.:{.,-~---~~'!g:~.J,_.-----~-~~~--
c.-P CAP O•O 0,0 0,0 0,0 0,0 O,C 
C_.P 1 JIJAC O.O O ■ O Q,.O Q,.O · O•D 011 Qi ,1,., INAt:. --· ____________ o,o. _______ .. __ ci.o ·-····----· .. --o•o _______ ... -... ·- o,o ··•- o ,o o,·o 
t<APlC t:L O•O 0•0 O,O . 0,0 OoO 0,0 
LJ.01◄ CIR OoO 0,0 OoO " U,O 0,0 0,0 
N"'UEL Pl UaO 0•0 g.,O u.o Q .. 0 O•O 

J..J.L..!..JDAF atio .os o.e.i .. -__ o.z~'------ OLD OaZC, __ _ 
He~~ TAY 14,bO :0,112 146,00 60,b.J 20,44 67,0.J 
.,Y,tlC llC 0,0 UoO OoO O,O 0,0 Q,0 
"11:oJ F.O<J 0,0 0,0 0,0 0,0 O,O O,O 

~~~~1:~L"'1~--------o~·: g:~9-!'--------,o~::u.._ ______ g;~~~-------..,.o ::~ o:~:----.-
OPh • IDAI;; 0,0 C,O 0,0 0,0 0,0 0,0 
C•l::H FUS . o.o 0•0 O•O 0•0 O.■ O 0•0 
Pi:CT GRA ________ ...,,O ·- ·---·--OoO --•·----0•0. ·- ·-·•·--- 0,0 ... • 0o0 0,0 
Pl-:Yl P;jll O,..J_ Oob5 3,40 1,41 0,0.J 0,11 
PISTA CR 0,0 0,0 O,O OoO 0•0 0,0 
PC:LYCh<k Clo04 C,09 O,'>O O,lr O,Oc. O,ld -1'..Cl.-Y..C.IJri.A Q ~0· ______ __,._.~ ______ __,,_.,a~ ______ __,.a •. o __ _. ____ M._o LO. ___ _ 

P/;fu"U:a.1> O,Q o,.·o 0,0 0,0 0,0 0,0 
p.,s.•pcr R o.o 0.0 o.o o.o o.o o.o 
PS•SAll L O,Ot, 0,05 Oof>tl 0,2:i, 0,00 0,211 
SA!l!.1DAE~-------Clo0 ·-·---·---·•c-c ________ o,0 --·--·-- ----· 0,0 0,0 __ , 0,0 
SC,\L 1,.1' o,,> 0,0 0,0 O,D 0,0 O,O 
SPIC FIL 0,0 0,0 OoO Ooll 010· 0,0 
STN.te l::..A O ■ O O ■ O o.o o.o 0· ■ 0 o.o 

i}~z{t~ g-:--~-6-------g,:-:H i::0------'--'~-:~1 :-:-g:. s:-~1;---
TF.KE :,T;;. 0,0 0,0 0,0 0,0 O,O 0,0 
TE:R•U>AE OoO 0,0 0,0 0,0 0,0 OoO 
TRtt c1....__ ________ o.0 ··-----~ .. --0 ■o .. _____________ 0,0. o.o ··-·-·---~ 0,0 _ o.u 
SP FRACi 0,0 0,0 0o0 Ooi;I Oo0 0,0 

ACTECCIN Oo04 0,05 0,40 Ool7 OoO.I 0.011 i:~~: ~ g:-:4 s·:~s ~-=~0 ... -------~~-i~r-------'!g:g-------::-g~---
"' ITA rue o,o ·o,o o,o o,o o>,o o.o 
"IASS Mf.N 0.12 O,le 1 ■ 20 0.~o O,Oil ,0,28 
Cl:.hllPLJfA. __ , ________ a •. O,O ·--~----·--O•D. __ ,. _________ .,_0,0 •• ----····-- 0,0 _ ·-···--·· -·· 0,0 ··-··0,0 
(;l'ISTHIJ/l 0,0 0,0 " O,o U,11 O ■ O O•O 
TIJ><dCNIL 0,0 0,0 OaO CloO 0,0 0,11 
i>tLYo>LAG 11 ■ 0 0,0 0,0 OoO -0.0 0,0 
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PCT OF TOTAL 
DRY WT •'..§.11..!!!.!.._ 

1rn/'s~~ g:g ~=g g:•o-------g~g-------."o:·'!o'--------g:r===-
U}\l'!.K ser o.u o.o o.o o.o --,.o o.o 
(jJV f OoO OoO OoO 0,0· OoO 0,0 111v 2. ___ o.o ____ , o.o _______________ o,o _______ • ··-· o.o _____ o,o ···-· o,o 
CJV .:! 0•0 O ■ O O•O · OeO 0•0 O.O 
(i,,.Q Vc!N 0,0 0,0 _0,0 0,0 OoO OoO 
CLINCCAf.l 0,0 0,0 0,0 0,0 O,O 0,0 

-t~~u,.--------~o~.Lg.,_ _______ oKo~:~g'-------g,:~ tg------~o~:g g:-:---
•MACOMA 0,116 O,.!~ 4,60 1,91 0,23 0,75 
NCCI R.C:C OoO 0,0 OoO. 0,0 0,0 .. 0,0 

. :;~(;i,~~~---------g:g----- - g:g ----------g:g •-·-···. -· -···· g:g- -····- - -·-·· g:g -- ... -·-·. g:g 
MYS TU,.l 0 ■ 211 0,08 2o80 1,16 0,14 Oo46 
NLC TtiN OoO OoO 0,0 0,0 0•0 OoO 

.....e.c.t.~ Ct:.P Q a O ...,g Os O Oe O.■ 0 o-..a __ _ 
PSE.P Lu~ 0,08 0,011 O,!hl Oo.l3 0,04 0,1.J 
SCLA COL 0,10 OolO 1,00 Ooll2 O,O!:> Ool6 
Tl, .. LINA Ool6 0,15 3o60 lo50 0,18 O,S9 .lt-TA....fLE. ... ___________ ,u •. o. ________ Q,Q _________ ,Q_,o ______________ o.o _______ -'-·•·o•o ---·-···- .. o,o 

USTRACOD 0,0 0,0 0,0 
CCPca:C-'-L 0,0 a.;o o.o 

J:.CP.£:.11A R D ■ !il ,'L.Q Q.J» 
ilALAf\US OoO 0,0 0 ,O 
"'t.u FU!o O ■ O a.a a.a 
CI.M. l 0,0 0,0 0,0 

• CUM c! . -·--•.·-----------·O•.o ·---......11.---.. ·•·• o.o.K __________ o.o .... ---··· 
Cll'I 3 a .a . a.a a.a 
OIASJYLI o,o o,o o,o 
Ll:l'T SAV o.o a.a 0,0 

....L..l!U1o...J..l.· 110 o,o 
PARA l:.Lc. O,D D,o 0,0 
C.AJ'Rt.LLI o,o o.o a.a 
AMP I IOAI:: o,o o.o o,o 

...A"l'-~.1.SI'..& D!"' 
A"PITl1C!:. 0,0 0,0 Q ,0 
ACR Cl.LU a.a 0,0 0,11 
CCROFH 

. o,o 0,0 0,0 
GA'4' IOt.A Q,O o.o -~ .. _-• 0 .0 
~l;L I Dt.h 0 ,O o.o 0,0 
l'o:!LI TA • o,o 0,0 o.o 
DLC•IuAt! 0,0 0,0 o.o 

..a.cue. a.O 
f'HDJ(IOAla. O,Q u,o 0,0 
PliCTCMED 0 ,Oto Oo05 0,60 
SY"' SHUE o,o o.o Q ,0 
CAL GIG .0,0 .................. - . a.o ... a.a 
C.ANC !;!,<A 0,0 0,0 o.o 
CANC. GFfA 0,0♦ U,09 D.40 
C..Af\C. Pt<C o,o o.o 0,0 

..C11Ah l)"L ·Q:...0 .o o ... 
EI.ALUS 0,0 U,Q 0,0 
Hc.,IG !.R o,o O~Q o,o 
MLNI QUA o,o u,o OoO 
c,:.c:~ G"A O,Q o.o 0,0 
PAG Al.l:.U O,·Q a.a 0,0 
PAG Utk o,o o,o o,o 
PAl,D PLA o,o 11,0 Doll 

..£J.t:'!'1 l"'~ll Ck!) o. o.,_o_ 
Fl"" 1:iCC (,,10 o.oo 1,00 
PINN TUd o~o o,o o.o 
PUG GRA o.o .o.o o.o 
SCL.:r; AL -··· .. OoO o.o 0,0 
SC.VRA AC 0,0 0,0 o.o 
Sl'IR PRJ 0 .o 0,0 0,0 

..IIJ!Ptt.LU. Q.,_l)fi C..aQSI 11,6 
GF11 IICUL o,o o.o o,o 
A!.T1:.;;,uo O,D 0,D 0,D 
p-,c,.c lie: o.o o.o O,Q 
~(11ll'OU> o,o OeO 0,0 
CtNllnllCH Q,04 c.oc; 0 ■ 40 
LLPTC CL 0,06 OolJ Oo60 

_Sll'UhCUL Q a ..... a 011:D 
l"-HlhcCNI D 0 ■ 06 0,09 D,!oO 
AMMU HL-" o.o U,O o.o 
11/,,.l)P PUii a.a o.o 0.0 
l'kllLIS L o,o a.a o.o 
Pl.<IJ NllT Q,O c:,o 0.11 
fCi<i OoO 0,0 0,0 
Mll.iS:Gt::L 0 ■ 11 0,D OoO 
.M~S.S;l;!i!',k PJ19 0.-; 9.•P. 

Tl:iU.L ,· 24 D,80 

a.a 
0,0 

.a 
0,0 
0,0 
o·,o 
o.o 
0,0 
o •. o 
0,0 

..A. 
o.o 
a.a 
0,0 . 
a.a 
a.a 
o,o 
o.o 
... o 
o.a 
o.o _ __ a.o_· _ 
a.a 
0.25 
o.o 
0,0 
0,0 
a, 11 
0,0 
U,11 
0,0 
o,o 
0,0 
0,0 
a.a 
0,0 
o.o 
o ... o 
0,42 
0,0 
0,0 
0,0 
0,0 
o,o 
o,.z 
a.a 
0,0 
o.o 
0,0 
0,11 
0,25 

a.a 
0..-2:i 
a.a 
0,D 
o,o 
0,0 
0,0 
0,0 

... o 

o.o 
0,0 

o.o 
a.o ..... ,_ ______ -'!'g-~----,hD 

o,o 
a.o 
·a, o 
0,11 . 
Q,O 
Q,0 
a.a 

0,0 
0,0 
a.a 
0,0 
0,0 
0,0 

~ ~-------o.o __ _ 
0,0 
D,O 
IJ,11 

o.o 
o.o 
o.o . ~-------•0---

O,O 
0,0 
0,0 
0o0 
a.o 
0110· 
0,0' 

0,0 
o.o 
0,0 
O,.Q 
0,11 
0,0 
o,o 

.._ ______ ..,o:g---
o,O 
0,01 a.o• 
OoO 0.11 
o,o o.o 
-o.o 0,0 
OoOl 0,0.1 
o,o o.o 
o •. o 

, _______ .,..o __ _ 
o.o 
1),1) 
o,o 
0,0 
11,0 
0,0 
o),0 

0,0 
0,0 
0,0 
o.o 
o.o· 
o.o 
o.o , _______ .,, __ .._o __ _ 

o.,O 
0 ■ 02 
0,0 
0,0 
0,0 
0o0 o,o 

0,117 
o.o 
a.a 
o.o 
0,0 
o.o 

-------~~~6---o •. o 
OoO 
O,Q 
0,0 
o,o 
o.o ... 
O,Ob 

11, O 
o.o 
o.o 
Ool.J 
.0.20 

.o _______ ... o.a.___ 
0,01 
0,11 
D,0 
O,D 
0,0 
OoO 
OoO 

0.02 
o.o 
0,0 
0,IJ 
0,0 
o,o 
o.o 

o.,.ll . _________ .. uLo ___ , 

J0,49 
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TAULt II t I CMAS S (wEIGhTl ~UJ,I J,IAAY 

SlATJUt, 11 $ HAI.LS 

TAXCt, COOC: J,lc'.At, wt.lGHT/ STAr.CAf.0 wET w t;; JGHT ✓ PCT 1JF TOTAL l)'<Y W(.IGHT/ PCT OF TOTAL 
11AUL __ _____ vt.V l ,\T l Cl\ _ __ ___ Sil ,1-1 ,_ __ • Wt. T .,r_,/.::,IJ , I\ · - ·-·-·--:,y .H, ___ _ _ iJ iH _ ,;f • / :, <J . "•-

FtRAJ,1 I 
FC>Hlf 7. 
ACUTYLLA 
N E.t.1,t.;:,: J LA 
,-tMATUOA 

DIO CHN 
L>CHV A,._N 
t:T LCNGA 
I:: T fl.AC! 
c:I.L J,1AC 
c.\..L SANG 
E.XO \rt~U 

o. o 
0,0 
0 , 0 
0. \(,, 
o.o 
o • .J4 
o.o 
0,0 
o.o 
o.o 
0,22 
0,0 

-~tn-- t-:..,•~p- - ----- --Q.,_O 
0,0 

GL YCtl"!A 
GLYCJt,Ct: 
HCJ,i J J.: BO 
Ht S ' IOA I:; 
Lt" L CM; 
LL,.. Dt-t J t-..L: 

0,0 
0,0 
0,0 
o.o 
o.o 
O,J7. 

-~t~~~y~nl---,------j ...J} 
O,Od 

N(Pt,,lYS 
,._E ~ C~ .I\N 
N l::A l'RO C 
C J\U ~ LC G 
P~Lt flc.L 
P E(.:, J,..S,P 

-}~~1..G,A,,-"'~..._ _____ _ 
Pt--Y ,-,AC 
PL;.T o lC 
P CL Y TUT 
PCLYI\C I 
PCLYi-0 2 
PkOT G~tA 

.. Sl~~lPAt _______ _ 
S T l""l N Ut. 
SYL L l lJ,\i;,. 
S Yl..L JS 
~ p Fk .\G 

A,-Pt"i.A Al'< 
AN P H • OJ. I: 

J..f,!i . . E. -l. ;;.. 
A>I D ►-c vu 
,~~ CAP 
CJq., , JOAC 
Cl ,< • lNA[;. 
H,l._:L( c: L 
L~ ON Clfl 
~.AGcL 1-'I 

--- - - . -·--

.. . ·-- -- -·· ··-

o.o 
o:o 
o.o 
0,138 
o .o 
o.o 
Q._ . 0 
0 .2 2 
o.c 
o.oa 
0, I 0 
o.o 
0,0 
0, 0 
o ... o 
0 , 5 • 
C ,O 
0,0 
o.o 
0,0 
0 , 02 
o_._Q __ 
I, I • 
0 , 0 
o.o 
0 ,0 
0 , 06 
0 • 1 6 
o.o 

o.o 
0,0 
0,0 
o.;,c 
0,0 

o .o5 
o.o 
o .o 
0,0 
o.o 
0 .1 e 
o.o 

.,_1 
o.o 
o.o 
0 ,0 
0 ,0 
0,0 
0,0 
0, I b 
O.t..O 
0 ,0 8 
0,0 
o.o 
0 ,0 
I ,4e 
0,0 
u.o 

o.o 
o.o 
0 .o 
I ,60 
o.o 

o.o 
o.o 
0,0 
v.JJ 
0,0 

0,0 
o.o 
o.o 
0, lb 
0,0 

"· 0 o.o 
o.o 
0 • ti.l: 
o.o 

.l.40 u.7d U74u ·2-; :..-J---
0.0 0,0 0,0 0 , 0 
o.o o .o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o 0,0 
2 .20· 0,51 i),31 1,57 
.i.o o.o o , o o.o 
o.oo _______ o _,1 4 ____ o.oa ·----· 0,4.J _ _ _ 
0 , 0 o.o o.o o.o 
o.o o.o o.o o.o 
0,0 o.o o. o o.o 
o.o o.o o.o 0,0 
o.o 0,0 o.o o.o 
o.o 0,0 o.o o.o 
3, 2 0 0,74 0 ,45 2,<'6 

------ g-: ~---- --·----g :ti- - -----'!o ! t~.-------g; ~r- -
o . o o.o o.o o,o 
0.9 o.o 0,0 0,0 
0 .o o.o o.o o.o 
a.ao 2.03 1.23 b,2<1 
o . o o. o 0,0 0,0 
o.o O .o o.o o.o 

9 .. ,.9. 
0,~4 -------~:·~a i:-Z1------~-:~ 1 1:~,- --
o.o o. o o.o 0.() 0,0 
O.IJ 0 • 00 0. l 8 0 • I l O • S 7 
<l .o 7 I ,00 0,2 J O. J<> o. Tl 
0,0 o.o v.o o.o o.o 
0 ,0 o.o o.o o,o o.,i 
0,0 0,0 0,0 <l, O 0,C 

. 0., V _____ o_.o ______ __ o . o _________ u. o ____________ o.v _ _ _ 
0.1~ !:> ,40 I , 2 4 0,76 3 ,'1<, 
o.o o.o u. o u.o o.o 
0,0 o.o o.o o.o o.o 
0,0 o.o 0,0 o.o 0,0 

o.o o.o o.o o.o o.o 
C,04 1),20 C.O:i 0 ,O.> o. 14 

.(,l _ _ ______ o_,o _ o_. o _____ o. o _________ o,o _ _ __ 
f,;. 7 ~ 11 , 40 .t:..6J- I• t,Q O, I<\ 
0,0 o.o 0 ,0 . o . o o.o 
o.o 0,0 o.o 0,0 o.o 

___ c . o _o.o o. o o.o o.o 
0,05 O,bO 0.14- 0,08 0., . .1 
0 , I S 1 .tJO 0 .37 0 . 22 I, 14 
o.o 0 ,0 0,0 o.:) o. o 

_l(.,l L .' : v..:.1.;. • . 14-- ------0 . 2 l •• 0 • .l ~ 0 . -2 0 ________ 1, O•) ___ 

" f.. !> O fAY 6 , Ot, 5 .31 ou,oo I~• 0 1 
~ y ,~ JC ,;.; 0,0 o.o a . o I) • 0 
r.EU ~o e o.o o.o o.o o.o 

...h C LiL Ti::"'---. J.L..l) _a .a. G..2u __ , _________ u .. 05 
CiF H t;:L LI 0 ,0 2 () ,04 o . 2u o. o~ 
C::Ft-t ' l l>AC o.o 0,0 0 , 0 c; ,o 
U ·.., E. N F U':). 0 ,0 0,0 o . o 0 , 0 
Pt<; T G'1 A -- --··-· -- 0 • 1.4 0 ,1 I I ,4 0 0 . 3~ 
Pt-<YL P,..Q 20 , tiZ 15 .. ~, 26#:S , GO 60.41 
PISTA CA 0,02 0,04 tl , 20 o.o~ 
PCLYCl<=A o.c2 o.o .. 0 . 20 o. O':t 

_J:>CL Y Cl.-uA.. o.u ____ ~G a .• o _ _______ o. 
Pt, l C r..u:S.t.> o.o o. o o .o o.o 
PS.'PCT fi 0,0 o.o o .u 0 , 0 
t' S • S.>.d L o.u 0,0 <.l, 0 t>.o 
5Jq3 • J LAE . ... - --- ···- ··- 0. 0 o.o ---•·►••-, .. ·- 0,0 o .o 
St.:AL ,,.,f v ,O o.o o.o 0,0 
St= IU f- IL o.o o.o 0,0 o .o 
S J 4t::~ t~ o.o o. o o.o 0,0 

-5 l .Y L... . . . f'L.LJ -·-"•..O a .• o 0,0 -------- 0 • 0 . 
Tl. LC c.c~ 0 .4it' o.1e 4,bO 1.11 
J L ~E !> T.; 0 . 20 0 • .,. 5: 2 . o a. 
T li.: ' l VAC 0,02 0 . 04 0. 20 
?R IC (.,LA --- ·--··---·- o.o 0,0 o.o 
SP F AAO 0,0 0,0 I) .o 
~CTLCCIN O.O 0 , 0 0,0 

. ll ~.:i.l~ L ----------"·..__o_ ___ _ _ _ __ Q_._Q _______ _ __ o, 0 
G .A S T ;: o.O O.Q O.O 
M.JHi lU H 0,0 O.O 0.0 
P\.,l ~ S ~~l: N o .. ot, , o.1J 0,bO 
Ct""C. PU T~ _ ·--~·-···--·-·- 0 ,0 O.O o.o 
uµ1s1t1013 o.o o . o o.o 
r1... 1-H;"-""''-- n.o o,o o.o 
t=Cl.Y LAC. O.O 1).0 0 ,0 

t) . 4t, 
o .o:, 
0,0 
o.o 
o.o _______ o. o ____ _ 
o.o 
o.o 
0 • I 4 
0 ,0 
0,0 
0,0 
0,0 

o.at 4J,41 
o. o o. v 
o.o o.o 
OA .llJ 0.1 .. ____ 
0.0.1 o. 14 
o.o 0,0 
o.o 0,0 
0 , 0 l 0,07 
2 , 6d 14 • 71) 
0,03 o. 14-
o.o;i 0,14 __o. o ________ o •. o ___ 
o . o 0,0 
o. o 0,0 
o . c 0,0 
u , o o.o 
o. o . o. I) 

0,0 o.o 
0,0 0,0 __ _ o.o o.a ___ 
0,05 0.2. 
0.2a l • 4 J 
O,OJ 0 • I 4 
o.o 0,0 
il .a o.o 
o.o o.o 
t ·Z--------g: g- - --
o. a o.o 
0,04 0.21 
o,o a.a 
o.o o.o 
o.o o.o 
0, 0 o. 0 
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Table 11 continued 

STATION 11 5 t-t!\ULS_ •...• 4 - ....... - ...... --------·-----·--·--........ - .. - - -· ---· 

,.EA"1 WEIGHT/ STANC.UlD W5T W!:!GHT/ 

-------------"''""IA_Ut.=-------D~~-' "T '-.. 0 .. N~----~so • ~. 
F'CT OF TOTO.:. DllY WF.IGHT.I 
Y~_L-....t.~~.M. s-.>. M. 

PCT or TOTA.L 
DRY WT ~-S..9.!!!k. 

--!;f:f-s~~~-------~g~:~~ o :~-e~------t!~----g; !~ · g:~!-------"o·:~~---
t1ANi< Si,T o.o 0•0 0.0 U•O OoO 0,0 
e,v l o.o OaO 0 ■ 0 o.o O.O o.o 
df.Y 2 ... _ _u.o .. ,----··--·- .. -o.o .. ____ .,, __ ................ o,oh._ ............. - o.o --···-··· .. -·- o.o o.o 
6ZV J 0,0 0,0 0,0 U,0 O.O 0,0 
CARO Vl!N O,ll 0,0 0,() 0,0 0,0 0,U 
CLJN<:CAR 0,04 O,O'l 0,40 0,0·) 0.02 0.1a 

. ..U.CL.At.l'L_ ~~------~--a _______ a.11-. ______ o. o, _______ o.u__ __ 
Ll.C' h:,h O ■ 02 0 ■ 04 0 .. 20 0 .,Q';) 0• 01 0.,,0,5 

.r,,Jccr,,.i. 0,611 C,UJ 6,bO I,!>-:! o • .JJ 1 .60 
I/CCI lii:C 0,0 OoO 0,0" 0•0 0,0 OoU 

-~~~c~~~~g:~u·------··- --~:~.-------- ~:~o ?:~.i ·--·------· g:~'> ·· - - -- ~:g'> 
MYS TUMI 0.06 0 ,OS O ,60 11,14 0,0.J 0, 15 
ti.UC TC.N O .. o C ■ O 0,0 O ■ O 0,0 O.O 

_e.cca_ce e n It. ... o .• .,__ _______ o_,. o o •~·"---------·O. o~---
PSl!P L.OR: o .. o,! 0,04 o.2u O,Oti o .. a, o.os 
SCLA CCL Ool2 Oo22 1,20 0.2:1 ll,06 O,,H 
TELLJflA. Ool8 O•l l I ,Oil 0,41 0,09 O.q() 

.Tl-!Y-A FL,;;_,_____ 0,0 --·-------- .0.11 ___________ 0.o ____________ , o.o -·-·---·--·-·u·o o.o 
CSTRACOD 0,0 o.o 11,0 0,0 0,0 0,0 
CCPC:CAL O.O 0.() 0,0 O.O O.O 0,0 _c.ceJ;..t.t!A" o ,..9, ______ ~o •. o~ ______ o_._o. _______ ~O• o. _______ q,_o___ ____ ~O• ... o. __ _ 
SALl.hUS o.o O ■ O o.o o·.o o.o O ■ O 
l,EB FU(; 0,0 0o0 0,0 0o0 0,0 0,0 
CU"4 I . o.o O•O 0,0 O•O 0,0 O•O 
ci.R 2 -------····--•---·--"'-o.o ---··--··---- o.o __________ o,o ____ o.o o.o o.o 
C'I...M: .J . o.o. O ■ O o.o O•O 01111&1 o.o 
ClASTYLl 0,0 G,C 0,0 O,O 0,0 0,0 
LEPT SAV 0,0 OoO OoO 0,0 o.o 0,0 

-L-1-!lltN-L l-----------.0-------u,.,_ ______ _, .,__ ______ _.,, .,_ ______ __,, •O O• 0----
P/lltCA 1::LE. o.o o.o 0,0 0110 o.o o.o 
CAPkl:LLI O.O 0,0 0,(J 0,0 O.o O ■ O ""'po J,>;,L o.o O•O 0,0 o.o 0,0 0,0 .....A~t1_11..l!iC_,._ ________ ~, .. -------~A .,_ ______ _.,~u _______ o.. ..c __ _ 

:~~I ~~~5 g:g ~:i g:~ ~=~ i:g g:g 
CCIICPH 0,0 0,0 O.Q D,0 0o0 0o0 
GA"'' lDLA 0,0 Co0 0,0 0o0 _ llo0 • 0,0 
l•ELI Of..N o.o 0,0 0,0 <>•O 0,0 0,0 n~nti:1a g:i i:i · g:g i:i i:g g:g 

J'Jtllt U,_.._ ________ __.._,D, _______ 0 • Q _______ .._ ., _______ .,_, Q ________ _.. ,.0 Oo.0 ----

Pt-OX I LlAi: o. 12 -c,ce l 1120 0•2.fJ u.02 O ■ 12 
FkUTCMEO 0,0 0•0 0,0 O.O O.O Q.,O 
S'Ut ~t1!.1E o.o O.O 0,0 0,0 o.o o.o 
c_..._ GIG o.o --.... ____ 0 .. 0 .... ___ o.o o.o __ o.~ o.o 
C.Al,1C l;,~A O.O O.O 0110 O,O o.o 0•0 
Gi&t,C G"A 0,02 o.C4 0.20 0,05 o.oo· 0,02 
C,,1,C l'~O O.Q OoO 0,0 O•O 0,0 0,0 

~t!!:~~A._ ________ _.._o·:"'o'--------"o:~ o:o g:~-------g:~ o:g----
UE"IH, Of< Oo02 0.04 O ,20 0,05 OoOO. 0,0.! >'u.,, au;. 0,02 c.o• o.zo o.o:, o,oo o,o:z 
or. .. G GRA 0,02 0,04 0,20 Ooll:, o.oo o.oz 
PM, .ALl':U 0,0 0,0 0,0 0,0 0,0 0•0-
~;IG ~.i::~ O.O O.O o.o o.o 0,0 o.o 
P.A._D PL" 0, 06 0 ,o:, 0 ,60 O• 14 o, 01 O• 06 _I.UJ\b....F./..,_ ________ ,o_._ .o o •. o .o .. o-c--______ w .. O ___ g.o, ... __ _ 
PINN OCC 0,12 0,11 l,2U 0•2<1 0,02 0,12 
Plt.iN TIJU 0,0 o.o o.o 0110 0,0 0,0 
l'UG GRA OoO 0,0 0,0 OoO O.O OoO 
SCLEla AL 0,0 0,0 o.o 0,0 o.o 0,0 
S(Yi<A AC 0,02 0,04 0,20 0,0!, 0,00 OoU?. 
SF I ,',i P;:; I 0 004 0 ,09 0 ,40 O, 09 0, 01 0• 0~ 

~-----~D,2 _______ 0.or.:-"------~o .o~-------':"._0-1 __ _ 
o.o o.o 0,0 o.o 

J"'et1L.l.l" o_,j; o~o. 
Cl'H jlCUL o.o o.o 
ASTi;.ACIO o.o c.c o.o &J.,C o.o O•O 
PYCN'- ,-,c o.o o.o 0,0 O•O 0,0 0,0 
iaci,,.,010 o.o 0.0 o.o o .. o o.o o.o 

o.uo 0.1.a o.ca o,41 
o.o o.o o.o o.o 

0ti,.i;~OCH 0,08 o. l3 
LEl,IJ,.; CL 0,0 u.11 

------•6.._ ______ o. 1• ______ o. oo.. ______ _., •. .:u __ _ 
0,212 o.a., o.oo o.ol 
o.o o • .o o.o o.o 
o.o o.tl o.o o,o 
o.o u.o o .. o o.o 

_.s1P..1.i,.cu 0.,06 .011_ 
Pt1U;:;t.NID 0.02 o.o. 
.Al'-'lll t,(.JC 0,0 0.0 
AMJP PU~ o.o 0.0 
Pt,OLlS L 0,0 c.o 

o.o o.o o.o o.o 
0 .o o.o o.o o.o 

PCi.J NUT 0 .o 0,0 
o!GG 0.0 o.o 
'<I-SS :G!.L o.o o.o o.o o.o o.o o.o 

_lfA55 ;HAR ___ O.,A o. ________ o .o.._ __________ _.,_ o ... o ....o ___ _ 

TCTAI.. 4.14000 111.61 
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T.ltlLl 12 

STAT I ON I L :, HAI. L S 

T .lXO,-. COOL 111:.\P. wt:: I GHTI' STI\NC A t,; wcl • L I GtlT I' PCT JF TJTAL OR Y wC I GH TI' PC T JP TJ TAL 
.l tA u~ _____ {JL Yl A.T I C ______ :;u , M. - •CT ;.f ./ $ 1J · "" ·----· S'-' • 1'-1 . ____ !).., y_ .r.,~o . M . 

FC ll ,.11 I Z , 08 1, Z I Z0 , tl0 2 1, 11'> 0,21 3 , 3.J 
FC A#' 2 0 ,0 0 , 0 0, 0 0 , 0 ll,O 0 , 0 
,1 curvu,_. ll , O o . o o . o o . o o , o o , o 
Nt:M._ · r t.: 4 0 , 2 4 0 , 2 1 2 ,4 0 Z , 5 .J 0, 2 4 3 , 9 1 
" (. J,i'AT OU A Oe\l O. o O . O 0 . 0 O.O 0.0 

o Tcc·RN 0 ,0 o.o o-;I) o.-o O,Q o. o- - -
oc Y AP.N 0,0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 
L T LCNG .\ 0 , 0 0 , 0 0 , 0 0 , 0 0,0 0 , 0 
C: l ?,iCI 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0,0 
1: 1.L 1'.>C 0 , 0 0 , 0 0 , 0 0 ,0 () , 0 0,0 
£ UL ~At.G 0 ,0 0,0 0, 0 0 , 0 0 ,0 0,0 
t: J< (l H .f.O 0,0 0,0 0 ,0 0 ,0 0,0 0,0 

..S. t <:.. .M':----------"~- ' •hZ l------~ . • ,o _______ l , ,!I> ______ Q , 17_------~z , 7J __ _ 
GLY C CAP o . oz o . o~ O • .iO 0 . 2 1 o . o.J o ... o 
GL YCf. RA O • 0 0 • 0 0 • 0 0 • 0 0 • 0 0 • 0 
GL'l'Clt.u 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 
Hc•UP [JQ 0,0 0 , 0 0 , 0 0 , 0 0,0 0,0 
ht: • JOAt:. O t O O eO 0 .0 O . O O e O O.O 
l. t::P LGhG O .O O.O O . O 0 , 0 O . O O. O 
Ll. " Cl ~ I NE 0,JI, 0 , .!J .3 , o0 J ,7J o. ~o 6 , ZO 

Nl5~~YS I ~g-4-- --- ---", :-~J ~20- ------~~~ .. - ------1~:-~2 Z I :~2 ---
" t PHl Y'S a.a c . o o . u o . o u.o o . o 
f'. (:~ URAN OeO O . O O . O O. O O.O O . O M,.. ~ i.oc o . o o • u o • o o • o o. o o, o 
c~o f.cLLG o . o o . o o . o o.o 1) , 0 o .o 
PAI..( d!; L 0 , 0 0 , 0 0 , 0 0 ,C, 0,0 0 , 0 
Pf;I~ .. ~P 0,0 C,O 0 , 0 0 , 0 0,0 0,0 

Y t: C Y. ... ,,_ ______ _,, . o ______ ~ , _o ___ ____ ,, , o __ o. o __ _ 
<>H Y GkG 0 , 2b Od.l 2 , 60 ~ . 74 0 , J ~ . 2 
Pt-Y l'AC 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0,0 
PLA T ti IC o . l b o. z~ 1,60 1, 6,i 0 , 2 2 .J , <>5 
P CLY r o r O,C6 _ o.o ~ 0, c.0 0,<,J O,O!J l,.JI 
PCL Y1'0 I 0 .0 O . O O.O O. O O.O 0•'-' 
Pi:LY NO 2 0 , 0 0 , 0 0 , 0 0 , 0 (),0 0 , 0 
~ P C.f C, h A O . O 0 . 0 O. O O. O O . O O.O 

_s: G• 1CtA~ ________ o..., _______ OtJ>: u. o o_. o _______ o. o_ o.o _ _ _ 
S lt-tc.f\ E C o.o 0 , 0 0 , 0 1) . 1) O . O O+O 
S~LLIO At 0 , U 0 , 0 0 , 0 0,0 0 ,0 0,0 
S YLL I ~ U , 0 0 , 0 O . O 0, 0 0 , 0 0, 0 
f. " F>'-'G _ _ _ o . o __________ o. o. _ o.o o. o o,., o.o 
A. ►' PH_. AR 0 , 0 0 . 0 0 , 0 0 ,0 0 , 0 0,0 
IU"t-i t" 'LA~ 0 , 0 0 , U 0 , 0 0 , 0 \) , 0 0 . 0 

-+;7o e~~bi-- -------oo!',~:g~2------~~c-·:i • g~~0"---------'g: ~ l -----~ : ~-=3------ g:-~~--
( # P CAo> 0 , 0 0 ,0 0 , 0 0 , 0 0 , 0 0 , 0 
C#P ' l t,At 0,02 0,04 0 , Z0 O ,.! J 0,0.J 0 , 46 
Ctr1; • 1I-.i.A £ o . o _ ·--- ··- _o . o _________ o. o c,,c, o." o,o 
HAl'LC LL 0 , 06 0 , 05 0 ,b O 0,1,J 0,0!1 l, J f 
LAUN Cl"' 0 , 02 0,0• 0 , 20 0 , 2 1 0,0.J 0,4b 
>U GL L P l 0 , 0 0 , 0 0, 0 0 , 0 0,0 0 , 0 

.Jt.AL' .10 • ..1 'L-- _ _ ,_.4.1 _ _____ ..., .__.ao _ _ ____ ....., , 1 9 __ _ 

Nt:!>0 J .l Y 0 ,0 0 , 0 0 , 0 0 , 0 t' , 0 0 , 0 
,, -, ri 1 C OC o , 0 0 . 0 o , o O . o O, 0 0, 0 
NtU hQ il 0 , 0 0,0 ll , O 0.0 0 ,0 0,0 

-~~ l.~ l~ --- - - - -~o~. 40------- No-~~ o : ~~-------~o : ~ - - -----~v-:-~ ~ ! : ~ \l - -

c~ t-t • lO>f 0 , 0 0 , 0 0 , 0 U,O 0 , 0 0 , 0 
C -. E,N FU5, (l.,Q 0 , 0 0 , 0 0 , 0 0,0 0 , 0 
? tCr Ck A ·-------- 0 ,1 2 0 ,1 3 . 1, 20 l, 2t, 0,01 0, 20 
Pn YL 1',>C 0 , 0b 0 ,I J 0 , 60 0 , bJ 0,0 1 0 ,10 
Pt S TA C.~ 0 , 0 0 . 0 0 . o 0 , 0 U,O 0, 0 
P CL Y, l teJ.i O .O O . O 0 , 0 0 , 0 O.O 0,0 

...R.C L YDt.J h,~------- - .u • o .,..-------" .,__ ______ _.. .• u, _______ _., .. ,,__ _ _____ u., o o. o _ _ _ 
P .. t ()"uS P 0 , 1 2 0 , 0 '1 l , .lO l , 2 u c.>. 17 .? ,7l 
P ~ • P C. T R 0 , l) 0,0 0 ,0 l.l , 0 0 , 0 0 , 0 
PS • s ~ o L o.o 0, 0 5 0 , 40 0 • • 2 \l,06 0 , 9 1 

. S > O • t:AC. _ ------ __ 0 , 0 4 _ _ 0 , CJ9 - ------· 0 , 'h) 0 , ftl: O , Oo 0 , 1.J l 
SC.\L J "'F 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 
S P l v FI i.. 0 , 0 C , C 0,0 0, 0 0,0 0,0 
Sl ll t:t C~ 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0,0 

-fl~~~---- --- --~: .-.------~o: ~-6------ ~-:~o------- 0 : ~.J -------~ :g. g: 12---
1 t"'t. !,,, TR 0 , 0 CJ , 0 0 , t,) 0 , 0 0 , 0 0,U 
Tc,P IUAt 0 , 0 Cl , C 0 , 0 0 , 0 0 , 0 0,0 
Tf.. l C GL ~-------- --- 0 , 0 . --·· _______ o.o . o , 0 0,0 O, 0 0 ,O 
SP FNA<.; 0,02 0 ,04 l) , 2U 0, 2 1 0,0.3 0, •o 
~CTECC IN 0 , 0 0,0 0 , 0 

{!~ <!:r-';,!--- - -------"'v",""'o....._ _ _____ ...,," ~ ~ ,__ _____ __.o·-: ~ 
"'JlH Tl.JO 0 , 0 0 ,0 0 ,0 
~•~s ..,, :... o . o o . o o.o 
c c1.cr c rA _ ______ ____ o .o o . o ·-•- -·- - -- o ,o 
CP J S f l'f'Jd 0,0 0 ,0 0,0 
n., uuc.,-. JL o,o o .o o, o 
JJ(l.Y l= LA C 0 , 0 0,0 0,0 

o.o 
____ 1.20 

v . o 
1) ,0 
o.o 
0, 0 
o.o 
0 , 0 
o.o 

o . o 0 , 0 
_____ ,o~ 0-------1 , Jl __ _ 

o . 0 0 , 0 
0 , 0 0,0 
0,0 0,0 
0 , 0 0,0 
0,0 o.o 
U,0 0,0 
() ,0 0,0 
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Table 12 continued 

SUTJ::JN 12 S HAULS 

T 4XON coo t: MfAN W~tGHT/ STANOA~O 
-----~-A--'U'-'L'-------=Cc:::E V [ AT I CN 

WET >< E [ GMT/ 
s () . '-1. 

PCT ~F TOTAL O~Y WE [ GHT/ 
Wl:_! --2!..!..!..(2 •1 •'°1• S'l ,"1. 

PCT OF T OT,,L 
OR y wr. / ~ O..!.!:'.!-

{~f~sf"..,--------~o-'.Lo,._.. ______ _._o .. .-fi·..._------ ~~~ 0-------·-3:~1.1_------g:~~- ------i:·8l---
»A,-.,c St.f o,o a.o o.o o . o o.o o.o 
!!IV I 0,0 0,0 o.o o .o · o.o 0,0 
01v z .. _________ ·---··· •o•o ... ··--·•···· ·•-----• o,o __________ ----~ - - o,o __ __ ___ v.o -.>.o o.o 
e1v J o.o o.o o.o o,o o.o a.a 
CAF10 Vt:N 0,0 0,0 0,0 0,U 0,0 0,0 
CLINGCAR 0,26 o.~a 2 ,bO 2 ,7 4 O, I..J 2, lZ 

·z~§t-1~... o:4u --g-:~J 4:go- ----- ~:~1- ------g;~o ~;-g6---
ll~CuI'A 1.::.0 O.t,7 1 5 . 00 1 ::, . 7~ o.75 12, 21 
t,1CUI is~C O.O 0 ,0 0,0 0 , 0 0,0 0,0 
Ml.SC LAt -··-·-··---···-· .0, 0 ·•·-- ------- .. - 0 • 0 ·-· -·-·· ---· _ 0, 0 0, 0 V • 0 0 • 0 
MYA AH-=.N 0, 12 l),27 1 , GO I , 2a O,Ob O,'JO 
MY$ TUMJ 0,0 0,0 0,0 0,0 0 ,0 0,0 
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