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_ABSTRACT
An attempt has been made to ascertain the validity of the use

of a eulittorzl mollusc - F.vulgata L., - as a monitor of inshore

pollution.

To this end, the biogeochemical composition of this organism
has been investigated at one site, in relation to its size, habitat

on the shore and season of collection.

A further study has been undertaken at several sites covering
a variety of conditions of salinity, degrec of exposure, type of

- bedrock and intensity of man-made pollutien.

The results of these studies indicate that there is an sdvant-
age in choosing this organism for work of this kind as it has shown
a marked ability to "sample" the total geochemistry of its enviren-

mant.

It should be noted however, that this ability could distort
the overall interpretation of comparative studies unless there are
both a standardized sampling technique and a detailed knowledge of

the local geology.
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SECTION I

INTRODUGTTON

In recent years much concern has been expressed over the deterior-

ation of our physical environment, owing to contamination by the products

and by-products of "The Affluent Society". The general term "pollution"

has been used to describe this situation but the term has never been

satisfactorily defined.

Public concern with regard to pollution has, in the main, stemmed

from incidents in which human health and welfare have been put at risik,

and legislation to halt the escalation of fresh water and atmospheric

pollution has existed for several years.

On the other hand, pollution of the marine environment has always

scemed much more remote. The enormous volume of the oceans and the fact

that no country has specific-responsibility for any large part of them,

have allowed them to be regarded as the proverbial carpet, into which

pollutants may be conveniently swept.

(a)

(b)

(c)

(d)
(e)

(£)

The maip sources of marine pollution can be summarised as follows:
Products of natural erosion and weathering coming from run--off
from land or wave action on the coasts. -

Suspended substances in the air, entering the sea, mainly with
the rain.

0il from sea wells or from tanker spillage and dredging, and oil

emulsifiers.

Thermal pollution caused by heated water discharge,

Domestic wastes and sewage, includipg non bio-degradable matter
such as some detergents.

Industrial wastes, which may include both organic and inorganic
pollutants,

It was the Torrey Canyon disaster in 1967 (Belliamy et al, 1967;

0’Sullivan & Richardson 1967; WNelson-Smith 1968; Simpscon 1968; Smith



1968; Marstrand 1974) which first focussed the attention of the public
on the fact that the sea could become polluted, putting the amenities
of the coastal resorts, if not public health, at risk.

Since then, reports of o0il pollution, such as the Banta Barbara
oilwell seepage (Straugham 1972), have become almost daily occurences
and world-wide legislation (Moore 1972; Cuperus 1872; Mensah 15743
now attempts to control willful oil pollution of the high seas.

The list of potential pollutants has also grown, the greatest
concern ' being shown, and most immediate action being taken, against
substances harming man, for example Aldrin, Deldrin, and D.D.T. |

In the Minimata Bay incident (Takeuchi et al. 1959; Matsumoto
et al. 1965; Sweeney 1970; Shigeto Tsuru 1970; Goldberg 1971; Takeuchi
1966, 1968; Ackefors 1971) forty five people were killed, and many more
incapacitated for life. This was the result of fish and shellfish, which
formed part of their staple diet, being contaminated by methyl-mercury of
industrial origin. This incident brought héavy metal pollution tc the fore
and linked man with marine pollution via the food-chain.

Post Minimata concern followed the uc<ual pattern, and the columns
of both newspapers and scientific journals became filled Qith facts and
figures relating to pollution of the sea by toxic heavy metals*. Some
of them are extremely important with regard to to#icity because they
show én ever-increasing build-up and long term persistance in the marine
environment (Halstead 1972). Because of this, many workers have con-
T“céntrated on the"toxicity"proﬁlem of heavy metals. In the FAO Technical
Conference on Marine Pollution and its Effscts on Living Resources and
Fishing, held in Rome in 1970, many such papers were presented (Halstead
gg;giz; Mitrovic 1972; Miettinen‘et al. 1972; Portmann 1572a; d;
Tillanderet al. 1972; Unli et al. 1972).

Many other papers were concerned with heavy metal accumulation

-problens,.

*The term heavy metal is generally held to describe metals having a



1.1. HEAVY METAL TOXICITY

i, Effect on man

Among the most studied heavy metal toxicity effecis on man are those
of lead and mercury. Lead is known to cause cellular altcration of
erythrocytes and changes in blood enzymes (Yaverbaum 1963; Pernis
et al. 1964). Lead poisoning is also associated with a kind of sclerosis
carriages (Gillet 1955; Potter 1961; Muro et al. 1969) as well as
anomalies of neuromuscular function (Silbergeld et_al. 1974). According
to Nathanson et al. (1975) lead inhibits the brain adenyl-cyclase, while
it is known to increase the frequen cy of chromosome aberrations in human
lymphocytes (Schwanitz et al. 1970). Neuropsychic disorders.diso ocour as
a result of lead poisoning (Bryce~Smith 1971).

Among the worst examples of heavy metal contamination is undoubtcdly
the Minimata Bay '"disease" in Japan, and it appears that the mercury
"'pattern" seen there may be repgated with respect to cadmium. In 1970,
the Japanese proved that cadmium caused the disease "itai-itai" oxf
which two hundred cases have been reported, half of them being fatal.
(Kobayashi 1971; Fishbein 1974). Flick gg_gl.(1971)repor;ed numerous
cases of cadmium toxicity and stated that it could be associatedlwith
carcinogenesis.

ii. Effects on marine organisms

The concentration of a heavy metal, which will kill an aquatic

"~ organism, is dependant both oﬁ'the metal and on the organism. Generally,
- according to Bryan (1971) mercury, silver ‘and copper are the most toxic
metals, followed by cadmium, zinc, lead, chromium, nickel, cobalt.
This_order of toxicity, though, is not rigid and is different in differ-
ent species.

Information on lethal effects of heavy metals was given by several

workers (Carpenter 1927; Barnes et al. 1848; Corner & Sparrow 13956 ;



Raymont & Shields 1964; Wisely & Blick 1967; Shuster & Pringle 1969; Eisler

-1971; OuHara 1973). While Wurtz (1962) stated that in the case of

heavy metal pollution of environmental water, molliuscs, having a re-

latively low resistance to high concentration of heavy metals, could be

the first to disappear among the aquatic animals. Poisoning effects

of zinc and copper on several organisms were reported by Wurtz op. cit

Fujiya (1960), Sprague 1964ab, Wilson (1972) as well as of other elements

(Raymont & Shields op.cit Pringle et al. 1968; Colewan et al. 1971; Eisler

1971; Halstead 1972; Mitrovic 1972; Portmann 1972a; 1972d, Keckes

1972; Un1i et al. 1972; Sellers et al. 1975; Betzer & Yevish 1975)

Heavy metals cnan produce a variety ™ of recognisable effects such as

(a) Morphological changes (Boyce & Herdman 1898; Shuster & Pringle
op. cit; Crandall & Goodnight 1963; Rulén 1957;' Lallier 1939;

Wilson & Armstrong 1961; ITubschmann 1967; Brown et al. 1968;
Timourian 1968; Baker 1969; Skidmore & Towell 1972; Nitta 1972).

(v) Growth inhibition (Dilling et al. 1926; Soyer 1863; Bougis 1965;
Bryan 19€9; Mandelli 1965; Brown & Ahsanullah 1971; Scott & Major
1972; Gray and Ventilla 1973).

(c) Béhaviour changes (Sprague et al. 1963).

iii. Factors influencing toxicity

Bowen (1966) stated that it is difficult to summarize exactly what
toxicity implies, since there are many factors involved. Among the

numerous factors influencing toxicity of heavy metals are:

I. Salinity: several wecrkers have found that toxicity of zinc,
copper, mercury, cadmium is influenced by salinity (Herbert &
Wakeford 1964; O'Hara 1973; Macleese 1974; Jones 1974).

II. Size of organism (Skidmore 1967).

I11. Activity of organism {Herbert & Shurben 1863).

Iv, Accllmat17at10n to metals (Edwards & Brown 1967; Bryan &

Hummerstone 1971:; 1973a; b)



VI. Temperature also may influence the toxicity of zinc, copper,
mercury, cadmium (C’Hara op.cit; Jones op.cit; Macleese op.cit;

Hodson.& Sprague 197%9)

1.2. HEAVY METAL ACCUMULATION

Uptake of heavy metals which produces an internal conczntration
higher than that in the external environment, appears to be widespread
in marine organisms.

A number of works refer to an index of accumulation whicli is the
ratio of the element_content in the organism in dry weight basis to the
element content of the water (Brooks & Rumsby, 1965; Harvey & Patrick
1967).

Riley and Segar (1970) stated that 1ittie is known about the
mechanisms by which trace elements are concentrated, or about the manner
in which they are held in the tissue of marine organisms., Iowever,
several mechanisms have bheen H:oposed including:

(1) particulate ingestion of suspended material from sea water

(Armstrong & Atkins.1950)

(2) ingestion of elements via their preconcentration in'food con-

sumed (Bowen and Sutton 1951).

(3) complexing of metals with organic molecules (Schubert 1954).

(4) uptake by ex;hange (Rorringa 1952).

| It seems probable that the factors iﬁfluencing accumulation are
similar to those influéncing'tGXicit§ (Whitton & Séy”1975); The work
of Bachmann(1963) Mandelli (1969), Bryan (1971) Pringle et al. (1968)
Coleman et _al. (1971),0'Hara (1973) showed an influence of pH, salinity, temp-

erature, and ionic environmental concentration on the accumulation.



1.3 PURPOSE OF THIS STUDY
Many accounts have been published providing results ol chemical
analysis of a varicty of marine organisms; the rasults obtained being
correlated with subjectively assessed measures of pollution (Riley & Segar
1970; Portmann 1972¢; Segar et al. 1971; Bellamy et al. 1972; Bellamy 1%72;
Preston et al. 1972; Windom 1972; Jones et al. 1972; Knauer & Martin 1972;
Topping 1972b,c; Chow 1872; Robertson et al. 1972; Miettinen et al. 1972;
Leatherland et al. 1973; Preston 1973; Eustace 1974; Windom et al. 1973;
Huggett 1973; Jones et al. 1973; Stenner & Nickless 1974; Leathorlano &
Burton 1974; Sheppard & Bellamy 1974; Jones 1975; see also below).
Many of the papers discuss
(1) the problems related to the great natural variations of the in-
shore marine environment, .both over short distances and short time-
scales (Butterworth et al. 1972; Nickless et al. 1972; Lewis 1964;
1968; 1970; 1972; Talbot 1972; Ireland 1974; Moore 1974).
(2) the fact that the concentration of many metals within living
tissues may vary with the natural physiological state of the
organism concerned (Pringle et al. 1968; Lewis cup.cit; Bryan 1971;
Nickless et al. 1972; Ansell 1972; Foisom et al. 1972; Schulz-Baldes
1973; Peden et al. 1973; Boyden 1974; Betzer et al. 1974).
(3) the problems of interpreting heavy metal load in excess of the
supposed norm as an effect of pollution, rather than of local
geoiogy (Bellamy 1972; Bellamy et al. 1972; Sheppard & Bellamy
1974; Navrot et al. 1975).
The present work was thus designed
(1) to investigate the levels of some trace and maj§r elements in the
eulittoral zoge along the north-east coast of Britaih, as previous
.research in the same area has been concerned mainly with the
effect of pollution on sublittoral ecosystems (John 1968; Bellamy

& Whittick 1968; Jones 1970; 1971; Bellamy et al. 1972; Bellamy



(2)

(3)

1972; Moore 1971a,b, 1972,1973a,b,c, 1974; Burrows & Pybus
1971; Edwards 1972.,) Also Lo establish if there is a scale of
pollution which may coincide with any already reported for the
same area.

to investigate if the position on the shore and hence the duration
of submergence of the organism, bears any relation to the con-
centration of the elements found in its tissues.

to establish if the chosen corganism P.vulgata L. reflects the

intersite environmental differences already known (a priori), i.e.
to establish the validity of this organism as an indicator of

heavy metal pollution in the inshore marine environment.

1.4, REASONS FOR CHCOSING PATELLA VULGATA

Patella vulgata, the common limpet, was chosen as a study organism

for the following reasons:

(1)

(2)

as is well known, molluscs tend to accumulate elements in their
tissues, in concentrations higher than those of elements in excess
in their aquatic enviromment. (Vinogradov 1953; goldberg 1957;
Mullin & Riley 1956; Bowen 1966; Preston et al. 1972; Peden

et al. 1973; Eisler et al. 1972.)

having a more or less constant "home" in the eulittoral zone

(see Appendix 1) it was considered to be suitable for an investi-

gation of the relationship between level of "pollution" and

_ immersion in the water.

(4)
(5)

the simple form of the shell makes it easy to remove the flesh,
free from the contamination of the shell material.

the biology and ecology is well known (see Appendix 1).

it has been used in a number of other studies of inshore marire
pollution, such as oil and ocil-detergents (Nelson-Smith 1968;

Smith 1968; Crapp 1971; Cowell et al., 1972; Dicks 1973), and



heavy metals (see Ref. in Section II).

(6) it is easy to find, easy to recognize and easy to collect.

1.5. PRESENTATION OF THE STUDY

The work is divided intc:

(a) a study of the pattern (if any) of distribution of the following
elements: lead (Pb), cadmium (Cd), nickel (Ni), copper (Cu),
zinc (Zn), iron (Fe), potassium (K), sodium (Na), magnesium (Mg),
calcium (Ca), in the limpet flesh at one site, Marsden Bay,
(Grid Ref. Ordn.Surv.NZ36 398657) in relation to the size of the
organism and its pcsition on the shore over a nine month period.
Marsden Bay was chosen simply because of its accessibility from
Durham. This part of the work is pre;ented in Secfion IT.

(b)on the basis of the above results, a comparison is made of the
heavy wmetal content of P.vulgata at a range of siteslcovering
differences in 1) geographical location 2) substrate type
3) degree of exposure 4) intensity and type of pollution. .This
part of the work {s presented in Section TII.

(c)conclusions from the overall study are presented in Section IV.



SECTION II

STUDY. OF THE PATELLA VULGATA POPULATION AT MARSDEN BAY

Marsden Bay (Grid Ref., Ordnance Survey NZ36 398657)*, the main
area of study, lies between the mouths of the Rivers Tyne and Wear, |
being about 2,5 km te the south of Tynemouth and abou: 8 km north of the
mouth of the River Wear (see Fig.III.4)

The lower valleys of the Tyne and Wear are densely populated areas
and are the site of shipbuilding and many. heavy engineering and chemical
industries.

The marine environment therefore receives large amounts of "pollu-
ting" materials, either directly, or indirectly via the rivers,

Evidence of pollution, and éf its effects on the littoral and
Spﬁlittoral ecosystems to the north and south of Marsden Bay, has been
put forv:.:d by several authors (Bellamy EE_EL..I967;1968; Bellamy 1972;
John 1968; Jones 1970; 1971; Starkie 1970; Head & James 1970; Moore

1971a, b, 1972, 1973a, b, c, 1974).

II.1. PESCRIPTION OF THE STUDY AREA

This study concentrated on the northern part of Marsden Bay, an
exposed area consisting of dolomite and concretionary limestone of the
Permian Upper Magnesian Limestone series (Jéhnson 1979Q).

The flora is typical of a rocky shore, though somewhat impoverished.

Enteromorpha and Pelvetia canaliculata predominate around the high-

tide mark, whilst the mid-tidal area is relatively bare. At the low-

tide mark there is a strong growth of Fucus serratus and some Fucus

vesiculosis. Laminaria digitata, and L.hyperborea provide a fairly

dense, sublittoral "forest'" of kelp which was studied by Jones (1970;1971;1973)

John (1968); Moore (1971, 72, 73a, 73b, 73c, 74) and Sheppard (pers.

comm.) .

*
All 6 digit Grid References refer to locations marked on the relevant

1:25,000 maps on the urdnance Survey. 4 digit references are used for
general locations marked on the 1:63,360 maps of the Ordnance Survey.
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The fauna is dominated by limpets P.vulgata, the subject of this

study, also barnacles Balanus balanoides, dog whelks Nucella lapillus,

winkles Littorina littorea, L.saxalis, L.neritoides, plus starfish

Asterias rubens and a few shore crabs Carcinus maenas.

The slope of the area is gentle and is illustrated in Figure II.l

I7.2. INVESTIGATION METHODS

i) Sampling

The shore was divided inftio three zones (see Fig.II.l, II1.2) and

100 individuals were collected from the same level within each zone

each month. Each zone sample consisted of animals of different sizes.

Thus, the sample was as represenfative
Saﬁples were taken within two or three
depending on the tide, for nine mouths
Unfortunately, sampling from all
months, owing to adverse weather.

ii) Laboratory techniques

More than 2,400 individuals
but finally 2,176 were studied because

(broken shells etc).

of the population as was possible,
days of the end of each month,
from October 1974 to June 1975.

three zones was impossible some

were collected from Marsden Bay,

several specimens Wwere damaged

The samples were washed and the flesh removed from the shell.

The shells were then measured (length,

breadth and height)*both flesh

and shell washed again with distilled water and placed separately

in transparent paper bags. They were left for twenty four hours at

1030 centigrade. The flesh and the shell were then weighed (with an

accuracy of three decimal places). The specimens from each zone were

divided into six classes based on the dry flesh weight. Each class was

called A, B, C, etc. as follows:

¥ All the measurements concerning the

shell length, breadth, height,

flesh weight, and shell weight are presented in Appendix 11.
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A t= 200 mg
B 201 - 400 mg
C 401 - 600 mg
D 601 - 800 mg
E 801 - 1C00 mg
F 1001 - 1200 mg

Representatives of all six classes were not usual in Zones 2 and 3,
as the animal tends to become progressively smaller from low- to high-
water mark, a fact that has also been reported by previous investigators
(Fischer-Piette 1948; Jones 1948; Norman,quoted by Step 1945; Lewis
& Bowman, 1975).

Each specimen was alloted to a weight class and the tissue from
each class was bulk ground to a find powder in a mortar and pestle.

The powder was dried to constant Weight and 0.5 g were weighed (accuracy
of five decimal places) and placed into polythene bottles for analysis;
five replicas wetre analysed for each size class.

Analyses for Pb, Cu, Ni, Fe, Cd, Zn, Mg, Ca, K, and Na, using a
Perkin Elmer 403 Atomic Absorption Spectrophotometer, were carxried
out after digestion using the wet-Pressure Digestlon Method, described
by Adrian (1973). The results of the chemical analyses were corrected
for Ca, Mg, K, Na interference after personnal communication with J.
Vaughman and T. Brett of Durham University. The corrections used are

shown in Appendix 4,

IT.3. ANALYSIS OF RESULTS

" 1) Size parameters data

T T T ATthough the main purpose of this work was to study the variation
in the content of certain elements in the flesh of the organism, it
was felt that further analysis of the size~class data would be
advantageous in the interpretation of the overall results.
Correlations of several characters of F.vulgata, such as the height,

léngth, and breadth of the shell, and the total body weight etc. have
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been carried out in the past, in order to investigate the influence

of different cnvironments on the size and shape of the animal (Russell
1907; 1909; oOrton 1928a, b, 1933;) or to study its growth and growth
~-rate (Orton 1928b; Hamai 1937; Blackmore 126%; Branch 1974b; Lawis &

Bowman 1975).

To this end, the data from the samples collected in October and
November 1974, were analysed and the following relationships were.
plotted (see Fige. TI.3, II.4, 11.5, I1.6)

1., Shell weight against flesh weight

2, Shell length against flesh weight

3. Shell breadth against flesh weight

4. Shell height against flesh weight

5. The frequency of shell parameters and flesh and shell welght

in the three zones,illustrated by histograms,

Correlation between shell length and flesh weight gave a similar
result to that of Orton (1933). Lewis and Bowman (1975) who plotted
mean shell length against total flesh weight, also found a similar
relationship.

Figurell.Sshows clearly that there is a greater frequency of
taller shells in Zone 3, a fact aiso recorded by previous workers
{(Russelll®07; Orton 1929; 1933; Moore 1934; Branch 1971; see also
Appendix 1).

Norman, quoted by Step (1945); Fisher-Piette (1948); Branch (gg;sig);
~Lewis & Bowman (op.cit) have shown that the shell length and breadth
decreases progressively from Zone 1 to Zone 3 and Figure II.5 shows a
similar relationship.

There appeared to be a linear relationship between the dry shell
weight and the dry flesh weight (see Fig 1I.3.) and this was fully con-
firmed by a Statistical Package for the Social Sciences (SPSS) computer

analysis.
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Therefore, it was decided to subject all the shell weight/flesh
weight data to analysis in'this way, using this as a background to_the
subjectively assessed size classes for the analytical work; scattergrams
of this analysis are shown in Appendix 2,

~ The relationship between flesh weight and shell weight may be ex-
pressed by the equation x = A + By, where

X

dry flesh weight'

dry shell weight

y

A intercept

B = slope of the regression line

For each Zone sub-pcpulation at each sampling period (monthly},
a computer statistical analysis was carried out. This analysis gave the
.regression lines, the values of A and B, the.correlation factor, and the
sfandard error of estimation. All these calculations were made to a
significance level of 0.00001.

The best correlations are given for the sub-populations of Zone 1
and the poorest usually for Zone 3. Zone 2 correlations are intefmediate.
(Seé Table I1.1).

Table ITI.1
MARSDEN BAY CORRELATIONS

Month Zone 1 Zone 2 Zone 3
October 0.98108 0.98132 -
November 0.92427 0.96071 0.90836
December 0.92235 - -
January 0.96129 0.93620 0.89654

. February : .. 0.94525 .. 0.91451 0.93051
March ’ 0.97272 0.95034 0.83533
April 0.96588 0.90467 0.91918
May "0.95415 0.93148 0.92854
June 0.95961° 0.96970 0.90885

Thus, it seems that the relationship between the flesh weight
and the shell weight is more variable towards Zone 3, making Zone 1

the best zone for comparative studies. Less variation in Zone 1 may

-
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be readily cxplained by the shorter time of exposure to the more varied
conditions of "land" life éxperienced by the organisms on the lower shore.
The regressions of Zones 1, 2 and 3 sub-populations, collected throughout
the study, are presented in Figures I11.7, 11.8, II.9.

. The slopes of the regression lines of all the Marsden Bay sub-

] ]
o . . . .
- 60 0 , emphasizing the variation

populations range between 34° 40
at this one site. To illustrate this, the monthly variations of the
regressions at fixed shell weight values (y) are presented in Figures,
1110, TI1l, T1.12,

It is clear from these graphs that the gub-populations of Zones 1
and 2 show a simiiar pattern of variation over the period of study. 1In
essence, the value of the dry flesh weight (x) falls from November to
‘February, fluctuates in March and April, and then rises steadily until
tﬁe termination of the study in June. By contrast, the more variable
sub-populations of Zone 3, show their main period of increasé in dry
flesh weight between January and February, and a minimuﬁ value in June,.

Although it is difficult to reach a positive conclusion aboﬁt the
implications of these variations, it is of interest to note that Branch
(1974b) pointed out that while shell length is the easiest parameter to
measure when analysing growth, flesh weight - having an exponential
relationship to shell length - is of equal importance as a growth
indicator. The conclusion reached by Branch (op.cit.) was vertified by
tﬁe results of a computer "Factor" analysis (Principal components
.analysis) of the samples used in this investigation. The analysis re--
vealed a high correlation between the dry flesh weight and the shell
length (Appendix 3)

Blackmore (1969) studied in detail, over a three year period,
the'growth—rate of P.vulgata, based on shell length. His results
showed a similar, but not identical pattern to that shown in Figures

11.10, I7.1}, 11.12. It seems reasonable to assume however, that the
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differences arc due to a different sampling technique: Blackmore (SB;EEE;)
presented the average variation in grthh—rate of specimens from
several zones, corresponding to Zones 1, 2, 3 of this investigation.

Several factors will affect the ﬁeight of the flesh; temperature,
food availability, development of sex organs and the gonad cycle. A
closer examination of the gonad cycle shows a remarkable correlation
between the "resting pcriod" of the animal (Branch 1974a,b) and the
fall in the flesh weight shown in Figures ILiO, II.11, II .12, This
is féllowed by an acceleration of flesh weight through the summer, towards
the main period of "gonad maturation" (Blackmore 1969; Branch 1974a,b,
Lewis & Bowman 1975).

The varying pattern shown}ih the Zone 3 sub-population is of
interest, but is.more difficult to explain. The earlier "spurt" of
"orowch" in January could be due to a greater abundance of food on the
higher shore where shorter periods of immersion by the very turbid,
"polluted" water provides a more advantageous light regime for the
growth of the epilithic communities. A more extensive study would be
required in order to substantiate this hypothesis.

It is of interest to note here that Fisher-Piette (1948) recorded
a similar pattern to that of Zone 3. He presented the monthly varia-
tion of the flesh volume to shell volume ratio, which showed an increase
in November-December and a fall in January. This was followed by a
further increase in February, March, April and either a fall or rise in

May énd June, depending on the habitat of the organism.

More detailed investigations in this aspect of the present study
should be undertaken before firm conclusions could be drawn.

However, the results of this work clgarly indicate that if com-
parétive studies are to be valid, care must be exercised to ensure that
comparisons are made between samples taken from the same zone, at the

same physiological "time".
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ii) Chemical analysis

The results of the chemical analyses are shown in Tables A5.1, A5.2,
Ab.3, (Appendix 5) and summarized in histograms (Figures 1I.13
to Ii.24).

The relationship of each element to size-class and zone is
discussed (1) and a comparison made with the results obtained by other
workers (2) also studying P.vulgata

A, Cadmium

A.l, Cadmium ccncentrations are shown in Figure 11,13
In all the results from Zone 1 there is an increase‘in cadnium con-
centration with increase in size of the limpet. A similar relatianship
has been repérted by other workers, (Nickless et al, 1972; Peden et al.
1973; Boyden 19?4). This trend is not as obvious in Zones 2 and 3.
Considering this, and the incompleteness of sampling, an interzone com-
parison is best based on size-~classes A and B. The data relating to
class A indicate higher concentrations of cadmium in Zone 3, a trend
that is only partly shown by the results fromsize-class B.

4

This zonal distribution of cadmium contrasts with the results of

studies made in the Bristol Channel area by Nickless et al.(op.cit.)
and Peden et al. (1973), who stated that limpets from Zone 1 contained
the highest concentrations of cadmium.

A.2. Cadmium concentrations from Marsden Bay (Fig.II.13).
range from 2.5 - 21 ppm (mean values). Full details are shown in
Appendix 5.

These values are not as high as those obtained by some previous
investigators from other sites.

Mullin and Riley (1956), in their work in the Irish Sea area,
found a value of 16.4 ppm, on analysing the whole animal, They stated
that this element is strongly extracted from seawater by marine organisms

and especially molluscs (P.vulgata and Nucella lapillus). They also
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found that cadmium concentrations were particularly low in the gonads
and muscle, z#nd was concentrated in the digestive glands and renal organs.
According.to Preston (1973) and Abdullach et al, (1972), cadmium
concentrationeg in the coastal waters of the east coast of the British
Isles are higher than those from coastal waters of the west coast,
except in Cardigan Bay and Bristol Channel, which have particularly
high levels. This perhaps explains the fact that other studies on
limpet flesh report extremely high values of cadmium concentrations
from the west coast (sece Table I1I.2.).
Schroeder and Balassa (1961) give the concentrations of cadmium
in a wide variety of foodstuffs. Their figures of molluscs, not in-
cluding limpets, seem to be higher than those they found in other animals,
grain and vegetables. However, their values are considerably lower
tha; those found-as a result of this study and previous studies, being

only 1 - 2 ppm.
Table II.2.
VALUES OF Cd CONCENTRATIONS REPORTED BY OTHER WORKERS

Cadmium
Location concentration Comments Author ~
(p.p.m.)

Seven Estuary 30 - 550 mid-tidal zone | Butterworth et al.
(1972)

Bristol Channel 9 - 500 Nickless et al.
(1972)

Bristol Channel 13.9 - 116.5 wet weight Peden et al.(1973)

Somerset 67 - 440 _ dry weight Stenner & Nickless

_ : - (1974)
Beer (Dorset) 3.5 - 28 “ n "
Lundy 22 similar to Jones (1975)
Marsden values

‘Irish Sea (Port b 32 -~ {--dry weight Segar et al.(1971)

Erin) :

Irish Sea 8.4 - 13.1 | Preston et al.(1972;

Southampton Water Leatherland &

Solent Burton (1974)

St.David’s (Pembs) . 6 '

Portland {Dorset) 8.1
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B. Nickel
B.1. The valﬁes obtained for nickel show 1o clear indication
of an increase with size-class. On the contrary, among the 24 collect-

- ions made from Marsden Bay, 19 show the reverse relationship, the lower
nickel content being found in larger specimens. There is, however, enough
variation to warn against inadequate sampling.

Apart from the fact that in some cases in Zone 1 the nickel con-
tent was almost not detectable, an interzonal comparijison shows such
a wide variation that no general pattern could be detected. (See Fig.11.14).
B.2. The largest mean values found at Marsden Bay range
between 8-11 ppm d.w. These values are quite high when compared with
those obtained from the west coast of England; Segar et al. (1971),

working in the Irish Sea area, gave a mean value of 2.5 ppm d.w.,

Preston et al, (1972), studying Fucus sp. Porphyra and P.vulgata from

two sites in the Irish Sea, gave mean values of nickel concehtrations
in P.vulgata of 7.3 and 7.0 ppm. Navrot et al. (1975), who used P.
vulgata as a monitor of coastal pollution in Israel, reported nickel
concéntrations ranging from 5.2 - 11.9 ppm d.w., which are the closest
to those frcu Marsden Bay.

C. Copper

C.l. Copper is an important metabolite in many molluscs,
including gastropods. It is a component of the respiratory pigment,
heﬁocyanin, which is a copper protein of high molecular weight (Vino-
gradov 1953; Ghiretti 1966; Betzer & Pilson 1974).

Variation in the concentration of copper in the Marsden Bay samples
is shown between size-class, -Zone, and date of sampling. The most
marked trend is a higher concentration of copper in the smallest size-~
classes and in the mid-tide sub-population. (See Fig. II1.15).

A periodicity of copper in the sub-population of each Zone is ob-

served in February, March, April, and May. Namely, a decrease occurs



in March in the three zones (See Fig II.15).
It is of interest to note that (Marks 1938) has found the same

size-concentration relationship in Mytilus californica tissue.

C.2. Copper values found at Marsden Bay vary from 10-27.7
ppm (d.w.). These values compare favourably with those reported by
other workers (See Table II.3.).

VALUES OF Cu CONCENTRATIONS REPORTED BY OTHER WORKERS

Location Copper . Comments Author
concentration
(ppm)
Isle of Man 7.7 dry weight Segar et zl. (1971) !
Irish Sea (two 9.9 - 14.4 dry weight Preston et al.(1972)
sites) i : .
Bristcl Channel 2 - 12 fresh weight Peden et al. (1973)
Seven Estuary 20 - 50 dry weight Boyden (1974)
Beer (Dorset) 3-12 unpolluted area Stenner & Nickless
dry weight (1974)
North Somerset very low levels -50 | dry weight "
1srael coast; 5.5 - 11.2 dry weight Navrot et al.(1975)
shoreline polluted and
unpolluted sites
British Isles, 20 - 21 dry weight. Malachtari(1973)
. east coast ' Polluted site
dry weight. Un-
14.3 polluted site

D. Lead

D.1. Among the 24 collections made from Marsden Bay, 19 show
higher concentrations of lead in the smaller limpets, as was the case
with nickel and copper content. Schulz-Baldes (1973) found a similar

pattern occurring in Mytilus edulis. Interzone comparison reveals no

stable nattern, while the seasonal peaks occur at different lines in

each Zone (see Fig, I1I1.16).
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It is worthwhile to note here, that from a collection made in

November or April, it could be concluded that Zone 3 shows the highest

lead concentration.

from a collection made in January, February, March or June.

However,

the opposite conclusion could be drawn -

Peden et al.

(1973) also found no interzone pattern for lead content.

A similar periodicity is observed over the three Zones in January,

February, March, and April,

D.2.

The detected levels lie between 6 and 31.8 ppm (d.w.).

Results obtained by previous investigators from different areas are given

in Table 11.4.

Table 11.4

VALUES OF LEAD CONCENTRATIONS REPORTED BY OTHER WORKERS

Location Lead Comments Author
Concentrations
(p.p.m.)
Irish Sea 7.8 - 7.9 dry weight Preston et al. (1972)
Port Erin 32 Segar et al. (1971)
Irish Sea
(Iri ) 3-9.5 Butterworth et al.1972
Seven Estuary 2 - 27 dry weight Nickless et al. (1972)
Seven Estuarv 0.18 - 0.42 wet weight Peden et al. (1973)
(Watchet)
Seven Estuary 8 - 50 dry weight Boyden (1974)
(Portishead) .
South Shields 17 - 23 Dry weight
limpets collect-
ed from pools on Malachtari (1973)
the shore
--E, Iron

E.1.

lationship with size-class -
lesser degree in Zones 2 and 3.

in limpets of Zone 2,

The iron concentration appears to show

an inverse re-

this is most evident in Zone 1, and to a

The highest concentrations appear to be

The iron loads varied greatly over the period of

sampling and no clear pattern emerges within, or between, Zones (see

Fig. 11.17).
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E.2. A range of 600 - 3,400 ppm (d.w.) was found in this
study., Vinogridov (1953) qubted that Wang-Tai-Si (1928) detected levels
of more than 1000 ppm (d.w.) from P. vulgata. Vinogradov. (op cit.) also
pointed out that among fhe Gastropods, P.vulgata is relatively rich in
iron content, especially in the liver and hepatopaucreas.

Previous investigétions in the Irish Sea area have shown values of

2,450 ppm and 2,060 ppm (Preston et al. 1972) while Segar et al. (1971)
found an iron content of 150 ppm for P.vulgata. Unfortunately, neither
autﬁors give data concerning the levels from which they collected their
samples.

F. Zinc

F.1l. Concentrations of zinc vary greatly, and in all Zones
the extreme values, whether high or low, are shown in the largest in-
dividuals. In some months there seems to be a trend in which higher
concentrations are seen in the largest limpets, while in other months
the opposite trend seems to occur. Possibly this has led to confusion
in the 1iteréture, where one grbup says that the higher concentrations
of zinc are found in the smallest limpets (Peden et al. 1973), while
another group says the opposite, stating that the highest concentrations
are found in those organisms which contain elevatedamounts of cadmium
(Leatherhead and Burton 1974).

" Similar variations are shown both between Zones and sampling
.periods, while there is a tendency of higher concentrations to be found
_in limpets collected from higher levels on the shore, (see Fig 11, 18, 19, 20)

Peden et al. (1973) examined the zinc content of limpets in re-
lation to different habitats, also did not report any pattern although
their results indicated a tendency of higher vaiues, in Higher levels
on the shore.

F.2. The concerntrationsof zinc lie bedtween 80 and 300 ppm

(d.w.). Values of zinc concentrations in P.vulgata given in previous
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literature are given in Table 11.5.

VALUES OF ZINC CONCERTRATIONS REPORTED RBY OTHER

Location ‘ Zinc Comment s Author

concentration

(ppm)
Port Erin (Ixish Sea) | 84 dry weight Segar et al. (1571)
Irish Sea 56 - 274 Preston et al.(1972)
Seven Estuary 100 - 580 . mid-tide zone Butterworth (1972)
Seven Estuary 65 - 375 Nickless et al.(1972)
Bristol Channel 68 - 260 wet weight Peden et al. (1973)
Somerset 53 - 340 ’ Stenner & Wickless

(1974)
Seven Estuary 400 - 600 dry weight . Boyden (1974)
Portland, Dorset 95 dry weight Leatherhead &
' Burton (1974)
Netley 229 éry weight
Israel 53 - 86.7 dry weight Navrot et al.(1975)
British Isles (north- 58 unpolluted site] Malachtari (1973)
east coarr)
118 pelluted site

G. Magnesium

G.l. There is an evident trend for the smallest limpets
to contain higher magnesium concentrations, and in Zoﬁe 3 sub—pqpulations
alsq a higher magnesium content. Zone 2 sub-populations show a tendency
tomaintain an intermediate position between those of Zone 1 and 2 in-
dividﬁals, (see Fig. 11.21)

- .G;Z. The méahhﬁalﬁés'fo¥ the Marsden Bay samples range
from 2,900 ppm to 9,200 ppm. Previous works have reported values for
other sites from the west coast of Britain, about 5,600 ppm. (Segar et al.
197i). Vinogradov (1953) records values of 668 ppm (wet weight). He
also states that the magnesium content in molluscs generally, is lower

.than that of calcium and the results of this study substantiates this.




39

(

aunp A2y cady T XeN ‘qsd ‘ueyp *09(d *AON *2100
1 8uo7g Ln_u_m _ Tﬁqu 2]alv a] Plalw _u_ﬂ Slalv alojelv ma_dm¢ STelv alslele
P ! _ -
. _ Cerd - 1
- — — ﬁL L
L 4
! u u -
L = =
alu aia{dlgle >lalv olalv al>lalv 2y 2lalv aljdefv
Z °suoZ .
— _
BN 1L -
L .
L EJL L || .
alo /g a[>[elu al>[elw SEE Slalu =B
€ Bsuoy
] ]
-
an i | T
S e pue gz ‘1 ssuoZ Ut )
*rrtfo‘g‘y) sreduwtT IO S9SSBIO 9ZIS $L1°II 3814

ITe JO (Senfea ugouw) 3JU83UOCD UOIT 8yl Sutmoys swer30iSTH

00S1

00¢z

00¢¢e
00¢

0061

0052

coce

00§

00¢1

00¢g2

00¢g¢

TOT ] BIJUSDUOC)D UOI]

"W d*d)

(3yStefp useld LigQ



40

‘1 suoyz ut

(""" ‘0‘d‘y) s3odur] FO SOSSEIO 9ZTS TIe IO (Sonfea UgsoW) JUdLUOD DUTZ 8U3 SUTMOYs swelSolsTH :8T°II "31d
sung Len axdy s Xen ‘qaJd ‘uep * 09 *AON *100
2l elag]v BVIRIEID Sioiv mm 219l 3| [o]ejv dlotelv a[a]o]e[¥ slev lal>]ofv
1 &uoy
- _ 1001
- ] — —— —1 | .
1 ] .Ir | Rt
S L l
l% — -
e - Il..l.l._r.-IL
-
L
. 1002
_"00¢g

(1y3toM ysald LI "W'd°d) UOCTIBIIUIDUOD OUTLYZ



41

. *Z OUoYZ UI A... .O.m~¢v
530dwTT JO SOSSEIO 9ZTIS TIE IO (SONTEA UBSW) JUS1UOD OUTZ 8yl Burmoys sweiSo3sTH :6T°II "I1d

‘unp .4 *xdy * el ‘qad ‘uep *oa(g *AON 390
.ﬂc 3|al>lgiv 2| 6[v 2lglv agi>|o]v 8| v 21 eiv al=|e]|v
g °BUo0Z
—
ﬁlﬁlL .oo.H
[ Fﬁj
Hay |
S J —
- || —
] ]
- -
B L | ‘00z

‘H'd"d) UOT}eIIUIIUOD DUITZ

(Iu3rey yse1d LiQ



42

. m QCON c.-ﬂ A . s ®
s10duT] JO SOSSEID 9ZIS TIR JO (SONTea UBSW) 3JUS3UOD OUTZ 9yl Sulmous swei303sTH

.U-m~<v

€ ouo7Z

‘02" II ‘314
sung Lel xdy *Xel ‘qod ‘uep *o8( *AON °320
6| ra ] olaly a|=[efv [=1 v 2lelw 2efv
1 00T
L
—
_ - — | 0032
] -
— || =
1 00€

(2yStom yseTd £Id "W'd'd) UOT)BIIUSDOUOD OUTZ



413

12°11 "S1d sunp Ley | -ady t e "qag ‘uep *d8@ °AON 13190

<
J
«Q
<
Q
9
©
<

HEEEEE 9

1 auoz " _

.FI . L f. . _ | .OOON

L IR 000%

wnoo_.; G 3 15ielw ] [ojg|v _n,on< FGE

10009

8lv _uaooc SEI0 aiely alslplv olv

7 9uoZ

_r 10002

- . 000%

A

ip L B 10009

¢ suoy

10002

1000%

(3uStoM UsaTJd Axd ‘W'd°d) uorjlexjuaouo) unissauldep

10009

L . {0008

00001

| | | - 4 000zT



H. Calcium
H.l. There is a marked trend for the smallest individuals
to contain higher concentraticns of this element in all three Zones. An
interzone comparison of similar size-classes shows that Zone 2 sub-
populations contain the highest concentrations of calcium, though there
are excepiions (see Fig 11.22)
| There does not appear to be any stable pattern of seasonal varia-
tions in the three Zonmes.
H.2. The values of calcium concentration from the
Marsden Bay samples lie in a rangé of 5,700 - 42,000 ppm (d.w.), varying
between size-class, Zone, and period of sampling.
According to Vinogradov (1953), many investigators have noted
the considerable fluctuations in calcium in the tissues of molluscs,
while the magnesium content seems to be more stable. Vinongradov (QEREEE;)
suggests that these fluctuations may be explained by the fact that the
calcium in the liver becomes mobilized when there is increased growth
or formation of new shell. He also stated that there is much more
fluctuation of calcium content when the animal is exposed to the air.
This is well reflected in Zone 3 samples.
McCance & Masters (1937) found in P.vulgata tissue, levels of Ca
~of 3,340 ppm (d.w.) (about 12,000 ppm d.w.). Recent literature re-
'ports values such as 12,000 ppm (d.w.). (Segar et al. 1971).

I. Potassium

I.1. There is no clear pattern of a stable relationship
between potassium content and size-class, although the lowest values are
shown by either the largest or smallest individuals. An interzone com-

.parison shows that the Zone 1 limpets contain the highest concentrations
of potassium, the other two Zones show similar lower levels. However,

there is not a wide variation between the size-class and Zones. (See

Fig.11.23)
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On the other hand, simultaneous seasonal variations are observed

in all three Zones,

1.2, Potassium values from the Marsden Bay samples lie in
a range between 6,200 - 13,500 ppm (d.w.). McCance & Masters (1937)
reported values of 4,450 ppm (wet weight), which are much higher than
the Marsden Bay results. However, in more recent work (Segar et al.
1971) values of 12,000 ppm (d.w.), have been reported, results which
are not at variance to those from Marsden Bay.

J. Sodium

J.1l. Although there is a large variation between size-class
and level of concentration, no evidence of any pattern exists. Similar
variations occur beteen Zone sub-populations, but it is clear that
‘the Zone 3 limpets contain the highest sodium concentrations, followed
by those of Zone 1, where a gradual increase reaches a peak in March,
fluctuates in April and May and falls again in June. This seasonal
variation is seen clearly in both Zone 2 and 3, (see Fig. 11.24).

J.2. The values .of sodium concentration found at Marsden
Bay lie between 13,000 ppm and 34,000 ppm. Values within -this range
are also reported from Vinogradov (1953).

Recent work by Segar et al. (1971) reports 43,000 ppm d. weight

" which is significantly higher than that of this study.

I1.4 SUMMARY
© " "From a total of 24 comparative séts of analyses the eléments,

which exhibit either increases or decreases in concentration in relation

to flesh weight (size)_are presented in Table II1.6.
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PERCENTAGE OF CASES WHERE ELEMENT CONCENTRATION INCREASES
OR DECREASES WITH S1ZE OF THE ORGANISM

Increase with size Decrease with size No pattern
Pb 80%
Ni 80%
Cd 75% Cu 80% Zn
Fe 71% Na
Mg 75% K
Ca 71%

Owing to the lack of any overall pattern, related to the distribution
of the elements in relation to the size-class, Zone, or season, it must
be concluded that each element must be considered and studied as a special

case.
Table IT1.,7
. TOTAL MEAN VALUES OF ELEMENTS IN EACH ZONE AT MARSDEN BAY IN PPM D. WEIGHT

Element Marsden Zone 1 Marsden Zone 2 ‘Marsden Zone 3
Pb - 16.72 + 4.85 19.48 + 5.92 20.56 + 3.69
Cd 7.42 + 4,12 5.58 + 2.26 6.32 + 1.93
Ni 3.65 + 2,27 4.67 + 1.77 4.25 + 2.22
Cu 16.50 + 3.02 . 19.31 + 3.76 18.03 + 4.95
Zn 143,10 + 29.30 150.90 f 31.10 227.30 + 48.50
Fe 1,799 -+ 627 2,473 + 880 1,705 + 629
Na 19,560 + 3,997 18,477 + 35,439 23,389 + 6,744
K 9,663 + 1,896 8,671 + 2,108 8,750 + 2,070
Mg 4,287 + 799 4,947 + 1,164 6,716 + 1,991
Ca 16,563 + 6,754 24,459 + 7,865 20,692 + 9,954

Table 1I.7 summarizes the total data by presenting the mean values
for each element from all the limpets collected in each zone over the
sampling period. For each element, zonal mean values were calculated and
an analysis of variance carried out by SPSS computer programmé (SCHEFFE),
Significant differences have been calculated at 5% level, and are shown in
Table II.8.

As shown in Tables II.7 aﬂd Ii.8

Lead: Zone 3  Zone 2 ) Zone 1

but the difference is significant only between Zone 3 and

Zone 1 (3%1)



Pb Cd Ni Cu
1 2 3 1 2 3 1 2 3 1 2
1 . s 'Y .
2 — 4 - ° - - + .
3 + . - . — - L - - L - -
Zn Fe Na K
1 2 3 1 2 3 1 2 3 1 2 3
 I—
1 - hd L4 ®
21— | e + . — - — | .
3 l+ 1= e |— |+ .1+~ -
Mg Ca

1 = Marsden Bay Zone 1
7 = Marsden Bay Zone 2

3 a2 Marsden Bay Zone 3
+ = no significant difference

— = significant difference at 5%

" Table I1.8: ' Comparison of variance of chemical analysis data
for Zones 1, 2 and 3 at Marsden Bay.
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Cadmium;: No significant ditference between the 3 Zones.

Nickel: No signiticant difference between the 3 Zones.

Copper: Zone 2 A Zone 3 \ Zone 1 but the difference is signiticant
only

between Zone 2 .\ Zone 1. (2 ¥1)
Zinc: Zone 3 \ Zone 2 \ Zone 1
Zone 3 value is significantly different from both Zone 1
and Zone 2 values while Zone 1 value . Zone 2 value
Iron: Zone 2 A Zone 1 _\ Zone 3
Zone 2 A\ Zone 1 and Zone 1 2 Zone 3
Zone 2 \ Zone 3

Sodium: Zone 3 mean value ) Zone 1 A\ Zone 2

N

Zone 3 N\ Zone 2 , Zone 1 Zone
Zone 3 A\ Zone 1
Potassium: No significant difference between the three Zones.
Magnesium: Zone 3 valueldZone 2 X\ Zone 1 value

Zone 3 D> Zone 2 and Zone 1 2y Zone 2

Zone 3 > Zone 1
Calcium: Zone 2 @ Zone 3 2 Zone 1

Zone 2 X Zone 1,only this difference is significant.

The above analysis of variance reveals that for the 9 months of
study, there appears to be somewhat higher level of load in the higher
levels on the shore. Nowhere does the first Zone appear to contain
significantly higher concentrations.

;"Thé'study of the distribution of the elements in limpets collected
from Marsden Bay, in relation to size, Zone, and season, shows that:

1) There is no general distribution pattern for the elements

collectively, in relation to the flesh weight (size) of the

. specimens, although when the distribution of the individual ele-

ments is studied a pattern can be seen (see Table 11.6).-
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2) Similarly, there is no general distribution pattern for the

higherlor lower concentrations of the elements collectively in

any one Zone (see Tables I1.7,8) although when the distribution of

the individual elements ié studied, a monthly pattern is observed

for some elements in some Zones.

3) Seasonal fluctuations are not consistent for all the elements

studied.

Considering these points the following sampling rationale is
proposed for future studies;

a) If a comparative study is going to extend over a long period
at the same site, samples should be collected in such a way as to ensure
that the comparative populations.are the same throughout the whole
period i.e. that comparisons are made between samples of the same size,
taken from the same zone.

b) On the other hand, if the aim of the study is only to measure
the "load" of a2 single, or a number, of elements at a particular site,
an alternative system of sampiing could be adopted.

In this case one large aggregate of flesh composed of constant
proportions of dry flesh weight of all sizeclasses from each zone could
be taken for analysis,

c¢) If an intersite comparative study is going to be made care
must be taken to ensure that the comparative classes are the same,

i.;e. that comparisons are made between samples of the same size-class,
taken from the same zone, at the same season from esither site.

.To maximize the differences at either site, more than one size-
class can be used, but if for example, at one site five classes were

“collected, a comparison must theﬁ be made between the same five classes

at the other site.
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-Fig.‘III.lE Location of sampling sites

in Areasz A and C.



SECTION III

SUMMARY OF AIMS

Following the more detailed investigations carried out at Marsden

Bay, a comparative study - of certain aspects of the "growth" and

geochemical content of Patella vulgata was undertaken at seVeral
sites varying in geographical location, deéree of exposure, substeate
type, and kind and intensity of pollution. These variations were
chosen in an attempt to investigate if, and how, these factors may
influence the population characteristics of mollusc under investigation
and to clarify whether high levels of metals present in the flesh are
due only to man made pollution or whether, in fact, different bedrocks
can also influence the biogeochemical composition of P. vulgata.

For the above purposes, samples were collected in the same way as
described in Section II. A total of 2,420 limpets were measured

and analysed.

III. 1 THE SITES

Throughout’'this section the sites studied are considered in three
main areas based on geographical location. Thé relevaht features
of each area are summarized in Tables III. 1, III, 2, III. 3, and an
expanded description is preéénted in the Aﬁpendix'G; In Figure III. 1
all the study sites (except Shetland) are illustrated on map.

i. Area A: ARDNAMURCHAN POINT AND LOCH SUNART (Grid Ref. 6€258)

The collection of limpets was made in November 1974 and the
‘sampling sites are included in Table III.1l and illustrated on the map

(Fig. 111.2)
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These sites were selccted because they represent
(1) a marked gradierit of exposure
(2)

a lesser gradient of salinity change

+n an area where pollution by sewage, is negligible. An added
attraction of the sites studied was the fact that at one of them
(Salen) there had been limited lead mining in the past. The sites
were_arranged in Table III.] in a series based on a subjective
éssessment of exposure,

Table III.1

AREA A: ARDNAMURCHAN POINT AND I.OCH SUNART
Regression Sites Zone | Exposure | Salinity Rock Sewage | Pollution
slopes type

30O 40" Ardnamurchan 1 Greatest | Greatest| Gabbro N None
272 18' Ardnamurchan 3 Gabbro e None
39, 30' Kilchoan 1 Gneiss g None
45 24° Kilchoan 3 Gneiss 1 None
36° 24" Glenmore Bay 1 Gneiss i None
30° 42°' Glenmore Bay 3 Gneiss g None
29° 30° Salen 3 Lowest Lowest Mica i Some
Schist b lead

1 mining

\ e in the

past

ii. Area B: SHETLAND ISLANDS (Grid Ref. 4363)

The collection of specimens was made in May 1975,

The sampling

sites (Fig. III1.3) were selected mainly in relation to other studies

going on in the areas, which relate to the threat of future pollution

by the oil industry.

The sampling sites, being in an area in which pollution by sewage

i; negiigible and indﬁétrializafion has.never existed, show the

ioilowing:
(1) a marked gradient of exposure

(2) a variety oif rock types including limestone, acid rocks
and basic rocks such as serpentine (Flinn 1970), which

is known to contain a variety"of geochemicals which have

adverse effect on the growth of many land plants (Spence
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Fig. 111.3: Location of sampling sites in Area B: Shetland Islands
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C1957; 1958; 19539; 1970)

The sites are arranged in Table III.2 in a series based on a sub-

jective assessment of exposure. Unfortunately, it became impossible

to collect as complete a range of samples as was intended.

Table III.2

AREA B: SHETLAND ISLANGS

Regression Sites Zone Exposure Rock type Sewage Pollution
Slopes

a6° 24 Otterswick 1 Greatest Gneiss Nil Nil
o Yell

31o 2 Greatest

38o 40’ 3 Greatest

36 247 Whiteness 2 Intermed. Limestone
o Voe

38o 3 " )

400, ) Haroldswick 2 " Serpentine

400 60’ 3 " :

420 25’ Ollaberry 2 Least Schist

35o 18 3 "

42o 36° Ronas Voe 1 " Granite

430 207 2 "

43~ 38’ 3 "

iii. Area C: FEAST COAST: N.E. ENGLAND AND S.E. SCOTLAND

The bull: of the collections were made in June 1975 with a few

collections made in November 1874, January and March 1975,

All the sites were selected with approximately the same degree of

exposure and as far as possible on substrata of basic composition.

The main differences relate to pollution by sewage, collieries, and

other industrial wastes. The sampling sites are arranged in Table

"11I.37in order of geographical distribution from Isle of May (Grid

Ref. NO60 65991) in the north to Robin Hood's Bay (Grid Ref. NZ90

956046) in the south, a distance of about 195 km. (see also Fig., II1I.4)
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o /sle of May

St. Abbs

Marsden Bay

Blackhall
Rocks

South Gare

Robin Hood's
Bay

Fig. 111.4 Location of the study sites in Area C: N.E. coast of England -
S.E. coast of Scotland.
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11T1.2 STUDY OF THE SIZE PARAMETERS FLESH WEIGHT, SHELIL. WEYGHT

In the light of the following:-~
(1) the great variation of the '"growth'" parameter, (flesh weight/
shell weight relationship) wﬁich depehds both on season and
Zone, as shown in the main study area,

(2) the fact that the comparative studies could not all be

carried out at the same time and

(3) that at each site, almost always, the limpet sub-populations

were sampled only once, it was decided that the data from
each area would be studied, discussed and presented scparately,
Also, that the inter-site comparisons would be based on sub-
populatioins from the same Zone.
However, in order to allow at least some measure of inter-area
comparison, the data from the corresponding months andiones at Marsden
Bay are included in each inter—area study.

The observed differences between the regressions were tested by
computer analysis,* the results of which are shown in tables for each
area. fhe significant differences were estimated at 1% and 5% levels.

i. Area A

The regressions are presented in Figures III.5 and III1.6 and the

- slopes of the regression lines (in degrees) are included in Table III.1.
Full details are giQen in Appendix 7. No overall trends are shown either
in relation to differences in exposure or salinity. The fact that there

--are frequent significant differences between values for many sites and

Zones indicates a high level of intra area variation, and that each
subpopulation should be regarded as a separate entity.

‘1f any trend emerges it is as shown in Figures III.5 and III.6, that

Marsden Bay regression values are higher than these of corresponding

* Calculations were performed by computer using the programme "REGRESS" .
. supplied by J. Steele of the Computer Unit, Durham University. -
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subpopulations at this Area A. This trend was confirmed by the "REGRESS"
analysis, the results of which are presented in Table III.4

ii. Area B

The results of the size parameters analysis, regressions, and
slopes are separately shown in graphs for Zones 1, 2 and 3, (Fig. III.7
111.8, and 111.9). The calculation of §ignificant differences between
the slopes are collectively presented in Table III.5 including the
corresponding values for Marsden Bay. The full data are included in
Appendix 8.

The results follow much the same pattern as shown in Area A, No
overall trends are shown relating to the exposure gradient, and the
variation in regressions in subpopulations’ from different substrate
are difficult to explain. Least interzonal.variation is shown by sub-
populations on granite and serpentine, while much more variation is
shown by thcse on the gneiss and limestone. Although intra area
variation is high, the highest frequency of significant differences
is shown when Shetland regressions are compared with the corresponding
data from Marsden Bay, the limpets at thé latter site having a
significantly higher flesh weight (see Table I1II.5)

iii. Area C

No overall patterns emerge either.in relation to'latitude or sub-
-str ate type.
| However, comparison of the slopes of the Zonal sub-populations shows
tﬁaé-in every casé thoéé-f£6ﬁ'$ites cdnsidéréé to be affected by large
amounts of sewage, namely Marsden Bay, Isle of May, Blackhall Rocks,
South Gare (Teesside) are significantly different from those sites
éonsidered to be little alfected by sewage, namely St. Abb's in the
* north and Robin Hood's Bay in the south. (See Figs. III1.10 - 111.14

Table II1.6 and Appendix 9).
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The similarity of the regressions for St. Abb's and Robin Hood's
Bay is of interest as 195 km separate these two sites, and the former
is much less affected by suspended material than the latter (Jones 1970,
Moore 1973 a).. Owing to the fact that this comparison is based on
only one sub-population from Robin Hood's Bay this similarity may be

entirely fortuitous.

iv. Summary discussion on size parameters data

. Table I11.7 presents the total data derived from the statistical
analysis of regressions.

The pattern of the monthly variation of flesh weight/shell weight
correlation was discussed in Seétion II (see Figs. II.10, II.li, 1I1.12),
The variation was shown to differ interzonally; a feature also shown
by other workers (Fiéher - Piette 1948; Choquet 1968; Lewis and Bowman
1975).

The flesh weight/shell weight correlation indicates a wide local
variation, which caﬁ be expla;ned, in part at least, by different
environmental conditions resulting from tidal movements.

Interzonal variations were also found in intra-site comparisons, as
discussed earlier in this Section. )

Therefore, within any given area, the P. vulgata population_must be
divided into several sub-populations, each affected by different con-
ditions and subsequently showing different morphological characteristics
e.g. shell-height, lengtﬁ, breadth etc.

‘For this reason, comparafive studies made between populations from
different sites are invalid, unless-longhterm studies have previously
been carried out to establish whether or not the populations are similar.
Similar conclusions were also reached by Lewis (1970, 72) and also

Moore (1974).

Because of the inadequate information from the sites other than
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Marsden Day, comparisons were made only between samples itaken from the
same zone within the same month.

Even these comparisons have to be viewed with extreme caution, because
the climatic differences influcncing many of the physiological processes
over such a wide geographical range are considerable (see for example
Fretter & Graham 1964). Comparisons based on standardised calendar
dates may thergfore be misleading.

Nonetheless, the results from the inter~site comparisons reported
earlier in this Secticn, are of interest for the following reasons:

@)) The flesh weights of samples from unpclluted sites in all
three study areas, although widely separated geographically,
are smaller than those of the Marsden Bay samples.

(2) The flesh weights of samples from sites which are heavily
affected by sewage discharge are greater than those ol
samples from sites less affected by this type of poliution
Fisher - Piette (1939; 1941; 1943; 1946; 1948) reached similar
conclusions after studying P. vulgata populations over a nine |
year period, as did Hatton (1936).

(3) The east coast sites may be arranged in oraer'of magnitude of
flesh weight, éorresponding to the gradient of pollution
inferred by other workers (Jones 1970; Moore 1974)

~Although the above conclusions were based on inadequate data, the

fact that there are either reasonable, or interesting indications makes
a fﬁrther, more detailed study well worth-while. Such a study might
indicate that a flesh weight/shell weight regression analysis, in
combination with cther parameters, couiﬁ be used as an indicator of

the environmental conditions affecting P. vulgata populations.



Flesh weight/shell weight relationships for Area A:

Ardnamurchan Point - Loch Sunart.
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Flesh weight/shell weight relationships for Area B:

Shetland Islands.
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Flesh weight/shell weight relationships for Ar«ea C:

N.E. coast of England - S.E. coast of Scotland.
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Overall comparison of regressions of all Areas (A, B and C)

sub~populations.
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II1.3 CHEMICAL ANALVELS RESULTS

All the chemical analysis results (mean values and standard deriv-—
ation) for the ten elements under sﬁudy are presented in Appendix 10
and summarvizod in histograms in groups, for each area,

Table IXX.8 shows the distribution of each c¢lement content in
relation to the size-class of the limpets as revealed in each area.

it is quite clear from the rgsults of this Section that the main
features found in the more detailed study area - Marsden Bay - are also
shown at the other sites e.g. that cadmium shows a definite pattern
of higher concentirations in the larger individuals, (see Table I11.8).

The znnal variation also appears to be great in every site and for
every element. These findings support those of Secfion Il and reinforce
fhe idea that if valid comparisons are to be made then, size class,
zone and sampling period must be standardised.

Owing to the lack of some of the size classes in certain samplings
it was finally decided to make intersite comparisons based on the «B~-
size class of the limpets (*B" = 201-400 mgs) collected from the same
Zone at the same season (calendar date) : ‘

These comparisons were made using the "SCHEFFE'SPSS computer brogram
(Nie et al.1870) and the results are presented in Tables II1.9 to III.19.
A 1% level of significance has been used for the calculationsi

The following intersite comparisons were made in this way:

Sites of Area A - St. Abbs - Marsden Bay
"Zone: 1 sampling date : November
Sites of Area A - Marsden Bay
Zone: 3 sampling date: November
Sites of Area B - Marsden ﬁay

Zone: 1 sampling date: May
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TABLE IiI.8

PERCENTAGE O} CASES WHERE ELFMENT CONCENTRATTON INCREASES OR
DECRTASES WITH SIZE AT EACIH ARTA (A, B, ©)

Ilement ] Increasc with size Decerease with size No pattern
A 100%
Cd B 91%
C 84%
A 85%
Pb B 75%
C 69%
A 70%
Ni B 85%
i C 84%
Cu : B 75% ﬁ
A 1%
T Zn B 100%
C 100%
A 100%
Fe B 85%
C 84%
Na A 70% g
X A 1% .
_ A 71%
Mg B 85%
C 76%
A 85
Ca C 62% B
_ .__(.50% increase
or decrease)




. 4) Sites of Area B - Marsden Bay
Zone: 2 - sampling date: May
5) Sites of Area B - Marsden Bay
Zone: 3 sampling date: May
6) St. Abb's - Marsden Bay
“C" class comparison Zone: 2 sampling date: November
) South Gare - Marsden Bay
Zone: 1 sampling date: January
8) South Gare - Marsden Bay
Zone: 2 sambling date: January
9) South Gare - Marsden Bay
Zone: 3 sampliﬁg date: March
10) Isle of May - St. Abb's - Robin Hood's Bay - Marsden Bay
Zone: 1 sampling date: June |
11) St. Abbs - Blackhall Rocks - Marsden Bay - South Gare
Zone: 2 sampling date: June
12) Isle of May - St. Abb's - Marsden Bay
Zone: 3 sampling date: June
Details are given in Appehdix 10
i Area A
a. Intersite comparisons
Intersite comparisons in Area A (see TableIII.l) based on the
overall results showﬁ in Figures II11.15 to 111.20 and in Tables I11.9a,b,
iII.lOa,b, lead to the following conclusions:
1. The ﬁarkéd gradiént of exﬁosure and lesser.gradient of salinity
which characterizes this area, deces not seem to produce any general
pattern of distribution of the elements. However examining the elements
iﬁdividually it would appear that the most exposed site (Ardnamurchan
Point) shows the lowest level of Pb in both Zones 1 and 3. The same

trend is observed for Cu as well and Zn. The latter is in dccordance with
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towards an antipathetic relationship between Zn and salinity.
The oppesite tvend is ohserved for Na the levels of which reflect,
in Zone 3 samples, the gradient of salinity existing in this area,.
2. Cadmiwn concentraitions detected in Zone 3 limpets arranged in
an order of magnitude reflect exactly the opposit gradient of salinity
and exposure., It is noteworthy that as quoted in Section I salinity
may have an affect on cadmium uptake by limpets. In support of this
are the laboratory experiments of O'Hara (1973) who tested the infiuence
of salinity and temperature on the cadmium uptake by crabs. He found
that the cadmium uptake was higher in low salinities at any temperature.
According to the same author this could be due to the fact that
a low salt concentration in the envionment causes an osmotic stress
which in turn causes an active uptake of salts necessary to maintain
the hyperasmotic conditions of the internal medium. Low_Na concentrations
‘are also reflected at this site in the limpet Ilesh.
3. Lead concentrations were found to be lowest at Ardnamurchan Pcint
and highest at Salen. This pattern of increasing lead content in
limpet tissue along the loch is of pariicular interest, as Salen lies
about 7 km from an old lead mine at Strontian (Macgregor 1940). Lcch
Sunart . is long and narrow and is protected from the effects of the
open sea, It is probable that there have always been some effects
from lead-enriched run-off streams entering the loch close to Salen.
Mining activity will simply serve to emphasise a background of lead
already present in the study area, and Feflected in P. vulgata tissues.
4. The intersite variation of Mg and Ni is low.
b.. Interarea comparison (including Marsden Bay and St. Abb's)

In both Zones 1 and 3 the metal concentration is significantly
higher at Marsden Bay for the elements Pb, Cu, Fe, Ca, Zn and K.
Exceptions are, Zn content Glenmore Zone 1, .and K, content Kilchoan
Zone 1, which are higher than those at Marsden (see Appendix 5 & 10

and Tables 111.9,a, II1.10a.)
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An outstanding feature is the cadmiwn content of '"B" class
limpets from both Zones 1 and 3, which is significantly higher than
that detected in Marsden samples. Values for St. Abb's Zone 3 lie
between those of Area A and Marsden Bay., This is also shown in
Figures 11.13, £I1.15 and III.31.

Sodium contents in limpets collected from Area A, are alsc higher
than those of St.Abb's and Marsden Bay. (see Table I1II. 9a,b, I11.10a,b.)
Segar et al (1971) working in the Irish Sea have reported values of
Na content in P, vulgata tissues which are closer to those of Area A
then those of Marsden Bay. |

Nickel content is higher at Marsden than that of Ardnamurchan and

Glenmore in Zone 1 samples. There is no difference in Zone 3

comparison. .
Magnesium content was lower in St. Abb's samples. (This perhaps

could be due to the different rock type of these sites among which
the andesite and basalt of St. Abb's is more tolerant to weathering
in comparison with limestone, mica schist and sometimes Gabbrd.

ﬁowever, tis significant difference of Mg content in P. vuigata
tissues is at variance with the opiniou expressed by Vinogradov (1953)
in which he states that Mg is more of less constant for each species,
(see Section II)
(ii)Area B

The results of limpet flesh chemical analysis for this area are
presented in Appendix 10 summarized in histrograms in Figs. III.2). to
II1.30 and the analysis of variance results are shown in Tables I11I1.1la,
b - 111.13a,b.
a An intersite study at this Area reveals that
1. The concentration levels of each element vary from site to site
land between Zones, showing a high frequency of significant differences

in Zn, Fe, Na, Mg, Ca, contents and a lower frequency for Pb, Cd, Ni,
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K and Cu.
2. ixamining the data in relation to the degree of exposure, the
following should be noted..

(a) The highest values of Pb, Cu, Zn, Na, Mg are found in the
sheltered sites.

() The highest values of Fe in all Zones 1, 2 and 3 are obtained
in the most exposed site (Otterswick)

(c) Cadmium concentrations in limpets of Zone 1 are highest in the
most cxposed site (Otterswick Yell). In conirast the highest values
of Zones 2 and 3 are in specimens from the most sheltered site (Rouas
Voe).

A similar pattern was found in Area A though under diffevring
conditions of salinity.

3. An analysis of the data in relation to the rock type of each
study site demonstrated that Ni concentrations on serpentine are
significantly higher than those found in limpets on any other substrat
in Shetland.

This difference could bé readily explained by the fact that
serpentine is known very often to contain Nickel ores, in its structure
(Pirsson 1908; Spence 1957)

b. An inter Area comparison shows that

(i) Shetland samples show signifiéantly higher levels of caqﬁium in
comparison with Marsden (see Figs. II.13 and II1.21). It is interesting
to note that Topping (1972c), after analysing various species of shell-
fish from Scottish waters for certain heavy metals, found that the
highest Cd values were associated with Orkney and Shetland Islands. He
suggested that these results could be related to a high Cd backgrbund
which might exist in these areas.

.(ii) Marsden Bay limpets show significantly higher levels of the

elemenis lead (with the exception of Ollabery Zone 3 samples which are
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about the same) Copper, Magnesium and Calcium. Zinc, Iron and
Sodium may show either a higher or lower level in Marsden samples,
depending on the Zone.

(iii) Area C

After a detailed study of chemical analysis data shown by histo-
grams in Figs, II11.31 to I11I.40 and the analysis of variance carried
out for the "B" class limpets shown in Tables III.9apto II11.19a,h

the following patterns emerged:

: Lead Copper_ Zinc
Highest Robin Hood's Bay Blackhall Rocks Blackball Rocks
Marsden Bay Robin Hood's Bay  Robin Hood's Bay
. Blackhall Rocks South Gare Marsden, South Gare
) South Gare Marsden Bay Isle of May
Isle of May Isle of May St. Abb's
Lowest St. Abb's St. Abb's
. Fe Mg X La
Robin Hood's Bay Robin llood's Bay Isle of May Robin Hood's Bay
Marsden Bay Marsden Bay St. Abb's, Marsden Bay Robin Hood's Bay
Blackhall Rocks St. Abb's South Gare St. Abb's
Isle of May Blackhall Rocks Blackhali Rocks Blackhall, S. Gare
South Gare South Gare Robin Hood's Bay Isle of May
St. Abb's Isle of May

No éattern could be seen for Cd, Na, Ni.

One interesting point is that cadmium very often shows the highest
values in samples from St. Abb's and Isle of May. (It must be
remembered that Area A and B samples had also highest Cd contént)

Nickel concentrations do not differ statistically from site to
site.

--From the above data the intensity of heavy metal contamination
might be subjectively summarised as follows
Highest Blackhall Rocks
Robin Hood's Bay

Marsden Bay, South Gare

Lowest Isle of May
St. Abb's
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Estimating a "gradient'" of pollution (by heavy metals) seems to
be a very difficult task. One of the major problems is to establish
comparable samples, as already pointcd out in this study, and by
many_previous workers (for example Lewis 1870, 1972; Holden aud

In this study some altempt has becn made to alleviate this
problem by selecting for ccmparison szmples as "similar" as possible.
Although a more detailed study concerning the pollution "gradient"
is clearly required it is interesting to note that the patterns which
have emerged so far for the various elements seem quite logical:

St. Abb's appears to be the least "polluted" area with the Isle
of May intermediate between St. Abb's and the "polluted sites'". The
high concentrations of Mg found at Robin Hood's Bay may be associated
with the high Mg content of shales (Bowen 1966). The lead values
found at Blackhall Rocks and Marsden Bay were higher than those recorded
at the other apparently polluted site, South Gare. The explanation may
be that there are more manufacturing proéesses giving rise to lead
wastes on Tyne and Wearside than in Teesmouth (Jones 1970).

A fuller discussion of the pollution pattern revealed for Area C

is given in Section IV.
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Figs, II1.15 - 111.20: Histograms showing the element
content (mean values) of all size classes of limpets (A,B,C,...)

in Zones 1 and 3, for Area A: Ardnamurchan Point - Loch Sunart.
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Potassium Concentration (P.P.M. Dry Flesh Weight)
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Fig. II1.19: Potassium concentrations at Area A sites.
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Figs. II11.21 - I11.30: Histograms showing the element
content (mean values) of all size classes of limpets (4,B,C,...)

in Zones 1, 2 and 3, for Area B: Shetland Islancs.
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. Figs. I111.31 - I11.40: Histograms showing the element content
(mean values) of all size classes of limpets (A,B,C,...) in Zones 1,

2 and 3 for Area C: N.E. coast of England and S.F¥. coast of Scotlaud,
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Tables III.9 -~ III;19: Chemical analysis data for "B"
Class limpets in Areas A, B, and C
(a) Mean values and standard deviations of element
concentrations

{b) Comparisons of variance of chemical analysis data
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Table IIXI.gp

1= Ardnamurchan
2 = Glenmore Bay

3= Kilchoan

4 = Marsden Bay

Table iI1.9%: Comparisons of variance of chemical

Zone 1 November

Zone 1 November

Zone 1 November

Zone 1 November

analysis data.

Significant difference at 1%
No significant difference

Pb Cd Ni Cu
1 2 3 4 1 2 3 4 1 2 3
— . + . - ]
+ + i -+ -+ . - - .
+ + + . + + + . + + 41
Zn Fe Na K
1 2 3 4 1 2 3 4 1 2 3
e L] — ) —_— ]
-+ | e + |+ | . + | + .
+l+ |+ o |+ | +{+]|.+ |+ +
.Mg Ca
1 ? 3 4 1 2 3 4
— . + .
+- — . + o O
+l= =] |+|+|+]|-.
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Pb Cd | Ni Cu

2 ~+ . + . - . — .
31+ | =] |+ +| == ¥+ +]"
Zn Fe Na
1 2 3 1 2 3 1 2 3 1 2 3
T
1 L] L ] L] [ 4
2 ~ . + » ~4- . + .
31 4+ |+ +{+ |+ |+ fF+]
Mg Ca

1= otterswick Zone 1 May
2= Ronas Voe Zone 1 May

3= Marsden Bay Zone 1 May

+= Significant difference at 1%
—= No significant difference

Table II11,1lb: Comparisons of variance of chemical
analysis data.
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Table IT11.13b:

Pb Cd Ni
] 2 3 4  -H 2 3 4 5 1 2 3 4 o
1 . *
2| + . y -
3 4 - e + P — + .
4L | + - + . + | + - |+ - .
5| - + + + . + | + |~ - | + - - .
Cu Zn Fe
1 +2 3 4 5 2 3 4 5 ] 2 3 4 8
‘| .
2 -+ . -+
3|+ |~ | - — | . + |+ -
Li+ |-+ | - - -1 - + 0+ [+
514+ |+ | + | <+ . + | 4+ |+ + + -+ .
N a K Mg
1 2 3 4. 5 2 3 4 5 1 2 3 4 5
1) ° ‘
2 + . . < . |
3L+ | + | - ~ | - + ]+ -
L+ |+ | + + 4| + |+ |+ | -
sl + |+ |+ |+ - + |- |+ + | 4+ |+ 4+ |-
Ca
1 2 3 4 5 1= Ollaberry Zone 3 May
1 . 2 = Otterswick Zone 3 May
) 3= Ronas Voe Zone 3 May
4= Whiteness Voe Zone 3 May
3|+ | + . 5= Marsden Bay Zone 3 May
Li+ |+ +4 . = Pignificant difference at
—= No significant difference
> + + + + * * Haroldswick is not included
as "B" class data were nct
available.

Comparisons of variance of chemical analysis

data.
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Table III.1i4n

Pb Ccd Ni -~ Cu Zn
1 2 1 2 1 2 T2 1 2
1 [ ] [ ] [ ] (] ®
2| + ¢ -+ e + ® ol . o~ ®
Fe Na K Mg Ca
1 2 1 2 1 2 i 2 1 2
1 e ° . [ ] L]
2 + ° + . + - + 'y + .
= St Abbs Zone 2 November
2= Marsden Bay Zone 2 November
Pb Cd Ni Cu Zn
1 2 1 2 1 2 1 2 1 2
1 ° [ . . .
204 e | = ] |- f+]|+]"
Fe Na K Mg Ca
1 2 12 1 2 1 2 1 2
‘l [ [ [ ] * L]
Y + . —_ ° —_ o 4 o _f .
1= St Abbs Zone 3 November
2= Marsden Bay Zone 3 November
+= Significant difference at 5%

Table III,.1l4b:

No significant difference

analysis data.

Comparisons of variance of chemical .
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Table III., 15h

Pb Cd Ni Cu Zn
1 2 1 211 211 2 2
L] [ L [ 4
S SR B S R B R e o L e
Fe Na K Mg Ca
! 2 1 211 2 12 2
.‘ < & L
AN L o R B + |1+ |

1 = South Gare
2 = Marsden Bay

Pb

Cd

Zone 1 January

Zone 1

Ni

Cu

January

Zn

Mg

Ca

o | +

.« |+

4 °

South

Gare

Marsden Bay

Zone 2 January

Zone 2 January

+ = Significant difference at 5%

No significant difference

-_ =

111.15b: Comparisons of variance of chemical

analysis data.

Table
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Pb Cd Ni Cu Zn

1= South Gare Zone 3 March

2= Marsden Bay Zone 3 March

+= Significant difference at 1%

= No significant difference

Table III.16b: Comparisons of variance of chemical
analysis data.
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Table III.17b
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Pb Cd : Ni Cu
1 2 3 4 1 2 3 4 | 2 3
+ » + . - .
[, + . ) + » fa— + . +
+ + + . + - |+ . - - -
Zn Fe N a K
1 2 3 4 1 2 3 4 1 ? 3
+ | +| - +
- + o -+ + e -+ + .
+ |+ |+ ] |+ ] -]t 4 +
Mg Ca
1 2 3 4 i 2 3 4
+ . + .
+ + . + | + .
+ ! + | + . + | + | + .
1= St Abbs Zone 1 June
? = Robin Hood's Bay Zone 1 June
3= 1sle of May Zone 1 June
4 = Marsden Bay Zone 1 June
+ = Significant difference at 1%

Table III.17b:

No significant difference

4

Comparisons of variance of chemical

analysis data.
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Table YIII1.18b:

110

analysis data.

Comparisons of variance of chemical

Pb Cd N;j Cu
1 2 3 4 1 2 3 4 _1 2 3 2 3 4,
4+ | e -— | s - | e o.

- = | e 4+ | 4 | . -— | e | e +-
w4+ |+ o+ == el |+« O B I
Zn Fe Na K
1" 2 3 411 2 3 411 2 3 2 3 4

+ [ s +-o +. .
++o +o ++c 4 | -
+ + -+ . + + <+ . <+ + + + + .
Mg Ca
1T 2 3 411 2 3 4
+0 +|
+ + . + - .
++o+++-
1= St Abbs Zone 2 June
= Blackhall Rocks Zone 2 June
3= South Gare Zone 2 June
4= Marsden Bay Zone 2 June
+= Significant difference at

~% No significant difference

1%




Pb Cd Ni Cu
1 2 3 1 2 3 1 2 3 1 2
+ . — . —+ . + .
i + o + + . + — . + -+
Zn Fe Na

Mg Ca

1= St Abbs Zone 3 June’
2= 1Isle of May Zone 3 June

3= Marsden Bay Zone 3 June
+5 Significant difference at 1%
—= No significant difference '

Table II1.19b: Comparisons of variance of chemical
analysis data.
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ITI.4 DLFINITION OF THE "NORMAL' METAL CONCENTRATION

The concentrations of elements in P. vulgata flesh seem to vary
widely in response to<‘a number of factors, Some of these have been
defined in this study (see Section IV) e.g. size, tidal zone, season,
site bedrock and so forth., ZEstablishing a "normal" level for an
element in P, vulgata appears therefore to bhe a very difficult task.

Nonetheless an attempt was made to estimate "norms" for the
polluting elements, and in such a way that these. "norms'" might be as
representative as possible.

Three sites were selected, one from each of Areas A, B and C,
and thus well spread out geographically. These sites, namely, Ardna-
murchan Point (Area A) Otterswick Yell (Area B), and St. Abb's (Area C)
suffer a similar degree of exposure and are well removed from sources
of industrial effluents. The study sites are consisted of bedrock of
differing types, and collections were madé during different months,
hence results cover as long a period as possible.

Because of the great variation in metal concentrations between

' was derived

the sites, the final mean value for each element '"norm'
using data from .all the size classes and Zones available. The values
calculated are presented in Table I1I.20, It is hoped that these

figures can give some representation of a 'mormal" metal concentration

since calculations were based on the widest possible range of data for

"""each site,

Concentrations higher than those presented in Table 111,20, might
therefore be considered enriched, unless they are explicable in terms

of the local geology.
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SECTION IV

GENERAL DISCUSSICON ANEL CONCLUSIONS

From the intra site and inter site studies discussed in Section
II and Section III, the following points can be noted:

(1) The concentration of certain elements found in limpet tissue
is dependant on the size of the individuel, with higher concentrations
of Pb, Cu, Fe, Ni, Mg and Ca tending to be found in smaller jindividuals.
A relationship between size and element content has also been established
by other workers (Reilamy et al. 1972; Schulz-Faldes 1973; Leatherland

and Turton 1974; Nickless et al, 1972; Peden et al. 1973; Cross et al.

1973; ©Boyden 1974; Romeril 1974; Young 1975).
Cadmium, however, is a definite exception, in that concentrations
are higher in the larger individuals. This pattern wss seen in most of

the 55 sub-populations studied and has also been reported by other

workers also studying P.vulgata (Nickless et al. op.cit. Peden et al.
gg_éiEi Boyden op.cit.).

This relationship can be explained because cadmium is a cummu-
lative elenent (Pringle-ff_é}. 1968) and once in, remains ‘fixed within
the tissues of the organism throughout its life.

The negative correlation between cadmium content in "polluted"
and "unpolluted" sites could then be explained as foliows: if the
increased flesh weight in the sewage-enriched populations is a real
inérease in growth rate, then it is possible that those limpets living
in enriched waters are not subjected to cadmium uptake for as long as
similar sized individuals from unpolluted sites. A further investi-
gation though, is suggested to back up this hypothesis.

The smaller individuals appear to be more susceptible to the

uptake of Pb, Cu, Fe, Ni, Mg, and Ca, while the larger individuals

indicate that they can exercise some measure of control of uptake,

and or storage.
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The concentrations of Zn, K, Na, did not reveal any pattern de-
pending on the size,

(2) From the statistical analysis of the Marsden Bay biogeochemical
results. the calculated mean values over the nine study months (see
Section II) show that individuals from Zones 2 and 3 concentrate the
highest amount of Cu; Fe, Ca, Pb, Zn, Na, Mg, while Ni, Cd, and K do
not show any pattern between the Zones. It is of interest that no
element shows significantly higher concentrations in samples collected
from.Zone 1.

The zonal variation described above, which is also shown by the
flesh weight/shell weight relationship, has been rvcognized by previous
workers as well. (Butterworth et al. 1972; Nickless et al. 1972; Peden
et _al. 1973). This variation could be due to the different environmental
factors at different levels on the shore.

It is not easy to explain the higher concentrations of elements
in limpets from higher levels on the shore. However this could be
explainéd as follows: the limpets living on the lower shore will be
Submergéd for much longer periods of time than those on thg upper
shore. During submergence, the current véntilating the gills will
allow continual exchange of elements with the sea water, thus possibly
affecting a more adequate control of the ionic balance of the tissues.
To this may be added the fact that minerals couldbe preferentially
absorbed from the water retained within the body of the organism during
~periods of "clamp" down.

(3) A monthly variation for all elements was shown in Section II
(Fig. II13 to II-24). This phenomenon was to be expected for the
following reasons. a. concentrations of elements in sea ﬁater have been

shown to vary seasonally (Mullin & Riley 1956; Abdullah et al. 1972;

Preston et al, 1972; Preston 1973; Abdullah and Royle 1974). These

variations could be due to the movement of currents, fluctuating volumes
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of run-off, or to irregular discharges from the land.

b. elements show a tendency to concentrate selectively within
certain tissues and several metallic ions are known to be directly in-
volved with fundamental functions of the organism. Mullin & Riley
(op.cit.) for instance, have reported highest concentrations of Cd in
digestive glands and renal organs of molluscs. This agrees with similar
findings by Topping (1972¢) who was working with scallops, lobsters
and crabs. Vinogradov (1953) has reported that iron is particularly
concentrated in the digestive glands and hepatopancredas of P,vulgata
Betzer & Pilson (1974) have shown highest concentrations of Cy in the

digestive glands of Busycon canaliculatum, while Pringle et al., (1968)

found the highest Pb level in gonads and digestive glands and the

lowest in the muscle, of various molluses. Therefore, as the proportions
of tissues such as gonad, mantle, etc., change periodically, this could
account for variations in the concentrations of certain elements with
time.

c. Seasonal climatic différences affect the physiological processes
in the organism which, in turn, do exert influence on the accumulation,
ingestion, or excretion of the elements (Herbert & Shurben 1963;
Pringle et al. 1968; Betzer & Pilson 1974).

It is therefore unlikely that element content should not véry
seasénally, when there are so many seasonally fluctuating factors
affecting the organism, and the uptake of elements.

~~Seasonal fluctuations have also been reported in other organisms,
Betzer & Pilson (op.cit.) showed a fluctuating Gi content in Busycon,

Rocca (1969) also reported a fluctuating Cu content in Octopus vulgaris,

and Pilson (1965) in blood of Haliotis spp. Pringle et al. (op.cit.)

have also reported seasonal variations for Zn, Cn, Mn, Fe and Cd in

Crasscstrea gigas. tissues.
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During the course of the work %3 Nucells japillus specimens {rom

Marsden Bay were analysed, to sce if an other eulittoral organism
known to feed on barnacles and Mytilus (Moore lggg; Berry & Crcthers
12874) and occasionally on limpets (Qrothers 1971), showed any seasonal
variation in element content.

Analyses were carried Qut for January (34 specimens) and April (59
specimens), details on this investigation are in Appendix - 12, -

The results show a very high Cu, variation, & large Fe,Z n, variat—

ion, (see table below) whilst the other elements are more or less

stable,
C4 ppm Te ppm %% ppm
January 367 445 915
April 85 260 660

Therefore it seems reasonable to conclude that seasonal variations
is a feature common to a wide range of eulittoral organisms. This
reinforces the opinion expressed in Section II about the possibility
of misleading comparative studies, :

(4) Most elements show a higher accumulation in limpets collected
ffom sheltered sites, but others show higher accumulation in limpets
from exposed sites. The influence of exposure on element concentration
is, therefore, not easy to explain and it is poésible that inter-element
relationships which were beyond the scope of this study, are involved.
"”The'ﬁhysiolbgy-andmbio4bhemiSfry"6f the orééhisﬁmcdﬁlé bé'important
- as synergetic and antiagonistic relations between the elements may
occur (Pringle et al. 1968; Navrot et al 1975; Ireland 1975)
.From the results of the present study it may be inferred that low

salinity facilitates high Cd uptake and laboratory test for other marine

organism have shown that many factors can influence the uptake of an

element, which can subsequently influence the uptake of another.
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(%) Pb and Ni show higher concentrations in two sites naturally
enriched with these two elements. Salen, which is near to an area with
a previous history of lead mining., and Haroldswick, an area of serpen-
tine bedrock. This proves that P. vulgata is "sampling", either through
the food chain, and/or directly via osmotic flow, the total geochemistry
of the environment in which it lives.

P, vulgata therefore seems to be a sensitive indicator of tﬁe
concentrations of clements present in its environment, which is an
advantags when using this organism in heavy metal pollution studies.
But, without a thorough geological knowledge of the site under study,
incorrect conclusions could be drawn with regard to the kind of boll—
ution i.e. man-made or natural. Topping (1972 a, c¢) also discusses
this problem in relation to his work in Scottish waters and argues
that the high values of Cu and Cd that he found in %ooplankton and
shellfish could possibly be associated with natural rather than man
made induced effects.

Bellamy et al (1972), Sheppard and Bellamy (1974) emphasise this
pcint in the interpretation of data from the east coast of Britain and
the west coast of Italy. The data presented here reinfo;ce their
cautionary approach.

(6) The "polluting" elements generally show lower concentrations in
"unpolluted" sites and Areas A and B appear to pe "unpolluted" in com-
parison with Marsden Bay.

The "gradient" of pollution reflected in the limpet tissue, for the
north~east coast of Britain, shows that St. Abb's is the least polluted
site, which is in accordance with earlier literature (Bellamy 1972).
Following St. Abb's is the Isle of May, and for these sites the monit-
oring of P.vulgata concurs with the a priori known intensity of
bollution. South Gare and Marsden Bay are higher on the "'gradient"

scale, while Robin Hood's Bay and Blackhall Rocks appear to be the most



polluted sites along the coast., Namely, the highest values of Cu, and
Zn were found in limpets from Blackhall Rocks and for Pb and Te in
Robin Hood's Bay.

High values for Cd, Pb and Zn in Blackhall Rocks could be expected
as this is the nearest sampled site to Seaham which according to
Preston et al. (1972) and Preston (1973) is the most polluted site in
respect of these elements, On the other hand, the results Irom
Robin Hood's Bay were somewhat unexpected, especially in terms of Pb,
Cu and Zn as the main sources of industrial wastes and sewage are
far removed from this site (Jones 1970; Bellamy et al. 1972). But it
must be noted that this site is énriched with suspended maﬁerial derived
from boulder clay (Jones op. cit; Moore 1973) and Moore (1974) in
hi; criticism of Jones stated that ditfferences were not apparent
between places regarded by Jones to be "un-polluted"” and 'polluted".
Moore (op. cit.) reported that the suspended material created a sim-
ilar condition in both sites.

The high levels of Fe at Robin Hood's Bay can be readily explained
by the presence of the Skinningrove Iron Works, 6 km upcdrrent and
iron colloids derived from clay particles as reported by Sverdrup et
al. (1942),

The high levels of Cu, Pb, Zn, can be possibly explained in terms
of natural and/or man made factors, as follows:.

1. The bedrock of this site consists of shale, which is known (Bowen

1966) to contain high levels of Pb, Cu, Zn (see Table IV.1).

Table IV.1
CONCENTRATIONS OF SOME ELEMENTS IN VARIOUS TYPES OF BEDROCK
Cuppm Feppm Pbppm anpm
.igneous rocks 55 56, 300 12,5 70
shales 45 47,200 20 95
sandstones 5 9,800 7 16
limestones 4 3,800 9 20




2, Man made pollution effluents and/or natural outflow from the
Tees are carfied southwards by the residual currents and the tidal
movement (Watson & Watson 1968; Moore 1973 a)

This "gradient" is derived from only ocne sampling (in June) and the
comparative results must therefore be considered with caution. However,
Starkie (1870) has also found high levels of cértain elements at this
site and therefore further work on the possible sources of enricﬁment
by heavy metals at this site is required.

(7) P. vulgata can only be considered a valid monitor of heavy metal
pollution if the following points are observed.

(a) Analysis must be based on a large number of specimens in an
attempt to smooth out individual variations so that results are
statistically valid. It is well known that molluscs show a large
individual variation in heavy metal concentrations (e.g. Segar et al
1971; Topping 1972c; Leatherland & Burton 1974; Betzer & Pilson 1974)
(b) Variations found in the size class, zone, and season, require that

careful sampling techniques be made in order to validate comparative

studies. Nickless et al. (1972) examined P. vulgata and Fucus
vesiculbsus and stated that certain sampling techniques could be mis-
leading especially when based on numerical data. This has also been
pointed out by other workers (Butterworth et al. 1972; Lewis 1970, 1972;
Betzer & Pilson op. cit Boyden 1974; Moore 1974).

(c) The organism's ability to "sample" the environmental geochemistry,
~could lead to wrong conclusions if the geochemistry of the area is not
well known,

(d) Comparative studies made between areas with different environmental
conditions, -may also be misleading as salinity, temperature , dissolved
oxygen, pH, and exposure may affect the uptake of metal ions.

(e) The whole problem of establishing a good indicator of metal poll-

ution seems to be quite complicated as apart from the inter and intra
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Species variation on selective uptake for certain ions, the metals
themselves create a complication, Antagonistic and synergetic
interactions have becn reported, so that, the presence of one metal
ion could prevent the uptake of another metal ion, or alternatively,
one metal ion can attract another. This could mislead in the inter-
pretation of the qualitative and quantitative description of pollution
in a given area.

On the other hand, the contamination of an organism is not only due
to the contamination of the sea water but some elements enter the
organism through the food-chain (Hoss 1964; Preston & Jefferies 1969;
Bryan 1964; 1966; nyan & Ward 1965). Therefore the availability of
precontaminated food must also influence the metal content of the

organism under study.
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APPENDIX 1

SOME INFORMATION ARBQUT PATELIA VULGATA BIOLOGY & ECOLOGY

1. CLASSIFICATION
Phylum : Mclluscs
Subelass : Prosobranchia
Order : Archaeogastlropoda or Diotocardia
Superfanily: Patellacea (Docoglossa)
Family : Patellidae -
Genus : Patella
Species : P. vulgata L., P. intermedia (Jeffreys)
and P. aspera (Lamarck)
2. DESCRIPTION

The shell of P. vulgata is coﬁical, solid, oval oy rounded, with
ribs radiating Ifrom the beak. As the animal gets older the ribs are
worn and the shell becomes smooth.

The inside of the shell is variable in colour in the different
species, and thig difference is one among those used to distinguish
the three species, from each other. (Barrett and Yonge, 1958; Fretper
and Graham 1962).

When detached Irom the rock the general appearance from beneéth
is: in the centre there is the broad muscular'"foot" by which adhesion
to the rock is effected; in front of it, the distinct head with mouth
paired tentacles and eyes at the base. Around the whole there is the
fringed mantle and between the mantle and the foot, is a frill of pallial
gills. The_anihal hes a reduced number.of strong rasping teeth, a very
long tongue (radula) and its stomach is a small and featureless sac
forming nearly a bend in the gut where the paired digestive diverticula
Opens; The intestine is long and tightly coiled, storiné faeces between
tideé. The digestive gland produces enzymes for splitting cellulose-

like structures. (Morton, 1958; Morton and Yonge 1964; Fretter and

Graham op. eit.).



A-1712
3. REPROLUCTION

Therc is a single gonad which opens directly to the kidney. The
genital products are discharged far back in the mantle cavity. Patella
sheds its eggs singly into the plankton; there is no protective covering
on these only a thin membrane and an albumen layer which is soon lost.
Larval 1life in the plankton lasts 10 days. (Morton 1958)

Harmaphrodism has been quoted as an occuring phenomenon in Patella's
life, (Orton 1928 a, Orton et al 1956; Dodd, 1956 a,b, Blackmore 1969;
Das and Seshappa 19248, Lewis and Bowman 1975).

The breeding period is the winter and maximum breeding activity
seems to happen from October - December. (Russell 1909, Orton 1929,

Fisher-Piette 1948, Orton ct al. op cit., Fretter & Graham 1862,

Blackmore op. c¢it) P, vulgata like other molluscsg, spawns in the winter

as a reaction to changes in temperature; apart from the temperature, other
factors play a role in the discharge of the gametes e.g. éalinity, food
changes, wave action or mechanical shock (Fretter & Graham op. cit, Orton

et al. op cit.)

Artificial fertilization has been effected in April by Dodd (1957)
and according to Lewis & Bowman (1975) "one must agree therefore with
Orton et al. that spawning could extend over six months but whether or
not spawning and fertilization do occur naturally in the spring and the
contribution, if any, this would make to the total reproduction capacity

remain unknown".

4, FOOD

When P. vulgata feeds it moves around its home rasping with the
radula any;hing which it happens to meet. So there is a variation in diet.
Grahém (1931) stated that P. vulgaté eats mainly diatoms and other small
algae while David & Fleure (1903) found that it also eats 1argér Algae

such as Corallina and Laminaria. Moore (1938) said
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that P. vulgata also eats green Algae. Tisher-Pictte (1948) gives
evidence that it can also eat the largér brown Algae. Jones (19418)
agrees with the observations of Fisher-Pietie adding that Fucus
and Azcophyllum near limpets, seem io have rasped at the base. Barry
(quoted by Jones 1948) found that limpets have enzymes capable to
digest lamiarin and fucoidin. Limpets have been shown to be of part-
icular importance to the ecological balance of the rocky shore, espeé—
ially in the balance betwcen algal and animal abundance.
(Southward 1956, 1964; Crapp 1971)

Barry and Munday (1959) showed that the glycogen content of the
digestive gland of P, vulgata decreases during the winter a sign of

decreased feeding activity.

5. HABITAT AND HABITS

P. vulgata is universally common on all rocky shores (Barrett &
Yonge 1958; Fretter & Graham 1964). 1t is the commonest species of
Patella genus and may be found on beth rough and smooth rock as well
as on pebbles, which are not subjected to too much movement and it is
frequent on all angles of slope. It occurs in conditions ranging
from considerable exposure to sheltered places and extends from high
on fhe beach tc MLWS where the population density falls rapidly.

According to the Lewis (1964) zonation of the coasts P. vulgata
occurs in the eulittoral zone from the upper 1imif of the Balanus

zone, to the upper limit of the laminarian zone.

The uppér'limits 6% the diéffibution of P.-vulgata though, vary
depending on the exposure, illumination, and algal food (Evans 1947;
Das & Seshappa 1948; Lewis 1954, 1964)

.P. vulgata, invadés estuaries where there is sufficient rock or
stone, and can cendure a low level of salinity (Fisher - Piette 1934,

-1948) and as Step (1945) reported the organism has learned to endure

fresh water by its exposure to rains. Experiments on the response
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of this organism to waters of different salinity were carried out by
Arnord 1957).

It is well known that P. vulgata after a feeding sortie at night
or during the high tide, returns with great precision to its permanent
resting site (Morton 1858; Step 1945, Fretter & Graham 1964)

It has long been noticed that the limpet sinks pits, corresponding
exactly to the margin of its shell, deep or shallow, depending on the
softness or hardness of the rock, and it is almost impossible a similar spot
to be Tound in the area., This led some of the earlier investigators
to believe that P. vulgata never wandered {from that particular spot
although Aristotle 2,000 years ago had recorded the opposite. Russell
(1907) rccorded that individuals above 20 mm in length did not move
from their "home', when the tide was low, but the smaller ones wandered
at any time. Orton (1929) stated that in an environment which is not
exposed to sunlight limpets of any size may move away from their spots
either at low or high tide. Loppens (1922) (quoted by Orton) reported
that sometimes the animal does not return to its home but Orton{op. cit)
argued that a change of 'home" happens oﬁly where the substrate is smooth,
wet rock and that it rarely happens on unewen surfaces. This opinion is
in accordance with Jones (1948) who observed movement of several yards
for marked individuals on wet and smooth rock and stated that for uneven
surfaces among thick Balanus movement does not occur. (See also Lewis
& Bowman 1975). However, it is generally accepted that medium and large
limpets do return to their home (Fretter and Graham 1962).

- “The movement of limpets depends on: their size, the conditions of
the sea (rough, calm) the rock type (the nature of its surface and humidity)
and the insolation, |

In particular situations the seasonal variation of insolation causes
a migration towards the low tide zone in spring and summer and a return

upward movement in autumn and winter, though the upward movement is not

confined to individuals which originally occupied the high levels (Lewis

1954).



The conical shape of Patella shell serves to resist wave attack,
but the animal itself also strongly resists any effort to remove it
from its spot. It can for example, resist dislodgment by a force of

15 kilograms. (Pelsencer 1935)

6. DIFFERENCES IN DIFFERENT ZONATION

I. Density and size

Most authors agree that the density of the Bﬁfflli population is
highest on rocks with barnacles and lowest on bare rock or under
Fucoids. Fisher-Piette (1948) stated that the density is low on bare
exposed rocks, becoming lower under Fucoids but highest near the Fuccids
Jones (1946, 1948) also stated that he found the highest density of
Patella population on rocks with barnacles and lowest on bare rock.
Lewis and Bowman (1975) in their work at Robin Hcod's Bay found that

the density of the population is higher where Balanus occurs than where

there is Mytilus edulis or bare rock.

Canon Norman (quoted by Step 1945) pointed out years ago that
"the nearer high-water mark the shell is taken, the higher-spired, more
strongly ribbed and smaller it will be" and that "the lower down it
lives the flétter, less ribbed and larger it becomes'. Orton (1933)
also found the largest individuals at the low water‘mark-at Looe Island
Nemburry Bay and Menstone,

* According to Fisher-Piette (1939, 1948) the size of the
individuals is larger under Fucoides and becomes smaller among barnacles.
Jones (1948) at Port Mary (Isle of Man) found that there was a difference
in the length of P. vulgata shell being larger near Fucus sp. in comparison
to that of Balanus zone but he found £he biggest specimens on bare rock,
ﬁas énd Seshappa (1948) in their study on the Northumberland coast,
reported that the population density decreases slowly from LWNT to HWST

and that the larger limpets are found at higher levels, although

they are covered by the tide for a shorter time and their feeding time
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is less. Blackmore (1969) also detected the largest specimens on the
upper shore at Robin lood's Bay south of Mill Beck (sheltercd arca).
Lewis and Bowman (1975) although emphasizing the high variation in
Patella population characters in a limited geographical area, Tound
in most cases an increase in the maximum length at low tide level.

II. Height of the shell

Apart from the differentiation of shell length, shell height
also varies along the beach.
Russell (1907) noticed that limpets at high level mark, at the
adult'stage, have tallier shells than those near low water level or
in rock pools. OQrton(1929; 1933) has correlated these differences
with degrees of exposure to drying. He explained this difference by
the necessity of the limpet to protect itself from dessication by
femaining closely attached to the substratum. -While remaining in this
position, he assumes that the muscles of the foot are strongly contracted,
with the result that the mantle border is drawn in to form a smaller
opening. Moore(1934)reinforced this aspect examining the shelfing of
the shell when it was moved from the high tide to the low tide mark gr
the opposite.
III. Behaviour
Davies (1966, 1967) describes how high level P. vulgata are able
to acclimate and have a lower respiratory rate during summer compared
with low level specimens.
. lSHELL FORMATION
. Shell is a.complex system of 6rganic matter and lime salt and is
trystalline substance separated from the "mother fluid" prepared through
thé mantle epithalium (Wada 1961).

The shell consists of three layers, an outer periostracum, an

inher hypostracum (nacreouslayer) and a thick, intermediate ostracum;

A modification of the hypostracum fills the top of the shell. -

This modification consists of calcite and serves as an added
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protection against insolation in the tall-shelled animals, (Davies
and TFleure 19203; Moore 1934).

A slightly different presentation of these layers is adopted by
Wada (1961); in the order from external bo internal side of the shell

there is the periostracum the prismatic layers and the nacrcous lavers.

The outer and inner nacreous layers are separting by the hypostracum.

According to Bgggild (1930) Lutts et al (1960), Wada (1961),
Wilbur and Yonge (1964) the periostracum is a protein (named conchyolin),
the prismatic layers consist of calcite, the nacreous layers consist
ol cohchiolin membrane and aragonite crystals, while the hypostracum
is aragonite.'

The sheli-forming tissue is the mantle and the three layers are
secreted by its eplthellum through the "mother fluid". The series of
shell mlnerallzatlon may be described as follows:

(1) Formation of organic matrix as the basis of shell.material

(2) Fixation of calcium on this organic matrix

(3) Deposition of calcium carbonate crystal.

A number of enzymes participate to the whole procedure of shell form-
ation (Robertson 1941) as for example does carbonic anhydrése (Kawai
1954; Wilbur and Jodrey 1955).

Aragonite is optically biaxial negative in the orthorhombic system.
.Calcite belongs to the hexagonal system; it is a stable form of CaCO3
and shows optically uniaxial negative.

(Magnesite MgCOS, Siderite FeCO Rhodochrosite MnCO, etc. belong to

3’ 3
the calcite group. Bromalite (Ca, Ba) CO3, Strontianite SeCO3,
Cerrusite PbCOs, belong to aragonite group).

Aragonite in molluscan shells in general, is considerably different
from that oif inorganic occurence because it includes organic substances
which the "mother fluid" prepared through a complex beochemical reaction.

" Excess of HCO,3 and HCO favours the formation of aragonite. (Wéda 1961).
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APPENDIX 2

Computer Scattergrams of Ilesh weight/shell weight relationship
for sub—populations collected from Zones 1, 2 and 3 at Marsden Bay,

throughbut the study period: October 1974 to June 1975.
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i * 2 1
[ * v
I . v
¥ * T
N6« - 2 % - !
] A 3 1
] ? Oa_t o '
1 ¢ * w2z !
1 e D = M
' Co.ll ¢4 e 2t - om* 1. s
,  Ary L] Z * I
1 2 i® A 1 B
1 ¢ %23mx7 1
1 2 F* it {
. Y L T 1
PR R e e L e e e ey T
0.37 1.C4 le?2 2440 .LP
FARSDSH 2  FEBRUARY
STATISTICS.,
CURPFLATION (R}~ 0.914¢51 R SQUARED -
STD tKF OF FIT - G.046485 IMTERCEEY (2} -

YHf REGRESSINN LINE CUTS THE MARGINS OF THE PLDT AT
t vawve ot 0.35192 Ol THE AOTTOM MIRGIN
A VALUE OF

6.31300 ON THE TOF MARGIN

PLOTTED VALUES 172

FXCLUCED vALLES~

REWIN a4
(ACLTes) el
w (0 fg 17 el LIPS -
R e R P PR B e B S L )
! A
1 1
1 1
1 1
1 !
1 +
1 1
1 {
1 !
1 +
1 ]
1 .
[ bl
1 +
I 1
= - o —— P - - . = = v 1
1 M
* 1 '
1 +
1 . 1
v .
1 .
i .
- 1 +
1 t
1 H
Y .
H v
1 ]
1 1
' t
——————————————————————————————— R ekttt L P
- " -
H .
1 .
{
f :
1 . 14
T !
' *
1 R
1 M
1 )
I !
1 ¥
1 1
1 T
1 +
ERE R e R R L L T L R LT L e e LI
2.7% 4.43 5.1 heTE Loaet Tele
Tarzi/Te FACE -
0.83633 SICNIFICENCE - 0.92001
-0.01212 SLOPE ) - 0-10956
[} a

MISSTNG vALLFS -



Dataset Limited

LJ

N . A-190

MARSDIN 3 FEBAUVARY

FItl BAAMN LOFEAYIYN VAYE = @ 9 /f18/7Th)
SCATTERGRAM OF (W) Pl ESH

(ACRDSS)

SHIlL

0.44 Q.00 1.17 “1e%2 . 1.90 Je 28 b 29 .76 1,712
PR bl el bl It h il St el Bttt et K Akl Aol be bl Bl ol Rl it Rl et Rl Rl Dk Ll ol e il el R e e e R et
N 54 4 1 ' B
I i N 1
1 1 1 1
1 1 1 1
1 1 1 1
Cea9 + 1 1 +
1 1 1 t
1 1 1 1
1 1 1 w1
1 1 1 4
Q44+ f ® 1 +
1’ I H 1
1 T 1 o
1 T 1 !
1 ¥ 1 & |
N,20 4+ 1 1 “
1 1 1 '
[ ___________________________________ - —————— . o —— i W P - . S A e A T A et S —— A - - T
1 1 1 1
1 1 1 H
0.34 + 1 1 L]
i 1 , 1 T
1 1 1 . 1
1 1 1 T -
1 i 1 '
Ce2% + T H +
R | 1 1 !
1 1 1 H
1 1 1 1
1 1 * 1 1
0.24 + 1 1 ¢
T 1 1 1
1 1 - 1 M
ot —— ————— " — o —— - — T " T 1 40 o S o = = St 8 = - — . _ . ———— = = = - -
1 . * 1 T !
0.19 + * 1 = 1 ¢
T T 1 t
I . * 1 1
1 E Ts% 1 T
l . * v . : ] Y I. 1
0.16. + 2 d ' 1 +
I LI T * 1 1 1
1 * oxk ¥ AR 1 ] 1 . 1
1 = * ** LA 1 1 1
I 22e v * I 1 1
0.09 + LTI LY I ¢ -
. I 42 3 % 2 I I 1
r 2 2% * 2% I ! 1 1
1 k% 2% & 1 . 1 i
[+ *=2 2 2 I I 1
AL 4 % ¥ 1 1 +
P e e R Rt D A e e e e ik etk et R T e L T oroy ity iy Sy
0.26 - 0462 3.79 1.25 1.7? ?.64% 2071 1.1 L 3.7
WARSCEN 3 FEBRUARY N/71577% PALT ?
STATISTICS,..
CURPFLATION (R}~ Ce53751 R SUQUARED - 0. 56585 SIGNIFJCANTE <G00
STC F2R QF 4T - 0.037721 INTLRCERTY tA) - -C.00324 SIOPE (38} 0-13935
YHMT REGRESSION ( INE LUTS THE M6 INS OF TUHL pLOT .1
L VULVE OF 6.22364 ON THE BOTIOM taerr TN
* VALVE OF 0.56¢680 N W F RIGHT MARCIM

PLOTYED JALUES - 100 EXCLULEL VALYFS=-

MyecInn vALLTS
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MARSNEN 1 MARCH . I YZIYALS
FILt MOuAvE (CALATHIEY JAaTE = d%/2%775)
STATTERGRAY Ob [T BN AW ANT] . TACRISS) S+4FLL
Usnd ey 1.03 2.2% 2.90 142 4.13 e.74 5.36 b7
e et et Bt L e e e R P L e e Y TR LY Rl Y Tl bl L e R el el
1e12 » 1 t =+
1 i 1 1
{ 1 1. t
1 1 1 1
i 1 1 t
1.0 » 1 1 *
! 1 4 =1
{ 1 ! t
1 1 1 t
1 - 1 1 1
: 6.9 1 1 M
1 1. 1 v
1 1 1 1
1 1 1 t
{ 1 1 1
2.7¢ » - 1 1 *
1 i 1 P
[CEEE - e e e s S e o = e e e — e H
1 i 1 I
1 1 1 1
Q.68 ¢ I - 1 +
| . 1 t 1
I 1 1 A\
. 1 1 1 :
1 1 t 1
0.57 + 1 1 s
I 1 I M
1 I * 1 *® 1
1 1 1 1
13 1 - 1 H
Jebb ¢ 1 1 -
1 13 1 1
1 . H - 1 1
i T e e S PP e e e D |
i 1 > % 1 1
.35 ¢ 1 * 1 -
1 1 = . I '
1 « 1 * 3 H
t . [ R t H
i L I I
D.24 * . =] 1 .
1 . * s] 1 1
1 L ous & * x 1 1 1
1 "y 2 tiA¥)m 1 1 T
: 1 32%%e 1 1 '
Jeld ¢ ¥32e8228 k% I I .-
1 =2 1 1 Lt
I 253222 2 = I | S 1
] *wE ¥ I 1 1
1 "#3es2 1 1 1
2,02 +2¥3 . 1 t +-
st e m e m———f - - - [T LS T * fmm——pranad ——— ————p—m——
[ L P ] 1.37 1.9 . 2.4) .21 3.42 bebe 5.05 . S.f& 6423
MAKSDEN 1 MARCH . 047257195 PAGE 3
STATISTICS..
CORNELATINN (R)= 9.972712 R SNUARED - C.9<418 SIGNIFICANCE = d.00C01
SID FRR NF ST - 0.23875 INTERCEPT (A) - =0.0155%1 SLOPE (B} - Del4612
T TYHE REGRESSIUN LINE COTS ThE MAIGING OF THE PLNT AT
& VALUE OF 011352 UM ThE MOTTIM wAsQly
A vALUE UF 0.910¢46 NYU THE PILHT wALGIN

FLOTTED vALULS - 125 FXCLUDFN VALMES = ] WISSTNC VALUFS - 3



.
MARSGY M 2 MARCH Dl 2577 .
FUY NORAMD LR AT TN OAYE = L6 /f2S/TY) *
SCATTEIGRAY ERURTAS B E R (ACRNS ) SHiiLL
Dedn Geth 1. 32 L.79 22006 2.7 3.1y 360 .11 &unll
P i b I L R Lt e B e R B R e e R e e e R R R g
0,59 + 1 1 * ¢
1 1 ! 1
1 1 1 LR |
1 1 1 {
1 ] 1 i
0.5 + . 1 I .
1 1 1 i
i 1 » 1 t
1 . I 1
1 I 14 1
fotd & 1 1 ¢
I 1 & I I
[ I & 1 LI
1 T i 1
{ 1 * l{ 1
Cate ¢ 1 1 * +
1 - ! | {
e et L B e e e £ o e e e e e e e e e e e = e I
i 1 1 ¥
1 I I 1
N3¢ ¢ H 1 +
1 1 1 i
| 1 1 1
1 ) t . 1 1 1
-1 1 * * 1 4
2,30 «+ 1 ® 1 .
1 t = 1 1
1 f * 1 1
1 1 : L ! 1
1 1 % = * 1 1
Ne24 ¢ i * 1 +
1 * 1 * 1 1
| S 1 1 1
Jomeermm e e —— K = e me e —————— e m e — e s 1
. 1 * 2 1 = 1 I
ral? 3 * * I# * 1 +
1 ® 1 I I
) SR 4 * 1 i 1
1 % * I 1 i
1 L * 1 1 i
0.13 + =k R 1 +
1 * b 1 1 1
1 Bd tX 1 1 1
1 s 2 * 2 1 1 - 1
1 s L2 1 1 1
J3.07 + * 2 t&x 0% 1 1 “+
1 F 3= 1 1 1
1 3 wxzs 1 . 1 - Tyt
T3 6 s 1 1 1
132 7 = . 1 1 1
D.01  +% 1 1 +-
Y L e R LR Pl X et L L e R LR B Rl e LR el Ll et habe et B b Bl bl bt R Dl ik ot S
Gel5 debl 1.78 1.59% 2.02 24 2,08 1.%41% .49 “odd %436
MiKRSOEN 2 MARCH . ’ 06725715 PAGE "3
STATISTICS..
CIERELATION (&)~ 0.95034 R SQUAREDH - 0.90115 SIGNIFICANCE - 7.093.01
STH ERR UF £ST - Ve 04I%0 INTEPCERT LAY - 0.00382 5L0pe. () - 0.13054
T4F REGRESSIAON LINE CUTS THe NANGTINS IF THE PLAT AT
A VAL JE I)r DeJLETH i1 Tk LFET 4a<451N
A VALUE OF 4459350 (% THE Tl MANGIN

PLATTED VALULS = 100 ) EXLLUDED YALUE" - o MISSING VALUFS -~ N
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MARSNIY 3 MARCH : 04/24%/15 PAGE 4
FILE NUHAVE (LREATTUN DATE = 04/725/75) ' .
SCATTERGREAM OF (M) FLY Nt (ACEDSS - SHELL
0. 55 DG4 1.32 1.71 2.09 2,67 2.8 3.24 1.63 “.01
PR e I e e e L Skt Lk T LR ST L el b ket I A etk Dl et L DX TR P
.61 ¢ i ) 1 T+
I 1 I 1
1 1 1 1
4 ! ] H
I 1 1 H
0.55 ¢ 1 i« +
1 I 1 1
1 [ 14 {
1 % 1 1 t
1. I 1 1
0.50 + 1 1 T+
1 1 1 1
I 1 1 1
1 I 1 H
i 1 1 *® 1
0,46 + i I +
I I I ¥
fomm e —_— e - e !
I 1 1 i
I I I i I
2.38 ¢ 1 1 +
1 1 * 1 1
1 1 1 L1
1 1 L | H
1 1 1 1
0,33 + I 1 & .
I i * 1 « !
1 1 % 1 * i
I 1 % 1 1
1 1 * .o® 1 1
0,27 + 1 *® 1 +
I « 1 ® 1 [
1 1 & 1 1
B R e it Fomm e B e e e e e e e i e 1
[ Tk 1 ® 1 1
0.22 + LI % 1 +
1 1 1 1
I * 1 1
I. E I 3 * ¥ * 1 1
. 1 2 1 ® 1 1
O.16 1 * 1 +
!  x & 1 % 1 !
1 * ¥ * * * o™ L 1 1 i
1 * % bk 1 1 [ §
1 ik x¥ * * | , | !
Vel ¢ # 2 3 * 1 1 +
. 1 2% 2w S I 1 1
1 *2 xx 2 1 1 1
1 ® & &% x % 1 * 1 - i
1 2 % . 1 1 ° 1
0.05 +% * . I . 1 . +
P e e e et bt ninb otk Al b DL D Bl Lot ey ———3 Bt D e e e R kY
0.36 V.74 1.13 1.51 1.90 2.28 2.67 3,05 3,013 L Y, 4425
MARSOLN 3 MARCH 047425715 PAGE 3
STATISTICS..
CIRFELATION (k)- 0.R83533 R SQUAHED - 0.69778 SIGHIFICANCE - 0,00001%
S0 FRR GF EST =~ 0.06294 INTERCEPT (&) - 0.01991 sSLnPE (R} - . Vel0931
TE REGRESSTON LINE CUTS THE MAKGINS OF THE PLUT AT
A . vALyr ur Ced590¢ (LM THE LEFT MeRG]Y
A VALYF JF flaan3sa (1IN THE 2IGHT MARGTM
PLOTTED VALULS =~ 92 EXCLUDED VALUFS- ’ 0 MISSING VALUFS =~ l



EXCLUDED VALUGS-

MARSDEN | APRIL 05/01/7% PAGE 2
FILE NONAYE CCREATION DATE = O8/J1/775)
SCATYERGKAM OF {PPWNY FLFSH (ACROSS) SHELL .
(67 1.20 1.9% . 2456 3.39 4,12 L ] 5589 6.32 T.0%
P Rt R e il R D Rl e R e e L e e D ek T L e e e o
1.08 | I ¢
i 1 1 {
1 1 f 1
1 1 1 1
1 1 1 T
0.97 ¢ 1 1 +
1 1 f 1
1 1 1 1
I 1 ! 1
1 1 I 14
D.86 ¢ 1 1 +
1 1 1 1
1 1 1 !
1 1 1 T
1 1 1 1
N.76 + 1 1 +
1 1 1 1
| e EL L e St e e e e m e e - ————— —————— -—— !
1 1 1 1
1 1 1 1
“e65 + 1 1 +
1 I 1 1
1 1 1 1
1 1 1 1
1 1 1 1
0.55 + I 1 +
1 1 1 t
1 1 * 1 1
1 1 1 1
1 I I * i
Dbt + 1 1 +
1 1 - 1 1
1. 1 f 1
e e et e e e e e r e e e e e e e e - = e o e 1
1 Eo% 1 1
De33 ¢ * 1 = 1 +
1 1 * 1 1
1 1% 1 H
1 * 1 1 4
. | 1 1 1
023 ¢ L 1 1 +
1 & gk k% 1 1 1
1 x ¥ &kx % * 1 1 . i
1 L 1 B t
1 3 * 1 1 1
0.12 ¢ 2%%x * 1 1 +
I ¥2 =« * 1 1 1
1 *3 2 ez % 1 1 1
1 LY 2 1 1 I
1 3623 1 1 1
0.01 +29%x f 1 v
P e e e el D e D L Lt R R Ty R e il il Dbl L T o
Q.10 0,8 1.57 2¢3) 3. 03 .76 4449 5.22 5495 L. 7] T.c1
MARSDEN 1 AralL 25/01/75 PAGE 3
STATISTICS..
CORRELATION (R) - 0.96588 R SOUARLD - * 0.93292 SIGNIF1CANCE - Qe I NI
STD ERR NF LST = N.04357 INTERCEPT (A) =~ 0.00470 SLOUPF (R) - Q.lt77
T8 REGRESSION LINE CUTS THF MARGINS OF THY PLOT AT
rOVALUE Of 1,00845 CN THE LEFT MARGIH
L ovVALUE OF 0.08287 OF: THE RIGHT HAhIN
WLOTTED VALUE", - q7 0 MISSING VALUES = 0
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MARSNEN 2 Arall 05701775 PAGE 2
LRI N:YLAML LCHIAYINY DATE = S/2_1/715)
SCATTERCKAM DJF (DNWN) FLESH . . (ACROSS) SHFLL
Cetets 0.5 1.27 1.69 2.10 2.52 2.93 3.35 .77 4.18
P e R e B e R e S e R R R e L Y R e Ty
V.82 o+ 1 1 *« +
1 { 1 1
1 H 1 «|
1 1 1 1
1 1 1 f
Tk 1 1 +
1 1 1 !
1 1 * 1 1
1 1 I 1
1 I 1 1
D42 ¢ 1 1 +
’ 1 1 1 1
1 1 1 * 1
1 1 1 I
1 1 1 1
Je37 + R 1 * 1 +
1 { * 4 1
| e e el Lt e e —e—————— ———————————— e ————— e ———e——a—— —————e——— et e~ 1
1 1 b 1
1 1 * 1 1
V.32 + 1 1 T+
I. 1 * 1 1
1 ' ' 1 1 M
1 1 ”* I !
1 1 * 1 1
Ne21 + 1% * * x 1% +
1 1 1 !
1 1 1 1
1 1 1 !
1 = 1 * [ 1 1
“e23 + 1 . * 2 t +
1 * & 1 1
] N E S ] x 1 1
| R it —————— - m————— il D e adatabekd et e — e ———————— e —ee——— I
t 1 %% « *x % 1 1
N.1P 4 % % 1 +
1 £ x ] 1, * % 1 1
1 * EI | ' * 1 1
- & 1% 1 1
1 : * 1 1 1
0.13 + * 2 = * x ] 1 *
t 2 *x * % k2 1 1 . 1
1 L b T 1 I
1 ® x %] 1 1
. I * &k 2 * 1 I 1
0.0F + x * ¥ k& . l 1 *
1 x % % 1 1 1
I+ - *ex 1 1 i
1 * 1 1 )
1 * * 1 1 ]
0,07 +% 2 ¢ 1 1 +
P L R Ly e L P L L e e B N L DL LA L PR LT Rl Dl B S bl ottt Dbt kel bk Dbl d ok 2
Je?23 T e 55 1.77 1.03 1.6 2.31 2.73 3.14 ‘3,56 3,97 “oly
C MARSDEN 2 APRIL . 95/01/75 PAGE 3
STATISTICS..
CORFELATION (R)- 0.900447 R SQUARTD - JeB1862 SISNIFICANCE - 0.0000!
ST pks Ogf ELT = 004253 INTERCFPT (A} - 0.,03165 SLOPE (B) - J.1123
T4F REGEESSIUN LINF CUTS THE MARGINS NF THE PLAOT AT
A VALU® OF 0,32313 O THr LEFT HARGIN
& VALYL OF Q@778 ON THF TLGHT KARGIN

97 "EXCLUDED VALUES = 0 HKISSING VALUES - 0

PLOTTED vALUES
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HARSDEN 3 APRIL LV AN N 4

HILE Mt AME LERFATIDN LATE = 05/701/775)

SCATTERGEFAM NF (C0dM) FLESH . (ACROSS) SHLL '
Ve B2 1. /7 151 2.1 2.71 1.24 a0l e VE 4.90 545

A L LR R R Rl Bl Bl Ll bl Rl el D Kbttt B dl Sl et it LR Rl e el DLl L Ll e e 2

0.73 + 1 1 €y

1 1 ! !

I 1 1 1

1 1 1 1

1 1 1 !

[P TS 1 i +

1 1 1 1

1 { I 1

| 1 1 1

1 - 1 1 1

0.59 + 1 I +

I 1 1 1

I 1 1 At

1 1 1 H

i 1 1 1

572 & 1 1 +

1 1 1 1

L et D e ikttt D bbb D L DL B i e it ia bbb el e 1

1 1 1 1

1 1 1 1

«45 # 1 1 +

1 1 1 I

1 1 T * I

I 1 * 1 f

1 1 : 1 1

0.38° + I I [3

[ ! * 1 1

1 1 1 1

1 1 * * 11 4

I 1 * 1= 1

0.31 + 1 1 +

| = 1 * 1 1

I 1 1 1
[=-em———mrcr ca v e a——— Hom e — - ———— B e e e e e e — A - — — - t

1 *] I 1

a2 ¢ * 1 I +

1 2% 1. 1 1.

1 * * 1 1 !

1 * * 1 - 1 I

1 x%2 1 1 1

.17 + E 3 x % * 1 * 1 ¥+

1 P 2 T * € 1 1 1

1 LR 1°2 * L | H ¢ 1

1 L 2 * 1 1 1

1 ¢ LT T ke % 1 1 1

0,10 + 2 * % * 1 I +

1 ? 2822 & 1 1 f

1 ® %2232 2 1 . 1 I

1 2% 2 2 1 1. I

1 2 I 1 1

0.03 % & { 1 +
P L R g e e e k datatatad Tl e e R Rl Rt e S il 8
d.26 0.79 1.34 1. 89 2ebar 2.98 3.53 4.8 LRy - 5.18 272

T HMARSDEN 3 APRIL ' 05701775 PAGE 3
STATISTICS..
CORRELATION (R)- 3.91918 R SQUERFD - 0.844 920 SIGNIFICANCE - 0.007)
STh EPR OF EST =~ 0.04101 INTERCEPT (a) = 0.01710 stort tn) - 0.l102¢
THF FERRESSTIIN LINE JUTS THFE MARGIMS 9F THE PLODT AT
A VALUF DF CLO0IRE?2 ON THE LFFT MAIGIN

A VALUE OF “e51017 ON THE PIGHT MARGIN

PLOTTED VALUES ~ L1 FYCLUNFN VALUFS=- a MISSING VALUES - 0

S
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MARSBEN 1 MAY

FlLe NONAML (CHYATION CATE = 07/1L/775)

SCATTERGRAY UF {Lust) TLESH . (ACKNES) SHELL
C.%b 1.40 2.7¢ N, o8 1.61 Q.11 S.tl 6,45 7.29 3,13
e e e T o L e e R e R Tl i L e e el o R it Al
1.12 # 1 1 X
1 I I 1
I 1 1 1
1 1 1 1
1 1 1 '
1.01 ¢+ 1 1 .
1 1 I 1
! 1 1 H
1 1 1 I
1 1 1 1
f.G™ 4 1 1 *
: 1 1 1 % i
1 1 1 1
1 1 I ¢l
1 1 1 ¢ 1
0.79 + 1, & 1 +
1 1 1 Tl
| - - B e R e et « e e 1
1 1 1 * " 1
1 ! 1 !
D68 + 1 1 +
1 1 1 1
1 : 1 1 1
1 I * 1 1
1 1 * 1 i
.57 + 1 x® 1 *
1 I * 1 1
I 1 * 1 i
I 1 I 1
1 1 1 1
C.4t + 1 * 1 +
1 1 1 Y
| . 1 1 i
1 e e P EE B R R EEE 1
I * 1 - 1 1
0.25 + * 1 1 +
1 . 1 I
1 * * x I '
1 1 1 i
1 - * 1 I {
D24 + LR L) - * T 1 +
| S * x 1 H 1
1 * At W * i 1 1
1 . w . * 1 1 H
1 * %3 #2 % x 1 N 1 ’ '
J.13 ¢ = * 1 I .
1 % 2% 1 1 } I
I * I H 1
I =2 * 1 1 B |
1 22# 1 1 i
R.Cl  +%4 1 I .
ebmr e pmm e b e e + + + pm———t Bl e D e R et S L Y e e et L Ll I
0.14 0.98 1.82 2.67 3.51 4,15 5.19 6.03 &.57 7.71 8,52
MARSCEN ] MAY : : 07/11/75 PAGE 3
" STATISTICS..
CORRELATICN (R)~ 0.9%415 R SCUARED - 0.51049 SICANIFICLNCE = 0.000C
STC [KQ HF EST - %.012t8 INTERCEPT (A} - (1.02341 SLLPE (B) - Caltir?
THE REGRESSILN LINE CLFS THE MARGINS GF THE NI QT a7~
A VALUE OF 0.0303T7 CN THME LEFT YARGTA

A VALUF NF 194742 CN THE HFICHT MARGIN

PLOTTED VALUES - 17 EXCLUDED VALLLS- ¢ MISSING VALLES - 0
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MAKSDEH 2 MAY

XA A
FILE N COREATICY PATE = 0l/1la/i9)
SCATHLRCRAY b (LeeN) FLi s CACKRSS) St .
[V Lot 7 2.6¢ EPRPY Galehy o AT 6430 7.22 AdlH 9.l
PR R e el e e e e el L e manth e R e e i B e et R il el e b i Y
tal®  + H « 1 +
1 i 1 !
1 1 1 !
! 1 I 1
1 1 1 1
1.04 + 1 1 +
1 1 1 1
1 1 . 1 1
1 1 Y » 1
1 1 1 1
[V B 1 H 4
1 1 1 H
I H I .1
1 1 x 1 1
i 1 1 T
D42 + 1 1 +
I I * « 1 * I
o e e e e e ——— e e e e ————]
1 1 * 1 I
1 1 ¥ 1 1
C.7C ¢ 1 1 +
1 1 * 1 1
1 I 1 . !
1 1 L 1 I
1 1 1 1
r.5q + E 3 »* ] +
1 1 = % 1 1
1 1 * 1 1
1 * 1 * 1 {
1 ] 1 b 1 I
0.48 + 1 1 +
S | 1 1 1
1. * I 1 !
| e el deibd Mo e e e e ——— - e e - —— 1
. i * -2 1 ot 1
0.37 4 1 1 ]
1 * % * LA I T
I L = 1 1 1
1 LI 2 LI 1 1
1 a2 * 1 1 !
TR 3 ¥ x o= 2 1 T .
1 ® * T 1 1
1 % 1 1 I
1 x 2% ® ® 1 1 1
1 2 % 1 1 1
Jals 4 x % 1 1 +
. 1 %' ok oxrx [ L1 1
1 e o : :
I %%3 1 1 . 1
1% = 1 1 1
G.Ch 4% = 1 1 . +
PR e e L P R el et et Dbl Stk el e Dl Tl Bl Bl bl e Tl A ek b bl Dl e el LR N il L LTt 3
Jec™ [P 2.13 1. G¢ [ [P a3 Lot I Yot 1 Ga%?
MARSGEN 2 May 07/1€/17¢ PAST 3
STATISTICS..
CORRFLATION (&)=~ 931429 R SCQUBRFD - C.H6TES SICNTFICANCE - c.ocoal
-STD ERR OF EST - - 108966 INTERCEPT (A) ~ 0.060138 .. SLOPE (B) - 0.1235¢
THE RECYFSSION LINE (LTS THE MARGING UF THE PLCT aAx
A VELUE CF 0.08366 ON TRE LEFT MAPGIN
A VALUF OF 9.7¢303 0N IHE TGP MARGIN N
PLCTTEC vaALULS - 80 EXCLULFN VALUFS~ [} RISSING vVALLES - 0
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UARSDEN ) MAY @7/L€6/75 . PAGE ?
FILE NONLME (CHEATINY DATE = A7/16/75)
SCATTERGRAIM OF (LY FLESH ’ (ACROSSY SHELL
0,42 4,81 1,20 1,50 1,98 2.4 2,74 3,15 3,54 3,93
LI Ll Ll L R e L R e R N R T LR L T T T I
A,81 & 1 1 T
1 I 1 1
1 1 1 1
1 I 1 1
1 1 « I 1
3,38 ¢ 1 1 +
1 1 1 I
1 1 1 1
1 1 * 1 I,
I 1 I 1
£,34 o 1 1 ® *
’ i 1 1 I
1 I 1 1
1 b 1 1
1 1 1 1
2,32 ¢ 1 B toe
7 1 * * 1 H
b L L Lt LT T L LT T P s R T U R R PR R |
H 1 1 i
1 1 L X i
f.26 o 1 1 +
1 b 1 3
I 1 1 1
1 1 1 I
Jd . 1 . 1 I
0.22 @ 1 1 *
1 1 * * 1 I
1 " 1 1 I
1 * 1 1
| L] 1 1 I
eIk + 1 1 *
1 1 1 I
1 1 1 1
) L L T R L L L L L L L T T T T {
I * I 1 ' 1
e.14 «» 1 = * 1 .
I * » 1 1 1
] - =« - * % 1 1
1 * 2 2 b 1 B ¢
. 1 L 1 1 1 1
0,11 ¢ * * 1 1 %
1 - t % 1 1 . I
1 * TR 1 1 1
1 2w} 1 1 I
1 2 % 42k * I M 1
2,57 ¢ . xr 2 * 1 1 3
1 3« 3 I 1 - 1
-1 » 1 1 o 1
I s 1 1 1
T » 1 1 -1
P,€3 s I 1 *
' gtm T dm e junnrtverajarendenecinnnninv R eniesraioncodmnanjeannjaNTaterRndenantecandencednmavdnrond
0,23 e,c2 1.01 1.40 - 1,79 2,18 2,57 2.96 T 3435 3,74 3,13
HARSDEN 3 MAY B7/716/75 PAGE 3
STATISTICS., f
CORRELATION (P)e P, I2R54 R SQUARED - 2,86219 SIGNIFICANCE - a,peect
$TC ERR OF EST = 23022 INTERCEPT (A) = e,32458 SLOPE (B) - P, 1812¢
THE REGPFSSINM LINE CUTS THE MAFGINS NF THE PLOT ATl
4 VALME CF 2,47972 CH ThE LEFT »iRGIN .
4 VALUE OF 3,96418%8 ON Tt YCP MAMGIN .
PLOTTED VALUES « 78 EXCLUDED VALUES= [ MISSING VALUES « 2

.
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MARSDIMN ] JUNE D ARTAL) PACE 2
FILSf NCAAME LCREATITN BATE = C7721177%)
SCATTERCKAY Ut (LCwN) FLESK (ACRDSS) SHELL
- (bt 2.40 1.93 546 6hJ98 9,51 17.04 1i.%57 12,16 1. b3
e e e L D e el R L e e e R e R el e R R R ]
1.89 + 1 1 »e
1 1 I I
1 1 1 & i
I 1 1 1
1 1 I 1
1.70 + 1 I +
I 1 1 1
1 1 * | 1
1 1 1 [
1. 1 1 |
1.52 «+ 1 I +
. I 1 1 !
1 I 1 H
1 I 1 1
1 1 I I
1.23 + 1 I +
1 I 1 !
[~——=- -—- - -— - —— et 4
1 1 1 1
1 I 1 1
lela  + 1 1 +
1 1 1 1
1 1 1 1
I 1 * 1 1
- I * * 1 {
0.55 + 1 1 +
1 I 1 I
1 1 1 1
1 1 * I I
1 I 1 i
0.76 + * 1 1 +
1- 1 1 i
1 1 1 H
[———m s B ittt e et e 1
1 L 1 1 1
0.57 + I 1 +
I 1 I 1
1 * * 1 | [
I * x * 1 I I
. 1 t 1 1 1
0,39 * 1 I +
1 . 1 1 . 1
1 £x 2 # 1 4 1
t + 2%2 % 1 1 i
I 2 # 1 1 I
0.20 + LAl Y] 1 1 +
1 %2+ & 1 1 1
i a2 1 1 1
I *232¢% I 1 1
1 62 1 1 1
0.01 +352 I 1 .
P el LR S e R B Ll St R Lt Db R DD Dl D Sl + + bt L e s I
G.ll 1.€3 2,1¢ 4.€S 6.22 1.175 s.28 10.81 12,32 13.06 15.2%
“MARSDEN | RTINS - LTS - PAGE E
STATISTICS..
CORRELATICN (R)~ C.95961 R SQUARED - 0.92065 SIGNTFICANCE - c.occet
STD ERR CF EST - C.l1270 INTFRCEPT (A) -~ C.02825 SLCPE (B) - Col361¢
THE REGRFESSICN LINC CLTS THE MAMGINS OF THE FLCT AT
A VALUF O+ 0.02191 CN kT LEFT MAUGIN
A VALUE CF 12.97222 €N THE TCP MAFGIN
EYCLUNEC VALLES~ ] ¥ISSING VALUFS - 0

PLOTIFL VALUES -~ 15
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MARSDIEN 2 JUNE ﬁ_7lld/75 PAGE 4

FILE NONAME (CREATTION DATE = 27/14/7%)

SCATTERGRAM

GF (NJINNY FLESH (ACRNSS) SHELL

n,49 1,15 1,81 2,47 313 A 4,46 5,12 . 8.78 6,44
AL AR L R A e L e T
1,22 ¢ 1 1 we
1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1,19 ¢ 1 1 -
1 I I I
I I 1 1
1 b 1 1
1 b 1 I
2,98 o 1 1 .
. b 1 1 I
1 1 1 i
I b 1 1
1 1 I . 1
V.86 o 1 1 +
1 b 1 1
e L L L LT R e L T L L L T
1 1 1 1
. 1 1 « 1 I
P74 1 1 . ¢
b 1 1 , -1
1 I 1 1
1 1 I 1
I 1 1 1
3,62 ¢+ 1 1 +
I 1 b 1
1 . 1 1 1
1 1 1 1
1 1 I 1
L5 1 1 .
1 1 * 1. 1
1 . I 1 1
] o e e r at oo e o S 1 08 i T P P D 9 g i S R e 0w e o D 0P OB e 0 O B A RO %GR O G e 0 9 e ]
t 1 1 1
P38 ¢ b 1 .
I 1 1 1
1 * I ] 1 1
I 1 2 1 1
- 1 2 1 { 1 1
A,26 + b 1 ¢
1 * 1 1
I ® ] L 1 1 N i
1 * » 1 1 1
I . ' t2% & I 1 1
Pid o 2% 1 1 -
1 "2 3 ¢ 1 1 1
-1 o 254244 ¥ 1 1 .- 1
1 2n 324 e b 1 1
1 #33222 1 I 1
PR 42 232 1 1 .
" WteEmmale s rabrrentTncetmrs R jerr e o nartmn st T v et aTednonn fraestrntriacenicennivesadonnriverntanvadbmenay,
0,16 P,R2 1,48 2,14 2.80@ 3,46 . 4.3 8,79 5,45 6.1t - 6,77
. f
. MARSDEN 2 JUNE P7/714/75 PAGE 3
STATISTICLS,.
CORRELATION (R)e 2.96979 R SQUARED . 0,042352 SIGNIFICANCE = P AOED"
STD ERR OF EST = ¢.,24524 INTERCEPT (A) - =(,42642 SLOPE (8) - WL,173a
T-F REGRESSION LINE CUTS THE MAZGING OF T<E PLOT At
A YALUE OF Pe15282 ON THFE BOTTGM MAKGIN
A YALUE OF 115390 ON THE WIGHT MARGIN

PLOTTED VALUES - [ T FXCLUDED VALUE S [ NIS.SING VALUES = ]
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MARSDEN 3 JUNE . n2/71477% PaAGE 2
FILE NONAME (CHEATION DATE 3 n7/14/7%)
SCATTeWGRAM OF (DOWNY FLESH i CACROSSY SMELL

a,37 .55 n,72 n,on 1,08 1.25 1,43 1.61 1.78 1,96

R e e L R L L LAt L L T TR RN

B2 o I f ne
I 1 1 1
1 1 1 1
1 1 1 1
: I i 1 1
ﬁ.z“ £ 4 1 1 -
1 1 1 » 1
1 1 1 1
1 1 1 1«
14 1 1 M
n,18 «+ 1 1 .
. 1 1 1 1
I 1 1 1
1 1 1 t]
.1 1 1 1
B,16 + 1 1 .
1 1 1 1
I rccmnun ot e e N N T N T e TS W S oy S e S e T O o o o Y R e e e T e T N Y G e e R R e i e ]
I I * 1 LI 1
1 1 1 1
@14 ¢ 1 * 1 * -
I 1 . 1 ' !
1 1 1 1
1 1 1 1
1 b 1 I
8,12 + 1 * 1 *
I * 1 * 1 1
I . 1 * 1 1
1 1 « [T 1 1
1 * 1 * 1 1
B.12 ¢ 1 1 .
- 1 . 1 1 H
1 " 1 1 I
) T T T LT Tyl R S SIS UV S SRRy PSPPI R A L e L L L L LT TR S
: T * * & 1 1 1
P09 ¢ 1 * 1 .
1 * « LB | 1 1
1 R . * I » 1 1
1 L1 ) B 1 I
I % & Ak W 2 1 T 1 1 1
B,07 + EE « I 1 . .
1 « . » 1 1 1
1 L] * 1 * 1 1
1 » 1 1 !
1 3 * * 1 1 1
8.5 + * 1 1 .
1 * * 1 1 1
1 * 1 1 1
1 I 1 1
: I * 1 1 1
0,03 +e 1 1 .
LI I e A L L L L R L L L R L L R R L L R L R e L L L L P R R L LR L L 2
A,28 A, 86 n,63 " 2,81 9,99 1,16 . 1.34 1.52 1,69 1.67 ° 2.7
MARSDEN 3 JUNE ’ az7/14/7% PAGE .3
STATISTICS,. .
CORGELATION (R)w R, I9ARRY & SQUARED - e, R280P SIGNIFICANCE - A PR
STD E*R OF EST = A, R155%6 INTERCEPT (A) = n,22108 SLOPE (8) - P, 0833
THE REGRESSION LINE CUTS THE MARGINS OF THE PLOT AT
A VALUE OF Q4248343 ON THE LEFT MaRGIN
A VALUE OF 8.19310 ON Twe RIGHT MARGIN

PLOTTED VALUES = 70 EXCLUDED VALUES= e MISSING VALUES » e
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APPENDIX 3

PRINCIPAL CCMPCNENTS ANALYSIS

FILE HEAVY [CREATICAN CATE = 08/725/15) METAL ANALYSIS

CORRELATICN CCEFFICIFNTS..

LGENTAM SMLDIAV HETGHT FLESHRWT SHELLWY
LGEDIAW 1.00000 0.98050 0.82586 0.82121 - 0.2357¢
SMLDIAM Ca.s875¢ 1.£0C00 0.80216 0.R2073 0.82677
HEIGHT '~ 0.82586 0.80216 1.6C000 0.81656 0.77384
FLESHWT 063137 GeB2073 D.81656 1.00206 C.72578
SHELLWT 0.€357¢ 0.62617 0.77384 J.72928 . 1.00000

DETERMINANT = 0.050E627( 0.85995253D-53)

Coueﬁa;h'_oaq coeﬁ,a'c{g%{- or Fleh w&iqbu‘ /sbld,w v&mg#f( : 0.¢3(3] "
wl/u"ck is vew Ligh. -
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APPENDIX 4

INTERFERENCE CORRECTIONS

The formulae used for interference corrections are presented below.

Corrections have been made for Pb, Cd, Ni, Cu, values.

1.5x[ca] 0.5x [g] 0.2x[k] 0.2 x[Na]

1. IPb =
10* * R R
s 1. - 0.24 x { Ca] 0.93 x [ Na] 0.0023 x K] 0.033 x [mg]
Ca - — 4 + +
10% 10% 10% 104
3. I; = 1.20x [cd 0.3 x[vd 0.17 x[x]
+ +
N . 108 104 10
4., Ig, = 0.15x% [cal  0.049 x [Na] .038 x [k]  0.007 x [mg].
10% * 10? MY S 104

The above formulae were established as a result of personal commun-
ication with T. Brett and I. Vaughman of Durham University.

The interference values Iy where x = Pb, Ccd, Ni, Cu were
calculated and were then subtracted from the values of Pb, Ni, Cd,

Cu, as appropriate,
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APPFNDIX 5

Chemical analy_sis date for specimens of all size classes

(A, B, C,...), collected from Zones 1, 2 and 3 at Marsden Bay.
Tgb].efs Al, A2, A3 show the mean values and standard deviations,
for each set of analysis.

. St. dev. was calculated using the formula:

2 $X
X (n ) T x

6 x =

n -1
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APPENDIX 6

DESCRIPTION OF THE SJTES

A, ARIRNAMURCHAN POINT - LOCH SUNART
| The Ardnamurchan Point - Loch Sunart area (see map, Fig. III.1)
was chosen as a suitable area in which to investigate the effect of fresh
water and exposure on limpet form, growth and heavy metal concentration
and also to provide a control of "unpolluted" water with which to
compare results from east coast sites.

Samples were taken from four sites, which ranged from a sheltered
site with reduced salinity about half way up Loch Sunart, to a site ex-
posed to the full force of the Atlantic seas and weather (see Fig. III.2)

All four sites had fairly géntle sloping shorelines, but not the

same bedrock.

A.l.Salen (Grid Ref. 6468) is in a small bay, facing south,  sheltered
by the shores of the long and narrow Loch Sunart, which at this point
has a salinity (surface water, gradient) of about 30%.. This level of
salinity is reflected in the sublittoral flora _l(Sheppard pers.comm)
but the intertidal flora is typical ‘of a clean, sheltered west coast

shoreline. Enteromorpha, Pelvetia canaliculata and Fucus spiralis

dominate the high-tide region, giving way successively down the shore

~to luxuriant growths of Fucus vesiculosus Fucus serratus and Ascophyllum

nodosum.

Apart from numerous limpets the shore also supports large number

of Nucella lapillus and winkles Littorina spp. and colonies of large

Mytilus edulis.

The bedrock is mica schist. Samples were taken from Zone 3, accor-

ding to the zonation described for the Marsden Bgy study.

A.2. Glenmore Bay (Grid Ref.6258). This south-facing bay is situated

. near the mouth of Loch Sunart, but it is still fairly sheltered from the

"open sea by the Isle of Mull.
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The rock comprising the gently shelving shore is undifferentiated
metamor phic (gneiss).
The fauna and the flora are similar to those found at Salen but

Fucus serratus is more abundant than Ascophyllum nodosum and there are

no Mytilus edulis, Both Laminaria digitata and L.hyperborea grow here

in abundance below the low-tide level, indicating a salinity close to
that of the open sea.

Samples froui Zones l-and 3 were collected.

A.3. Kilchoan (Grid Ref. 4863). This site is situated in a bay on the
southern side of the Ardnamurchan Peninsula, considerably exposed to the
Atlantic seas and weathe: but still somewhat protected by the Isle of
Mull to the south-west. The salinity of the water is that of the open
sea: and the subétrate is undifferentiated metamorphic rock (gneiss).

The flora and fauna is similar to those of Glenmore Bay but

Ascophyllum is replaced almost completely by Fucus serratus. Limpets

were numerous at all tide levels. Samples were collected from Zones

1 and 3,

A.4. Ardnamurchan Point (Grid Ref. 4167). This site is the most

westerly point on the mainland of Britain, and is extremely exposed to
. the full force of the North Atlantic.
The rocky shore composed of gabbro, is well populated with limpets

and vegetated with Pelvetia caualiculata, Fucus spiralis and F.serratus.

Samples wer2 collected from Zones 1 and 3.

B. SHETLAND ISLES (Grid Ref. 4363)

In the Shetland Islands® study an attempt was made to collect
limpets from sites with both different bedrock and kind of exposure.
Uﬁfortunately, it became impossible to collect as complete a range of

samples as was intended.
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Table]]l? illustrates the kind of sampling undertaken and a map
(see Fignr3) illustrates the location of the sites. Five sltes were
selected:
(1) Haroldswick an area where serpentine crops out,

(2) gllaberry - schist

(3) Otterswick Yell - gneiss

(4) Rona’s Voe - granite

(5) Whiteness Voe - limestone

It was decided to collect limpets from sites with different rock-type
as well as different degrees of exposure, in order to ascertain if the
rock-type of sampling area, and the probable chemical weathering due to
wave action, or the load in metals of local small stureams could have
any influence onr the results of the geochemical analysis of limpets.
Specimens were collected in the same way ag in the main study area
of Marsden Bay, the same criteria were used for the zonation.
The topography of the five sites varied and the intertidal flora
was rather poorer in comparison with other sites in Britain, an obser-
vation made by Irying (1974).

Ascophyllum nodosum often dominate~ the mid-tide area in Voes,

Fucus ceranoides is common in the mouths of streams and a wide range

of green algae is found. 1In the shallow sublittoral area Fucus serratus

gives way to Laminaria saccharina. L. hyperborea is present where a

stable rock substrate is available, while L. digitata becomes prominent

about low-water mark. 1In the mid-tide area Fucus spp. gives way pro~

gressively up the shore to a Balahus balanoides belt, Patella vulgata
is abundant and the lower shore is often dominated by densely packed:

Mytilus.

C. NORTH-EAST COAST OF BRITAIN

C.1. Isle of May {Grid Ref. NO60 6599). This site is mainly polluted

by "nutrients" (estuarine situation heavily affected by the sewage dis-
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charge of Edinburgh) from Firth of Forth (Jones 1970; Starkie 1970;)
Samples were taken from the south coast of the Island (see Fig.A-6.i)
at an exposed shore, which consisted of basalt.

The main characteristic of the limpet population was the high
frequency of large individuals, and the very rich vegetation of the
shore,

"Limpets were collected from Zones 1 and 3. Figurehsishows the

study area at low-tide.

C.2. St. Abb’s Head (Grid Ref.NT69 9069). According to Watson and

Watson (1968) and Starkie (197C) there is a movement of the tidal wave
southward along the east coast of.Britain and currents

So one could expect that pollution from the Firth of Forth would
have some effect along the coast of St.Abb’s.

On the other hand Bellamy et al.(1968),John (1968) ,Jones (1970),Bellamy
(1972), Bellamy et al. (1972); regard this coast as "unpolluted". In addition,
there is no heavy industry her? and no local sewage discharge, owing to
the sparse population.

Sampling was carried oﬁt in a small bay to the north of St.Abb’s
Head. The coastline here is exposed, though the actual sampling area
was relatively sheltered.

Steep stratified cliffs of andesite and basalt lava give way to a
gently sloping rocky intertidal zone. The rogky intertidal area is

dominated throughout by limpets Patella vulgata and a few Patella aspera.

~ Some dog-whelks are apparent in the mid- and low-tide zones (Nucella

lapilius) and barnacles with Balanus balanoides predominating. Patches

of Fucus spp. occur in the lower zone and dense Laminaria digitata may

ba observed at extreme low-tide. 1In the sub-littoral zone a rich L.

hyperborea forest ("kelp" forest) extends.
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C.3. Blackhall Rocks Co.Durham (Grid Ref .Ordnance Survey 4738,4739)
This site consisted of an expésed coast and headland of Magnesian
Limestone, with beaches of sand and shingle.

The proximity of several coal mines discharging waste into the
sea must be mentioned (Watson and Watson 1968).

The site must be considered to be heavily "polluted" by suspended
material some of which may well be natural, thaf is from the eroding
and weathering dolomite c¢liffs., Apart from this, there is no major
discharge of sewage or other industrial waste in the area.

The fauna was impoverished. There were a few limpets and the

only abundant species was Mytilus edulis.

The flora consisted of a few patches of Fucus serratus.

C.4. South Gare (Cleveland) (Grid Ref.NZ52 5527 ). The collecting site
at South Gare was on the seaward side of the breakwater extending out
from the mouth of the River Tees. The area compriced a very gently
sloping beach of broken rocks and boulders, making up a fairly exposed
environment., The flora and fauna were both rather'poor, the former con-

sisting mainly of Fucus serratus with scmz Enteromorpha and Rhody-

menia palmata. The dominant animal species was Mytilus edulis and the

three Littorina species were also present. Nucella lapillus was

notable by its absence while Patella vulgata was easily found near the

low-tide mark, becoming progressively rarer up the beach. Most of the
1impe£s from Zone 3 were in fact collected from the concrete wall of
the breakwater.

'Samples from this site were collectéd in January (2 zones) March
(1 zone) and June (1 zone).

From the situation of the collecting site one could expect re-
létively low and fluctuating levels of salinity and a high level of

pollution from both domestic and industrial wastes.
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Previous work on the kelp (Jones 1970; Bellamy et al. 1967)
and on starfish, seaweeds and mussels (Bellamy 1972; Starkie 1970)
has shown high concentrations of heaﬁy metal ions. Gray et al. (1971)
also examining the micro- and meio fauna of sand from Redcar beaches
pointed out that in comparison to southern sites Redcar is polluted

by heavy metals.

C.5. Robin Hood’s Ray (Grid Ref. NZ90 956046). The collection of

the limpets was made at an intermediately exposed bay on the exposed
coastline, which gently slopes towards the sea. Limpets were collected
from the low-tide area where they were fairly common. Littorina

littorea and Thais lapillus were present while the number of very small

Mutilys edulis was marked. Algae were rather sparse along the upper

beach but Fucus serratus became abundant below M.L,W.N. succeeded by

Laminaria spp.
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APPENDIX 7

Computer scattergrams of flesh weight/shell weight
relationship for sub-populations collected from Zones 1 and

3 at Area A: Ardnamurchan Point - Loch Sunart,
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KILLIDAN 3 nlell'l.‘\ PAST 4
FILF NCANAME {CREATIIN TATF = 02/11715)
SCATTERGFAM (F (DCWN) FLESH {ACRNES) SHFLL
1.12 L0 2.h7 3,45 a, 5«00 Lelh te%5 T.%3 dell
RETTE - t=———— tm———pm——— p——— -y + Rt e g e R R et 4
CelG 4 1 »] +
1 1 1 ]
1 1 1 I
1 1 1 1
1 1 1 1
0.6C ¢+ 1 I +
I 1 I I
1 I 1 i
I L] 1 1
i 1 1 1
0.81 + I I +
. 1 - 1 1 1
I 1 I = 1
1 I I 1
1 1 1 1
0,71 + I I +
I I I * 1
[-mmm - 1
I I I 1
I . I I * &1
0,62 + 1 : 1 +
I 1 ’ I . 1
1 1 1 N T -
I I * I I
I I 1 L
0.53 + . . 1 * I -
I I I H
I I I I
I I I & I
I 1 1 B
Q.44 ¢+ 1 * * ! +
I I I 1
I 1 I 1
[ e —-————— *: R ittt bl g -1
I 1 * I )
0.36 + 1 | +
B | L § 1
1 * » L 1 1
1 * I * 1 T
I ! * * ] I 1.
0.2% + * | * I +
I I * 1 1.
1 * * 21 1 . 1
I t * * ¥ 1 | & 1
I * * I I 1
C.lt & % 2 .k % * 1 ® 11 .
) 1 = = & | R r I
I * I . 1 I
| I * 1 1 1
. 1 * * 1 1 1
.66 +% * 1 1 +
P e ot e e e et St At A + + + + tecom e —— -,
0.73 1.51 2.29 2.C6 3, Py 4.61 . %33 17 694 Tal2 ' B.49
KILCHNAN 3 02711775 PAGF 3
STATISTICS..
COHPPELATICN (R)~ J.PALL® ¥ SQUARFD - = 0.7773% SIGAIFICANCE - - Q,001061
ST gri OF E5T -~ ~e095867 INTFRCERT (A} - " 06142 SLOPE () - T 10143
T JFexLSS 1l LINE (11T i Arc ], ¢ Tl Lot A
‘A VALUE OF . 1.06337 OM THME BOTTOM MARGINV
2 VALUE OF 0.80800 ON THE RIGHT MARGIN



A-223
SALEN 3 9L PASGH
FILE NCAAME (LRTATIUN TAYE = Q271271%)
"SCATTEIRGRAM OfF (OUwN) FLE SH . (ACHRIrSS) SHELL
lel® E A CPRR heat 1.5 ol 19.nl 10,08 1ton Phant
P it e R el R e e e e D e Rl T R e e e e e Y I T
1.06 + 1 1 L]
1 1 I 1
1 I i H
1 1 1 H
1 1 1 1
CeS4  + 1 I +
1 1 i I
I 1 1 !
1 1 1 1
1 1 1 1
C.84 + 1 1 +
1 1 1 1
1 1 1 1
1 1 * 1 * 1
1 1 # 1 I
Ce74 + ) 1 . 1 +
I 1 * * 1 * 3
I e e e e e e e e —— ——— — —— — ——— ———— —————— - e ——— e 1
1 1 % 1 * 1
1 1 I 1
Oeb4 ¢+ I 1 +
| . . 1 * 1 1
.1 1 N 1 !
| 13 1 1
1 f % * 1 * 1
0.56 .+ 1 1 +
1 1 * 1 1
1 1 * 1 1
1 1 1 1
1 1 1 1
Qedt + 1 1 +
1 I 1 i
1 * * 1 T
PRl it b * ———— e e ———— —————m————— e ——————— e e e e — e H
1 * 1 = 1 1
0.34 + 1 & 1 +
1 1, 1 f
i ® 1 1 1
1 * Is 1 4
. 1 . * 1 1 t
0,24 + » 1 1 .
1 1 1 . 1
1 % 1 1 I
1 - * * I 1 1
1 * 1 1 1
0.14 + = 1 1 : +
1 L 1 1 - c T
1 ¥ 1 1 7
1 =2 1 1 I
12 1 1 i
CaC& 2. I 1 +
.-0--——0———-0————0———-0——-—0————!———-0—-——b---—0—-——0————f--—-i-——-—b———-t—---&--——I-—.—-Q———-O——-——o—-——o.
0.4 1,98 3.56 S.14 €72 8637 Q. 8 11.46 13.54 Lér g s Lne?
—SALEN 3 - 02712775 PAGF 3
STATISTICS..
COPKFLATION (R)- 0.92203 R SIEYEN - C.BY01% SIANIFICAMNGE - '.00001
SID FK OF £451 - C. 17209 INTCRCEDT (2) - 1.,07593 “1 OPE (B) - ". 05664
THt REGRESSION LI+ CUTS “F' MARGINS OF TWE PLOY AT
A VALHD b f,98841 LA TH: 11T MARGIH
A VALUE U 1eG13222 (N THE 21GHT MARC M



APPENDIX 8

Computer Scattergrams at flesh weight/shell weight
relationship for sub-populations collected from Zones 1, 2

and 3 at Area B: Shetland Islands.



A-225
HARDLDISW ILK 2 07/16/75 PAGE 2
FILE NORANME (CHEATICN CATE = (7/1677%) -
SCATTERGRAM 1IF torWNg) FLLSH . (ACRCSS) SHFLL
C.RQ 2.01 2.22 4443 Sebd £.88 R, 06 S.27 1C.48 11.69
e it B bl L e Rl L Rl el l St bl Tt bl At bl e L L L R D L A L Ll D Ll e e R A Dl kLl el B il ol il Lot oy
Qo6 ¢ 1 * 1 .
1 T H 1
1 1 1 I
i 1 1 1
1 I 1 I
0.78 + 1 I +
1 1 1 H
1 1 I * I
1 1 1 1
1 1 1 1
.66 4 1 1 %+
. 1 1 » 1 1
I 1 1 o 1
1 1 1 -1
1 1 1 1
0.1 ¢ 1 * ® 1 +
1 1 1 1
1 e ettt * -= -——-1
1 I 1 t
1 I I I
0.52 + 1 1 T
1 * 1 * . | 1
| 1 * 1 1
1 * 1. * 1 1
{. 1 H 1
Neug ¢ 1 1 +
1 *% - ¥ 1% 1 1
1 I + 1 1
1 1 1 f
1 * 1 ! 1
Ce35 LI I I .
1 x % kx| 1 1
I * x» 1 1 1
1 B e B B e o a0 S . e B 8 k2 T
1 * 4 = 1 1 1
027 + * 1 1 +
1 . 2 x % 1 1 H
1 2 #22% % 1 1 i
1 2 1 { 1
1 2X42% 2 * 1 { H
Oe18 + * = * 1 1 T
1 * 2 % 1 1 . 1
I I I 1
1 LR 1 1 1
. 1 = 1 I 1
0.10 + 23 %2 1 1 +
. 1 " % 1 1 1
1 * 1 1 1
1 *2%¢e 1 1 1
T 3 T 1 1
0.C1 +3% 1 1 i +
P Gt L LY BT 2 + to———2 R e At LR T e O e R ik atatae® TR oL Rl PR T STy
0.19 1.40 2.61 3.82 5.03 6.24 T.45 8.67 G.E8 11.59 12.37
L HABRCLDSWICK 2 01714715 PAGF 3
STATISYICS..
CORPFLATICN (R)- C.91722 R SQUAPLE - 0.,R84239 SIGNIFICANCE - C.CCCC1
STH FR¥ COF FST - 0.07174 INTERCFPT (A} - 003460 SLCPE (&) - 0.0R501
THE HREGRESSICN LIKE CLTS THP MARGIANS CF THE PLCT AT
A VALULE OF .74047 NN THE LEFT MAVGIN
A VALUF (CF 10.CE752 CN THE TGP MBARCIN
PLOTTED VALUES - (34 [ MISSING VALVES - b

EXCLLEED VALUES=



PACGF -

HARGL OSSR ICKE 3 08/15/75| ?
FILF NCMAVE [CROATICN DATE = CE/15/7%) '
SCATTSRGEAM OF {NCWNY FLESH {ACPrSS) SHYLL
2.47 S T58 1r .13 12.68 19.23 17.78 2C. N 22.88 2543
Bl ekt et Bt e e e R R dataialad St Rttt e e T itk Ll
2.64 + 1 ! * +
1 1 1 1
1 1 1 !
1 1 1 H
1 1 1 1
2439 + 1 ! +
1 1 . 1 1
1 1 ¥ 1
1 1 [ ]
I 1 x 1 1
2.14 +° 1 1 + .,
. I 1 1 2 X
1 1 1 LT
1 1 1 ¥
1 1 * 1 1
1.66 + 1 1 .
1 1 1 \
ittt bttt - - - e m e e s e 1
1 1 * 1 !
1 1 1 1
l.a64 + r é 1 * +
1 ' 1 T
1 . 1 « - * H 1
1 1 1 . . 1
1 1 % 1 ¥
1.39 + ! * 1 +
: I . 1 1 1
1 1 * * ) 1
1 .7 * i ’ 1 H
1 1 * 1 !
le14 ¢ LI | * * i +
1- * 1 » * 1 1
l > % * % * 1 T
1 —_——— ——lx —— ——— _———— e —————— e m e e e e —————————————— 1
1 *32 *x72 1 I
0.89 + 1 1 *
1 % » * = T 1 1
I * * * 1 T 1
1 »* x % ¥ 1 = * 1 1
. 1 * *2 2 * i 1 M
C.64 + . 2 * 1 1 +
1 *2 2 %= 1 1 1
1 * #2% * 1 1 T
I * + x 1 H - ) [
H * 2 * -1 1 1
0.3 + 3 v2x 1 1 +
1 o4 1 1 4
1 * T 1 1
1 1 1 !
I 1 1 H
0.1 +x% 1 1 . .
P et e A R el dattat TN TP PP PR P e ] —h————t + L e e ek b T L P
1.20 3.75 £.30 L 1l.42 12.e5 16.51 19.96 21.61 2¢.i6 26.71
HARILDSWICK 3 anr1:/1% PAGE 2
STATISTICS..
CORFPELATICN (2}~ €.9C5R5 R SQUARED - 0.72957 SICMNIFICANCE - c.ocrrn
STD ERF CF EST -~ 0.1%972 INTERCEPT (4} - C.1522% SLCPF (3) - D008
THE PECFPESSICN LINE QLIS [x( VARCINS OF TuF PLCT AT
A VALUE ¢ 0.27453 ©N TES | EFY wannin
A VALUE OF 2e5262% (N THE RICHY NAOF (A
PLOTTEC VALUES - SR EXYTLURTEG YALL{FS~ o] MISSING VALUFS - n



OLLABERRY 2

A.51

(ACROSS) SHELL
12,12

12,0

GLYA YA L PAGE 2

t3,92 18,72 17,52

6----Q--..Q----;-.--bp---.----t-o--o—---..--.-.---..—--—'----.n---ono--'—---0----0----0----0-.-.0----0.

LAl L LA R T L LA E L R AL LR LI L L PRI L L L R P L L P P Y L Y Y P T A P Y PR P Y L PR Y D

S0 ot Gut A 98 Vb Pt ot Bd B g D@ Pmg Pt $ud Pmg P

S e e e S N NN

=0 g =0 Tt 0 g G Duh Db Bg Bmf Dmp Ot b e

[ X ]

N

»

QFOEC-HHQH—CI-IHO.NNM—I.NH“I‘.HMMH’N'—IN'—I.H»AH.KOHNMAOMMﬂ—lQl‘N—IH

L L L R R e L L L T T T L LY T T P S R T

ilk NANAME (CREATYION JATE 3 wR/1&/70)
CATTERGRAY OF (DOANY FotSw ’
1,31 S04 4,91 A, 71
158 o 1
' ' 1
I 1
1 1
1 I
1,39 |
1 I
1 1
I 1
1 1
1,24 « I
I 1
1 1
1 1
] 1
1,03 1
1 - 1
. I
3 1 1
£ I I
= B,04 o 1
5 1 1
5 1. . b1 -
3 1 I *
e N .
2,79 * 1
I !
1 ]
1 * 1
1 2 * 1
P.hE & * 1
1 * 1
1 T
1
1 * . 1
-A,49 o« 2 N
1 . % » 1
1 *r = 1
1 * t
1 L 1
2.3 =« I
1 * - 1
I Prax 1
1 %2 #2? * 1
1 * & & 1
2,19 ¢ 2 » b
I « 32 1
-1 Ix2 1
I xx 2 b4
1 =22 1
2,04 o3 H
a4 2,21 4,01 5,81 7.51
OLLA3E~NAY 2
TATISTICS,.
CORRELATINN (P)e (L ENS ] ® SQUARED -
STD EIR NF EST « A,00989 IMTERCEFFTY (A1) -
THF PEARESSTING L_INE £07C Twf 370105 0p Tuf b7 37
& VAL NE 0F BT 0 Ter URFT MRl
4 VaLuE Nt 16,98%@1 UM THE TNP ~akGIm

PLOTTED VALUES «

76 EXCLUDED VALUES~

.

9,21

11,22

n.62512

A,0%65%A

13,92 14,82 16,62 . 18,42
B8/15/75 PAGE 3
SIGNIFICANCE - A, 2031

n,09144

SLAPE (B) -

MISSING VALUES = ]



A-228

OLLABERRY 13 ' 01/716/15 PAGE 2

FILE NCNAVE [CREATICN CATE = 07/16/75%
SCATTERCRAM UF (OCWN) FLESH ; tACRCSS Y SHELL
1.34 3412 4,90 6.67 B.45 1c.23 12.01 13.16 15.56 17.34
P e e ek Akl e e D e e el L B e St e e ek el EEL LY RS T E Tt ST 3
leb4 + 1 I L] +
I i I 1
I I I 1
I { H 1
1 I I - I
1.30 + 1 1 +
I I I H
I I I i
I 1 1 1
1§ 1 1 1
le16 ¢ 1 1 +
. I I I 1
I I I * I |
1 1 1 *]
1 1 1, B |
1.02 + I * 1 4 +
I I i ¢ I
| e et C L L L L e -— —— L e it S 1
! 1 I = I
I I * I * I
0.88 + I % 1 e
I I * * = [{ 1
1 I * I I
1 | I 1
I * I * I 1
Ce74 + 1 S * I +
I ! ] H 1
1 1 4 «1 1
1 I» | I
1 I I 2 1
Q.60 ¢ * 1 I +
I *% 1 . : 1 I
I 1 * I I
[-—eemmmnm——e e - ~— : -—— -~1
! * * 2 * I I
0.46 + * I I +
1 * 1 I
1 x * I 1 1
I 2 o * I I 1
I 1 1 H
032 ¢ * = - 1 1 .
: 1 * = 1 1 I
i L 3 *% =¥ 1 [ . 1
I % % 2% 1 1 1
I L 1 ¢ 1
(.18 + 22 *4 1 1 +
1 2% 1 1 I
1 24 | G 1 I
1 =22 | 1. I
[ = 1 1 1
.04 4%2 1 I .
P D et Dt et Dol ottt St bl Dbl Dol et Dol el Tt DL LD DL Lt DL T Tt S EL R B P R B etk SEP R JEE o
0.45 2.23 4,01 5.78 7.56 q,34 11.12 12.90 14.68 . 16 .45 18.22
OLLeBERRY 3 . 01/1€/75 PAGE 2
STATISTICS.. )
COPRPELATICN (R)- C.92667 R SQUARED - . 0.85¢71 SICNIFICaNCE - c.0ccc!
STD ERP NF EST = 0.11473 INTERCEPT (A} =~ 0.077¢2 SLLFE (M) - C.070n:
THE WRECFLSSICH LINE CLTS THE MARGINS OF THE RICT AT
A VALUE ¢ C.C56R9 CN THE LFFT MAQGIN
A VALLE CF 1.391G2 CN THE RIGHT wAPCIN
FLOTTFL VALULS = es EXCLUCED VALLES- 0 FISSIAC VALUES - 0

.
v



OTTERSWICA YELL |

FILE

SC2TTERGRSM

87/14/7% PAGE 2
NONAME  (CREATION DATE = P7/14/75)
OF  (DOWN) FLESH . (ACPOSS) ShELL
1,19 2,11 3.n2 3,04 4,85 5,77 6,68 7.6 8,51 0,43

R R e L R Y P Y T PP T R T T 2

1,15 + 1 1 * .
1 1 1 1
1 1 ®] 1
1 1 1 1
1 1 1 1
1,05 o 1 1 .
1 1 1 x]
b 1 1 1
1 1 1 1.
1 1 1 * H
2,94 ¢ I 1 -
I 1 1 1
1 I 1 !
R 1 1 !
1 1 I 1
0,83 + 1 « 1 * .
1 1 1 1
e L L L T T T T e e L L LB
1 1 1 . 1
. 1 1 . 1 1
0,72 1 L I R .
1 1 1 i
1 1 1 1
I . 1 " 1 1
1 1 (31 1
.61 ¢ 1 1 .
S 1 * 1 1
1 1 ] 1 * * i
I 1 " : . 1 1
: 1 1 . " 1 1
2,570 1 " 1 .
1 1 1 1
1 y 1 . 0w 1 1
| L L Y L L T T raupupirtr R P PRI R Ry g PR PR R e T L L LTI I LT T T
1 I [ { 1
P,d2 1 1 +
B " 21 . 1 1
1 - '3 " 1 1
1 1 » H 1
I . * i1 v 1 b4
2,27 * 21 &« « * 1 . “
1 LR [TT] 1 - * b4 1
1 2 L] 1 " 1 H
1 . Wk e Aw] 1 1
1 Lo L 1 1 1
2,18 ¢ k42 * ww & @ 1 ’ 1 -
1 a wan 2 & o 1 1 . 1
1 . fade 2 1 *» 1 1
1 2 1 1 1
: 1 e 1 ’ 1 1
RB7 on 1 1 - .
..----Q--.-Q.---Q-i--..---.---—.----q----o.---q.---'---.-Q.---o----q---.o----¢----9--..¢----0----0.---0.
n,73 1,85 2,55 3,48 4,39 5,31 6,23 7.14 8,06 8,92 9,F9
OTTERShICK YELL 1 67714775 PAGE 3
STatTlsSTICS,,
CORNFLATION (R)e N, RUnAg R SQUARED - P RP405 SIGNIFTCANCE - 0 ARGRE
31 k34 OF EST = ¢,106182 INTERCEPT (A) = =@, Ad14] SLOPE (B) - e.1¢583
THE FEGRKESSION LINE CUTS THE MARGINS CF THE PLOT AT
A VALUE OF 873889 UN THE BOTTOM MANGIN
A VLU OF 1,22696 ON THE RIGHT MAGGIN
LT Ter BACLUTEN Yey ot Ge T MISRILG VALUFS = K]

JALUbS = Q@7



A-230

Ur/14/7%

OTTERSWICK YELL 2 PAGE 2
FILE NONAME (CREATION DATE = B7/14/7%)
SCATTERGHAM OF (DOWN) FLFSH . (ACROSS)Y SHFLL
1,52 2,21¢ 2,99 3,64 4,29 4,98 5,08 6,37 7.96 7,75
'Q--.-Q----Q—.--Q----Q-..-0----0----0-‘.--f.---.----'-.--.---.0----0---.0.---0----0----0----0----0----0.
a,728 ¢ 1 1 » +
1 1 1 1
1 1 1 1
1 1 I 1
1 1 1 1
A,71 ¢ 1 1 *
1 H . 1 1
1 1 1 T
1 1 1 1
) 1 1 1
P, 64 o 1 1 *
' 1 1 1 1
1 1 1 " 1
1 1 1 1
'1- 1 1 1
a,58 + 1 1 .
1 1 I » 1
I T e T L LY T L L T e I T L R L L L e R L L L L T Y T T
1 I 1 1
1 . * > 1 1
2,51 < S { * » 1 *
. 1 1 T 1 ! 1
1 1 [ [ 1 1
1. 1 * 1 1
1 1 1 1
n,44 & 1 1 +
I [ | 1 I
1 . 1 . 1 2 1
1 . 1 * » 1 1
1 * LK I § * . 1. L3
A,38 - L 2 1 . L
1 1. * ) *] I
1 . 1 1 1
1r-----—-----..--.-----------------..---------------------.-----------nt-.------t--...-------------~--!
I * * 1 2 1 1
"3t ¢ 1 ) 1 .
1 1w " 1 1
1 . * I : 4 1 1
I "2 * * 1 I
I 1 1 1
.24 ¢ * * * In » 1 « +
1 . W kR - 1 1 . 1
t . » 1 1 H
1 * * L * 1 1 1
1 * 1 1 b
P18 o * - 1. ' 1 +
I 1] I 1 ' I
1 LR i ¢ 1 I
1 . wr 1 1 I
I ) 1 1 1
A.11 2 . * 1 1 -
pteesajeceninanaenanincsRjasuvitEnsistsaientuinancjevocidoceRdancarrrejrreadocnndrnnrdnunsiannadnnned,
1,17 1,86 2,56, 3.2% 3,94 4,64 + 5,33 6,02 6.71% ?.41 8,14
OTTERSWICK YELL 2 87/714/78 PAGE 3
STATISTICS,,
CORRELATION (R)= n,21695 R SQUAPED - R, 51403 SIGNIFICANCE - LI
STD FwWw UF EST = LI KLY INTERCEPT (A) = 2,09385 SLOPE (B) - B,06011
Tup &efivb b0 L1%F €TSS THE MARGINS OF THE PLOT At
[ N foln?2h ON THE LEFT MARGIN
A sl A.978%2 ON THE RIGHT MARGIN
PLBTYER VRLLIES = AR EXCLUNED VALUES= ] MISSING VALUES » a

oy

.



A-231

OTTERSWICK YELL 3 ar/14/75 " PAGE 2
FILE NONAME (CREATION DATE = a7/14/75)
SCATTFRGRAM OF (DOwN) FLESH N ‘ (ACRQSS) SKHELL !
N, 90 2,08 3,26 4,44 " 8,62 6,80 7,98 2.16 10,34 11,52
sgtumenicsnadsnuniuercionnsinracjrsvaionsndronalrnnnicnceiverofunssivsauinsaninnnadnnnedmrrninncabanand,
1,62 » 1 1 * *
I 1 1 1
1 1 1 H
1 I . 1 1
1 I b 1
.99 « 1 1 * +
1 1 1 «]
I 1 1 1
I I * 1 1
1 1 1 L 1
A, 80 « 1 1 *
I 1 1 1
1 1 * * I = 1
1 1 « e 1 * 1
1 1 1 1
0,71 1 « 1 *
1 1 1 * 1
e D T T T e T R T Ll
1 1 1 1
. 1 1 . ) 1 1
2,61 ¢+ I » . 1 R ¢
1 1 . * * 1 1
1 1 " * - 1 1
1 1 . . . 1 1
1 1 * " 1 1
f.51 + 1 ® 1 *
1 . 1 * * . 1 1
1 e 1 . : * L 1 1
1 wl - w - * 1 1
1 * w1 * * 1 1
w,42 3 * l= » 1 . e
1 1 1 1.
1 ® *] = ® 1 1
L L L T T T D e T T LT T T T T T T P PR PSP T ST reS |
1 [T * 1 1 1
2,32 + * 1 1 .
1. "3 1 1 1
1 * N 1 1
1 L ] * 1 1 1
1 (1] 1 1 1
.22 + * % 1 1 ‘ .
1 . me 1 . 1 C 1
1 1 1 o1
1 1 4 -1
1 * 1 1 I
‘0,12 o ] 1 1 .
1 » H 1 ' 1
1 * * 1 1 1
1 * 1 1 1
I = = 1 I 1
2,03 42 2 1 1 *
_.—---.----Q...-.----‘----..---o----.----0----o..-.o----Q.T-.0--.-0----0----0---..--u-.----o--.-o----o.
8,32 1,49 2,67 3,85 5,03 6,2\ 7.39 8,57 9,7% 16,93 12,11
OTTERSWICK YELL 3 87714775 PAGE 3
"STATISTICS,,
COPRELATION (R)= a,97213 R SQUARED - n,61383 SIGNIFICANCE - A, ANy
SID ERR OF EST o 8.,99792 INTERCEPT (A) o 2.,05%97° SLOPE (B) - e.,a79¢e
THE REGRESSION LIMNE CUTS THE MAQGINS OF THE PLOT AT
A VALUE OF 2.97091 ON THE LEFT MARGIN )
5 VALUE OF 12.42293 ON TWHE TOP MARGIN Coe “

RLNTTED VALUES » S T EXCLUDED VALUES« ) MISSING VALUES = )



A~232
RONAS VCE 1 ) 07/16/175 PAGE 2
FILF NOEAME CECEATION CAYE = Q7/716/15)
SCATTLRCRAP UF (Lewt ) FLESE . (ACRCSS) SHFLL
0.6? 1.69 2.35 3.22 4.09 4oGE 5.82 .68 7.5% 8.42
P ittt LR R T PR EE T T LT L e e L R D e ey Ly L e X T oy ek 2
0.72 + 1 1 * +
| 1 I * 1
1 I 1 1
1 I I 1
1 f 1 1
0.65 + | I +
I 1 : 1 I
i 1. * I I
1 1 1 1
1 1 I L3
C.58 + 1 1 +
1 1 1 1
1 I 1 1
I 1 1 1
I 1 = 1 i
0.51 ¢ - 1. * * 1 Lt
1 1 * 1 1
[ rmm e m e ————— e e e et 1
1 f I 1
1 I * 1 I
0.43 + 1 1 ! +
H ) = * 1 1
1 : 1 I 1
I 1 * I 1
: 1 -1 * 1 1
G300 ¢+ I I +
I 1 = 1 1
1 1 * - 1 1
I H 2 1 1
-1 1 * 1 1
0,29 +, I ) +
I L = 1 1
1 . « I = = I 1
1 e e e e e e 1
1 * I I 1
€.22 + * L 1 +
1 * 1 1 H
1 2 = I 1 14
1 * * * ® * 1 -1 1
1 % * 1 1
0.15 + * 1 1 +
I I 1 1
I s 2% 1 1 . 1
] *® * * | § 1 1
I s hE I I 1
0.0 + * 2e82% 1 1 +
D ¢ 2%%3 1 1 B E |
1 » 2% 1 1 1
1 233 = 1 1 ‘1
1 2334% 1 1 1
9.01 2% ® I 1 v
. g bt by pm—— $———— + + LRI LI T LT Tl ] + o——— + b pm———,
0.19 1.06 1.52 2.79 . 3.¢65 4,52 5.36 £,25 L Tel2 7.58 §.9af
PONAS VCF 1 - ’ . 017/16715 PAGE 3
STATISVICS..
TCMREELATICN (K)- 0.95496 R SCUARED - C.51196 SIGNIFICANCE - G007
STD EeF QF EST = €. 04464 INTERCEPT (A) = -0.01132 SLOPE (R} - 0.0627¢
THE BECRESSICN LINF CLTS THE MAPCGINS OF THE PLCT AY
& VALUF OF “e (2166 CN THE LEFT MARGIA
A VALI'E OF R,06243 CN THE TOP MARGIN

FLLYTEr VALLES - 1092 FXCLUCELC VALUfS~ [ PISSING VALLES - Q



A-233

RONAS VOE 2 _ : _ T@erI16/7% PAGE 2

FILE  NONAME (CREATION DATE = R?2/16/75)
SCATTERGQAM OF (NOWN) FLFSH - . CACROSSY SHMELL
2,42 V.97 1,53 2.10 2,86 3,23 3,79 4,36 4,02 5,49

gt versienanivaveirerninancjacanyrrrajrBrainanubsarelsnralnvarteravivvevbaneeivesslacavianesianernivsnnd,
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0,02 +4+223 o2

‘o.---,----‘----.----o.---..--q.----¢.--...-.-o---.o----o----o-.--0.---0----¢;---q----0----0_---.----q_

2,12 3,69 1,25 1.82 - 2.38 2,95 3.51 4,08 Ll S.21 . 5,77
RONAS VOE 2 ) . . 07/16/75 PAGE 3
STATISTICS,,
CORNELATION (A)= a,98222 . R SCUARED - ) 2,9647¢6 SIGNIFICIHCE - A, aee2
STD E#P OF EST = P,72174 ' INTEPCFPTY (A) = =2,88030 SLOPE (8) . - #0094
TnE PEGRESSION LINME CUTS THE MasGINS OF Twf PLOT AT
d VALUE OF - AJVAYES (10 THE #0TTO™ MalGIM
3 WALUE OF A.595%263 ON THE RIGHTY MakGIN

PLOTTED VOLUES - o o EXCLUDED VALUESe e MISSING VILUESY » ]
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RONAS VOE 3 ' : . 87/16/75 . PAGE 2
FILe NONAHE (CREATIOY NATE = A7/16/7%)
SCATIERGRAM QF (DOwNY FLESH ) ‘ (ACROSSY SMELL
1,23 3.34 4,45 65,6R 4,40 10,3¢ 12,13 13,04 15,76 17,58
.0.---0.---Q-..-.----Q-’.9-0-..«‘--.—0.---Q.---Q--'-Q——--Q-l-~0----0----.----.-Q--Q----Q----Q----l---...
1.5 ¢ 1 1 * *
1 1 1 I
1 1 I 1
1 1 1 1
1 1 1 T
1,35 + 1 1 +
1 1 1 1
1 1 1 1
1 1 M .l
IS 1 1 I .
1,21+ 1 1 .
1 1 I+ « 1
1 1 I 1
I 1 1 I
1 I 1 1
1,06 1 1T 1 +
1 1 1 1
J D b b L L L ey g Sy ey U VU PSS SRS |
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1 1 » 1 1
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I ® 1 1 ) G-
n,7? & . | « 1 .
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B - * & ] 1 I
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1 » "I 1 Iy 1 1
e meamo e rener v mE N rR R SRR SR N TS e R RN EN S E R AR R RS YR SR N RS A N T TR e n r e e men ]
1 x4 « 1 . 1 ' 1
“,a7 4+ " * .1 I <
1 3 1 1 1
I LI ® 1 1 e
I * L] 1 1 I
I 2 S i I
B,33 2 » 1 1 .
I LI I I. 1
1 » o 1 I ‘ 1
1  aw 1 1 1
I 1 1 1
2,18 ¢ = 273 1 I .
1 2 . T ¢ I 1
1 3 1 1 1
I 2352« 1 1 1
] %2« » 1 -1 1
0,03 s2s 1 1 -
. .0----‘-~--0-.--Q--.-0-.--‘v---‘.---‘----Q----'.---0----0----‘--o-‘-a_--‘----.----.--—-.----0..--0----6‘ .
2,32 2,14 3,95 $5.77 7,59 9,42 11.22 13,383 . 14,85 16,67 18,43
RONAS VOE 3 : 07/1€6/75% " PAGE 3
STATISTICS,,.
CORRELATION (R)~ P,82742 & §Queasp - PLREP10 SIGNIFICANCE - A 0eey
81D ERR OF EST = 2,12371 . INTERCEPT (A) = e.288R3 SLOPE (R) - R,A9533
THE REGRESSION LINE CJTIS TrE vawnIn5 nf T=E 9{NT &Y
A VALUE OF Me¥i22 3 GM THE LEFTY ~a2G1N .
A VALUE OF 15,142723 08 T8 TS50 MaARLIN ) .

PLOTTED VALOFS = o EXCLUOFD VALUES~ 2 MISSING VALLES = )
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NHITENESS VOE 2 - . 017167175 PAGE 2
FILf NONAME {CRFATICN EATF = NT216/775)
SCATTERCR2V OF {riaN) FLTSH . (ACRTSS) SHELL
C.117 1.12 1.87 2462 3.37 4.12 4.97 .82 £.37 711
Pl el et Rt et Lol Lokl R kbl B bl Lol R R Aiedalel Dt Lol R B L ol Sl Tl R D Dl Dbl Sobode i Tolaletsl Dol b Stk ok Lol L I
0.73 ¢+ I * 1 +
1 1 I 1
t 1 1 1
1 1 I 1
1 1 . 1 1
O.66 ¢ 1 1 LAl
1 1 1 1
1 1 1 1
1 1 |8 1
1 t 1 1
C.5S  +, 1 1 +
' 1 1 1 1
1 1 1 !
I 1 1 I
1 1 1 1
0.52 + . 1 ® 1 +
1 I 1 ‘1
- - i et i e 1
1 1 I * -1
1 1 1 §
Q.46 + 1 * 1 -4
1 1 » | I
1 * 1 * ' * 1 !
1 1 *x | 1
1 1 1 1 .
.39 42 . 1 + 1 +
1 I * 1 I
H 1 1 1
| 1 1 H
R T 1 ot
C.32 + 1 . 1 +
| * * 1 1 1
s I% . 1 * I t
1 - ———- - et T e - -==1
I I * I I
0.25 ¢+ * 1 | +
RS 1 1 1
Is 1 1 1
1 1 1 1
1% * * I * 1 1
J.18 + * I I +
1 [2) * 1 1 1
1% * 2 * 1 1 . 1
14 é 1 I. 1
1= 2 = * 1 1 1
Gl +2 LA L 1 I +
I* * 1 1 . -1
1 * * 1 1 1
{ 1 I c 1
1 .k . 1 1 1
0.CE + = 1 1 .
P il bl St St T et L e ey e T Bt e Tt + t————t + te
-0.0 0.75 1.50 225 -, 3.C0 3.74 4449 5.24 . 5SS be74 750"
WHITENESS VOE 2 . . . 0717186775 PAGE 3
STATISTICS..
CORRELATICN (R}~ C.77185 R SOUARED - C.60506 SIGNIFICANCE - 0.00CC1
STD ERR (F EST - .,17135 INTERCEPT (A) - 0.10822 " SLGPE (R} - 0.07317
THE RECKESSILN LINE CUTS THE MARCINS NF THE PLCT AT
A VALUFE OF Fa132569 CN THE LFFT MAUCTN
A valuf (F CotbhZ4 CN THT REICHT MARGIN

.

FLOCTTED VALLES = 62 EXCLUGEC VALUES- 0 MISSING VALLFS - 0
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foad

2

WetTTHHNESS vt 3 aes/1%/7% PAGE
FILF ELET I (CRFATTOS PATE = ak/s1b/75)
ICATTENRGRAM OF (DaN) FLESH (ACROSS) SHELL
R L 1,3 2,08 2,82 3.58 L) LI L] 6,61 7.3
.0—.--.----0--n—6-.--0--..0----#.—--‘. I-..-.--0----.v----’1----0----0.---4----’u.--‘--.-‘.--.’----0---01.
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1 1 1 . 1
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1 1 . 1 1
1 I 1 1
P LR * 1 1 *
1 1 1 1
1 1 1 1
I 1 1 1
I 1 1 1
0,77 1 I +
1 1 . 1 T
U Uy U U S L S e L L L T T P P PP P P TR R T IT DL L) |
? | 1 1 1
I 1 * 1 1
A,67 » I 1 +
1. 1 * 1 1
. 1 1 1 H
N 1 1 1 * ]
L 1 1 i
B,56 « ’ 1 1 .
1 1 * 1 1
I I 1 - 1
1 1 I 1
1 1 * 1
Q,45 » I A § *
1 I « 1 1
I 1 I * 1
!------.------.---u-------,-------—------------------‘-.-----.--n----------------t------------------.--I
. i » 1 * a1 * -1
"35 I * - 1 « *
1 t * LI 2 1 1
1 ' « * * 1 1
I I» * * ® 1 ® 1
1 1 . . 1 = 1
.24 » * L] LI * " 1 +
1 t 2 T = * * 1 1
1 . TR * In w *  aw t . 1
1 3 * . I I 1
1 « « @ 1 (2] 1 1
2,13 « « & H] . ¢ 1 *
D § e * X * » . 1 . - 1.
1. - * 1 1 I
1 t x 2 L1 -1 1 1
1 AIR I 1 I
P23 ek wmn 1 1 +
' T Y Ry P L L T R N T Y Y P P DL R R LSS L LI LA LA L L DAL DAL DL I
2,17 A0 1,58 2.44 ,28 3,96 4,72 5,47 H,23 5,99 7.75
WATTE~ESS v5L 3 AB/15/75 PAGE 3
»TOTI®CICS,,
CONRAELATION (A)~ A, R2K38 R SQUARED - #,682R% SIGNIFICANCE - a,npan
SIN ¢20 NF ST = “,09489 INTERCFRT (A) = “.02234 SLAPE (B) - a,078e)

T EELSBESSINE LINLE £ 'S o
A Jal 't Lk
& VAL L& ik

MLwloS NE O OTAR 2T 2
2,02545 I Tab LEFT RGN
v 63275 On TRE RIGHT MasiIN

PLOTTED VALUFS = 17d EXCLUDED VALUE S~

MIS3ING YALUES =«
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APPENDIX 9

Computer Scattergrams of flesh weight/shell weight
relationship for sub-populations collected from Zones 1, 2

and 3 at Area C: N.E. coast of England - S.E. coast of Scotland.
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ISLE OF PAY | 01716775 PACF Z
FILE  NCAANVE ({CREATION CAYE = C7/71£/71%)
SCATTERCH AN UF {rewn) FLESH . (ACRCSS) SHELL
3.0h 4,85 8.73 10,63 12.52 14.41 1£.3C 18.2¢C 2C.Cs
PR Rl Rl bl Sl tl ol LRt el Sl ek etk dod Bl btk LI X L e Akt bl Pl el S T el LTl DR At Dl B R L D Dbl DR Bl B T TR b T Y
2.59 ¢ 1 1 *e
1 | 1 1
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) 1 1 1 1
2.12 ¢ I 1 L3
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1 1 1 R |
1 1 1 {
1 1 I 1
1.F8 + 1 * 1 +
1 I 1 1
| e ——— - —F e -—— ——————————— s e 1
1 I I I
1 1 * 1 1
| YT 4 1 » 1 +
1 1 * . I 1
1 1 * 1 1
1 * 1 * 1 !
1 I * 1 1,
1.40 ¢ I * « 1 4
1 1 1 1
1 1 * 1 I
1 | * %] !
1 I I 1
117 ¢ 1= B +
I I & 1 1
1 I 1 !
- e e e e b ——, ————— K e = e ————————— - ——
1 i L 1 1
.63 + 1 * 1 +
1 * 1 1 t
‘1 LI 1 * 1 '
1 * 1 1§ 1
1 L 1 1 i
0.6 ¢ ® * 1 I +
1 * = * 3% 1 1 B
4 1 1 . t
1 * L 4 1 1
: 1 =3 - 1 I 1
0.45 ¢+ | 1 .
1 I 1 1
1 . ‘1 1 L4
[ s¥#2 2 1 1 1
13 = 1 1 1
0,22 + * 1 1 ’
et STl -y + + + Lt R e e L LR L R St e o R R e
2. 11 4,00 5.90 7.173 9.48 11.57 13.47 15. 136 17.2¢ St 2leCe
ISLE OF MAY 1 01/14/715 PAGE 3
STATISTICS..
CORPELATICN (P)~ C.91172 7 SGUARED - - 0.23124 SICANIFICAKCE  ~ c.ocecy
STO E¥pP CF E5T - 0.22218 ILTERCEPT (&) - 0.070013 SLCPE (@) - fed205"
THE PECHESSICN LINE €IS THF MARGIYNS OF THE FICT AT
£ VALUE Cf 0630237 CN THE LFFT MARGIN
A VALY 24+36£23 (N THE RIGHT NAECIN
FLCTTEC V2ZLULS - 61. EXCILOFN VALLFS- (/] MISSIAC VALLES -~ (¢}



ISLE QOF MAY 3§ . . : Ar/16877% PAGE 2
FILE NNNAME (CREATION NAYE = A7/16/75%)
SCATYERGRAM OF (POWNY FLESH ’ (ACRCSSY SHELL
1,45% 3,17 4,99 6,63 8,35 13,08 11,81 13,54 15.26 16,99
et TR derrn e r e Rl N u RSl u e e RN bR Rs e R s s a e juenedrnstisnnesdssenqavcsdorvaleonsniasnotavucironad,
2.58 o 1 b s
1 1 1 1
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I I 1 I
2,32 ¢ 1 I *
I T I 1
1 I I 1
I H 1 1
1. 1 1 1
2.07 ¢, 1 1 ¢
' I 1 I 1
1 1 1 1
I 1 1 1
1 * 1 1 1
1,82 1 1 *
I I 1 1
S L L Ty T P T PP Y T T T YT TP {
1 I I 1
I 1 1 1
1.56 ¢ 1 1 * -4
1 1 1 1
1 1 1 . 1.
1 1 1 1
T I 1 1
1,31 . H 1 *
. 1 1 * 1 1
1 1 1 » 1
1 1 1 1
1 1 L} 1 1
1.8 ¢ 1 1 +
1 1 1 1
1 . I * 1 !
D L T L L A L L T T T R L T T T T PP TP T LR TP NS |
I 1 I 1
2,82 ¢ L] 1 * : 1 +
1 ' % 1 1
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2,55 + * 1 b4 -
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a,58 2,31 4,04 5.76 7,49 .22 19,94 12,67 14,42 16,13 . 17.8%
ISLE OF may 3 ’ 87/16/7% PAGE 3
STATISTICS,,
CORAELATION (R)= B,Q0F674 R SRUARED - 9,93459 SIGNIFICANCE - a,aceel
$TD €3] OF EST = B.1DR24 INTERCEPY (a) = -0,23%568 SLOPE (8) - 0,11845
THE REGRESSION LINE CJTS THE MARGINS OF THE 2LOT At
& VALUE OF F401283 ON THE LEFT “ARGIN

A VALUE OF 2.29G38 0N TME RIGHMT MARGIN

PLOTTED VALUES = L1] ExCLYDED VALUES- ’ e MISSING VALUES = [}

.



STARRS 1 Novemaer . 02/C67715 - PAGE 2

FILL NUNaMy (CRKEATICN TATE = 02/06775)

SCATTIFGRAM (F (NCwWh) FLESH {ACRCSS) SHELL

u.70 Le3a 1ase 2.63 3.21 3.92 4.56 5.20 5.85 6.49
B e ek At L Tl L e o S e L e e e e L R L e PR R LY TR Y e R Tt
0,58 + 1 1 : . s
1 1 i
1 1 1 1
1 1 I 1
1 1 1 1
0.53 + I I +
I I 1 1
1 1 i 1
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1 1 1 T
C.47 ¢ 1 1 ¢ 7
I 1 I 1
1 1 1 1
t 1 1 * 1
1 1 1 * 1
C.42 ¢ I I * +
1 1 I i1
[-=-- - - -1
1 1 1 1
1 1 i 1
0.36 + 1 1 N
1 1 1 I
1. 1 1 1
1. ’ ! | 1 4
I I 1 T,
0.31 + 1 s +
: U ’ 1 { 1
I { 1 !
1 1 1 1
1 1 I 1
0.25 + 1 1 +
| 1 -1 1
I 1 I S |
B e ———————mima]
! . I 1 i
0.20 + T o= 1 +
i 1 = 1 1
1 1 1 1
1 * 1 I. I
1 * * *b 1 . 1
0.14 + * 1 1 +
1 * * * * 1 1 1
1 1 1 . 1
i * * 1 . 1 1
I * % % x 1 1 1
0.09 + * 2 1 1 +
1 * 1 i ot
1 2 = I 1 : H
L I 1 1
1 0 1 I 1
0,03 +# 1 1 +
R e e B el St LDt + + t————t + + + + + + tmmmm e ——t
0.38 1.22 1.66 2.31 2.95 3.56 4,26  4.98 5.52 5417 6,81 °
STABBS § HOVEMBER 02706715 PAGE 3
STATISTICS..
CORFFLATICN (R)~- 0.98673 P SQUAPED - £.97363 SIGNIFICANCE =~ G.02001
STD ERP OF tST - 0.02125 INTERCEPT (A) - 0.00645 SLCPF () - 0.079%%
THE FFGFESSICH LINF FLYS TES NAUCING GF THE PLCT AT
A VALU! TedAL24 1,% Tt N FET MAI Q1
A VAL (¢ Ga%9 337 O8N THO R ICHT MAPSTY
LT AL - i RO O AL~ % Ll yAl e -
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stanns 1 (Vo vembex 02706715 PALL :
e NiMASe (CKEATD'N DAYE = C2/CA/T5) .
SLATTESGRAY O (M h) eSSy {ACROSS) SHFLL )
Cavl l.09 1.4R 2.26 2.8% 3.43 4.01 4,60 5,18 S5.77
R b B e e R il il el TR 2 B L T LD DR L LT TP Py S
0.78 ¢ 1 1 * .
1 I 1 1
I 1 1 I
1 1 1 I
1 1 1 *7
Q.70 + 1 1 +
: I 1 1 1
i 1 1 {
1 I I 1
1 I 1 * 1
0.63 + 1 1 + .
[ I 1 t
I 1 H 1
I 1 1 1
1 I 1 1
0.55 + 1 1 *
1 1 I- "1
I —— ~1
1 I 1 I
1 1 I * * 1
0.48 + H 1 +
I 1 * 1 1
1 1 I I
I 1 * 1 1
1 I * ) { 1
0,40 + I * i [
1 1 1 1
1 I * * % I 1
I I 1 1
1 1 * 1 1
0.32 + 1 * I +
I 1 1 1
1 I = 1 1
[=== B o K o e e T e e e i
- [l * *] 1 1
Ne25 + I 1 *
I * 1 1 U
I 1, 1 1
1 I 1 1
1 ® 1 1 1
0.17 + * * 1 1 +
I * 1 1 I
I 1 -1 . {
I * * 1 1 . t
I I 1 H
D.10 + * 1 1 +
I * 1 1 L
1 I I I
1t = - 1 1 ‘1
1 = I 1 1
Q.02 +* * I I +
ot t————t 4 ——— e e et 4 + + + + + * + - + R e ettt
0.22 - C.B) 1.38 1.67 2.55 3.14 3.72 4031 L &.R9 5448 €.06,
STABBS 3 NOVEMWBLR ’ . . 02/GE/T5 PAGE 3
STAYISTICS..
CORRELATION (R)~ Ce94944& R SQUARFD - 0,90143 SIGNIFICANCE - 0.06CO1
STH [RE £F LST ~ NLbLLPE INTERCEPT (AY) - €c."1723% SLOPE (P) - 2.122%
THE MLOCHESSTUN LML QUTYS Ter MARGINS F I PraT Al
A VAL b N, 30506 (H THT (BFT MAKGEY
A ALt Coler 52 (0 THE wLHY VAL,
FLOLITE YAaLULS = 1% [V X0 IRVLEE R AN B LI - IOt ovALLt S -



STARBS | JUNE

(CREATION DATE = @7/14/75)
(DOAN) FLESH
2,53 131

FILE NONAME
SCATTERGRaAM OF
2,R0

@7/714/775% PAGE 2

(ACROSS) SHELL

2.86 3,64 4,42 5,28 5,98 8,76 7,54

.’----0-..-Q--—-.----‘----.-.--.--0-.----‘-.--'----‘----Q----‘---.-Q----.----'.ﬂ.-‘-.--‘----.---.Q--.-'-

1,19 L4 I 1 re

1 1 1 1

I 1 1 1

1 1 1 1

I 1 1 1

1,08 ¢ b 1 -

1 1 b 1

1 1 i 1

1 1 1 = H
I 1 1 I

B,96 ¢ I 1 .

1 1 1 1

1 I 1 1

1 1 1 1

1 1 1 1

A, Rd "« 1 I .

I 1 I 1

S U SO S e S Ll L LT T T T T L USpupuny S |

1 I 1 i

b 1 1 .1

P72 ¢+ 1 . 1 .

D 1 1 ., R

1 1 1 * .’ 1

1 1 1 H

S 1 * i | « 1

P, 62 ¢ 1 1 .

I I * 1 1

1 1 1] * 1 H

I ° 1 * * 1 !

I 1 * 1 1

n,d8  « 1 1 ¢

I 1 x 1 1

1 * 1 . ® 1 M

L L T T NSRS T GRS RpRTpRpERISpEp APPSR T L L L L L L

H 1 ) 1

B,36 ¢ * o] 1 .

I + & T, 1 1

1 * 1e * 1 1

1 * 1 * 1 1

1 A 1 1 ]

8,25 ¢ LL 1 1 *

1 T * 1a 1 . 1

1 - « . ® 1 B H

1 * * ! 1. b

1 2 I 1 i

0,135 ¢ 2 ke 1 . 1 N

1 Kk k% ’ 1 I 1

1 *2 = 1 1. f 1

1 2 1 1 1

1 .22 1 1 1

a.A1 2« 1 ’ 1 . *
.’---..‘----‘---..----0----‘--.-.--.-0---- .----.--—.‘----0----"-.-‘----0.'-.'----'----‘----0---.0----0. P

P14 7,92 T 1,72 2,47 3,25 4,23 4,81 5,59 6,37 7.15 - 7452

STARBS | JUNE 87714775 PAGE 3
STATISTICS,.
CORRFLATION (R~ 2,94521 R SQUARED - A,R9342 SIGNIFICANCE - a,ev22
STD ERR CF EST « 2.77639 INTERCEPT (A) = 0,88764 SLOPE (R} - @, 12322
THE REGRESSION LINE CUTS THRE MARGINS DF THE PLOT AT
A VALUE OF BeB1516 ON THE LEFT MARGIN
b VALUE OF 3,99195 ON THE RIGMT MARGIN
73 EXCLUCED VALUES. e

PLOTTED VALUES =

MISSING VALUES = [)
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PAGE 2

STABHS 2 TJUNE LA XAY T AR
FILE Nl KAME (CREATICH CATE = Q1/71¢/719)
SCATTERGKAVM Gt (COWh) FLESEH (ACROSS) SHELL .
Cabs Lot 2.1¢ 2445 3.73 4.5 5.27 €.C5 EeF2 T.59
R el e B L el el Dt Rt St et R T L o S S S o
1.05 ¢ 1 1 e
I 1 I i
1 1 1 1
1 I 1 1
1 I 1 1
0.65 + ! 1 +
1 I 1 t
1 T 1 1
1 1 - 1
1 1 1 1
0.85 + 1 I +
I 1 1 | g
1 1 1 1
I 1 1 - 1
1 1 1 -1
075 + 1 1 +
1 I 1 I
| R b b - - e el D il D DL D 1
I 1 1 1
1 I 1 1
Q.64 ¢ 1 1 +
1 1 * 1 . 1
1 I 1 * 1
1 1 1 M
: 1 T - 1 - R
D54 + I- 1 4
1 1 1 I -
1 1 1 {
1 I N |
1 i I 1
Q.46 + 1 I +
"1 1 1 1
I 1 -1 '
J o e e e e e e e e e e e e e e e e e e e e e e o e e e e o e e e e e e e e o e e e 8 e 1
1 1 * 1 1
0a34 ¢ 1 * 1 ]
1 *1 1 1
1 1 1 1
1 | B 1 I
1 * 1 1 i
0.24 + * = 1 1 +
1 . 1 1 1
1 2 I = 1 1
1 * 111 1 1 1
1 b * 5 % % 1 1 M 1
0.13 + A *% *% 1 ) 4 +
1 2% 4% %% 1 1 1
1 * %3 " 1 1 1
1 tdxp I I I
1 *322= 1 I 1
0.0 +% 3% 1 1 +
B el et DY S P t———— + + + b———— + Yrrmc e e m—m b ——
C.25 t.N2 1.80 2457 3.34 4.11 4,89 5.66 e 42 7.2¢C T.SE
STAYRS 2 Jung 07716715 PAGE 3
STATISTICS.. .
COPPFLATICN (R) - 0.96176 R SCUAPEC - €.52458 SIGNIFIfANCE - 0.02371
STC ERF CF EST - 0.0532¢ INTERCEPT (A) = ~0.02886 SLEFE (P) - 0.11P7"
THE REGKESSICN LINE CUTS THE MARCINS 0OF THE PLCT AT
A VALUE CF «23183 CN THE HQTTUM MAPCIH
A VALUE GF 0.G2727 CN THE RICHT MAFCINMN
PLCTTFD VALUES - 58 EXCLUCEL VALUES=- Q MISSING VALLES - 0
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STAnES 3 IUNE 01711715 : PAGE 2
FILE NONAME {CREATICN CATYEL = 07/1L/71%) T ’
SCATTERCHAM OF {Otwh) FLFSH (ACRDSS) SHELL .
Cots 1.38 2.13 2.89 3.64 4,40 S.16 5.51 6,686 1.42
PRl Rl e e L L R et O DR PR PRy D e T T D Pk S P DL T R Lot T TPt Tt R
0.57 + * 1 { +
1 1 1 I
1 1 t 1
I 1 * 1 L}
1 1 1 1
0.52 + 1 1 .
1 1 I 1
I 1 1 1
1 1 1 [
i t I 1
0.46 + 1 1 .
1 1 » * 1 |
1 -1 1 ¥ 1
1 1 1 I
1 1 * 1 1
041 ¢+ 1 1 +
1 1 1 i
| G et DL DL L Sl ) - ——————— ¥ e - = e 1
1 1 1 L1
1 1 1 1
G.35 + I * I +
1 1 ® ' 1 H
-1 1 1 r
1 1 * * I I
| 1 1 1
0,30 + * 1 * 1 +
1 1= 1 1
1 * 1 & 1 1
1 1 * 1 1
I . 1 * I 1
0.25 ¢ * * 1 +
1 * 1 I
1 *% . ¥ 1 !
| e e * _— 1
1 3 1 1 1
0.19 «+ . L * | 1 +
1 2 * *x I ! T
I * "1 1 1
1 . « 1 1 1
1 2 LA | 1 . t
0.14 + * 2 ¢ x 1 1 « +
1 "k 1 1 t
1 e L * 1 I 1
1 ** 1 1 !
1 . 1 1 1
0.08 + *% L R S 1 +
1 L 1 1 1
1 * 1 ! H
1 1 1 H
: 1 = 1 1 1
0.03 +» 1 1 .
A L e e il bl el el B D et et Tl 2L L LY 3 + + + + + $ - tmm———p,
0.25 1.00 1.7¢ 2.51 3.27, 4,02 - 4,78 5.53 T 6.29 7.04 7.73
STAERS 3 JUNE ' A 0T/11/75 PAGE 3
STATISTICS..
CORRELATICN (R}~ 0.8147¢ R SCUARFO - 0.66384 SIGNIFICANCE - 0.0CC0l)
STD EPR OF EST -~ C.07277 INTERCEPT (A) - 0.0€545 SLCPF tg) - C.Ce5S3
THE RECFESSION LINZ CLTYS THE MAFGINS OF THE PLCT AY
A VM UF OF 006752 €N THE LEFT “APKIN .
A VALUE CF Te512(5 CN THE TOQP VARGIN

FLOTTRC VALUES - . &R EXxCLULED VALLES- 0 _. MISSING VALUES - ]
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BL 2CANHALL KOCKS 2 . 071716715 PAGE 2

FItF NCNAME (CREATIEN TAYF = CT/716/715) :
SCAYTYERK(CRAM UF {0 WN} FLESH LACRCSSY SHELL
2.57 4.28 5.69 1.70 *.41 11.12 12483 14,53 16,24 17.95
et = - ——f ———— L Dl e e R e S ettt LD L TR R e e P Tl Py SoP P
2.E0 ¢ 1 1 * ¢
1 1 t 1
1 1 I I
1 t 1 1 i
1 1 1 1
2.54 4 1 1 - +
1 i 1 1
1 1 1 1
1 1 I 1
1 1 1 1
2.28 + I 1 LIS
1 1 1 1
1 1 1 * L1
1 1 I 1
1 1 1 1
2.C1 ¢+, 1 1 +
1 1 1 * ]
[-ommmm e ————————————— —— ——————————— —————1
1 1 . 1 1
1 1 . I * t
1.7% + 1 I +
1 1 I -1
1 1. I 1
1 1 * 1 . 1.
1 1 ' I !
l.40 4 1 X 1 .
1 1 1 1
1 1 1 1
I 1 1 !
1 1 1 1
1.23 + * % I 1 +
1 L I 1
1 1 * 1 1
f * e —— -— -1
1 . * * 1 1
f.c7 4 P | 1 +
[ « 2 I * I 1
] * 1 I 1
1 * 1, 1 !
. t * i * » - I 1
- C.7C + * * 1 ¢ 1 ‘
1 . * x ¥ * L] 1 1 1
1 2 = 1 ! 1
T 2 ¥x_ = I I . 1
1 * 1 1 I 1
0.44 + 2% » * % 1 I M
I * =, 2 * I 1 t
. I+ * [ I 1
1 * 1 . I I
I I 1 1
0.18 ¢ * 1 I i +
[ e Lt R Rt Al Gl Srnted At Gt ST e B e L Y )
1.71 3.42 5.13  6.B4 8.55 16.26 11.97 13.68 15.3% 17.10 18.91
B ECKKALL RCCKS 2 . o 0116775 . PAGF 2
STATISTICS..
COREELATICN (R) = 0.90527 R SQUARED - €.81951 SIGNIFICANCE - © 0.00001
STGC FRR LF EST - €.21493 INTERCEPT (8} -~ 0.10172 SLCPE (8) - 0.128C8
THF REGHRESSICN LINE CUTS THE ¥2RCINS GF THE PLLT AT
A VALUY OF 0.2%994% CN THE LFEFT MARGIN

& vALUE QOF 2.522¢5 CN THE RICHT MARTIM

PLETTED VALLLS = 66 ' EXCLUCED VALUES= ¢ MISSING VALLES - 0
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RECCAR 1 JANuARy  CSouth Gaxe) 02712775 PAGE 2
FILF N MAME (CREATIUN CATE = ,02/712/771%)
SCATYTERCRAM (OF (CUAN] FLESH . (ACP(S8S) SKELL
C.81 1.56 2,30 3.5 3.80 4.55 829 A.Gh 6.179 T.54
R e e R R e B e et ey e el B I e R itk T DR TP Sy
0.96 '+ 1 1 L
1 1 1 1
1 ] 1 1
1 1 1 1
I f 1 1
0.87 + I 1 .
1. 1 1. 1
1 I 1 . I
I I 1 I
1 I g * *1
0.78 + 1 1 v .
1 1 I 1
1 1 I -1
1 1 1 1
1 1 1 1
0.65 + I * I +
1 1 1 * * 1
I - - e e e e 1
I 1 * Y 1
1 1 * 1 1
C.60 ¢+ | : 1 * +
1 1 1 T
1 1 1 * 1
1 1 * 1 1
1 1 t 1
0.51 + I x] +
1 1 12 H
1 I * 2 I 1
) 1 * *x %2 * * 1 1
1 1 %%2 * .1 1
0.42 + B S T * 1 *
1 1 * i 1
1 . 1 * 1 1
1 S o e e e e i
1 * [ S 1 1
€.33 * 1 = 1 *
1 « 1 I H
1 * ek ¥ 1 . » 1 M
1 . x 1 I i
1 * X2 * k] I T
0,26 + * > * ’ 1 .
1 2 *+ s .1 1 1
1 X k2 2% % 1 1 . 1
I * % 1 | 1
1 *=* ox 2 : 1 | 1
0.14 + 2 1 1 .
| * -1 I 1
1 * 1 1 i
I s . 1 1 1
1 22 1 I !
C.C5 +x2¢ 1 1 +
.0-—-—0-'———0————&————6————0—‘———0—-——# + * - + + * e em b m e m e —— f— . ———
0.43 1.18 1.93 2.68 3.42 “.17 4.92 5.67 6.41 T.1¢ 1.1,
RECCAR 1 3IAWUARY ( South Gare) 02/12/75 PAGE 3
STATISTICS..
_CURRELATICN (R~ 0.95912 R SGUARED - . €.51992 SIGNIFICANCE = 063701
$TO ERP OF EST = £.05206 INTFRCEPT (A) - 0.01543 SLOPF (H) - O.1C51¢
THE RECPESSICN LINE CUTS THF MARGINS 0OF THF PLAOT AY
A YALYUL UF Cau5357 CN THE LEFT MARGIN
A VALUE CF 0.963C0 CN THL RIGHT MAPGIN .
PLOTTED VALUFS -~ 120 EXCLULCFC VALUEGS =~ [+ MISSING VALUES - fe)
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reocAr 2 ARUARY  C Sowth Gaxe ) C8/15/75 paGE  »
FILF  NCNAME (CRFAYICN CATE = CB/L577%)
SCATTERGRAM OF {OCWN) FLFSY . (ACRNSS) SHELL .
1. 49 2 .54 3.58 4,613 S5e67 671 T.76 R .80 QAR5 10.P%
P it Lt TEERSP Y + + + et e e e St Sttt Sttt T L SR
2.52 + 1 { . ¢
1 1 I 1
I 1 1 1
1 1 1 1
1 1 1 1
2.28 ¢+ 1 . ] +
1 1 I 1
1 1 1 1
1 1 1 1
. 1 1 1 1
2,06 +° I 1 +
. I 1 1 |
T 1 I ot
1 1 1 I
1 1 T Y
1.80 « 1 1 +
I I 1 H
e e e e e e e e e e e e e e e e e e o e e e e e e e e e e e e e e e e 1
| 1 1 1
1 1 I 1
1.5¢ + 1 1 +
1 1 1 1
1 i 1 1 1
1 ! S 1 T
1 1 1 ]
1.31 + 1 1 +
1 1 1 1
1 1 * 1. !
I T 1 1
. 1 1 B 1
1.07 '+ 1 1 K
1- 1 * * 1 » 1
1 1 * 1 1
l - - — - B et T m o e e - - ]
1 1 % & E R 1 )
0.83 + 1 * * 1 +
I 1 * * * H M
T 1 ® 1 1
1 1 =% * 1 1
| & 1+ *3 1 1
59 ¢ 1 1 .
1 T %%} * 1 = 2 * 1 1
1 . L I * * I I
I L A = 1 1 . 1
1 %* * * * 1 * 1 1
C.35 <+ .2 % % 1 1 +
. 1 ® TR ] 1 1 1
1 %22 2 »43ee T 1 1
1 2 3% % =32 1 1 1
I 2262 ¢ % 1 1 1
0.10 +2%4 + ) 1 1 +
+ + pm— + L L t——— ————t + +- S +—: + m———m———t,
0.97 2.02 3.C6 4.19 5.15 6.1° T.2% R.28 S.32 10.237 11.41
L mECCAR 2 JAwuARy  (Sourh Gaxe ) : - L eenens PAGE 3
STAYISTYICS..
CORRELATICN (R}~ Ca925%4 R SQUAREC - 0.35662 SIGANIFICANCE - C.CCLCL
STD ERKk CF EST - 0.13132 INTERCEPTY (A} - -GCe12944 SLCPE (F) - .Deléras
THE RECPESSICHN LINE CUTS THE MAPGINS NF TYHE BLLT AT
A VALUE OF 1.15334 CN THE ACTTNW pacGNy
A VALUE OF T.T1754 €N THE RICKHY MARCIN

FLCYTED VALUES - 103 . EXCLLUNED VALULFS=- . c MISSING VALLFS - 0



RLCCAP 3 manc € South un) : 03719775 PAGY 2
Flir RCMAME * (CFFATICN [ATE = £:3/714775)
SCATTIHGRAV OF (o) FLESE . (ACRCSS) SHELL
1.23 1.2 .52 3.32 4,01 46.71 5440 6410 L T.456
P R e e e e e e e e R L L R e L L DL bl Lol el Tl ek 2ol bl T b 2o T 2N
1.27 ¢ I 1 %
i 1 4 1
1 1 I 1
1 f I I
I i 1 ¢ 1
1.15 ¢ 1 1 [
1 1 * 1 & i
1 1 1 1
I 1 1 1
I 1 1 1
1.03 ¢ 1 1 ¢ -
’ 1 I 1 1
I I * 1 |
I 1 * 1 1
1 1 1 1
c.S0 + 1 ¥ I +
1 1 L] 1 * 1
e e L PR PR L P - - - e I
1 1 * * 1 » 1
I 1 * * * 1 H
C.78 + 1 1 o
1 1 * 1 1
1 1 * 1 * !
1 ] PR 1 . t
1 1 - I 1
0.66 + * -] 1 LI B
1 I% 1 7
I 1 * 1 1
I I I 1
L1 1 L] T o1
0.53 ¢ I & & * 14 +
1 ) v *] 2 * * 1 |
1 ) LI v 1 I 1
1 - T AT o o o e o et e e e i - i ke e BT §
by * % * 1% 1 ¥
Cehl .+ * 2R * 1 * 1 .
.1 4 % 1 1 f
I * s 2 x 1 1 1
1 z 1 1 1
1 *2 2 * I I 1
.25 + . * * * » 1 t +
I * 2% = # I 1 b 1
I ® LL S » I 1 . !
I * I I I
I LA 1 I I
0.17 + 1 1 +
I = -1, 1 1
I* * I 1 1
I ® -1 I I
1 1 1 1
0.C4 + * 1 I *
P e it D e e DLt D Dl e R el e D e ettt S DL DY S bl b
0.%8 1.59 2.21 2.7 . 3.66 4.36 5.06 .75
reccar 3 MARch  CSouth Gaw) ©3/15/7% PAGE a
STATISTICS..
CORPELATICH {u)- C.R4801 ? SCUAREC - . 0.71911 SIGNIFICANCE = c.ClocCl
STC FPR COF €ST - C.14104 INTERCFPY (£) - C.Clt4] SLCFF (P) - S L LT
THE REGRESSICN LINE CLYS THE MAKGINS CF THE FLCT AT
A VALUE NF 0.12%41 €N THE LEFT MARGIA
A VALUE CF 121527 CM THE PICHT NMAPCIN -

PLNTTEL VALULS - 91 EXCLLLEDL VALLES- 0 CTSSING YALLES
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L}
Reocas Juve 2 (South Goxg ) wTIN6ITS Pat 2
FILE NONAME (CRFATLAY PATE = A7/16/7%) -
SCATTENGRAN OF (DIaN) FLF S ‘ (8CRESKY SMELL
1,59 2,77 2,9% ALY 4,33 huy B 74 AL 3R 7,07 7.75
.Q----Q----O----’---..----0n-.-‘----‘--.-0----.----#--.-Q.-u-.-‘.-.-.-.’-n..‘H---.----0----0-—--‘---.'.
1,19 ¢ 1 1 L .
1 I 1 1
I I 1 1
| S 1 1 . !
1 1 I 1
1,12 ¢ 1 1 .
1 1 1 1
1 1 1 1,
1 1 1 M
1 1 b 1
1,20 « 1 1 .
I 1 1 * 1
I 1 1 - 1
o1 I 1 . * 1
1 { 1 * 1
2,92 « 1 1 .
1 I I 1
) T e L T O R T T T T T T e e T L L LT L L L L L L T L T LT T T T T T PP PR R S |
1 - I 1 -1
I 1 1 1
A, B0 » 1 1 e
1 I * 1
1 1 1 1
I 1 1 M
1 1 *« 1 I
L & TS 1 1 .
) S 1 L] 1 !
1 1 1 1
1 1 ® * 1 1
I 1 - 1 1
A 60 1 I e
1 1 - 1 !
1 1 b 1
L T e e e e Y L L L L L L L L LT T TR TP RRPy
1 1 * » 1 ' 1
N,52 o Je = 1 .
-1 1 L] 1 I
I L3 1 1
1 1 b1 1
1 1 1 1
N80 o 1 . 1 . *
1 3 1 1 I
1 1 1 1
1 * 1 1 1
1 7 - * 1 !
8,32 « 1 1 .
1 1 1 1
1 L 1 1 1
1 I 1 1
b 1 1 1
M, 27 en 1 1 o
.o.--.;.--..---..-'...a----o'----o----q.---o----.----.--..Q,.--0----0-.-.4----o---.g-‘---‘.---on-.’.Q----0.
.24 1,935 2.61 3.32 3,98 4,47 5,35 5,04 6,73 7.41 8,19
REDCA? JUnE 2 (smk G‘OU-) 07/16/75 PAGE 3
STATISTICS,,
CORRELATION (W)= ?,91486 R SOUARED - f,83697 SIGNIFICANCE - f,RP2MN
SID FIR OF EST = N, 10724 INTERCEPTY (A) = © =P ,A5800 SLOPE (B) - : @,14314

THF REGAFCSTIAN 1|1 WF COTR Tuf Mauaing NF Twd P AT 23
A VAl_gs OF 1447902 N TeE HOTTOE MaufI
4 VALUE OF 111276 ON THE RIGHT MARGIN



A-250
ROBINHCODS 1 06715775 . BAGE 2
ILE  NONAME (CHEATION DATE & P8/15/75) ,
‘CATTERGRam nF (DIwN) FLESK (ACRNSS) SHELL
3.66 1,73 2.81 3.8R 4,95 6,02 7.99 B,16 9,24 172,31
ptevvesrenniunnclunranenninarninrvrlcssudrrerivreainnnadsnunincusnmavintusicnanincssdurncrenniernud,
1,48 1 1 ) "
1 1 1 1
1 I 1 1
1 I 1 1
I 1 1 . 1
1,34 + ¢ 1 1 ¢
I 1 1 I
I 1 . 1
I. 1 1 b
I I 1
1,19 « I 1 +
1 1 1 -1
1 1 1 1
1 1 1 * 1
1 I 1 1
1,04 b4 1 +
I 1 I 1
I-..-----.----------...----.---.---------_--------..-----------..-.--------.----.‘----.-u------.----.--I
2 1 1 1 v I
E 1 1 1 1
a A .BY + 1 * 1 +
B 1 1 1 1
o 1 1 1 1
] 1 1 1 1
e 1 1 1 1
. @,75 ¢ . I 1 *
b 1 . 1 1
1 1 1 1
1 I * » . 1 1
1 1 ' . 1 1
2,62 « * ) 1 .
1 . I " L o* 1 1
1 I « “he « 1 1
lecreceonunaassnsrnsnssusanssncsarsuselsaer ot reEE AT e P P AN A TSN RN AN TSRO Nl B A SRR PP BT En . wwy ]
1 1 1 1
8.e5 1 * 1 .
1 * Ie o . [ 1 1
1 ¢ o+ =] 1 1
1 . *1 1 1
1 LA 1 1 1
0,33 o . 1 1 .
1 (1] 1 1 B 1
1 . 1 1 M
1 .« ae 1 1 1
1 .2 1 1 - I
. 2,16 < .« % . S -1 +
1 . 1 b O 1
1 2w 1 1 1
1 23an 1 1 1
1 232 T T 1 I- 1’
2,01 25 T 1 I A
et o ensecaniovrnioncasornninanrinnanievesisrastanesinvunivenstasnasivonntranciurcatassnbnrcantrn ndrannd,
Q.13 1,20 2,27 3,34 4,41 5,48 6,58 7,63 © Be79 €.727 . {2.84
ROAINHOJDS 1 e8/315/75 PAGE 3
“$TATISTICS,,
CORRELATION (R)= 9,96377 R SQUARED - 0,92844 SIGNIFICANCE - f,09291
$TD EHR OF EST = 2,06022 INTEFCEPT (A) = -3,03237 . SLOPE (B) - . 8,12459
"THE REGRESSION LINF CUTS THE MARGINS OF THE PLOT at
A VALUE OF f,P01d On THE LEFT “AHEGIN
A VALUE OF 1.38194 ON TwE RIGHT PANGIN , '

PLOTTED VALUFS » 77 EXCLUDED VALUES= L} MISSING VALUES » [



APPENDIX 10

(1) Chemical analysis data for specimens of all size classes
(A, B, C,...) collected from Zones 1, 2 and 3 at Areas
A: Ardnamurchan Point - Loch Sunart
B: Shetland Islands and
C: N.E, coast of England - S.E. coast of Scotland
Tables A4, A5, A6, show the inean values and standard
deviations, for each set of analysis.

St. dev. was calculated using the formula:

L]

2 x 2. 6130 2 x
n

6 x =

n-1

(2) Some details on "B" class comparison for Areas A and B.
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TABLE Ab
Z ONE 1
S1ZE OTTERSWICK YELL KU3A’S VOE ISLE OF-MAY ST.ABBS SOUTH G ARE ROBIN HQOD'S BAY
class MAY MAY JUNE JUNE JAN JUNE
A 12.85 + 2.88 16.15 + 3.53 - 4.91 + 0.81 13.08 £+ 0.81 21.21 + 2.15
B 7.11 % 1l.00 15.17 % 2.12 5.64 + 2.89 4.03 & 0.95 11.71 + 1.00 17.67 % 1.63
Pb c 5.20 + 1.00 12.82 % 3.52 4,41 + 2.21 3.55 + 1.70 8.34 + 0.70 19.i14 T 2.06
) 2.66 ¥ 1.53 10.98 & 2.00 3.96 + 1.73 4.36 + 2.21 10.80 + 0.90 14,86 I 2.88
E 4.37 ¥ 1.00 - 5.57 % 3.06 - 9.83 + 0.50 - 25.80 + 1l.70
F
A 4.82 + 0.24 3.52 + o.1 - 3.10 + 0.07 3.92 + 0.55 4.39 + 0.37
B 7.87 ¥ 0.40 4.34 ¥ 0.36 3.59 + 0.26 3.10 + 0.41 4,09 ¥ 0.45 6.34 + 0.38
cd c 15.10 + 0.46 5.56 + 0.17 3.77 + 0.2 2.54 + 0.17 4,78 £ 0,67 7.27 + 0.37
D 17.66 + 0.10 7.17 + 0.17 4.35 + 0.22 2,62 + 0.54 4,24 ¥ 0.50 6.56 + 0.26
E 18.16 + 0.10 5.90 + 0.20 5.68 £ 0.33 6.66 + 0.30
F - .
A 2.58 + 0.00 1.70 + 0.6l - 3.50 + 0.95 3.87 ¢+ 0.57 §.61 + 1.25
B 2.38 + 1.00 2,06 ¥ 1.00 2,11 + 0.00 2,51 % 0.81 3.34 + 0.89 4.41 T 1.00
N c 0.00 + 0.00 2.12 % 0.59 1.86 ¥ 0.60 3.19 % 1.25 4.55 + 0.81 6.70 + 0.95
D 0.57 + 0.00 1.72 ¥ 0.57 2,33 ¥ 1.53 1.28 + 1.28 3,93+ 0.50 5.66 + 0.50
E 0.00 ¥ 0.0v - 0.70 ¥ 0.59 2.02 + 0.57 7.43 £ 0.50
F
A 4,56 + 0.28 5.85 + 0.36 - . 3.75 + 0.47 30.73+ 1.70 19.46 + 0.52
B . 3.50% 0.22 4,28 * 0.49 8.68 + 0.01 9.66 + 0.37 27.75 + 1.00 17.27 ¥ 0.36
Cu [4 3.40 ¥ 0.49 3.85 * 0.30 9.39 ¥ 0.09] 10.49 + 0.3 27.25 £ 0.50 20.20 F 1.89
D 2.57 ¥ 0.l4 4.56 ¥ 0.35 9.05 ¥ 0.36 9.10 + 0.80 30.78 + 0.71 17.24 + 0.43
E 3.47 % 0.50 - 9.63 ¥ 0.26 28.75 ¢ 1.00 18.48 + 0.85
F .
A 119.. +17.0 112.6 + 17.0 - 82.2 + 0.5 221.6 + 4.4 137.0° + lo.7
- B 1046 % 7.6 115.0 + 10.4 78,3 + 5.1 1.7+ 2.1 204.7 + 5.6 137.0 F 0.8
‘Zn c| 127.5 ¥ 43.1 115.3+ & 3.2 75.6 ¥ 3.8 | 227.2 2.5 227.2 ¥ 2.5 137.0 + 2.9
: D 95.0 + 9.9 lot.o * o0 71.6 ¥ 1.6 76.9 t+ 3.7 193.5 ¥ 10.6 117.2 % 2.6
E] 11l.0 + 4.2 . - 61.3 + 2.4 ’ 123.6 ¥ 1.9 100.5 I 1.7
F .
Al 2,060 + 29 2,109 + 142 - 1,503 4+ 48 1,643 + 37 7,740 + 208
B| 2,006 ¥ 72 1,819 * 21 {1,533 + 16 1,492 + 17 1,356 ¥ 9 5,865, + 83
Fe c| 1,016 + "69 1,35 ¥ 0 {1,356 ¥ 10 | 1,273 + 10 1,200 + 44 6,915 + 96
D 9%1 ¥ 29 1,251 ¥ 5 1,376 ¥ 1o 968 + 29 863 + 38 6,790 <+ 183
E 73 17 - 1,342 % 47 915 ¥ © 7,915 £ 171
F
A 17,300 + 60 24,967 + 252 - 13,950 + 58 16,750 + 129 6,175 + 123
B | 17,967 + 59 26,633 * 231 11,000 + 200 [16,350 <+ 100 16,940 + 134 9,92, ¥ 125
Na € ] 15,600 * 361 26,933 ¥ 153 9,233 ¥ 208 (14,025 + 126 17,125 + 126 9,425 * 439
D | 15,300 % 100 21,300 + 20 |10,000 ¥ 20 |15,175 + 145 15,875 + 126 10,620 * 129
E | 16,000 + 70 T 2,133 0 s8 18,266 * 59 10,245 =+ 150
F . . . . -
Al 8,947 + 27 6,620 + 132 - 6,221 + 165 11,985 + 50 2,350 + 111
B 9,287 & 161 6,870 * S0 {8,280 + 58 7,296 + - 48 11,848 1 111 3,628 % 95
K cC| 8420 ¥ o 8,337 % 153 {10,563 * loo | 7,221 + 85 | 11,660 ¥ 71 3,478 I 63
D 8,513 + 52 8,237 - ¥ 30 8,030 ¥ 104 7,083 + 51 11,647 + 48 3,590 + 41
E] 890 % o . - 9,436 % 10l 12,172+ 424 3,603 - 25
F . .
Al 3,633 + .29 4,933 + 116 - 3,160 + 48 3,813 + 111 4,450 + 58
B| 3,666 + 77 4,833 ¥ 29 {1,997 + ¢ | 3,135 + 25 3,525 ¥ 29 4,113 * 48
Mg c| 3213 ¥ 29 4,516 I 126 | 1,897 ¥ o | 2,585 3 48 3,413 + 48 4,238 3+ 85
D} 3,183 ¥ 29 3,650 * 50 | 1,83 ¥ 29 | 2,814 + 29 3,000 + 41 4,225 T 729
E] 3,200 ¥ 50 - 2,113 ¥ 29 3,121 & 35 4,663 - + 25
F
Al 6,280 + 50 17,547 + 351 - 10,201 + 532 7,680 + 158 16,005 + 524
B| 7,713 ¥ 215 17,180 -+ 229 | 3,541 + 77 7,251 + 104 6,255 * 65 12,343 ¥ 165
Ca c| 7,7 ¥ 312 10,497 % 333 | 2,857 I 104 | 4,326 + 41 6,118 ¥ 111 14,243 % 232
p| 60913 ¥ 77 8,257 I 176 ] 3,891 I 189 | 5,376 + 132 5,355 + 171 14,293 + 206
E| 6480 F 70 - 3,666 I 133 : 6,049 ¥ 35 16,268 3 405
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DETAILS ON STATISTICAL ANALY SIS FOR

SECTION

ZONE 1

Pb: MAZKIZGL>ARD

Cd : ARDEGLSKIZMA

Ni : MA=KI>=ARD>GL

Cu: MA>KI®>GL>ARD

Zn: GLE MAZARD>KI

Fe : MA2ARD>GLE K1

Na : KIZARD>GLE MA

K : KI>MAZG L2ARD

Mg : ARD>G!>KI>MA

Ca: MA>ARDZGL>KI

Where :
(1):

(2):
3):
(4):

ARD= Ardnamurc'n_an

IIl CHEMI CAL ANALYSIS DATA.

but only MA>ARD>MAZG L

only ARDZKI and ARD>MA

GL = Glenmore bay -

KI Kilchoan

MA

Marsden Bay

signif. diff.
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ZONE 3
Pp: MAb a2 kI¥sTAB2 6LZ ARD

Cd: SASGL>KIZ ARD > STA3 > MA

Ni: Any combinationsdo not chow sign. ditf.

Cu: MAZsTA3=KIZGL>5ALE ARD

Zn: MA>KI® GL¥ SAL>STA3 > ARD
Fe : MASSAL> ARD> STA3> GL>KI
Na : ARD>GLEKIZSA 2 5TAZ>MA
K : STA3 >MAZ ARD > GL>KI> SAL

Mg : GL> MA>ARD> SAL>K[> STAB

l *
Ca : MA>GL>KI >SAL> ARD > STAB

(1): SA= SALEN



Pb

cd

Ni

Cu

Zn

Fe

B Area

Zone [1

<2

(R

-

Shetland Marsden

MA>RON % OTT

MA%Z OLLZ OTT>RON >WHI V.> HAR
OLL>MA > RON>OTT > WHI
0T7EMA 2 RON

RON> O TT>WHIVE0OLL>MAZ HAR

RON 2 WHI v> MA> OTTZ OLL

OTT>RON> MA
MARSOLL> MA >RON>WHIV> OTT

OTT>O0OLL> MA>RON>WHIV .
( OTTZRON;OTT>WHIV, OTT>MA)

MAZ RON> OTT
. |
MAZ OLL £ RON >WHIV > HAR=OTT

MA>OLL_> RON=>OTT>WHIV

*
MA> RON >OTT

X*
RON> OTT 2MA% OLL> WHIV » HAR

OLL>=MA=0TT>WH] V> RON

MA >O0TTZRON

: * _ * X .
MA=>=O0OTT >QLL>HAR>WH] V.= RON

OTTS0LL>WHI V.2 MAZRON
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B Area (cont.)

Zone [i RON3MAZOTT
Na W <2 RONZOTT= MASOLLEWHI VE HAR

] 3 MASOLL»>WHI VERON S OTT

1 otTima®roN

K Y HARYXOTT>WHIVZ0OLL> RONZ Ma
] 3 WHI1V20TT>RON> MAZ OLL
-
. ' ¥
. [t MA®RONZOTT
: X X ¥
Mg« <2 MAZRON® 0TT> HARFOLLZ WHIY

. 13 MAXOLLEWHIV=0TT=RON

. [t MA>RON>OTT

Ca v <2 MAZOLL®RONTHAR>WHIV>OTT

. |3 MAEWHIV=0TT> oLLS RON

Where:

(1) HAR =Haroldswick
(2) OLL =Otlaberry
(3) OTT = Ottemwick

(6) RON = Ronas voe

(5) WHI V=Whitness voe
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APFENDIX 11

File of all size parameters data for P. vulgata: Shell
length, shell breadth, shell height (in mm), dry flesh

- weight and dry shell weight (in mgr.)
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FILE
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$UNNUM
$LIST
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Z%

50

M7 T1=20Q P=4C

(TCKLN WAS 3

HETM7H STGNED
F FILEL SIZE=26p
HETLELM FAS g

K
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FILE]
€3

RUN NANE

KI1INOV
KIINGY
KI1NOV
KILNOV
KIIKCV
KIINGV-
KILANCY
KI1ACY
KIINQV
KILINCV
KIINOY
KI1NOV
KILNQV
KIINOV
KILNCY
KIINCY
KILNDV
KIIhCV
KT LINCY
CKTIINGY
KI1NCY
KIINOV
KILNCY
KILIANCY
KILINGV
KILNGY
KI1INOV
KIINGY
KILNCV
-KT1INOV
KIINCV
KIINCY
KILINQV
KILINCV
KI1INOV
KIINOV
KILINOV
KILNGYV
KIINOV
KI1INCV
KILINGY
- KIINQY
KI1NCY
KIINOV
KILNGY
KILINCV
KIINOV
KIINQV
KILINCY
KI1NGY
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14:C€.232-  04-15-7C
CN AT 03:12.48 CN C4—16-75
EEN CRE EATEL,
sheld Shell shedl
Length () @zead‘f“l ) weight
KILCHCAN .1 NoON - ()
1 45 35 16
? 42 37 14
3 37 33 12
4 24 1 7
5 33 28 12
¢ 34 27 11
7 29 2¢ 8
8 26 22 B
g 44 3¢ 13
10 28 24 G
11 3 24 q
12 33 2¢ 13
13 45 40 16
14 €9 4 17
15 31 2¢ 1¢
16, 46 40 17
17 39 22 12
18 47 43 20
16 46 39 17
20 42 3¢ 15
21 43 3¢ 16
22 50 42 2
23 50 44 2¢
24 44 3¢ 11
25 4Q 35 11
26 47 41 16
27 43 37 14
28 45 4¢C 17
29 35 31 12
36 ERl 2¢ 9
21 27 2¢ 11
3 36 3¢ 12
33 30 24 8
34 21 17 .6
35 43 3g 14
3¢ 38 31 11
37 42 3s 14
38 43 38 15
33 35 12 11
40 47 4 17
41 31 25 8
42 22 24 11
43 48 40 15
44 52 £ 19
45 37 2¢ 12
46 36 30 11
47 27 3 11
48 43 3¢ 15
4G 27 22 7
50 20 23 f

tPecly,

weigpt

mgs)

LE32
H8¢

3G¢

T4
26¢
226
15C

86
T3¢
121
1440
246
51¢€
944

78
717
343

132

539
562
544

879

G313
357
297
567
5532
817
4G4
136
21z
2358
137
3E
51¢
300
646
518
216
638
162
215

52¢C

928
256
214
2217
627

91

15¢

sHeLL

WEIGHAT

(was)

1563
£e22
4§53

£C3
246¢
2601
1¢714
157¢
138
1752
100
26C6
1CGg12
1236
22858
n4 €7
4143
iz¢L ¢
t783
£5E3
€eCz
11857
1CEEC

2876

4¢3

€214

CE4g7

tE24

2326¢

1697
21s¢C
4147
1718

5C<S
€365

4486 -

58732
£2£6
38e3
£276
18G¢€
2350
1€32¢
1C191
2877
3T
3559

7222

12¢€7
1&74

[N



23

55
56
57
58
9
60
61
¢2
63
64
65
&6
Q &7
68
69
¢
71
12
13
T4
75
16
77
78
79
80
81
82
83
84
85
g6
87
88
.89
S0
51
92
- G3
G4
g5
Ge
97
G8
g9
100
101
102
103
104
105
106
1067
108
109
‘110
111
112

KI1INCVY 51
KILINOV - E2
KILNCY 53
KILNCYV 54
KILNOV 55
KILNCV 56
KIINOV 57

. KILNOV 58
KILNCY 59
KILKOV 60
KILNOV 61
KILNCV 62
KIINOV  ¢3
82
RUN NAVME
GLLINGV 1
GLLNCV 2
GLINOV 3
GLLANCV 4
GLINGV 5
GLINOV 6
GLINCY 7
GLINQV 8
GLINGV G
GLINCY 10
GLINOV 11
GLINGY 12
GLIACV 13
GLINGOV 14 -
GLINCV 15

 GLINOV 16
GLINGV 17
GLINCV 18
GLINOV 16
GLINGCY 20
GLINCY 21
CLINOV 22
GLLINCV 23
GL1INOV 24
CLINGV 25
GLINCY 26
GLINCV 27
GLLINGV 28
GLINOV 25
GLINUV 30
GLINCV 31
GLINOV 22
CLINCV - 33
GLINCV 34
GLINOV 35
GLINOV 36
GLINCYV 37
GLINOCV 38
GLINCY 39
GLINCV 40

GLINGY 41

GLIANCY 42

GLINGV 43
CLINOV 44
GLINCV 45

- 33
456
48
48
47

35
46
43
38
27
40

33
15

SRR
0O

(%]
N

I Aot NY L o
3 N () DO b o

GLENMCRE 1 NOV

4]
18
19
42
34
18

20 .

40
36
.46
35
39
33
4Q
35
37
a7
42
22
b4
35
44
43
36
32

17

40
37
45
21
42

19

22
45
42
44
13
22

44

35
37
31
37
52
42

10

16
14
11

13
17
16

366
129
g2¢
B40
449
202

Ti6

485
26G¢6

83
346
189

4032

392

4 €
52
3532
334
34

28
379
366
€28
2640
435
211
484
262
306
281
45¢
57
638
277
543
565
274
196

40

615
250
701

47

654 .

42
19¢
655
392
51¢

21

52

458
345

258

132
228

£15
518

— «,‘;



113
114
115
116

117 -
118

119
120
121

122

123
124
125
126
127
128

129

130
121
132
133
124
13%
136
137
138
139
140
141

142

143
144
145
146
147
148
149
1890
151
152
13
154
155
156
157
1¢8
159
160
161
162
1€3
164
165
166
167
168
169
170
171
112

GLINOBV 4¢
GLINCV 47
GLINAOV 48
GLINCV 48
CLLNCY 50
GLINCV 81
GLINCV £2
GLINCV E3
CGLINGYV B4
GLINCVY. 55
CLINOV 56
GCLINOY 57
"GLINCV 58
GLINGCV 59
CLINGY 6C
GLINCV €1

GLINUYV €2

GLINCYV &3

GLINOV ¢4
GLINQY &5
GLINGV 66
CLINGV &7
CLLINCY 68
GLINCY &%
GLINGY 70
GLINCYV 71
GLINDOV 72
GLINGV 73
GLINCY 74
GLINOV 75
GLLINGY 76

GLINCY 77
CLINODYV 78

GLINCY 79
GLINOV  &r
GLINCV 81
GLINOV 82
£7
RUN NAME
ARINGV 1
ARINOV 2
ARINCYV 3
ARLNGV 4
ARINOV 5
ARLINCV 6
ARINQV 7
ARINOV 8
T ARINCY 9
ARINOV ¢
ARINOV 11
ARINGQV 12
ARINOV 13
ARINCV 14
ARINCY 15
ARLNDOV 16
ARINCY 17
ARINCY 18
ARINOV 16
ARINGV 20
ARINOV 21

21
22

46

36
17
18
18
22
46
35
37
45
39
44
33
32

43

37
28
43
35
45
49

4y

49
43
26
13
43
30
38
44
32
30
33

© 45

19
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37
24
26
30
44
23
42
40
24
33
31
40
38
33
32
46
38
39
39
49

29

31

3¢
22
1C
38
2k
21
38
2%

f =9
——

27
4C
15

1 NoV

2¢
31
3C
21
23
37
18
kX
34
2C
27

&
—~

34

27
2¢
4C
32
31
33
40

1¢

6
17
12

4

.

18
10
13
13
16
14
12
14
14
13

8
15
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14
14
14
19

15

14

12
15
16

11
17
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156
&5
554
232
4]
34
34
61;
632
211
363

. 535

523
424
221
16¢&
548
36§

53
532
224
618
376
430
7C¢

43

77
25
512
111
305
486

155

Sé
200
715

t4

17¢

222
72

76

125~

4496

42
478
266

71
221
144
351
253
185
145
710
304
365

368

688

2141
2GS 64
227¢
11¢4

14456

LECC
€23

5562

4715

862
2532
2034

3562

23%¢

<181
1483
tt4e
3408
4766
2827
8460



173
174
175
176
177
178
179
184
- 181
182
183
184
185
186
187

- 188

189
190
191
162
163
164
195
156
157
198
159
200
-2C1
202
203
2C4
205
206
2C1
208
205
210
211

- 212

213
214
215
216
217
218
219

220

221
222

223

224
225
226
227
228
229
230
231

232

ARINGY
ARLINCV
ARINOV
ARINCYV

ARINGV

ARLINGQV

ARLNCV

CARINGY

ARLINGV
ARINCYV
AR 1NODV
ARINOV
ARINDV
ARLINOV
ARINGYV

ARINGV

ARINCY
ARINOV
ARINCY
ARINOV
ARINDV
ARIKGVY
ARINCV
AR1NCV
ARLINCYV
ARINOV
ARINGV
ARINDV
ARINCV
ARINQV
ARINGV
ARINGV
ARINOV
ARINCV
ARINOV
ARINOV
ARINGYV
AR INGV
ARLINQV
ARINGV
ARINOV

ARLINGY

ARINOV
ARINQV
ARLINCYV
ARINOV
ARLINOV
ARLNCYV
ARINOV
ARINCV
ARINCV
ARINGV

ARLINGV
ARINOV

ARINGV
ARINQV
ARINGY
ARINOV
ARINCYV
ARLIMOV

NN NS PO
™ UT D weno

S A D
52 BV VI O]

S N S
[o s BE N6 IR,

(G2
VN OW

oUWV Ui R s
= O WO

€2
£3

&4

£5
66
&7
68
63
7C
71
12
13

T4

15

T6

17
78
15
80

g1

39

38

33

40
36
33
46
34
41
41

34,

39
39
32
33

41

15
41
33
41
32
36
38
27
38
40

42

34
26
25
47
36
43
37
26
37
35
41
38

33

1C
3

11
11
12
1C

1C
12
11

18
13
14
17
12

9

10

il

13

14

-~

12
14
10

16

1¢
14
13
1C
12
12
10
10

12

13
10
12

10
11

13
13
12
15

15
1€
12
11
11
12
i1
14
12

12

1845
leg4% .
2863
51C8
7126
2300
cE1¢8
3851
£125
4165
2051
2934
6GET7
237¢
C38¢4
ECCC
28ER
2667
282C
4937
44719
€4t 3

2857

CECEe

3G¢eE
2650

1€725

3630
£G4
4890
3061
L4718
4550
25¢€¢
2474
4671

1&¢€
4G17
211¢C
E7124
2242
2907
4606

1167

reg]
3672
7206
2501

1Ce7

Clé
£EC 80
26573
1C17C
3766
515
4546
Zz€3
£145
4216
4805

S g
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ARINCY 82 23 23
ARLINCV &3 39 36
ARINGV - €4 39 23
ARLNGY 85 38 33
ARINOV €6 43 36
ARLINOV 87 28 3C

48 N

RUN NAME SALEN 2 NoV
SAINLY 1 41 : 3
SA3ZNECV 2 36 27
SA3NUV 3 21 16é
SA3NGV 4 20 23
SA3NGY 5 37 25
SAIND 6 28 22
SA3ZNOV 7 26 22
SA3ZNOV 8 34 28

"SA3NCY S 39 31
SA3NOV  1C 18 13
SA3ZNGY 11 ' 48 4¢
SA3BNCV 12 37 30
SAZINUY 13 23 2C
SA3NCV 14 40 ' 32
SA3NUV 15 31 5
SA3NOV 16 43 38

- SA3NCV 17 27 22
SA3NOV 18 22 17
SAZNCY 1S 34 2¢
SAZNGY  2¢C 23 20
SA3ZNOYV 21 22 18
SAZNGY 22 41 32
SA3NCYV 23 47 4C
SABNCY 24 39 32
SAZNOY 25 21 . 15
SABNCV 26 33 27
SA3NOV 27 18 14
SAZNDY 28 37 32
SA3NCY 29 42 34
SA3NOV 3¢ 45 3¢
SA3NOV 31 42 22
SA3NCY 22 30 25
SA3NOV 23 38 33
SA3NGV 34 36 27
SA3ZNOV 35 33 27
SAZNOV 36 38 a0

 SA3NCV 37 20 15
SA3NOV 38 42 38
SA3NCY 39 42 32
SA3NCY 40 30 23
SA3NGV 41 34 28
SA3ZNCY 42 39 32
SA3BNGY 43 41 . 34
SA3NOV 44 22 g
SA3NGV 45 36 30
SA3NQY 46 37 25
SABNGY 47 30 24
SA3NGY 48 - 24 18

£2 '
RUN NANE KILCHCAN = Nov
KI3NGV 1 28 23

KI3NOV 2 30 21

11
15
12

25
22
10
24
14
27
13
1¢C
16

in

21
24
21}

20

23
22
25
21
15
23
17
16
1S
23
24
18
15
16
25

17
22
15
11

15

. 635

223

436
261
251
349
306

692
312
66
2G5
538
194
168
248
358
41
1037
279
93
750
217
734
211
113
28%

121

101
681
738
506

81
364

55

578
7G4
731
194
122

41C

382
415

€2
162
663
186
294
561
568

85

375

560
151
132

324
214
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G447
417¢C
6CER
4502

12215
4148

561
2087
tELE
22%¢E
1841
2171
€222

366
16056
1753
1C7¢
SCC1
3587
12201
1845
. S8Y
Sfee
1G€67

1288 .

E603
lelse
€629
663

- B32C7

409
7857
1¢¢€5
12141
S T€44
2E7¢
8220
4687
4114
5725

€12
8c8sg
11C4¢
2671
23e0
5¢(S
12122
1C35%

4262

€833
25¢¢
12€1

() N

1) (W
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263
294
295
26 ¢

287,

268
299
300
301
302
303
. 304
305
306
307
308
309
210
311
ER
313
314
315
31é
317
318
319
320
321
322
323
324
325
326
a27
328

329

330
. 331
332
333

334

335
336
337
238
339
340
341
342
343
344

345

346
347
348
349
350
351

382

KIZNCV
KI13INOV
KI3NOV
KI3NCV
K13NOV
KI3NOV
KI2ZNOV
KI3NOV
KI3NCV
KI3NOV

- KI3NDOY

KI3NQV
KI3NGV
KI3NCV
KI3RNOV
KI3NOV
KI3NOV
KI3NGY

KI3NAV

KI3NGV
KI3NOV
KI2NOV
KI3NGY
KI3NAY
KI3NOV
KI3NGV

CKI3NOV

KI3NGV
KI3NOV
KI3NOV
KI3NOV
KI3NOV
KI3NCV
KI3NGY
KI3NOV
KI3NOV
KI3NOV
KI3NGV
KT3NGV
KI3NGV
KI3NOV

T KI3NOV

KI3NCV
KI3NOV
K13NOV
KI3NCV
KI3NOV
KI3NCV

- KI3NOV

KI3NOV
100

RUN NANE

CL3NGV

GL3NCV

CL3NCV

GL3NCV

GL3NCV
GL3NOV
GL3NCV
GL3NOV

-J O™

10
11
12
13
14
1R

L

16
17
18
19
20
21
22
23
24
25

27
28
25
30
21
32
33
34
35
36
37
38
39
4¢C
41
42
43

C 44

45
46
47
48
49
50
51
52

O =4 N U DL N e

26
33
a0
© 43
34
30
35
37
28
29
21
27
28
21
23
29
20
27
29
30
23
25
25
30

s

29

28
33
38
25
34
28
35
27
29
35
20
28
26
28
37
27
36
22
36
32
20
32
26

29

GLENMCRE

39
23
26
24
21
19
35
29
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[ASEAV]
(S ]

25
34
26
24
27
2
20
2C
24
21
21
17
24
23
23
21
22
21
18
2C
20
22
22
23
2C
24
30
18
21
21
28
22
23
25
24
22
2C
20
31
FA
30
2C
3¢
25
23
2¢

20 .

23

2 NoV
32
18
2C
2C
19
15
29
19

23
13
12
11
13
18
13

S 6
446
215
649G
7G5
170
576

166 -

149
191

3le,

75
262

65
221
2G4
131
164
295
167

145

108
1¢¢
166
2217
329
286
37z
782

95
487
256
250
145

324

669
2¢6¢
264
163
166
657
206

993,

160
438
398
316
534
161
178

630
162
187

75
176
.69
3CsS
172
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AT NG TN 4 U e
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PSRN N
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GL3NCV

GL3NCV .

GL3NOV
GL3NCV
GL3INDV
GL3NOV
GL3NCV
GL 3hOV

- GL3NGV

GL3NOV
GL3NOV
GL3NCV
GL3NOV
GL3INCV
GL3ACY
GL3NOV
‘GL3NCV
GL3NOVY
GL3NGV
GL3NOV
GL3NOY
GL3NCV
GL3NCV
GL3NOY
GL3NCV
GL3NOV
GL3NGV
GL3NGV
GL3NOV
GL3NGV
GL3NGV
GL3NOV
GL3NCV
GL3NOV
CLANOV
GL3NOY
GL3NOV
GL3NOV
GL3NGY

- GL3NOV

GL3NGYV
GL3NOV
GL3NOV
GL 3NOV
GL3NOV
GL2NOV
GL3NCV
GL3NCV
GL3NOV
GL3RNCV
GL3NOV
GL3NOV
GL3NOV
GL3NOV
GL3NCV
GL3NCYV
GL3NOV
GL3NCV
GL 3NOV
GL3NGV

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30

21
22
33

34 .

35

236

27
38
39
4C
41
42
43
44
45
46
47
48
49

51

£2

4
55
56
£
58
56
60
61
&2
€3
&4
€5
6hH
€7
68

537

21
23

23

28
28
24
28
27
22
26
23
30
26
22
21
290
22
24
29
47
43
28
33
28
28
28
21
34
30
34
25
21
46
27
26
41

28

28
28
29
4t
31
30
29

40

28
30
32
34
28
22
24
29
20
38
35

20

25
31
23
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17
22
18
23

LS

22

20
17
24
18
23
15
17
17
15
16
15
23
37
35
3C
24
21
32
20
2%
27
24
3¢
20
1€
38
21
22
31
22
22
22
22
33
22
232
2C
31
22

2

26
2¢€
22
18
18
22
1¢
3C
31
1€
21
24
1€

17

ook
Pt et

14
15
15
10
12
11
15
10
1¢

14

25
1¢C
11
21
13
14
14
15
21
18
14

12

2¢
16
14

15

18
13

11
14

21
18
1C
14
14
11

€7
16
128
154
154
125
165
136

&7

207 °

120
128

93
100
109

71
68

63
181
834
844
364
300

133
61z

213
324
431
124
31¢

141

72
881
151

122

621
148
141
152
281
5732

196

208
135
643
170
27¢C

248 - .

2271
148
71
&4
132
54
454
354
56
158
234

108

1C75
1817
1459
2560
268
1668
B4 4
2508
121¢
2024
1454
ZEES
1582
116G
13(¢
1266
1C45
SHY
1639
11671
12628
£s1e
3875
2226
E26C
2787
5625
S ¢8R
2964
£C4q1
1€¢%
1264

12762

2221
2CE2
SE71
2290
21726
2EEE
23¢e
£25C
3515
2659
2CC6
£E14
2274
A¢25

21800

€C56
2221
1154
1181
2¢£5

760
€626
€323

537
2326
3068

S la4as



413
414
415
416
417

&L18

419

420
421
422
423
424
425
426
427
428
425
430
4121
432
433
434
435
436
437
438

439

4G40
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
45¢
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472

GL3NCV 69
GL3NOV 72
GL3NOV 71
GLANGY 72
GLANOV 72

CGL3NCGV 74
GL3NCY 758
GL3NOV 76
GL3NCY 77

S GL3INDV 78
CL3NGV 79
GL3NCVY 80
GL3NDV 81
GL3NCV 82
GL3NCV 83
GL3NOV €4
GL3NCY &5
GL3NCY 86
GLANOV &7 .
GL3NGV - 88
GL3NCV 8%
GL2NOV  SC
GL3NCVY @91
GL3NGY  $2
GL3NOV g2
GL3NQV  Sa
GL3NOV ¢S5
GL3NOV %56
GL3NGY ©7
GL3NCY 68
GL2ANOY 6%
GL3NCV 100

5G

RUN NAME

ARINQV 1
AR3NOV 2
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14%¢C
1164
1031
4810
2134
ZECT
1055
£47
ez
1403
£15
12¢7
1651
2341
G832
122¢
1128
1482
1212
512
17126
1222
358
121
1217
1059
2Csé
6G4
765
G856

1786

1313
£45
455

1816
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893
894
8s5
856

897 -

898
B59
a00
901
9{2
903
3C4
gLs
906

GC7 .
. 508

909
910
911

912

913
914
915
916
917
518

- 919

920
921
922
923

924
925
G226

927

928

629
930
831
832
G33

934

935

936

937
938
G39
G40
841
942

943

944
945
946
947
348
949
G50
951
952

NAZJAN &6
MAZJdAN €7
MAZ2JAN . 88
MAZJAN 86
MAZJAN 90

MAZJAN 91
VA2JAN 92
MA2JAN G3

- MA2JAN G4

MAZJAN 55
MAZJAN 96

MAZJAN S7
MA2JAN S8
MA2JAN  9G

MAZJAN 180
100

‘RUN NANME
MALJAN 1
MATJAN 2
MAL JAN 3
MATJAN 4
MATJAN 5
MATJAN 6
MATJAN 7
- MATJAN 8
MATJAN g
MATJAN 1C
MATJAN 11
MATJAN 12
MATJAN 13
MATJAN 14
MATJAN g
MATJAN 16
MATJAN 17
MATJAN 18
MAIJAN 19
MATJAN 20
MATJAN 21
MATJAN 22
MATJAN 23
MATJAN 24
MATJAN 5
MATJAN 26
MATJAN 27
COMATJAN 28
"MAIJAN 29
MATJAN 30
MATJAN 31
MATJAN = 22
MALJAN 33
MAIJAN 34
4MAIJAK 35
MATJAN 3¢
MATJAN 37

MATJAN 38
MATJAN 36
MATJAN 40
MATJAN 41
MATJAN 42
MATJAN 43

26 21
L9 15
22 12
22 19
20 16
30 2¢
34 28
27 23
31 27
21 15
28 23
20 16
22 1¢
25 2C
27 27
MARSDEN 1P waN
20 14
24 2C
17 14
28 24
36 30
31 26
23 18
38 38
25 " 21
32 2¢
29 34
32 27
46 42
33 26
15 12
21 le
31 26€
15 12
26 292
33 28
39 3c
25 22
26 21
32 S 26
33 27
24 22
28 24
22 2¢
40 34
44 38
42 23
31 2F
23 19
32 . 24
22 17
31 27
31 26
45 37
21 1€
15 12
22 18
40 3¢
33 25
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ot )

217
70

13¢€
141
¢l
238
333
136
288
56
17¢
65
87
140
202

88
142

5¢&
181
409G
301
100
525
133
276

&0¢C

330
617
410

30
113
3(:2

38
167
236
570
152
154
2172
452
222
289

99
543
654
686
234
119

238

S8
269
218
G84

G4

36

62

731

465

1444
471

CET
841
664
2625
4E 4
1532
2C1¢
493
1762
£Ecy
775
1Ce7
le¢é

-
3
fo—

1035

240
1612
3R42
Z3EE

678
4564
1118
2547
£ESEC
2657
qC71
3228

186

511
22€¢

233
1223
2183
EEET
1174
1178
287171
Z€21
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23322

776
5870
£EC17
4886
1861

GCO
173¢

€17
2023
1882
£ce?

547

1€¢

EEE
€111
2463
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sein

73

79

MATJAN 44
MATJAN 45
MATJAN  4¢
MATJAN 47
MATJAN 48
MALJAN 49
MALJAN 50
MATJAN  E1
COMATJAN B2
MATJAN 53
MATJAN  E4
MATJAN 55
MATJAN 56
MATJAN 57
MATJAN 58
MATJAN 58S
MAIJAN 60
MATJAN o1
MATJAN A2
MATJAN €3
NMATJAN 64
MATJAN €5
MATJAN 66
MATJAN 67
MATJAN 68
MATJAN 66
MATJAN 70
MATJAN 71
MATJAN 72
MATJAN
MATJAN 74
MATJAN 768
MAIJAN 76
MATJAN 77
MATJAN 78
MATJAN
MATJAN 8C
MATJAN 81
MATJAN 82
MATJAN 83
MATJAN 84
MATJAN 85
MATJAN B6
MATJAN 87
MATJAN 88
MATJAN 89
VATJAN 9D
MATJAN 61
MALJAN 92
MATJAN G3
MAIJAN 94
MATJAN S5
MATJAN €6
MATJAN G7
MAIJAN 68
MATJAN = $6
MALTJAN 1CO
1¢0 '
RUN NANME
MAICEC i)

26 3z
36 26
25 16
31 27
25 22
22 20
25 20
28 24
22 1R
4% 340
31 2¢€
21 16
24 15
18 18
21 17
22 18
27 23
27 23
42 36
28 24
23 18
17 14
21 17
31 25
36 a2
41 36
27 22
42 3¢
35 2&
5 20
23 19
23 16
34 28
23 i¢o
30 2¢€
36 28
17 14
17 14
21 18
26 22
18 15
23 2C
33 23
24 19
21 17
30 24
232 20
31 24
28 22
23 20
35 26
45 37
21 1€
27 33
33 25
25 16
45 39
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51C
439
144
3&1
184
124
115
223

89
267
264

62
129

44
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78
147
164
548
167
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57

81
223
371
4358
194
877
458
131
108
121
266

93
252
422

42

5C
148
167

4¢

122
450
169

14
188

B7
176
215
124
375
S19
105
373
306
102
614
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833
£S3
1836
€42
2289
17¢3
474
783
329
£23
548
1C&4
12632
L1778
1723
1t2
310
£22
1&89
3565
LE2Y
12472
€482
2783
ST6
EEE
T06
2688
EE5-
16€7
€11
246
254
7183
1266
222
925
4282
£2¢6
457
1425
gce
1812
1£21
G585
3037
T1€¢
5CS
4023
3123
157
€742

1421



1013
1014
1015
1016

1617 -

1018
1019
10245
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1431
1032
1033
1334
1035&
1036
1G37
1038
1029
1040
1041

1642
1043 .
1044

1G45
1046
1047
1048
14349
1050
1C51
1082

1053
1654 -

1055
1056
1057
1058
1059
1060
1061
1G¢€2
1063
1064
106¢5
1066
1067
1068
1069

167¢

1071

1072

MATDEC
MAICEC
MAIDEC
MATGEC
MAIDEC
MATIDEC
MAICEC
MATLEC

C MALCEC

MALCEC
MATDEC
MATICEC
MALDEC
MATDEC
MAIDEC
MAIBDEC
"MATDEC
MAIDEC
MATIDEC
MATREC
MATLEC
MAIDEC
MATLEC
FALICEC
MAIGEC
SMAILCEC
MATEBEC
MATGEC

MAICEC

MATCEC
MAIDEC
MAIDEC
MAIDEC
MATLCEC
MATGEC
MATIBEC
MAIDEC
MAICEC
MAICEC

"MAICDEC

MAIGEC
MATIDEC
MATIDEC
MAICEC
MAILEC
MAIDEC
MAIDEC
MATDEC
MAICEC
MAIDEC

- MAILEC

MAIDEC
MAIDEC
MAICEC
MAIDEC
MAICEC
MAICEC
MAIDEC
MATICEC
VAIDEC

25

31
32
33
24
35
26
37
38
36
40
41
42
43
44
45

46

47
48
4G
50

I

-

52

=
~

54
55
56
57
583
56
60
61
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25
33
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40
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27
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37
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20
15
26
31
‘6
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28
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1C73
1074
107%
1076
1077
1C78

1079

1080
1cel
1082
1083
1084
1085
1086
1087

1088

1089
1060
1161
10972
1063
1064
1095
1066
1097
1658
1099
1100
1101
1102
1103
1164
1105

1106 .

1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132

MAIDEC 62
MAIDEC €3
MAICEC 64
MATUEC = €5
MAICEC 66
MAICEC 67
MAICEC 68
MAIDEC 69
MAIDEC 78

CMAIDEC 71

MAIDEC 72
MATLEC 73
MAICEC 74

MAIDEC 75
MATCEC 7¢
MATCEC 77

MATIDEC 78

MAICEC 79
MAICEC &0
MATLEC 81
MAICEC 82
MAIDEC @3
MAICEC 84
MAIDEC €5

CMAILEC 86

MAIDEC &7
MAIDEC ¢8
MAICEC 89
MAIDEC SG
MAIDEC 61
MAICEC 92
MAICEC 63
MAICFC 94
MAIODEC S5
MAIDEC <6
MAICEC 97
MAIDEC 58
MAICEC 69
MATCEC 100

X

RUN NAVE
MABNCY 1
MA3NQOY 2
MA3NCV 3
- MA3NOV 4
- MAZNLCY 5
MA3NOV &
MA3BNGY 7
MA3NCV 8
MA3NOV 5
MA3ZNCV 10
MA3NCY 11
C MA3NOV 12
MAZNCY 13
MA3NCOV 14
MA3NGY 15
MA3ZNCY 16

MA3INGV. 17
MABNGY 18
MA3ZKNGCY 1S

37 31
45 40
30 24
30 27
33 29
37 31
48 43
21 17
34 17
36 22
20 18
36 EYs
47 40
41 3¢
28 34
27 24
39. 33
28 25
29 25
39 EXe
41 34
30 2¢
30 25
41 38
32 27
30 25
25 21
17 13
23 26
27 22
26 21
24 18
16 14
21 16
20 17
24. 16
24 20
22 17
19 16
MARSDEN 2 NoV
27 22
22 18
19 14
19 15
21 17
22 18
22 18
20 17
23 19
29 22
24 18
28 21
26 21
24 20
32 26
22 17
28, 23
28 Z1
19 13
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13
11
11
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12
132

3413
$60
27%
173
260
418
931

82
286
335
11¢
411
873
465
392
162
b44
157
250
b4
583
142
194
678

241

1632
87
26S

- 98

119
134
114

47

69
65
117
85
Si

52

33¢
129
112

86
170
205

130

230
182
396
136
284
263
174
358
132
309

3513

98

4172
7671
174¢
1962
2846
2578

10121

£21
cE25%
3352
1£5
3512
1626
ELGY
4934
1347
LEGH
1362
1927
4818
HEE4
i1l
1624
8024
2416
2543
828
248
&
1185
1C¢E
828
326
438
439
€34
E67
5¢7
416

1£32
1244
£l¢
470
€45
11C4
S37
1412
1047
221¢

- 5632
1626

1€47
1261
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1847
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1137 .

1138
1139
1140
1141

1142

1143
1144
1145
1146
1147
1148
1149
11580
1161
1152
1153

1154
1185

1166
1157
1158
1159
1160
1161
1162
11¢3
1164
1165
1165
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178

1179

1180
1181
1182
1183
1184
1185

. 1186

1187
1188
1189
1190
1191
1192

MA3NOYV
VA3NCV

FABNCV
MA3NGY
MA3ZNCV
MA3NOV
MA3NOV
MAZNCV

- MA3NUV

MA3INGV
MA3NCY
MA3NOV
MAZNGV
MA3KOY
MAINDV
MA3BNCV

MABINCY

MASZNCY
MABNGY
MA3NCV
MA3NOV
MA3NCY
MA3NCY
MA3NQOYV

MA3NCV

MASNCY
MA3SNOY
MAZNCY
MA3NOV
MA3NCYV
MABNOV
MA3NOV
MA3ZKNQY
MA3NCV
MA3NOV

CMA3NGV

MABNCY
MA3NGY
MA3NLV
MA3NCV
MA3ZNCV
MA3BNGY
MA3NOV
MA3NCYV
MAINOV
MA3NOV
MA3BNGY
VAZNCV
MABNOV
15

RUN NAPVE

MAZNOV
MA2NCY

MAZNOV

MAZNCV
MAZNCY
MAZNCV
MAZNCV
MAZ2NOV
MAZNGV
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21
22
273
24
25
2¢
27

28
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30
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33
34
35
3¢
37
38
39
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42
473
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o)
66
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1163
1194
11¢%
1196
1167
1168

119G -
1200

1201
1202
12303

1204

1205

12¢¢

1207

1208

1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223

1224

1225
1226
1227
1228
122%
1230
1231
1232
1233
1234
1235
123¢
1237
1238
1239
1240
1241
1242
1243
1244
1245%
1246
1247

- 1248
1249

1250
1251
1252

MAZNCYV
MAZNCY
MAZNCV

MAZINGY

MAZNCV
MAZNOV
MAZNCY
MAZNCY
MAZNOV
MAZNGY

- MAZNCY

MAZNOV
MAZNCY
MAZ2NOYV
MAZNOV
MAZNGY
MA2NOV
MAZNCY

MAZNGY

FAZNCY
MAZNUY
MAZNCV
MAZNCY
MAZNCV
MAZNCV
MAZ2NGY
MAZNCV
MAZNCY
MA2NGV
MAZNCY
MAZNOV
MAZNGY
MAZNDY
MAZNOV
MAZNCV
MAZNCY
MAZNCV
MA2NGV
MAZNOV
MAZNCV
MAZNCY
MA2NOV
MAZNCV
MAZNCV
MAZNOV
MAZNGV
MA2NCV
MAZNCV

MAZNCY

MAZ2NCY
MAZNCV

MAZNGV:

MAZNGYV
MAZNOY
Ma2NCV

MAZNCV

MA2NGOV
MAZNCY
MAZNGV
MAZNCY

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
25
3¢
31
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23
34
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£1
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290

22

26
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17
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20
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21
24
25
23
23
15

22

29
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23
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25
29
30
23
24
18
4
27
20
24
29
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31
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20
27
30
27
15
22
24
30

A-281

21
20
23
lé
20
20
16
20
11
17
23
21
18
25
16
24
26
17
18
L4

32

~

zl
16
1%
2€
18
2¢

26 .

17
22
24
22
12
17

2C

1=y
Ay

ot
VO DO MO D N AL 3 = U O 0N e O3 AN N

P ot ptt

ot ot

ot

T s

et ot

1C

311
477
2473

B4
174
209
328
429
196
187

54
341

62
233
157
1G4
460
156
111
215
209
230
1(4
434
225
152
20732
111
216
1913
126
166

44
138
372
212
113
32¢

88
281

587

138

164

71
937
187

8¢

150
289

97
300
451

92
236
277
160

45
106
142
241

176¢
3567
1685

ce3

1C6¢

1181
1716
¢S 10

1234

138

221

2278
324
1364

SES

(64
3EL3
11¢¢C

£21
181¢

£24
1575

62
2610
124¢
12¢3
1247

©47
1130
1184

781
12¢3

216

74
2151
1180
764
1€¢€4
606
2c98
2027
SEE
1164
4€7
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£25
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734
1341
17¢1
1490
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fa4
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1283
1284
1255
1256

1257

1258
125%
1260
1261
12¢2
1263
1264
1265
1266
1267
1268
1269
1276
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1262
1293
1294
1265
1296
1267
1298
1299
1300
1301
1302
1343
1304
1305

. 1306

1207
1308
1209
1310
1311
1312

MAZNOV  7C
MAZNOV 71

CMAZNGY T2

MAZNGY 73
MAZNOV T4

MAZNCY 75
61
RUN NANME
- MAINCV 1
MAINOV 2
MAINDV 3
MATINOY 4
MAINOV 5
MATINGY &
- MAINGYV 7
MATINDYV 8
MAINCY g

MAINCY 10
MATNOV | 11
MAINCYV 12
MAINOV 13
MAINGY 14
MAINOV 15
MAINOV 16
MAINCY 17
MATNCV 18
MAINOV 16
MAINGY 20
MAINOV 21

MAINCY 22 -

MAINCY 23
MAINGY 24
MALNCY 25
MAINDV 26
MAINGY 27

MAINCY 28 -

MAINOV 29
MAINOV 3L
MAINOV 21
MAINCY 32
MAINOV 23
MAINOV 34
MAINCY 35

MAINOV 3¢
MAINCV 37
MAINOV 38
MAINOV 39
MAINGV 40
MAINGV 41
CMAINGY 42
MAINCV 43
MAINOV 44
MAINOV 45
MAINOV 46
MAINCY 47
MAINOV 48
MAINGY 49

MATANCGY 50
MAINOV  £1
MAINGY 52
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15

17
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16
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21
23
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18
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23
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29
15
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18
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21
33
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16
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28
19
1€
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12
22
15
21
2¢
2C
27
22
19
14
22
27
19
30

24

30
1€
11
.13
19
2C
21
22
21
13
23
23
15
22

[
Y e

ot
PO RN e

10

NN OO

Yt

—

[y

P
WSO NN O NN WSS e e

10

239
168
145
223
209
31¢
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134

91
127
2317
323
440

69
472
115

7C

56
477
146
511G

58

9%

66
136
341
154
112
355

71
164
108
148

251

505
386
137
112

68,

139
226
127
35¢
219
437

16

33

51
120
114
276
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236
49
201
222
8
17¢



1338
1339
134N
1341
1342
1343
1344

1345
1346

1347
1348
1349
1350
1351
1352
1353
1354
1355

1356

1357
1358
1359
1360
13¢1
1362
13€3
13¢4
1365

1366

1367
1368
13¢5
1370
1371
1372

i

MAINOV &3
MAINGV 54
FAINGY 55
MAINGV 56
MAINGY 57
MAINCY 58

MAINGY 58
MATNCY 60

MAINOV 61
100

RUN NANVE

MALGCT 1
MAICCT 2
MAIGCT 3
MALIGCT 4
MATCCT 5
MATIOCT &
MBTIOCT 7
MAICCT 8
MATIOCT S
MATCCT 10
MATCCT 11
MATGCT 12
MATCCT 13

CMAIQCT 14

MAIOCT 15
MAICCT 16
MATIOCT 17
MAICCT 18
MATLCT 19
MATOCT 20
MATCCT 21
MATOCT 22
MATOCT 23

MAIGCT 24
MAIGCT 2%
MATCCT 26
MAICCT 27
MAICCT 28
MAICCT 29
MAIGCT 306

MATGCT 31
MAIGCT 32

MAICCT 33.

MAIGCT 34

- MAIGCT 35

MAICCT 3¢
MAICCT 37
MAIOCT 28
MATGCT 39

MAICGCT 40
MATUCT 41
MAICCT 42

NATICCT 43

MATOCT 44

CMATGCT 45

MATOCT  4¢
MALIGCT. 47
MATOCT 438
MATOCT 49

29 24
25 21
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SIGNCN BTMT T=20 P=100

HARGING PATE = UNIVEFSITY, BATCH

KLAST STENON WAS: 13:05:46 TUE AUG 1977
JSEROMBTMTN SIGNED OM AT 18:02:05 ON WED AUG 20775
CREATE FILE?2 : -
SILE MFILE2M HAS BYEM CREATED.

-
5

VUMBFR
INMUMRER
LIST FILE2
1 160
2 RUN NAME MARSDEN R JANUARY
3 MABJAN 1 18 14 7 66 582
| 4 MABJAN 2 21 17 a 104 L9
3 5 MABJAN 3 22 17 10 129 988
{ 6 MASJAN 4 31 24 16 238 2814
7 MABJAN 5 25 23 : 1 160 1404
8 MABJAN 6 16 12 7 56 - 384
9 MAZJAN 7 17 15 7 68 473
10 MAZJAN 8 15 13 b 28 296
11 MAZJAN 9 23 18 10 138 1045
12 MAZJAN 10 26 2n 11 166 1352
13 MAZJAN 11 26 S22 10 240 1676
14 MABJAN 12 26 21 13 31% 1413
15 MAZJAN. 13 27 23 : 13 280 2014
16 MABJAN 14 24 17 10 122 1105
17 MA3JAN 15 . 24 18 10 165 1129
18 MABJAN 16 24 16 S 125 1071
19 MAZJAN 17 26 22 12 249 1673
L2200 MAZJAN 1R 19 16 a 84 827
21 MA3JAN 19 26 23 11 215 1675
22 MABJAN 20 22 17 9 144 ca3
23 MABJAN 21 26 20 12 159 1756
24 MABJAN 22 .20 16 10 91 e1yg-
25 MABJAN 23 22 16 8 8 £49
26 MA3JAN 24 25 20 13 248 1694
I MAZJAN 25 22 17 ‘ 9 128 990
28 MAZJAN 26 17 12 7 .59 ale
.29 MABJAN 27 27 22 11 172 1628
C 30 MA3JAN 28 31 23 15 424 3385
31 MA3JAN 29 28 20 11 1205 1782
32 MA3JAN 30 17 13 6 50 303
33 . MABJAN 31 23 20 13 160 1220
34 MABJAN 32 22 17 8 116 qag
35 MABJAN 33 25 - 20 11 186 1265
36 MAIJAN 34 20 15 10 109 7C0
37 MA3JAN 35 20 - i6 10 120 820 .
38 MA3JAN 36 25 20 11 155 1341 .
39 MA3JAN 37 22 18 17 123 L 906
40 MA3JAN 38 23 18 13 137 1439
41 MAZJAN 39 29 22 12 221 2511
42 - MA3JAN 4" 22 18 15 142 1523
43 MA3JAN 41 26 20 11 - 182 o 1467
44 MABJAN 42 - 24 18 10 139 1167
45 MAZJAN 43 24 19 10 191 1056
46 MABJAN 44 17 12 7 63 433
47 MABJAN 45 25 19 12 140 1217
L 48 .. MA3BJAN 456 29 24 13 407 2448
49 MABJAN 47 19 , 15 11 103 . 935
5 7 MA3JAN 48 21 16 9 g0° 756
51 . MA3JAN 49 28 23 : 12 163 2032
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MAAJAN 57
MABJAN  B1
MAZJAN B2
MASJAN 53
MA3JAN " 54°
MAZJAN 56
COMABJAN  E6
MAZJAN 57
MABJAN 58
MA3ZJAN &
MAZJAN 60
MAZJAN &1
MAZJAN A2
MAZJAN 63
MABJAN €4
MA3ZJAN &5
MABJAN 66
MA3JAN 67
MAZJAN AR
MAZJAN 6O
MA3JAN 70
MAZJAN 7
MAZJAN 72
MABJAN 73
MA3JAN 74
MABJAN 75
MAZJAN 76
MAZJAN 77
MA3 JAN 78
MAZJAN 79
MAZJAN RO
MA3JAN 81
MABJAN 82
MAZJAN 83
MA3JAN 84
MA3JAN 85
MA3JAN 26
MA3JAN 87
MA3JAN €8
MA3JAN E9
MAZJAN 9O
MA3JAN 91
MA3JAN 92
MA3JAN  S3
MAZJAN 94
MABJAN S5
MA3JAN 96
MAZJAN 67
MA3JAN 68
MA3JAN ©9
MA3JAN 107
86
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MALFER 1
MALFEB 2
MALFER 3
MALFER 4
MALFFR 5
MALFER 6
MAL1FER 7
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168
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-
77
Q4
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157
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19
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126
59

B4

165

60
162

86

66
71
103
108
289
161
108
182
137
107

64
172
117
129
142
173
106
10a
327
179
67

82
136
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72
112
- 37

64

44
50

45
166

RQ -

291
77
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1910
1313
G400
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579
G54
1325
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Lby
4670
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1446
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1424
15323
R4 G
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1181
Q22
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406
£25
714
S47
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835 -

3¢9
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R3A
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243
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172 PALFER 68 25 20 b 69 669
173 MALFER. (9 26 ? 7 108 Q84
L 174 MALFER 70 24 10 & 60 £29

175 MALFER - 71 ’ 21 16 b &1 © 488

176 - MALFER 72 28 23 7 _Y 1000

177 O MALFER 77 29 20 2 180 1418

178 MALFER 74 26 27 7 85 729

179 MALFEB 75 20 16 5 204 1625

180 MALFER 76 25 19 % 117 776

181 MALFER 77 24 19 7 79 822

182 MALFER 78 23 16 6 -85 707

183 MALFEBR 79 25 20 g 73 174

184 MALFFR 80 Y 20 10 2372 2393

185 MALFER 1 373 29 f 177 1038

186 - MALFFR 82 30 273 g 115 1467

187 MA1FER 83 26 21 7 105 1273

188 MALFER €4 34 32 11 156 2954

189 MALFEB €5 28 22 7 g1 1174

190 MALFER 86 25 19 7 oQ 155

191 100

192 RUN NAME MARSNEN 2 FFBRUARY

193 MARFER 1 27 19 8 79 933

194 MAZFER 2 26 21 10 100 1360

195 MA2FFER 3 20 15 o7 55 484

196 MA2FER 4 20 14 g . Q4 6HG A

197 MA2FEB 5 27 23 10 158 1613

198 MA2FER ¢ 29 25 10 220 2229

199 MA2FER 7 28 24 10 160 1366

200 - MA2FEB 8 23 18 8 106 ’ 816

201 MA2FEB 9 28 ‘ 22 10 146 S 1R25
| 202 MA2FER 11 25 20 8 4G 1037

203 MA2FER 11 28 22 11 144 1
204 . MA2FER 12 24 . 21 Q 94 1184

205 © MA2FER 13 26 22 8 108 1305
L 206 MA2FER 14 27 22 10 119 1906
20T MA2FER 15 28 24 11 147 1899
1208 MA2FER 16 .29 24 12 211 1S85

209 - MA2FER 17 28 23 11 164 1644
- 210 MA2FEB 18 25 20 S 131 1114
211 MA2FER 19 29 2% 1?2 151 2079
212 MA2FEB 20 36 21 13 .- 354 4000
L 213 MA2FEB 21 23 18 . Q 75 789
214 MA2FER 22 19 - 15 7 . 39 511
. 215  MA2FER 23 22 18 8 46 706
216 CMA2FEB 24 .25 22 11 134 1739
217 MARFER 25 32 27 14 314 112
S 218 MAFEB 26 20 26 13 302 2469
219 MA2FER 27 24 20 9 167 1321 -
220 . MA2FEB 28 23 18 g B3 1172

221 MA2FER 29 25 : 21 8 107 1121

222 MAZFER 234 23 . 20 8 87 791
| 223 MA2FEB 31 32 27 13 262 2880

224 MA2FER 32 ' 28 23 13 184 1547

225 MA2FEB 33 18 15 6 42 369

226 MAZFEB 34 28 25 13 © 150 2148

227 MA2FER 35 26 21 G 136 1146
228 MA2FER 36 25 2( S 116 1254
229 MAFER 37 31 25 14 310 2587
230 MA2FER 28 32 .28 14 342" 2644
231 MAZFER 39 23 19 8

68 910
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MARFEB

MAZFER
MASFED
MASFEB
MA3FER
MAZFEB
MAZFED
MA3FER
MA3FER
MABFER
MA3FEB
MA3FER
MA3FER
MAZFEB
MA3FER

58
51
60
&1
E2
£3
G4
6H5
Gh
&7
&8
69
70
71
72
73
14
75
16
77
T8
79
80
21
82
83
Bé
&5
84
&7
58
89
90
g1
Q2
93
G,
g5
C6
S
g8

Gq9

MAZFEB 100

Lan

- RUN NAME

MAIMAR
MA1IMAR
MALMAR
MATIMAR
MA IMAR
MATMAR
MATMAR
MAIMAR
MATMAR
MA LMAR
MAIMAR
MALMAR
MAIMAR
MAIMAR

MAIMAR .

10
11
12
13
14
15

1e

33

28
28
25
19
15
28
15
17
24
22
21
23
22
3
22

20

28
18
18
18
20
21
25

23

20

20

MAFR

18
20
18
21
27
29
22
20
28
3G
20
28
21
19

SDEN

25
29
34
34
32
31
35
44
27

22

36
28
29
2%
27

A-291

1=
26
24
2
21
16
15
11
.23
14
13
20
lé
17
18
17
23
17
15
23
14
15
18
16
15
20
1e
15
16
13
16
14
17
15
24
18
16
24
25
16
22
17
15

MARCH
20 .

23
28
29
25
24
26
3¢€
22
21
26
23
25
21
23

et fand

[P

ad

412

102
534

397

4L 0.5

134
G4
76
38

1G5

21

LR

147
91
131
134
19
230
20
G2
318
70

51

54
T7
89
207
1¢13
94
91
71
g6
&0

108

ae
260
11¢
91

315

a5

. 250
71

67

94
185
353
295
265G
197
273
1120
164
118
318

179

189

124"

158

£197

RETH
2157
1926
13230

812
Y472

246
1650
4721
4 ( %
1175

156

814

1134
656
23460
c70
669
2036

480

53R
4C7
116
~09
1522
1208
6273
7C¢8
567
567
LT 6
AB27

R

2169

1085
614
20826
2604
587
1864
T2A

532

680
1519
2504
2345

2144

1651
2269
&E277
1113

874
2457

1127

164

8973

1274



412
413
414
415
416
417
418
419
420
421
422
423
424

425

426

427

428
429
430
431
432

C 433

434
435
436
437
438
439
440
441
G4

443

T
445
446

447

448
449
450

451

452
453

- 454

455
456
457
458
459
460
461
462
463
464
465
466
467

G468 "7

469
470
G671

MATIMAR
MATMAR
MATMAR
MALMAR
MATIMAR
MALMAR
MALTMAR

CMALMAR

MALMAR
MA TMAR
MALMAR
MALMAR
MA LMAR
MALMAR
MA1MAR
MATMAR
MATMAR
MALIMAR
MALMAR
MA ITMAR
MALMAR
MA 1TMAR
MATMAR
MALMAR
MALIMAR
MATMAR

CMALTMAR

MALMAR
MATMAR
MA1MAFR
MATMAR
MALMAER
MATMAR
MALIMAR
MA1MAR
MATMAR
MAIMAR
MA1MAR
MALMAR
MALMAR
MAIMAR
MALMAR
MATIMAR
MAIMAR
MALMAR
MALMAR
MATMAR
MA 1MAR
MALMAR
MALMAR
MALIMAR
MA1MAR

MALMAR

MATMAR
MAIMAR
MALMAR
MAIMAR
MATMAR
MALMAPR
MALMAR

39

44,

46
&7

4f

49
BRI
51
52
53
54
5
£6
57
=R
59

6.

61
6?7
€3
64
¢5
&6
67
68
69
70
71
12
73
14
75

27

Py

31

41

31
28
21
27
23
an
19
27
23
28
24
26
32
473
28
32
37
24
25
27
27
1@
17

33

34
29
26

-
38
24
25
29
25
24
25
18
30
22
25
28
33
28
38
24
27
24
20
18
27
29
25
23

29
25

A~292

22
15

25

35

o I8 4
an

21

3

30
19
25

15

19
25
17
22
27
35
23
25
31
27
30

24

“

22

32
16
13
27
30
24
20
22
31
18
16
23
21
19
20
15
24
17
22
24
27
23
32
23
22
1¢
16
14
22
26
20
18
19
26
17

1n

LanlaN ]

U

. et ot ded
NODEINDNIANFPOO D OO AIDPTAdUNL DO ND NN PO O NN~ D it O n P owd ] ad O30 U0l D0

s

146

G4
144
545
220
164

5
384
100
180

H7

141

89
163

89
141
224
aqq
155
246
379

S 230

288
198
154
421

£5

36
216
284

208

141

28
342
104

.91

243
107
140
125
53
2072
61
132
178
263
170
501
170
146
Q5
47
42
151
181
1¢:Q
&3

138

214
98

1072

L0
13590
HeTql
1881
1178

446
2ne

372
1588

216
1183

637
1377

500

T4
1600
L2627
1175
1657
2879
2158
2 B0
1187
19010
a565

374

218
1587

F 2204

12646
BEE

1004

3C65
836
770
1372
1126
738
798
311

1334

487
853
1309

1935 .

121¢
15488
1318
1181
648
472
2an
1052
1646
Qns
600
821

1423

719

o s,



ES

MALMAR 76
MALMAR 77
MATMAR 78
MATMAR 79
MALMAR 8O
MALMAR 81
MATHAR 82
MATMAR 83
MATMAR 84
FALMAR &5
MAIMAR 86
MALMAR 87
MALMAR 38
MALMAR 89
MALMAR 90
MALMAR 91
MAIMAR 92
MALMAR 93
MAIMAR G4
MAIMAR 95
MALMAR 96
MALIMAR @7
MALMAR 93
MALMAR 99
MATMAR 100
100

RUN NAME

MAPMAR

MA2 MAR
MAZMAR.
MA2MAR

MA2MAR

MA2MAR

MA2MAR

MA2MAR

MA2MAR

MA2MAR

MA2MAK 11
MA2ZMAR 12
MA2MAR 13
MAZMAP 14
MAZMAR 15
MA2MAR 16
MA2MAR 17

WD N D W N e

p—
(o

CMA2MAR 18

MAZMAR 149
MAZMAR 20
MAZMAR . 21
MAZMAR 22
MAZMAR 23
MA2MAR 24

MA2MAK 25

MAZ2MAR 24
MAZMAR 27
MAZMAR 28
MAZMAR 29
MAZMAR 20
MAZMAR 31
MAZMAR 22
MAZMAR 33

A-293

27 22
15 10
24 20
24 2C
19 1&
an 27
28 24
26 22
19 14
26 22
14 12
38 30
23 : 18
20 24
22 13
34 28
30 23
22 18
26 20
22 20
17 14
17 .14
30 : 26
24 2
28 273
MARSDEN 2 MARCH
1o 14
19 _ 16
17 14
12 15
1% 11
16 12
22 ) 18
21 18
22 . 18
20 24
24 18
35 30
19 17
17 1¢
16 13
30 25
34 27
14 10
37 : 21

18 15
22 ‘ 17
22 1#
17 13
22 18
32 : 25
21 25
24 18
17 14
22 18
19 16
77 : 24
32 26
24 20

ind

o~
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0
t
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6
&
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19
)

DO NS D~y d

ot

ey
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“¥

et
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Noan

45
15
39
49
32
24
102
113
86

233

115
578
67
6l
38
403
468
11
592
53
155
106
4
73
512
217
150
45
83

€8

180

Z{, l‘.’O *

C4

1282 .
142
167
591
2873

17%64

1433

11C8

326
8a5
158

ITRT
6AS

1440
510

2384

1217
481
STS
£19
288
268

1748

665
1311

468
4804
410
412
l1an
18¢
574
775
714
1766
554
4826
498
346
336
2417
2141
164
3¢R1
53¢
780
700
257
&1
23C8
2(;!‘?1
1C32
226
776
623
1770
26873

{)3(3




532
533

534

53%
534
537
538
539
540
541
542
5473
544
545
546
G4
548
540
£50

551 .

552
553
554
555
556
557
558

559

560
561

562

563
564
565
566
567
568
569
570

571

5712
573
574
575
576
577
578
579
580

581

582
583
584
585
586

L 587
588

589

- 590
L 591

MAPMAR
MA 28 AR
MAZMAR
MA2MAR
MAZMAR
MA2MAR
MAD M Ak
MAQMAR
MAZMAR
MA2MAR
MA2MAR
MAZMAR
MAZMAR
MAZMAR
MA2MAL
FAZMAR
MAZ MAR
MA2HMAR
MAZIMAR
MAZMATD
MAZ2MAP
MA2MAR
MAZ2MAR
MAZMAR
MA2MAR
MAZMAR
MA2MAR
MA2MAR
MAZMAR
MA2MAE

MA2MAR

MAZMAR
MAZMAR
MA2MAF
MAZMAR
MAZMAR
MAZ2MAR
MAZ2MAR
MAZ2MAR
MAZ2MAR
MAZ2MAR
MAZMAR
MA2MAR
MAZMAR
MAZ2MAFR
MAZ2MAR
MAZMAR
MA2Z2MAR
MAZMAR
MAZMAK
MAZMAR
MAZMAR
MA2MAR
MAZMAR
MAZMAR
MA2MAFR
MA2MAR
MAZMAR
MAZMAFR
MAZMAR

34
a6
36
27

39

.

39
49
41
42
43
b4t
(4“:5
bh
47
48
4G
51
51
52
53
54
58
56
57
58
5Q
60
61
&2
63
£4
&5
G6
67
68
69
70
71
72
73
T4
75
76
77
78
79
80
81
82
83
84
85
84
87
88
89
a0
91
Q2

93

a0 N NS

g N (AW
o™

15
21
27
24
"’.'R
27
27
27
335
12
19
24
27
22

24

15

15

16
20
18
33
31
29
24
28
31
23
16
17
17
19
24
19
24
28
25
29
17
14
23
27
18
28
18
33
27
33
20
25
32
30
26
26
23
20

A-294

16
16
26
25
25
11
17
23
20
18

22

21
24
27
10
19
17
17
18
173
12
1?2

a8

14
28
27
25
20
23

[

19
12
13
13
14
18
16
i¢g
25
21
25
13
12
19
22
14
26
112
29
22
28
18
20
27
25
22
21
18
15

10

i

ot ot
ST O N = D= R0 DN N TN D Dy D

[N

~~

N ~d

3
12

¥

11

10

21

11

14

s
OO =0

ot e

oo 2NN < INe VIRV )

155"
575
2IR?
1811
1628
167
604
1467
O (i.} /}‘
725
1667
1268
16857
N4
146
480
718
608
701
gan
279
210
57%
584
462
2747
2148
22008
1268
1650
2300

I " -/\L

280
357
384
444
871
485
647
2272
1339
1725
456
165
529
1412
351

2317 .

322

3666 .
1422

2279
566G
270

2530

1874

1314

1133
933
137



- 636
- B637

592
563
594
505
596
5a7
598
599G
600
&1
602
6073
604
605
6 ( ()
607
6G8B
~09
610

611 -

612
613
614
A15
616
617
618
619
620
621

622

623
624
625
626
627
628
629
630
631
632
633
634
635

- 638

639

640
€41

642

643
644
645
646

651

647
648
649
- 650

MAZMAR  ©4
MAZMAR S5
MA2MAR  S4
VAMAR g7
MAZMAK 68
MA2MAR <9
MAZMAK 100

98

RUN NAME

MA3MAR 1
MAZMAR 2
MA 3MAR 3
MA3MAR 4
MABMAR 5
MA3MAR 6
MABMAR 7
MAZMAR 8
MA3MAR G
MA3ZMAR 10
MAZMAR 11
MAZMAR 12
MABMAR 13
MA3MAR 14
MAZMAR 15
MAZMAR 16
MA3MAR 17
MASMAR 18
MABMAR 19
MA3MAR 20
MAZMAR 21
MAZMAR 22
MAZMAR 23
MABMAR 24
MA3MAR 25
MAZMAR 26
MA3BMAR 27
MA3ZMAR 28
MA3MAR 29
MA3BMAR 30
MAZMAR 31
MA3MAR 32
MAZMAR 33
MA3MAR 34
MA3MAR 35
MAZMAR 356
MA3MAR 37
‘MA3ZMAK 38
MA3MAR 39
MAZMAR 40
MA3ZMAR 41
MAZMAR 42
MAZMAR 43
MABMAR 44
MAZMAR 45
MABMAR 46
MAZMAR 47

- MA3MAR 48
MAZMAR 49
MA3MAR 50
MA3MAR  §1

28

14
21
26
26
31
26

MARSDEN

26
20
17
22
19
21
25
22

24

23
34
19
2¢
24
21
24
24
30
19
28
27
31
28
27
24
29
22
19
34
1R
24
21
23
20
19
35
27
27

23

27
21
20
16
21
24
32
27
20
24
35
29

A-295

14
16

17

2G
23
28
21

2 MARCH
20
1é
12
17
15
15
20
17
16
17
30
15
22
19
16
20
18
23
16
23
24
24
23
21
1k
24
16
14
27
14
18
15
18
16
16
26
273
21
18
21
16
17
13
17
2R
27
22
15
14
22
24

14

13

13

1
ks

14
14

35

29
125
152
202
315
184

135
1272

48

74
123

Qh
163
153
129
146
454

G6
186
142

&8
143
176
3R1
522
314
218
2273
261
227
i30

260

100
21
648
86
184
62
114
87
101
221
24G
266
113
179
86
&Q
52
£8
403

428

2G4
72

181 -

2638

32%

340

L4
672
1170
1567
2214
1418

1362
612
571
706
7875
680

18248
[SEihe]

1326

£82
L7209
7127
2255
1139
674
14173
12840
2804
58]
1848
2170
2188
2733
1526
1281
2687
802
515
42073
585
11582
6ES
VA
816
&80
3en?
2073
1600
926

1883 -

859

- 756

3€0
746
38733
2956
1620
537
1267

2662
2647



S 711

652

T 653

654
£55
656
657
658
659

660.

661
662
663
664
665
666
667

668

669
670
671

672

673
&T4
675

676

677
678
679
680

681

682
683
684
685
686

687

688
689
690
691
692
693
694
695
696
697
698

659

700
701
702

103

704

- 705

706
707

708+

709
71

MABMAR 52
MA3ZMAR: &7
MABMAR 54
MABMAR . 55
MAZMAR 56
MABMAR 57
MAIMAR 58
MA3MAR 59
MABMAR 60
MA3ZMAR 61
MA3MAR 62
MA3BMAR 63
MA3MAR 64

MABMAR 65

MA3ZMAR 66
MA3MAR AT
MA3BMAR 58
MAZIMAR 69

MA3MAR 70

MAIMAR  T1
MAZMAR T2
MABMAR 73
MA3MAR 74
MAZMAR 75
MA3MAR T4
MAZMAR 77
MABMAR 78
MABMAR . 79
MAZMAR 90
MABMAR 81
MAZMAR 82

MAZMAR 83

MA3MAR 84
MAZMAR A%
MA3MAR 86
MA3MAR 87

" MAZMAR RS

MA3MAR 89
MA3MAR 990
MA3MAR Gl
MA3MAR G2
MABMAR 93
MAZMAR G4
MA3MAR G5

- MA3MAR 96

MA3MAR 97
MA3MAR 98
S7
RUN NAME

MALAPR
MA1APR
MALAPR
MALAPR
MATAPR
MALAPR
MALAPR
MA1APR
MALAPR
MALAPR 10
MALAPR 11

N

O o~

25
26
27
24
21
27
26
30
24
22

.32

28
22
2l
26
25

.22

20
2%
21
21
20

.23

19
29
19
24
19
21
32
24
21
31
27
2h
25
22
31
21
21
25"
21
2%
25
22
22
20

> SDEN

40
25
24
31
19
33
15
14
21
22
19

A-2596

15

20
22
18
iR

“n
[y

22
24

.18

1 4PR

17
27
23
17

1
i

21
20
18
15
15
16
18
16
18
18
16
14
19
14
15
25
18
17
25

22

21
20
18
24
17
15
20
17
L7
20
17

17 .

16

Tt
36
20
20
24
16
27
11
12
L&
18
1€

10
¢
14
14
12

12
10
11
12

11

9

RE

10
10

10
10
12
14
11
12
10
11
13

8
11

11
12
10
10

14

11

-
~N NN N

135
236
217
147
1610
239
228
327
127
cy
562
298
108
g1
162
1¢1
141
104
157
a7
10n
115
G A
a6

115

87
{28

95
125
20
120
i1¢@
351
201
183

117

155
269
140

69

150

g5
128
190
80
82
81

475
125
98
242
&7
200
22
24

65,

£9
85

1244

14872
1673
1211

986
1867
20125
317%
1002

S56
2938
2150
1080

S60
17¢5
1276
1019

304
1253

841

Qi

713
353
5545
325
5720
1267
L&
145
3827
86hH
1040
2780
1675

1684

1451
1165
2407
806
£15
1347
G632
1165
1580
852

961

616

5666
874
G873

1527
652

“23232

174

152

827
572
524

.



712

713
T14
718
T16
717
718
716

720

721
122
723
724
725
726
27
728
729
738
731
132
;7133
134
735
736
137
738
739

140

T41
742
743
T44
745
I 746
‘747
- 748
749
750
751
752
783
754
755
756
157
758
" 759
760
761
762
7163
T64
765
766
S T6T

768 "7

. 769
¢ 770
771

MALAPR

MALTAPRS

MALAPR

MATAPER -

MALAPR
MALAPR
MATAPK
MALAPR
MALAPK
MALAPR
MALAPR
MALAPR
MALAPR

"MALAPR

MALAPR
MALAPR
MATAPR
MAL APR
MALAPFR

MATAPR

MALAPR
MATAPR
MALTAPR
MALAPR
MALAPR

CMALAPR

MALAPR

MALAPR -
- MALAPR

MALAPR
MALAPR
MALTAPR
MATAPR
MALAPR
MALAPR
MALAPR
MALAPR
MALAPER
MALAPR
MALAPR
MATAPK
MA1APR
MALAPR
MALAPR

" MALAPR

MALAPR
MALAPR
MALAPR
MA1APR
MALAPR
MALAPR
MALAPR
MALAPR
MATAPR
MALAPR
MALAPR
MALAPPR
MALAPR

MALAPR

MATAPR

12
17
14
15
16
17
18
19
20
21
22
23
24
25
2h
27
23
29
3
31
22
33
34
35
36
a7
38
39
412
41
42

43

4.4
45
46
/7
48
49
50
51
52
53
54
55
£6
57
58
59
38
61
62
£3
L4
&5
66
67
AR
69
0
71

‘‘‘‘‘

24

20
22

28
35

17
25
20
443
28
32
17
28
24
30
17
18
32
28
34

15

21
26
15
13
13
14
32
36
18
30
16

2.

20
34
19
26
28

A-297

22
21
20
14
18
25
28

25

.22
1C
14
17
21
19
11
15
14
20
1R
19
27
20
15
17
17
23
28
13
20

32
21
27
13
22
19
25
14
14
27
24
32
12
18
21

12

11
10
11
30
32
16
25
15
24
15
36
16
?3
23

WO W D

!

10

131
a7
124
45
&5
276
305
191
1¢1
13
38
45
82
ol
25
Lb

.
28

131
Q6
77

2058

16¢
51
50
Q2
9

331
4.2

129
38

505

1¢9

356
38

171

110

208
35
35

351

S 197

402
31
106
140
16
27
18
32
370
5an
43
223
52
212
82

369

57.

L72

154

1416
B76
G3n
280
6873

1742

2HRR

1687

1254
105
G
HR1

1082
713
142
419
238
GQ2
841
695

1730

1114
4872
564
529

122%

2857
264

1144
4773

1‘?96‘1

1581

24249
257

1379

182
1537
245
374

27398

1482
3507
205
695
1083
151
158
128
170
2571
3074
356
1958
357
1808
460
4016
553
1155
1635



772

'773

174
T75
176
777
778
779

780

781
782
783
184
785
786

187
788

789
790

191

792
793
TG94
795

796

797
198
799

800

801
802
803
804
805
806

807

808
809
810
811
812
813
814
815
B1l6
817
818

819

820
821
822

823

824
825
826
B27

T
829

830
831

MATAPR

MATAPR

MALAPR

MALAPR

MALAPR
MATAPK
MATAPR
MALAPR
MALAPR
MALAPR
MALAPR
MALAPR
MALTAPR

‘MALAPR

MALAPR
MALAPPR
MATAPR
MALAPR
MALAPR

MALAPR

MALAPR
MALAPR
MALAPR
MALAPR
MALAPR

MALTAPR

ST

RUN NAME

MAZAPR
MAZAPR
MAZAPR
MAZ APR
MAZAPR
MAZAPR
MA2APR
MAZAPR
MAZAPR
MAZAPR
MAZ2APR

MA2APR

MA2APR
MAZ APR

CMAZAPR

MAZAPR

- MAZ2APR

MA2APR
MA2APR
MAZ2APR
MAZAPR
MA2APR
MA2APR

MA2APE

MAZAPR

MA2APP

MA2APR
MA2APR
MAZAPR
MA2LPR
MA2APR
MA2APR
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706



1192
1193
1194
1195
11196
1167
1198
1199
1200
1201

1202
11203

1204
11205
1206
1207
1208
1209
1210

1212
11213
1214

11216
1217
1218
1219

1220

1221

11222

1223

11224

11225

1226

1227

1228

1229

11230

31231

11232

11233

1234

1235

1226

1237

1238

1239

1240

1241

1242

1243

1244

1245

1246

1249
11250
1251

1211 .

1215

1247
1248+

MAAMAY 34

MAZHAY 35
MAIMAY 36
MAZMAY 37
MAZMAY 29
MAZMAY 39
MAZMAY 40
MAZMAY 41
MAZMAY 42

MA3MAY 43

MABMAY 44
MABMAY 45
MABMAY 46
MABMAY &7
MA3MAY 48
MABMAY 49
MAZMAY 50
MABMAY /1
MA3MAY B2
MABMAY 53
MABMAY

£ 4
MAIMAY 55
MAZBMAY 84
MAZIMAY 87

MA3BMAY 53
MA3ZMAY 59
MA3MAY 60
MA3ZMAY 61
MAZHMAY &2
MABMAY 63
MAIMAY 64
TABMAY - 65
MAZMAY - 66
MA3MAY 67
MA3MAY A8
MA3MAY 69
MA3MAY 79
MAZMAY 71
MA3BMAY 72
MA3MAY 73
MA3MAY 74
MA3MAY 75
MAZMAY 76
MABMAY 77
MAZMAY 78

5

RUN NATIE

MA1 JUN 1
MALJUN 2
MATJUN 3
MALJUN 4
MATJUN 5
MA1JUN b
MATJUN K
MATJUN 8

MALJUN 9
MALJUN 10
MALJUN 11
MALJUN 12
MALJUN 13

22
21
21
19
19
20
18
21

19 -

13
1
21
18
20
18
16
15
15
17
18
17
16
21
31
24
24
26
18
36
25
27
26
22
25
21
20
18
24
24
21

22
19
20
19
17

MARSDEN

44
41
17
27
40
39
34
25
32
51
28
L 7
32

A-305

L7
19

16
146

15
15
16
15
14
15
15
15
S 1é
15

13

12
12
14
14
14
i2
1é
26
19
15
20
15
21
20
16
21
18
20
1¢é
16
15
19
18
17

17

14
16
14
13

1 JUNE

3G
36
14
30
37
33
28
23
30
48
22
43
28

9
10
10

9

—
S o]

ol oo JEN oo BN IV o B

¥e

i__,
OV D WXL Ny

—

ot [
DN NC O

pn)
o

G2
157
110

81

75

T7

73

T4

813

65

71

80
68
&5

63

32
28
&1
58
79
43
7
275
124
105
148
& [3

161

131
77
148
118}
159
80
.73
54
128
121
89
G4
Q]
82
67
54

1003
174
33
LBT
570
537
494
194
314
1893

450

1186
302

86 -

7310
1272
710
A13
4R
¢&E3
5Q7
646
A20
511
52
617
513
651
Bl
330
222
264
359
356
4325
264
956
2077
1004
1002
1684
439
1447
17¢8
AR
2157
G&7
15964
£073
1516
474
10894
1697
106
758
&38R
577

454

b

369

£066
4506
170
L3837
6368
2EDH]
2665
934
2106
15391
3370
CTh4
2117



1252
1253

1254
1255

L1256
1257

1258

1259

1260
L1261
1262

1263

11264

1265

1266

1267
1268
126G
127¢

1271 -

1272
1273
1274
1275
1276
1277
1278
1279
1284
1281
1282
1283
1284

1285

1286
1287
1288
1289
1290
1291

1292
1293

1294
1295
1296

1297
11298

1299
1300
1301
1302
1303
1304
1305
1306

1309
1310
1311

1307
1308

MALJUN

CMATJUN

MALJUN
MAT1JUN
MALJUN
MA1JUN
MALJUN
MA 1S UN
MA 1JUN
MAL1JUN
MA1JUN
MALJUN
MALJUN
MA1JUN
MALJUN
MA 1 JUN
MA 1 JUN
MA1JUN
MA L JUN
MA1JUN
MALJUN
MA 1 JUM
MALJUN
MA1JUN
MATJUN
MALJUIN
MA1JUN
MALJUN
M&TJUN
MA LJUN
MALJUN
MALJUN
MAT JUN
MATJUN
MALJUN
MAL1JUN
MA1JUN
MALJUN
MALJUN
MA1JUN
MALJUN
MA L JUN
MALJUN
MA1JUN
MA 1JUN
MALJUN
MA 1 JUN
MALJUN
MALJUN
MA1JUN
MA1JUN
MALJUN
MATJUN
MATJUN
MAT JUN
MA 1JUN
MAT JUN
MA 1 JUN
MAT JUN
MAL JUN

14
1e
16
17
18
19
20
21
22
23
24

25

26
217
29

5]
A

30
%1
32
33
34

25

36
a7
38
39
41
41
42
473
44
45
46
47
48

&1}

683

72
73

24
25
25
21
21
20
29
b
29
3
29
19
28
25
20
20
25
25
273
22

23

22

A~306

28
20
14
4Q
22
23
41
4R
40
3z
28
156
26
26
26
24
EXY
26
25
24
28
28
232
32
il
20
31
28
24
26
2a
25

. -

£
21
28
20

18

15
21
21
18
18
15
23
20
25
25
23
16
24
21
17
17
23
20
1e
18
19
18

NI
D0 D N D W

o 00

.|

B Rte R I o NV IE O N NIV, N

¢

o N Mo SIS 1 LG BRe - IE N

™

o

AL
138
25
1030
¢4y
146
1018
1830
1651
4736
azi
37
262
276
256
230
411
265

2G3

181

464
280
273
647
16
&8
337
345
194
215
345
168
280
58
Q2
2862
109
57
37
101
125
83
73
41
200
30
176
213
203
A
166
106
- g5
45
111
104

80

12.

SR
&4

AR
Do
162

231

ax07

1111

RRSR

133&3
£159

2364

2347
261

18334

1902

1360

1566

2373

2h4Q

17132

14273

2227

1786

1350

6113
114
5&4

2358

32034

1161

1196

1930

1094

1473
459
638

2046
£5¢
410
341
586
721
52%
408
280

140K
67

1294

1568

1238
34

1111

10456
4432
381

1148
806
585
434
483
473



1312
1313
1314
1315

S 1316

1317
1218

1319
1320 -

1321

1322
1323
1324
L1325

1326
1327

11328
1329
1330
1331
l1332
1333

1334
1335
1336

1337

1338
1339
1340
; 1341

L1342
1343 .

1344
1345
1346
1347
1348
11349
1350
1351
1352
11353
1354
11358
1356
1357
1358
11359
1360
1361
1362
1363
1364
1365
1366
1367

;1360
L1370
11371

BETY:

MALJUN
MALJUN
80
RUN NA
MA 2 JUN
MA2JUN
MAZJUN
MA2JUN
MAZ JUN
MA 2 JUN
MA2 JIUN

M

MAZ JUN,

MA 2 JUIN
MA2 JUN
MA 2 J UM
MA2 JUN
MA2 JUN
MA 2 J N
MAZ2 JUM
MA2 JUN
MA 2 JUN
MA2 JUN
MA 2 JUN
MAZJUN
MAZ2 JUN
MA2JUN
MAZ JUN
MA 2 JUN
MAZ2JUN
MAZ JUN
MA 2 JUN
MA2 JUN
MAZ JUN
MA 2 JUN
MA 2JUN
MA2 JUN
MA2JUN

N2 JUN

MA2JUN
MA 2JUN
MA2JUN
MA 2 JUN
MAZJUN
MA2JUM
MA2 JUN
MA2 JUN
MA2 JUN
MA2 JUN
MAZ2JUN
MAZ2 JUN
MA2 JUN
MA 2 UN
MA2 JUN
MA2JUN
MA2JUN
MA2 JUN
MA 2JUN
MA2 JUIN
MA2 JUN
MA2JUN

T4
5

N R W e

10
11
i2
13
14
15
16
17
18
196
20
21
22
23
24
25
26
27
28
25
3n
31
32
23
34
35
36
27
38
39
49

41 -

42
43
44
45
46
&7
48
49
5
£1
52
53
R4
55

56

14

17

MARSNEN

35
31
31
21
40
19
31
39
&by
33
29
30
33
34
23
26
23
25
2h
2%
20

30
O

29
22
28

27

28
18

23

27
29
23

26

23
20
22
24
24
24
22
26
25
21
25
22
2%
27
20
20
22
25
724
24
273
21
14

2 JUNE
29
27

24

1e
34

16

25
34
37
25
24
25
26
21
17
22
19
1
20
18
23
17
18

]

fm e

23
24
i6
18
22
26
20
27
20
17
18
21
16
19
17
21

20
18
26
19

)
L

25
17
17
19
19
20
20
19
17
10

ly
Ly

106
1873

2837
2061
2388
702
26498
3673
1549
4 20 1
GTHE
2821
1863
2048
215%
1376
510
196G
762
G393
714
1222
£24
1541
661
A68
1441
1315
1326
379
751
1100
1806
558
1210
G13
568
765
cN2
702
815
571
1144

1040 -

672

123¢

QQA
766
1150
552
586
706
R4.6
11646
1236
S85
€25
164

[



1372
1373
1374
1375
1376

1377
1378

1379

1383
11381
1382
1383

1384

1385
1386

1387

1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1453
1404
1405
1406

1407
1408

1410
1411

11412

1413
1414
1415
1416
1417
1418
1419

1421
1427
1423
11424
1425
1426

1428
1429
11430
11431

1409

1420

1427

MAZ JUN
MAZJUN

MAZ U

MA2JUN
MAZJUN
MAZJUN
MA2 JUN
VA2 JUN
VA2 JUN
MA2JUHM
VA2 JUN
MA2 JUN

MAZJUN
MA2JUN

MAZ2 JUN
MAZ JUiN
MAZJUN
MAZ JUN
MAZ JUN
MA2 JURN
MAZ2 JUN
MAZ JUN
MA 2 JUMN
MAZ JUN
70
RUN NAME
MAB3 JUN
MA3JUM -
MASB JUN
MABJUN
MAZ JUNM
MA 3 JUN
MAZJUN
MAZ JUN
MA3JUN
MAZJUN
MA 3 JUN
MA3JUN
MAZJUN
MABJURN
MA3JUM
MAZJUN

- MA3JUN

MA3JUN

- MAZJUN

MA3JUN
MABJUN
MA3JUN
MA3JUN
MA3JUN
MAZJUN
MASIJUN
MA3JUN
MAZJUN
MA3 JUN
WA ZJUN
MAZ JUR
MA 3 JUN
MAZJUN
MA3JUN

66

G8
69
T
71
12
73
T
75
16
7T
78
79
80

A~-308

20 16
23 16
24 2C
22 18
23 2
15 12
19 14
26 273
18 14
21 17
22 1A
25 20
19 16
22 18
17 13
20 15
17 14
17 13
19 16
210 15
16 12
15 11
17 13
18 14
ARSDEN 3 JUNE
26 . 21
24 18
24 16
26 21
22 18
12 1t
22 ) 17
24 20
21 18
22 18
18 14
21 1€
18 14
18 14
18 15
22 16
20 15
19 15
19 15

19 14
22 18
22 17
21 17
20 16
25 : 2¢C
27 18
16 13
22 18
20 16
20 17
20 16
22 18
20 16
18 . 14

7 55
] 105
10 145
g 72
8! 120
A 54
) 54
G 184
b &1
7 83
S 113
10 117
7 6R
8 78
5 52
6 85
5 4
I 50
1 69
& 52
& 49
4 24
-5 33
IS 54
12 153
G 114
11 144
13 215
g 100
7 &8
9 QQ
9 141
7 55
9 74
7 64
8 72
7 4R
7 43
8 65
G 103
3 72
7 53
6 61
& 45
7 90
Q 119
S 111
9 81
10 12%
8 73
) 30
e 96
g R4
Q 73
G &80
8 79.
2 65
7 51

4G R
G40
1155
700G

S e ]
822

. 2148
452
1258
224
532
124
1163
471
£03
271
418
274
286
418
20N
2R6
166
237
383

1466
110%
1189
2043

ize

A5
7290

1281 -

T46
f16
395
710
355
442
4790
£34
545
437
28
L4 7
659
607
RO7
AT7
1372
750
281
7¢0
EER

T0G.

£33

136

520
367

g



1432
1423
1434
1435
1436
1437
1438
1439

1440
1641

1442

S 14473
Claba
1445
1446

L1447

lasg

| 1449

1450
1451
1452

1453

1454
1455
1456
1457

1 1458
11459
L1460
1461
: 1"1’()2
1463

1464
1465
1466
1467
1468
1469

11470
1471
11472

11473

1474
1475
1476

1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1687

1488
1489

1494
1491

MAZJUN
MAZJUIN
MASJUN
MAZJUN
MAZIUN
MAZJUN
MAZJUN
MAB JUN
MAZJUN
MA3JUN
MAZJUM
MA 3 JUN
MAZ JUN
MAZJUN
MAZ JUM
MAZJUR
MA3JUN
MAZIUN
MAZSUN
MAZJUN
MABJUN
MAZJUN
MAZJUN
MAZJUN
MAZJUN
MAIJUN

CMA3JUN

MAR JUN
MAZJUN
MAZ JUN
MASJUN
MAZ JURN
MAZJUN -
MAZJUM
MA3JUN
MA 3JUN
77
RUN N2&ME
RBLIJUM
RBLJUN
RBLJUN
RBLJUN
RBLJUMN
RBLJUN
RB1JUN
RBIJUN
RB1JUN
RB1JUN
RBLJUM
RB1JUN
RBLJUN
RBLJUN
RBLJIUM
RB1JUN
RBLJUN
RBLJIUN
RBLJUM
RBLIJUN
PRLJUN
RB1JUN

38
36

b
]

- 38

33
40
41
&2
43
Lidy

45

46
%7
48

49

51
52
€3
54
55
54
57
58
59
I3
£1
62
&3
X
&5
66
67
68
-9
17C

10
11
12
13
14
15
16
17
18
19
20
21
22

18
23
73
20
19
16
26
22
24
28
21
21
24
20
17

25

25
24

21
24
20
20
20
20
28
23
31
24
1@
1@
21
21
20
20
23

ROBIN
57
42
52
41
34
26
35
54
42
43
28
22
4an
16
43
31

4]

A~309

HCCECS, 1

26

25
26
42
19

13
18

re -

16
1é&

14

27

14
1o
22

17

l1é&
17

17

14
21
21
20
18
186
18
16
16
16
16
22
18

19
1&
15

18
18

=

>
15

18

0O 0 D0 N D

19
12
14
11
10

17

11

12

13

12
10

—
N

teb i
L2 B e JEEN

4

1483
502
G768
547
349
- 75
267
1384
524
670
120

56
563
12
646
213
551
118
-G8

367,

618
42

324

590
G921
114
621
L4 p
16972
<76
1821
1946
604
132
5€7
749
L4
1664
1017
1728
921
7130
668
B4
528
69
167
1823

1128

2047
1167
4873
S|
630

841

615
633
544

103843
4710
969G
41¢8
3117

681

2540

9634 .

4808
4549
S90
473
L4842
166
49(:2
1673
4576
874
T77
2605
8170
325



1492
1497
1494
1465
L1496
1497
L1498
1499
1500
1501
L1502
11503
1504
1505
1506
1507
1508
1509
1510
1511

1513
1514
1515
11516

1517
1518

1519

1520
1521
1522
11523
1524
11525
1526
1527
11528
11529
11530
11531
11532
11533
1534
1535
1536
1537
1538
1539
1540
1541
1542
15432
1544
1545
1546

11549

1551

11512

1547.
1548 ,

11550

RBLJUN

23
RBLJUM 24
RBLJUK 25
RBLJUN 26
RBLJUN 27
RRIJUN 28
RBLJUN 29
PRLJUN 30
PRLIJUN 31
RBLJUN 32
RBLIJUN 33
RRIJUN 324
RBLJUN 35
RBLJUN 36
RBLJUN 37
RBLJUN 3R
RB.LIJUN 35
RBLJUN 4.0
RBLJUN 41
RBLJUN 42
RBLJUN 43
RB1JUN Lode
RRIJUN &5
RBLJUN 44
RBLJUN 47
RRLJUN 48
RBIJUN 49
RBIJUN 80
RBLJUN 81
CRBIJUN &2
RBIJUN 53
RBLJUN 54
RBLJLM 55
RBLJUN 65
RBTJIUN 57
RBLJUN 58
PR1JUN S
RBIJUN 60
RBLJUN 61
RBLJUN €2
RBLJUN 63
RBLJUN 64
RBIJUN A5
RBIJUN 66
RB1LJUN &7
RBLJUN 48
RB1LJUN &9
RB1JUN 70
RBLJUN 71
RB1JUMN 72
RBIJUN 73
RBLJUN T4
RBLJUN 75
RBLJUN 76
RBLJUN 77
66
RUN NAME
BL2JUN 1
BL2JUN 2.
BL2JUN 3

¢ ~4 .0

43
50
&2
18
45
28
42
43
28
27
51
28
42
18
24
24
4O £y
17
2t
39
325
29
45
25
19
45
20
42
41
23
20
16
33
31
18
25
43
43
40
37
37
41
3¢
34
22
18
43
50
44
30

BLACKFALLPRNCKS, 2

36

3
38
20
16
3¢
25
3¢
35
17
16
15
2R
26
14
29
39
38
3¢
3
31
36
27
30
18
14
37
47
<
25

47 28
37 20

ot ,._u'

[
.
By

8

M
g

—
S 2}

s
A

T g 0N o N

s
20 U

baned
RS2 N ]

ot -
S R RN 2 B iU VL S SN R

[E— —
O

—

—
DN DWW OV OTN N =N

e

A
4
289
1
11%
555
111
521
29
529
162
634G
730
131
120
011
1632
574
37
86
71
641
2R
a7
410
267
32
5909
af
49
675
209
44 R
437
R2
49
A
235
194
34
398
£:373
895
527
363
421
4774
23D
223
58
23
582
1300
584

165

ey

—

1984

18667

630

rCFL

201
2126
127
1083
E228
R4 T
4115
227
5874
YN
5065
4688
1211
510
€581
1982
4605
246
£%4
H85
E334
208
707
2240
2161
A4 4
5680
8946

235

5817
1566
4145
3645
517
321
250
20931
1557
215
2860
£471
5019
4850
31832
35465
4386
1752
2151
502
254
4726
7149
6259
1572

18808
€48

4122

R
H :



1852
1553
1554
1555

. 1556
1557

1558

1£5@

1560 .

1561
1562

1563
| 1564
11565

L1566

1567
1568
1569
1570

1571 -
L1872

1573
1574
1575
1576
1577
1578
1579
1580

1581
11582

1583
1584

1585

1586
1587

1588

1589

1590
1591
1592

11593

1594
1565
1596
1597
1598

11599
11600
11601

11602

1603
1604
1605
1606

16CT7
1608+

1609

1610

“lé611

BL2JUN
BLZ2JUN
BLZ2JUN
BLZJUN
BL2JUN
BL2JUN
DLZ2JUN

BLZ2JUN
RL2JUN
BLZ2JUN
BL2JUN
BLZ2JUN
RLU2JUN
BLZ2JUN
BL2JUN
BL2JUN
BLZ2JUN
BLZ2JUN
BLZ2JUN

BL2JUN

BL2JUN

-BL2JUN

BL2JUN
BL 2JUN
RL2JUN
BL 2JUN
BL2JUN
BL2JUN
BL2JUN
BLZJUN
BL2JUN
BL2JUN
RL2JUN
BL2JUN
RL2JUN
BL2JUN
RL2 JUN
BL2JUN
BL2JUN
RL2JUN
BL2JUN
BL2JUN
BL2JUN
BL2JUN
BL 2JUM
BL2JUN
BL2JUN
BL2JUN
BL2JUN
BL2JUN
BL2JUN
BL2JUN
BL2JUN
BL2JUN
RL2JUN
BL2JUN

) l,f. (‘\

49
29
30
43
36
46
30

43

53
48
47
37
54
32
34
48
42
27
32
34
4t
3¢
36
a5
39
473
4
3Q
4P
34
38
43
37
42
39
35
39
33
35
34
35
3Q
36
35
37
24
39
35
29
41
37
a5
38
46
35
36
39
472
40)

A-311

41
24

25

36
30
39

35
45
41
37
20
45
27

N
D

4]
24
22
28
27
37
24
26
28
372
25
38
30
35
32
31
37
38
34
33
30
29

28

28

26

16
25
13
1%
25
1%
i}
12
14
1e
12
14
14
14

21

18
14
14
15
15
19
16
15

16

oA
.5

13
16
13
13
13
13
16
13

13

14
12
14
12
18
21

12
12
15
19
14
17
14
14

15

1058
EXO
L2

12730
bt p

1634
798
974

2800

1545
G54
608

1901
452
6%

2203
G118
121
415
[AyRs]
743
426
548
6173
Qb by

1187
HE)
473

1182

1113

917
1070
1024

TG4
1110

37

473

914

425

475

454

557

164

573

504

482

318

752

4546

8460
1162

600
© 359

677
1525

761

671

591,

1240
917

11110

1715
3166
{EnD
468
51850
L0R73
R0
15671
142473
£542
4RR6
16594
2748
4700
14516
K162
Lash
261313
PERY
1872
2139
4609
464
5578
7138
T4LAR
L RAEL
ERGD
5368
5587
0412
7507
4RED
6817
4270
34373
6174
3077
30513
284%
346
5599
3613
2814
44,20
2216
K322
3470
56970
CBRTT
2667
2747

4262

R430
4164
5562
4144
a1 86
£66G



1612
1613
1614
1618
1616
1617

1619

1624 .

Cle21

1622
1623
1624

P 1625

L1626

1627
1628
1629

L1630

1631

c 1632
<1633

1634
1635

11636

1637
1638
1639
1640
1641
1642
1643

1644

1645
1646
1647
1648
164G
1650
1651

F 1652
11653
1654
L1655

1656

1657
11658

11659

1660
1661
1662
1663
1664
1665
1666
1667

1669
1670

1671

1668 ..

BLZ2JUN
RL2 JUN
RL2JUN
29 .
RUN NAME
REDJUN
REDJUN
REDJLUN
REDJUN
REDJUN
REDJUN
REDJUN
REDJUN
REDJUN
REDJUN
REDJUN
RECJIUN
REDJUN
REDJUN
REDJUN
REDJHN
REDJUN
REGJUN
REDJUN
REDJUN
REDJUN
REDJUN
REDJUN
RECJUN
REDJUN
REDJUN
REDJUN
REDJUN
RECJUN
61
RUN NAME
ISIMAY
ISIMAY
IS1IMAY
TSIMAY
IS1IMAY
I SIMAY
ISIMAY
IS1MAY
TSIMAY
ISIMAY
ISIMAY
ISIMAY
IS1MAY
T SIMAY
ISIMAY
I S1IMAY
ISIMAY
I1S1TMAY
1 SIMAY
IS1IMAY
IS1MAY
ISIMAY
ISIMAY
ISIMAY

2
65
€6

178
11
12
13
14
15
16
17
183
19
20
21
22
23
24
25
26
27

- 28

29

o
BN e

fo
N

16
17
18
19
20
21
22

23 -

24

s
OO XD N

35 3
34 29
39 31
RELCAR. 2, JUNF
" 35 293
41 34 .
38 372
30 24
40 33
&7y 21
43 35
26 30
42 34
4it 3z
42 28
4 l EXs
43 36
38 24
38 %1
41 37
473 35
26 31
37 30
35 27
36 22
33 29
45 39
39 EDS
R4 3¢
26 30
G4 36
27 31
26 19
ISLF OF MAY,1
40 32
48 42
4.6 40
52 G4
bl 35
49 40
52 42
27 31
48 43
32 2&
53 45
£2 54
47 42
51 44
50 42
57 4G
42 36
48 35
54 47
&5 43
4} 23
21 25
27 22
47 39

A-312

14
13

16

14
e
17
11
16
15
18
15
1e
16

18

16

18
16
156

14

L7
15
16
14
14
13
18
15
15
15
20
16

18
21
17
19
17
21
25
12
19
10
24
25
19
19
20
19
17
21
23
23
16
11
132

18

a6 G
£58
TG 2

A " 4
733
548
267
623
557
062
475
942
742
1195
H4n
977
858
545
GSA
Qz4
525
537
340
489G
359
Qb4
2473
524
507
1140
642
202

860
1268
1058
1624

700

937
1311

376
1461

310
1277
2591

979
1826
1434
1288

874
1624
1654
1224

G27

317

S41°

823

4012

276

B4 il

ARAE
5569
4691
1581
4623
470
1585
3689
7404
5756
6789
4LELS
6618
5082
4538
5061
HE27
3655
3667
3598
4161
2180
8097
37C9
44573

R NAY

71658
4154
1241

£410
Q756
5377
12019
7609
10940
10872
3376
G344

2161

14228
21036
€288
137684
10602
14432
65122
€690
1184
2083
B4E4
23810
3402
7768



L6772
1673
1674
1675
1676
1677
1678
1679
16890
1681
1682

1683
1684
1688
L1686
1687

1688
1639
1690

1691 .

1692
1693
1694
1695

11696

1697

1698

1699
1700

L1701
11702

1703
1704
1705
1706
1707
1708
1729

1710
1711
11712
1713

1714

1715

(1716

1717
1718
1719
1720

1721
1722

1723
1724
1725
1726

1729
1730
1731

1727
1728

TSLMAY
TSIMAY
ISLMAY
TSLMAY
I SIMAY
ISIHAY
IS1IMAY
ISIMAY
TSIMAY
I S1MAY
TSIMAY
TSIMAY
IS1MAY
ISIMAY
TSIMAY

ITSIMAY

ISIMAY
IS1MAY
ISIMAY
1SIMaY
1S1IMAY
IS1MAY
IS1IMAY
IS1MAY
IS1IMAY
IS1Mpy
ISIMAY
T SIMAY
IS1MAY
I1S1MAY
ISIMAY
ISIMAY
TSIMAY
TSIMAY
ISIMAY
ISIMAY
IS1MAY

E5
©RUN NAME

183mMAY
IS3MAY
1S3MAY
I1S3MAY
I1S3MAY
IS3MeY
I S3AMAY
IS3MAY
I1S3MAY
IS3MAY
IS3MAY

C1S3MAY

TS3MAY
I1S3MAY
1S3MAY
1S3MLY
1S3MAY
TS3MAY
1S3MAY
I1S3MAY
IS3MAY

YA

LA
47
48
4G
50
51
52
53
54
55
56
57
58]
59
&0
61

A-313
& 38
38 33
=1 42
50 Lty
35 28
Ay 36
34 30
41 35
45 L&
25 2%
38 31
50 40
50 4y
51 472
38 34
35 26
34 30
50 42
32 28
34 2¢
49 41
40 32
26 28
24 21
Exa 28
33 27
41 34
49 42
40 36
42 37
41 36
35 26
37 31
NS 27
YAVS a8
42 34
41 35
EOF MAY, 3
27 22
49 40
47 41
42 34
40 34
47 40
55 47
36 30
34 34
29 23
34 2¢
31 24
35 2¢
29 23
29 24
32 23
28 22
26 22
38 34
38 11
45 37

s
£

16
19
e
14
2?2
21
15

12

13
20
11

i1
by
13
i1
13
11
10
16
23
15
14
18
13
11

1a

D) et e s

Py

DB D D N Wk

1211
T80
17140
15073
B¢
5¢1
311
Qo4
841
A5
671
1502
1148
2221
760
327

553

1712

273
216
1886
7132
337
652
319
269

681

1449
535

561

876
345
236
954
1037
6373

682

o717
1239
1274

835

4373
1142
2576

417

482

228

439G

260

284
180

165

230

158

161

572

373

515

FaEA

4342
QG313
12875
2234
5514
2608
65546
1C00G
2124
BGER
1C735
9728
154072
28G2
2904
3354
1025873
24055
2781
12268
5134
2855
3683
2431
2111
LG24
9417

5231

£313

51726
3659
36T 4
7261
£222
7030
5062

144
12425
10845

564

4677
11172
17853

2318

8206

1¢9]

2120
227"

'J)Ciﬂl;

1771

2229

2264

1034

1481

5668

3679

7528

NI



11732
BN EE!
L1734
| 1735
L1736
T 1737
17328
1739
174
1741
1742
1743
1744
1745
L1746

1747
1748
1749
1750
1751
1752

L1753

1754
1755%
1756
1757
1758
1759
1760

11761

1762

11763
1764 -

1765
1766
1767

1768 -

1769
1774

1771

1772
1773

1774

1775

1776
1777

11778
11779

1780
1781

11782

1783
1784

11785

1786
1787

1788 .

1789
11790
11791

TSAMAY

TSAMAY
I1S3MAY
1S3MAY
IS3MAY
TSAMAY
IS3MAY
1 S3MAY
IS3MAY
TS3MAY
I g’%f\" AY
1S3MAY
TS3MAY
1S3MAY
I SAMAY
I1S3MAY
ISAMAY
1S3MAY
IS3MAY
IS3MAY
IS3MAY.
IS3MAY
I183MAY
1S3MAY
IS3MAY
1S3MAY
I1S3MAY

S IS3MAY

IS3MAY
1S3MAY
TS3MAY
IS3aMAY
IS3MAY
1S3MAY
IS3MAY
I S3MAY
IS3MAY
1S3MAY
IS3MAY
IS3MAY
I S3MAY
TS3MAY
1S3MAY
1 S3aMAY
73
RUN NAME
AB1JUN
ABIJUN
Al JUN
ABLJUN
ABLJUN
ABRTJUN
ABTJUN
AB1JUNM
AB1JUHN
ABLJUN
ABLJUN
AB1TJUN
ABT JUN
ARTJUN

22
23
24

Z2h

26

27

28

20
30
31
32
33
34
35
26
27
3R
3G
40
41
4L 2
473
44
45
46
47
48
49
C"/'}
51

59
P

&3
54
55
56
57
58
59
b1
61
672
£3
X2

€5

NoJEe IR EEs NG I SURUS S OB

27
3
27
32
4
A
41
23
43
27
29
47
43
43
38
35
3R
23
29
25
29
23
27
22
24
25
a7
45
33
32
30
34
30
33
28
34
25
30
24
21
25
29
29
26

ABRBS, 1, JUNE
47
45
20
35
32
40
28
42
25
28
25
43
27
21

A-314

20
25

34

21
3%

o}

ho)
a9

25

1¢
3R
31
23.
43
38
37
31
26
32
26
24
1¢
22
18
22
17
18
25
31
35
28
27
25
31
25
27
232
27
21
2¢
20
18
20
24
23
23

4
3G
21
3C
27
36
28

37

21

31
20
36
23
17

P
fo iy o JEL NI RNy SRR Y o R

—
r

N et s
TR em

18
19
15
13
18
14
10
11

160

10

10
e
14
17
10

12

4572
183
508
RN
536
764
THR
an
758
405
176
1577
959
BU6
40
564
NOL
264G
157
118
223
101
212
88
130
142
503
671
275

270 .

292
R L
261
277
148
251
‘123
2886
68
42
70
156
161

151 -

1195
1021
202
429
215
560
191
695
105
313
a7
720

132

[

LR,
2179
4501
AGHA
53817
5734
6121
81o
5527
4342
1645
15206
1717
7153
4C82
427
54009
2674
15864
1068
1804
891
1215
640
33?2
1558
37219
£273
217%
2115
2518
30673

2571,

2904
1610
1221
1z1%
1618

85

582

a4
1795
15C7
1665

7925
6601 -

2G7F6
3029
2558
39292
1411
€406
740
3545
SRR
6ER23
1067
£29




|

1792
1793

1794
1795

L1796

1797
1798
17499
1800
1801

L1802
L1803
1804
1805

1806

1807

1808

18009
1816
1811
1812

1813

1814

11815
11816

1817
1818
1819
1820

1821
1822

1823

11824

1825
1826
1827
1828

1829 -

11830
1831

1832,

1833
1834

1835
1836
1837
1838

1839
11840

1841
1842
1843
1844
1845

11846
1847
L1848
1849

L1850

i
1
|
i

i{.

1851

ABL JUN

AB1JUN-

ABLJUH

ABT JUN -

ABLJUN
ABY JUN
AB1JUH
ABLJUN
ABRTJUN
ABLJUN
ABlJUN
ABLJUM
AB1 JUHN

AR L JUN

ABL UM
ABLJUN
AT TJUN
AB L JUN
ABIJUN
ABLJUMN
AB T JUN
ABLIUN
ABLJUM
ABL1JUN
AB1JUN

ABLJUN

ABLJUNM

ABL JUN .

AB1JUN

ABLJUN

ABLJUN
ABLJUN
ABLJUN
AB1JUN
AB1JUN
ABLJUN
ABTJUN
ABL JUN
AB1JUN
ABLIUN
ABLJUN
AB1JUN
ABLJUN
AB1JUN

- ABLJUN

ABL JUN
ABLJUN
ABLJUN
ARBLJUN
AB1JUN
ABLJUN
AB1JUN
ABLJUN
ABLJUM
AB1JUM
ABLJUN
ABLJUN
ARYLJUNM
ABTJUN
58

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
20
21
29

-~ £
23
34
35
36
37
38
39
40
41
42
43
ldy
45
L6
%7
48
49
50
1]
52
53
54
55
“h
57
58
A3
¢0
el
6“2
€2
Eh
65
[%5)
67
&8

69
71

12
73

46

24

28
33
40
a7
23
490
39
27
16
38
34
36
22
29
20
34
36
28
332
22
268
20
20
16
40
36
26

T

2T
23
22
33
20
32
33
35
31
14
24
35
40
34
38
34
39
22
23
29
30
3z
32
26

24

25

30
23

A-315

40
28
24
28
35
31
28
34
23
23

13

32
27
28
24
22
26
22
25
28
1e
24
17
1é
12
35
30
21
30
25
28
17
27
1¢
28
25
30
26
12
29
29
36
29
30

29 .

332
17
28
25
26
27
217
22
20
21
28

25

16

16

10

16
14
12

[ROP PR
[ACERY ) B

bl
N D D e O W o

]

i
N o DN o

12
12

10

11
10
10

10
11
12
11
12
11
14

10
16
10

8
12
17

1742

18172
L&E51
2362
5Q59
3B
2401
4030
3577
10473

169
3817
18&4
23727
21472
134¢
1221
26727
1102
1é47
1344

447
1354

351

361

217
4216
32290

855
2286
1344
2866

669
2068

437
1648
26R3
2716
1783

139
2381
2568
4305
2798
3R95
2642
4106

477

64
1349
2107
1876
1¢97

QoxR

€49
1037

2885

1e81
£19

—
c B

ey



182
1853
1854
1855
1856
1857
1858
1859

1869

1861
:1862
1843
| 1864
1865
1866

1867
1868
1869
1870

1871

1872

;1873

1874
1875
1876
1877
1878

1879

1880

“1881

1882
1883
1884
1885

1886

1887
1888
1889

11890

1891

. 1892
11893

1894
1835
1896
1897
1898
1899

11900

191
1902
1903

11904

1905

11906
1907
11908«

1909
1910
1911

RUN MAKE
ABZJIUN
ABZ JUN
AB2JUN
ABZ JUN
ARZ2JUN
A2 UM
AB2 JUN
ABZ2JUN
A2 JUT
AB 2 JUN
AB2JUM
ABZ2JUN
AB2JUN
AB2JUN
ABZJUN
ABRZJUN
AB2JUN
ABZ JUN
AB2JUN

CABZ2JUN

AB2JUN
AB2JUN
ABZ2JUN
AB2JUN
AB2JUN
AB2 JUN
AB2JUN
AB2 JUN

CAB2JUN

ABZJUN
AB 2 JUN
ABZ2JUN
AB2 JUM
AB 2 JUN
ARZ JUN
AB2JUN
AB2JUN
AB2JUN
AB2JUN
AB2JUN
AB2JUN
AB2JUN
AB2JUN
AB2JUN
ABZJUN
AB2 JUN
AB 2 JUN
AB2 JUN
AR 2 JUN
AB2JUN
AB2 JUN
AB2JUN
AB2JUN
AB2JUN
AR2JUN
AB2 JUN
AB2JUN
AB2 JUN
68

12
13
14
15
16
17
18

lae

20
21
22
23
24
25
26
27
23
24
20

31

32
33
34
35
36

2
)

28
3G
40
41
42
43
s
45
46

47

48
49
50
51
82
53
54
55
56
57
58

ARB

Se2 e JUNE
42
27
23
1R
24
40
A4
26
33
2G
27
22
29
29
22
24
29
Z8
22
30
24
34
20
43
34
21
33
27
30
24
26
49

23
29
33
22
37
31
33
31
3Q
22
29
27
25
19
24
21
20
21
26
26
22
23

28

24

2R

A-316

34

12

2a

14
25
37

27
o0
2R
23
i8
17
24
25
27
20
23
22
17
24
20
28
28
35
20
18
28
23
24
20
22
39
32
18
24
27
1R
32
27
26
25
25
19
23
22
21
15
19
25
1€
17
22
22
17
19
23
20
24

o)
L o ) e N =

fumad

s et

I3y~ N

ottt b

ot
O oI OD N0 oD

™~

(o2 B

<

Nejge

138

fa—)

621
B¢
271
31
&8
710
327
121
247
144
050
5 &
142
166
192
V2
123
118
68
131
g2
240
168
637
1464
/R
204
139

83
93
054
244
62
aQ

214

&7
3468
178
202
1464
154

78
107
120

g9

42

57

164

48
55

191

98
5%
F\ ]_

121

102
128

5Ga]
R42
PhL L
250
£GR
5449
2775
10R3
182
1372
506
673
1234
1973
24778
141
1724
12C7
531
14Q7
R37

2501

2078
4301
2338
30
2081
1062
1830
GH5
9z6
7877
4118
570
1244
1966
568
4170
2388
1682
1750
1540
175
1363
1110
Q33
447
778
1776
404
£G3
14046
aQn2
500
733
1485
867
16073

o F"m‘?*w S 4:»



la12

1913

1914
115
1¢16
1917
15918
1919
1620

L1921
1922
1923
. 1924

1944

1925
1e26

1927
1e28
1929
19320
1831
1632

- 1933

1934
1935

11936

1937
1938
1939
1940
1941

© 1942

1943

1945
1946
1947
1948
1949
1950
1951
1952

11953

1954
1955

1956
1957

11958
51959
11960

1961

11962

1963
1964
1965
1266
1967

1968+

1969
1970
1971

RUN NAME

ABBJUN
ABIIUN
ARIJUN .
AB3JUN
AB3JUN
ABIJIUN
AB3IJUN
AB3JUN
AB3JUN
AB 3 JUN
AB3JUN
AB3JUN
AB3IUN
AB3JUN
AB3JUN
ABIJUN
AR JUN
ABZJUN
ABSJUN
AB3JUN
ABIJUN
ARB3JUN
AB3JUN
AB3JUN
ABIJUN
AB3JUN
AB3JUN
ABIJUM
AB3JUN
AB3JUN
AB3JUN
AB3JUN
AB3 JUN
AB3IJUN
AB3JUN
AB3JUN
AB3JUN
ABAJUN
AB3IJUN
AB3 JUN
AB3JUN
AB3JUN
AB3JUN
AB3JUN
AB3JUN
AR JUN
AB3JUN
AB3JUN
AB3JUN
AB3JUM
AB3JUN
AB3JUN
AB3JUN
AB3JUN
AB3JUN

TAB3JUL

AB3JIUN
AB3JUN
AB3JUN

15
16
17
19
19
20
21

22

23
24
25
26
21
28
25
20
31
32
33
34
35
26
27
28
34
40
41
42
43
L4
45
46
L7
48
4G
50
51
£2
53
4
55
E6
57
58
56

A~317

ABPS s 3, JURE
29
17
25
25
15
a1
2
29
34
31
22
23
21
27
20
27
26
22
34
39
29
36
27
22
42
45
39
38
37
34
32
32
33
29
27
27
23
37
40
23
29
23
29
28
32
26
27
26
33
35
27
. 35
27
271
23
26
25

21

23

14

20
21
12

25

20
23
26
25

S 16

20
16
21
17
23
21
17
27
32
23
29
29
18
37
37
31

2%

30
25
25
26
26
23
27
21
18
29
33
26
23
17
22
22

22

28
21
22
26
28
22
28
21

23

17
20
2¢
24
24

ié

12

227

L6
120
139

21

183

an
2073
259
165
82
110
52
158

71

1446

140

311
201
281
326
461

80
538
445
323
543

350

288
208
185
260
188

146

157

104

274
362
236
155

91
228
164
308

462

129
142
249
423
138

250

115
226

Q3
574

12%

214

201

1783
412
1cr2
161%
240
2106
1206
2021
3830
2142
7463
11647
K4
2574
520
1851
1224
703
4T
5091
2413
4247
414 R
837
711765
£394
4038
4641
3506
21273
2199
2655
2ET
2421
1421
1563
951
2E30
L4640
2815
1818
1041
2321
1586
2489
3380
1206
1456

- 2782

3162
120:6
3780
1£66
1816

786
1456
1251
2272

2144




1972

159773

1674 v

L4575

11975

1877

1978

1a79
1980
1981
1982

1983
C 1084
L1985

1987
1988
1984
1990

1991 |

1992
1603
1664
1¢05
1996
1697
1968
1999
2000

22001

2002

| 2003

2004
200%
2006
2007
2008
2009
2010

2011

2012
2013
2014
2015
2016
2017

12018
12019

2020
2021
2022
2023
2024
2025
2026

Lot
2028 ..

2029
2030

2031

AB3JUN 60
AB3JUN &1
ABZJUN 62
ARIJUN 63
ABZJUN €4
ABAJUN 65
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ABZJUN 67
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ABLNGV 1
ABINDOV 2
ABINOV 3
ABLINOV 4
ABLNOV 5
AINOV 0
ABINOV 7
ABINOV 5
AB LNOV g .
ABIMNOV 10
ABLNCY 11
ABLNOV 12
ABINOV 13
ABLNOY 14
ABIMNOV 18
ABINQYV 16
ABLINOV 17
ABLROY 18
ABINCV 19
ABLNOV 207
ABLINOV 21
ABINGY 22
ABLNOV 23
ARLNCV 24
ABINOV 28
ABINOV 26
ABINOYV 27
ABLNGOV 28
ABLINOV 29
ABINOV 30
ABLNOV 31
ABINOV 32
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RUN NAME
AB 3NOV 1
AB3NOV 2
AB3NOV 3
AB3NOV 4
AR3NOV 5
AB3INDV 6
ABANQV 7
AB3NQV 8
AB3NOYV. 9
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CAB3NOV 11
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AB3NGY 13
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21
25
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434
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154
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149
157
132
141

BQ
102
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22
163
187

78
154
584
137

16

67
13A

120

Q2
16
al
99
go
169

22

727

234
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59
59

37
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263
497

337 -
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164

426

274

1762
1149
16473
2072732
2264
2475
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254610

1624

4806
1604
5431
6125
2731
2052
828
157C
1542
12072
1678
1254
1023
144G
5a8

376

2744

1674

g18

1637
14672
146
744
1234

1262

Q76
689
1257
1251
1147
1808

216
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1843
3416
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2056
2410
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2038
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;2%43
- 2044
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ABENOY
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AB ANOV
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ABANOV
LB3NGY
AB3ANDY
AB3NOV
AB3NCV
AR 3NDV
AB3NOV
AR BNDV
ABANOV
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HA2MA W
HA2MA L
HAZMAW
HA2MA
HAZH AW

CHAZMAW

HAZMAW
HAZ MAN
HAZ2MAW
HAZMAN

CHAZ2MAY

HA2MAW
HAZMAY
HA2MAW
HAZ2MAW
HA2MAW
HA2MA W
HAZMAW
HAZMAW
HAZ MAW
HA2MA W
HA2 M AW
HAZMAW
HA2MAW
HA2MAW
HA2 MAY
HA2MAW
HA2MAY
HAZMAW
HA 2M AW
HAZ2MAY
HA2MAW
HA2MAW
HA2MAW
HA2MAY
HA2 MAY
HAZ2MA W
HA2MAW
HA2MAW
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17
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i
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27
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21
32
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21
28
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29 0?2
32 26
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33 28
373 26
33 29
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24 20
38 34
35 29
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33 28
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38 23
35 29
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L4 37
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36 32
37 a?
37 32
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32 28
74 1¢
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43 37
26 24
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200
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250
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346
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63
316
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112
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498
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307
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247
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626,

194
50
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2093

2084
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2097
2990
2099
2100
2101
2162

2103
2104
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2108
2149
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2113
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L2150
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CHA2MAW

2147
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HAZMAW
HAZMLAW
HAZMAW
HAZMAW
FA2MA W
HAZ2MAW
HAZM AW
HAZMA Y
HAZMAW
HAZMAY
HA2MA i
HAZ M AW
HA?ZMAY
HAZMAW
HAZ M AW
HAPZMAW
HA2MAW
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HAZMAW
HAZ2MAW
HAZMAL
HA2MAW
HAZMAW
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HAZMAW
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HAZ MA Y
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69

70
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75
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17
78
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4
41
31
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17
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&1

134
254

100
327
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‘“h
13

26,
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£
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2347
374
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2355
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2093
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1447
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3388
49584
3Cc87
1787
1621
34668
4939
2916
1087
356
1575
848
2854
625
618
2474
2576
K23
1282
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2754
2337
1491
3422
T4
191
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21572
2153
2154
| 2155
L2156
2157
2158
2150
2160
P 21¢61
2162
12163
P 2164
L 2165
L2166
| 2167
2168
| 2169
2170
L2171
2172
12173

2174
2175
2176
2177
2178
2179
2180

2182
2183
2184
2185
2186
2187

2189
2190
2191
2192
2193
2194
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2196
2197
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2199
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2202
2203
2204
2205
12206
2207

12208

2209
12210
12211

2181

2188
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HAZMAL

HA3MAY
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HA3MAW
HABMAY
HAZMAW
HA3MAY
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HAZMAK
HA3MAW
HA3MAW

THA3MAW

HABMAW
HAZMAW
HA3MAY
HABMAW
HAZMAW

HAZMAW

HAZMAW
HAZMA W
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HA3MAW
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HAZMAW
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HAZMAW
HASZMAW
HA3MAY
HA3MAW
HA3MAW
HA3MAW
HA3ZMAW
HAZMAW
HAZMAW
HA3MAW
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HA3MAYW
HAZMAW
HAZMAW
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HA3MAW
HA3IMAW
HA 3MAW
HA3MAW
HABMAW
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HAZMAW
HAZMAW
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HA3MAY
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47
25
30
32
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33

39
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36
48
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51
37
34
38
54
41
45
36
47
35
43
45
42
34
52
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42
67
37
44
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31
27
26
41
273
31
27
37
3=
37
37
31
43
40
36
41
29
25
26
29
36
32
28
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42
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40

27
32
34
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30
40
28
42
29
26
32
4G
34
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30 .

36
28
35
37
35
28
45
31
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38
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44
30
38
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15
13
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16

17
14
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20
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17
12
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537
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116%
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1309
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4672
652
975
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560
1638
2204
1561
843

1160

1243
4107
752

1045
735

337

1644

413

1550
424

436
708

175R
1062
1030
4LR7
655
425
867
CH3
621
583
737
575

747 -

1097
638
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4100
1297
3712
3711
BT27
48?22
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1632
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Gé27
G109
5267
11444
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13887
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21534
2503
L4104

10128
5677
L0711

21456

17581

11078
(366

10974
738
4231
7361
6514
CB48R
4059

14788
30972

12299
3770
2980
6483
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4891
7641
25G5
R366

10088
ALERD
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14796
4261
(50T
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L2212
L2213
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2217
2218
2219
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2247
2248
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L 225¢%
2251
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12253
2254
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12257

2258
2259
2267
2261
2262
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2264
2265

2266
22¢717
2268 .

2269

2270

2271

HABMAYK
HA3MAW
HAZMAW
FHAZMAW
HAZMAW
HAZMAW
HA3IMA
HAZIMAW
HASZMA W
HAZMAY
HAZMAW
HA3MAW
HAZMAY
HA3IMA W
HAZM AW
HA3ZMAY
HA3ZMAL
HA3MAW
HAZMAY
HAZMAW
HA3MA W
HAZMAK
HABMAW
HA3MAW

HABMAW -

HAZMAW
HAZMAW
HA3ZMAW
HA3ZMAW
HAZMAW
HA3MA W
HAZIMAY
HA3MAW
HA3MAY
HA3MAW
HA3MAW

HAZMAW
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CL2MAY
OLZMAY
CL2mMAay
CGLZMAY
OL2MAY
CL2May
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CL2MAY
CL2MAY
QLZ2MAY
CL2MAY
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OL2MAY
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CLeMAY
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35
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37
38
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32
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37
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Q
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1461
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1637
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1540
612
415
3472
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447
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2027
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1746
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2292
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2295
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2257
2298
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2301
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12319
1 2320
2321
2322
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CLZ2MAY
CL2MAY
CLZMAY
QL2MAY
OL2MAY
CL2MAY
OL2MAY
OL2ZMAY
OLeMAaY
CL2MAY
CL2MAY
OLZ2MAY
OL2MAY

CCL2MAY

CL2MAY
CL2MAY
OL2MAY
CL2MAY
OL2MAY
CL2MAY
CL2MAY
CL2MAY
CL2ZMAY
CL2MAY
0L 2MAY

LLaMAay

CL2MAY
CL2MAY -
QL2MAY.
OL2MAY
GLZ2MAY
CL2MAY
OL2MAY
CL2MAY
OL2MAY
GL2MAY
CL2ZMAY
OL2MAY
CL2MAY
CL2MAY
CLZ2MAY.
OL2Z2MAY
CL2MAY
CLZ2MAY

©OL2MAY
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CL2MAY
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CL2MAY
OL2MAY
CLZMAY
CL2MAY
OL2MAY
89
QUN NANME
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32
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31
27
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42
31
26
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37
31
44
32
34
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36
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29
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18
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24
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1543
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14,83
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281
819
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BGG
627
749G
982
296
156
284
820
175
T4
140
223
324
257
176
169
89
<0
128
204

143

95
121
166
162

87
126

97

45

T4

5Q

391

165,

4571

4176

4G
jaza
151¢
2947
28206
LOGO
£579
12716
41013
2346
2114
1934
10276
5611
18422
2633
acaa
1395
114729
26HQ6A
2674
5245
26C8
7197
ENg2
(218
SR57
3282
1711
INGQ
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1447
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1248
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1482
Q4G
1c2e
1286
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1214
1425
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2234
2335

P22736

2337
2338
2339
2340
2341
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2343
2344
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2346
2347
2348
2349
2350

2352
| 2353
2356
2355
2356
2357
2358
2359
1 2360
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1 2363
L 23¢é4
$ 2365
2366
2367
2368
23¢9
2370
2371
L2372
12373
L2374
2375
2376
2377
12378
- 2379
2380
2381
2382
2383
2384
2385
2386

2389
12390
12391

2351 .

S2361

2387
2388 .-

CLAMAY
Ol 3MAY
CLAaMAY
ML3MAY

OL3mMay

OL3may
QL 3HAY
CL3MAY
OL:.S!:MY
QL3MAY
OL3MAY
CL3MAY
CL3MAY
CL3MAY
CL3MAY

OL3MAY

CL3AMAY
ML 3MAY
CL3MAY
CLAMAY
OL3MAY
CL3AMAY
0L 3MAY
L3MAY
OL3MAY
L3MAY
CL3MAY
CL3MAY
CL3MAY
CL3MAY
GL3MAY
CL3IMAY
L 3MAY
QL 3MAY
CL3MAY
OL3MAY
CL3MAY

COLIMAY

CL3MAY
CL3IMAY
OL3MAY
CL3MAY
OL3MAY
CL3MAY
CL3MAY

T NL3MAY

OL3MAY

CLAMAY

CL3MAY
OL3MAY
CL3MAY
CL3MAY

OL3MAY

OL3MAY
OL3MAY
CL3MAY
GL3IMAY
OL3MAY
CL3MAY
OL3MAY
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7
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39
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25
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37
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18
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33
41
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29
33
27
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37
23
29
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36
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21
26
g
37
34
23
23
4
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23
28

26
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232
28
22
31
31
259
26
16
24
33
33
27
25
i8
19
39
16
36
12
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14
24
38
28
37
34
34
27
32
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24
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27
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24
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18
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REB
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1779
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2UT74
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1762
3784
5106
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282¢
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2742
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3574
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1657
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3374
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2399

| 2401
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2415
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2427

2428
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2430
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2434

2435
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2446
2447
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CL3MAY 63
OL3MAY: 64
CL3MAY €5
CL3MAY - 64

CLAMAY 67
OL3MAY 68
CGL3MAY. 69
CL3MAY 70
OL3vAyY 71
CL3IMAY 72
GL3MAY 73
CL3MAY T4
CL3MAY 7B

~CL3MAY 76

CL3MAY 77
CL3MAY 78
CURMAY 79
OL3MAY 8¢
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OL3MAY 82
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GL3MAY 86
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OL3MAY R
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OTIMAY 4
CTIMAY 5
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OTIMAY 24
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OTIMAY 26
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0P
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1022
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17
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1744
1453
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11868
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L2462
2463
P24 64
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(2495
P 2696
L2467
. 2498

2499

12500
2501

2502

12503

2504
2545
2506
2507

2508 .
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20
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24

a7

17
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31
33
30
34
39
35
20
26
30
29
35
30
29

43

50

25

47
25
29
34
31

24
32

30
30
39
49

A-326

o

ESJCCIEVIIEUIN ST NS SRS

4"\\00_:\!1.63."!\-\!*"{34'“

e

41
21
26
30
25
32

25
20
15

-
25

Ragys]

12

12
10
L4
16
11
15
1a
13
11
11
11
15

£
11
13

10

12
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10
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466
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123
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220
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289
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140
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288
154
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252
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BRI
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RATG
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4G35
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2521
2522
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OT2MAY
CT2MAY
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11
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10
11

10

12

230
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34LR
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331
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275
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4411
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398
334
285
304
237
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250
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230
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5013
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35071 .
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QT2MAY
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QT2MAY
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GT2MAY
CT2MAY
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OT2MAY
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OT3MAY
CT3MAY
OT3MAY
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OT3MAY
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73
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32 26
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29 25
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31 25
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47 37
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115
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184
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423
474
205
315
281
297
285
276
374
485
234
472
158
242
374
3a3
22%
149
171
309G

<J &

345

212

173
290
253
262
118

203

260
104
Lbt,
231
471
5598
561

205 .

647
Q46
103
ag g
594
694
448
468
476
4Lt 2
356
4582

3097

373

1560
24738
27230
1171
1172
1470
43005
RN
7E3
LIGE
2021
£221
4101
4517
4786
5187
THAEAR
4159
3274
2R38
1744
2¢549
2705
3216
1¢13
1496
100
34719
£E6R R
2LE4
2117
2437
727
2L93
1968
2149

273A
2838
4901
2540
4596
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2236
5785
6885
1030
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7086
10659
6356
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4079
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;2632

26373
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0 2635
2636

2637
2638
2639
2647

L2641

2642

L2643
2644
L2645
L2646

2647
2648
2649
2650
2651 -
2652
26532
2654

2655

2656
2657
2658
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12660
2661

2662

2663
2664

2665
2666

L2667

2668

2669

2670
2671

L2672

L2677 .
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2673
2674
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2676

2678
2679
2680
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2684
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2686
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L2689
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CTIMAY 23
OT3MAY 24
OT3MAY 26
OT3MAY 26
OT3MAY 27
CT3MAY 28
OT3MAY 29
CTIMAY 30
NT3MAY - 31
OT3MAY 32
OT3MAY 33
OT3MAY © 34
QT3MAY 35
OT3MAY 324
OT3MAY 37
0T31MAY 38
OT3MAY 39
CT3MAY 40
OT3MAY 41
NTAIMEY 42
OT3MAY 43
OT3IMAY 44
OQT3MAY 45
OT3MAY 46
OT3IMAY 47
OT3MAY 48
OT3MAY 49
CT3MAY 50
OT3MAY 51
OTaMAY 52
OT3MAY 53
OT3MAY 54
OT3MAY 55
OT3MAY 56
OT3MAY 57
OT3MAY 58
0TAaMAY 59
CT3MAY 67
OT3MAY &1
CT3MAY 62
NT3MAY €3
OT3MAY 64
BT3MAY 65
QT3MAY A6
CT3MAY 67
OT3MAY 68
OT3MAY - 69
OT3MAY 7%
OT3MAY 1
OT3MAY 72
OT3MAY 73
OT3MAY 74
CT3MAY 75
QT3IMAY 16
OTaMAYy 77
OT3MAY 78
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QT3MAY 80
OT3MAY 81
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34
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33
34
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36
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23
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32
49
38
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28
27
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37
26

31
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36
27
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34
29
30
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36
37
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35
26
33
33
35

38
27
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41
38
16
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34
37
27
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23
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28
14
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14
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13
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A4 0
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ACTNA
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7786
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ROLMAV
ROIMAV
ROLMAV
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ROLIMAV
RCLMAV
ROIMAV’
RG1IMAY
ROIMAV
ROLMAYV
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233 2393
278 2171
132 1751
Gt 4728
82 Gaz
GR 1424
a7 1174
311 3631
16 825
21 189
279 346272
1&5 20701
324 4231
105 1454
27 49 A
24 591
138 1811
26A , 431
11 227
36 5672
hE T332
565 567
62 f02
43 . 574
216 1861
490 A3N
4 4 561
72 1020
36 465
Eh 75
137 lo®1
135 1712
35 594
283 2565
42 588
51 647
174 1627
121 2424
77 R02
136 1634
87 1201
36 6723
128 1422
182 2207
37 438
398 2R77
254! 234
£3 1257
425 ' 44C4
Q0 1087
0 . 163
ge - 545
B4 IRER SN

119 1ape




752

27532

| 2754

2755
2756

2157

2758
21759

L 2760

2761

2762
2763
2164

L2765

L2766

2767
2768
2769
27790
2771

2772
2773

2774
2775

L2776

2777
2778
2779
2780
2781
2782
2783

2784 -

2785
2786
2787
2788
2789
2790

L2791
2792
. 2793

2794

12795

2796
2797
2768
2799
2800
2801
2802
2803
2804
2805
2806

L2807
2808
. 2809

£ 2810

1
i
i

!

2811

RCLIMAV 60
ROLMAY &1
ROIMAY 52
FOIMAV 83
ROLMAV ~ 54
RGLIMAYV  ®A
ROIMAYV  B6
ROLIMAY &7
ROLIMAVY 58
RCIMAY &9
ROLMAY A0
ROLMAY 61
ROIMAV &2
ROLIMAY &3
ROLMAY &4
ROIMAY 65
ROLMAV 66
POLMAV &7
FOLIMAY 68
RCLIMAV  ¢Q
ROIMAY 70
RCIMAY 71
ROLMAY 77
ROIMAV 73
ROLMAV 74
RQIMAY 75
RCIMAY 76
POIMAY 77
RCLMAY 78
ROLMAY 79
ROLMAY 8¢
ROLMAV 81
RO1MAY 82
ROLIMAV 83
ROLMAV R4
ROLIMAYV &5
ROLMAY &6
ROLMAV 87
ROLMAV . £3
ROLMAV 89
ROIMAYV 9N
ROIMAY 91
ROIMAV @2
ROIMAV 63
RCLMAV 94
ROLMAYV G5
ROLIMAY 96
RCIMAV 67
FCLMAY 58
RC1IMAY  ©9
ROILMAV 100
90

RUN NAME

RO2MAY 1
ROZMAV 2
FO2MAV 3
RO2MAY 4
RO2MAV 5
RO2MAV 6
FC2MAV 7

26

39

29
29
24
24
35
35
37
2G
21
36
34
31
2h
41
34
39
35
33
46
33
18
37
40

RCNASVCE 2
15
19
21
18
17
19

3
27

A~331

27
A

20

18’

13
16

28

16
21

ié

28

35
21
31
22
L7
27
20
32
20
15
15
36
217
23
18
15
15
2¢

25
18

20
28
29

23

12
15
17
12
15

17

11
11

15

5

7
12
7
10

14
17

18

—
~

—
§9]

[
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ot etk
e O~

ju el

o

st

el et
oD O D D00 O~

LG
259
430N
24
<473
226
48
17
37
174
L7
&8
h24
511
3G
286
268
458
71
30
45
T304
199
162
a0
35
37
173

202

81
86
264
207
362

103

56
349
356
194
110
621
258
331
271
225
503
2232

33

56

501

35
42
Q2
28

62
&2

64

2625
2615
2104
824
289
e
ENVEAS
733
1467
£286
2120
£516
1385
5185
4067
656
3143
4190

5118

1012
EES)
700

({') ( lr 3

2386

1800

1002

596

707
1838
2348
1040
137¢
R 3A
2589
5GRP
1319

758
3558
3425
2325
1312
5076
2774
4386
2106
117
£850
2623

387
£237
5507

370
512
R2H
76
587
562
828



2817

2813
2814

2815
[ 2816

2817
2818
2819
2820

L2821
L 2R22
2823
. 2824
2825

2826

2827

2828
2829
2830

2831

2832

1 2833

2834
2835
2836
2837
2838

2832
P 2841

2842
2843
2844
2845
2846
2847
2848

2848

. 2850
2851
;28652

28573
2854
2855
2856

. 2857

2858
2859

2860

2861
2862
2863
2864
2865

12866
2067
2868
2869

2870

L2871

CPO2MAY

RO2MAV
RO2MAV

ROZ2MAV

PO2MAY
RO2MAY
PC2ZMAY
RO2MAY
RO2MAV
RU2MAY
PO2MAV
RO2MAV
ROZMAY

CRO2MAV

RO2MAV
RO2MAY
ROZMAV
RC2ZMAV
ROZMAY
RO2MAV
POZMAV
ROZMAV
ROZMAV
RO2MAV
RC2MAV

RQO2MAY

ROZMAY

ROZ2MAV -
CROZMAN. .

ROZMAY
ROZMAY
RO2MAN
RO2MAYV
RO2MAV
ROZHAY
RO2MAY
ROZMAV
RC2MAaV
ROZMAV

RC2MAV

ROZMAV
ROZMAY
ROZMAV
ROZ2MAV

©ROZMAV

ROZMAV
ROZMAV
ROZMAV
RC2MAV
ROZMAV
RC2MAEV
ROZ2MAY
ROZMAV
RC2Z2MAV
RO2MAY
RC2MAY
ROZMAY
RC2MAY
RG2MAV
ROZ2MAV
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I

1
1

12
13
14
15
16
17
18
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5¢;
21
22
23
24
25
26
27
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29

31

32
33
34
35

Y
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28
29
40
41
42
43
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45
46
47
48
49
50
| 4

52
53
84
£5
56
57
58
59
60
61
&2
A3
€4
A5
[axs)

£7

19
26
25
19
25
25
1R

15

31

18
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s

15
13
2R
13
2?2
14
12

13

14.

15
21
19

e
.

18
20
14
11
24
14
15
1
10
14
13
L5
11
31

26 ..
30

25
23
18
23
15
11
12
25
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14
22
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19
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2C
15
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14
l1é
14
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15
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20
17
28
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-
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1u
16

278

47
280
135

84

57
269
100
104

57
135

34
107

48

38

48

47

/40 .
122-

84
402

Ren
RGE
%A1
R702
242
1874
248
350
503

g

5573
1861
1253

711
1327
14185

G20

222
2663

471

71%

645

185

447

442

585

206
5474
2642
5771
263
23673
1065

2260

658
£18
582
3273
129
284
43¢
2564
1039
1113
742
3639
1436
1304
774
1753
289
1194
573
502
4837
387
L4
1725%8
1731
4016




2872

2873

2874

2875
L2876

2RTT
2878
2870
2680

2881

2882
| 2883
L2884
£ 2885

2886
2887

2688

2889
2890

2891

28492
2893
2894
2895
2894
2897
2868
2899

2900
2901 -
. 2902

2903
2004
2905
2946
2907
2908

2909 .

2910
2911
2912

2913
2914

2915
2916
2917
2918

2919

29290

2921

2922

{2923

2924

12925 .
2926

2927

- 2928..
2929

2930

. 2931

RO3MAY

C RO3MAV

ROZMAYV 68
ROZMAY, £9

ROZ2MAY 70

RC2MAYV 71
ROZMAY T2
RO2MAY 73
ROZMAV T4
ROZMAV 75

RC2MAV 76

ROZMANV 77
FC2MAaY 78
RO2MAV TG
ROZMAY 20

CRO2MAV el

ROz2MAY 82
RO2MAY  R3
ROZ2MAV B4
rOZ2MAV £S5
RC2MAY 86
ROZMAV. 87
ROZMAEY PR
RG2MAV 89
RAZ2MAV 90
85

RUN NAME
ROZMAV

[SERRSS I S

ROBMAYV
RO3MAY

o

ROIMAY
RGAIMAV

~ o

RO3MAV 8

RO3MAV 9
RO3ZMAV 14
RC3MAV 11
ROAMAV 12
RO3ZMAV 13
ROZMAV 14
ROBMAV 15
RC3MAV 16
RC3IMAV 17
ROZMAY 18
RO3MAY 19

~ RD3MAV 20

RO3MAV 21
RGO3AIMAV 22
RO3MAY 23
RO3MAY 4
RO3MAV 2%
RC3MAV 26
RC3MAV 27
RO3MAY 28
RO3MAV. 29

L ORO3MAV - 37

RO3MAV 31
RE3IMAY 22

RO3MAV - 23

RO3MAV 34
RO3MAV 35

24
20
7e
19
17
16
14

21

18
18
15
37
L4
17
17
21
16
10
17
18
10
18
1R

CRONASVCE 3

47
39
37
34
29,
37
32
2
39
36
35
33
30
40
a9
42
AT
35
36
=1
24
Lty
26
28
41
32
25
36
a5
28
32
34
33
38
&fy

A-333

19

15
17
14
13
132
14
16
13
13
11
E
10
13
13
15
10
11
13
15
12
14
14

40

332
30
27

S D3 e

30
25
19
332
30
28
27
26
32
31
34
28
24
20
42
28

26

19
24
33
28
71
27
28
- 21
25
29
31
30
3’7

Y]

—t
oN

Do)
2

23

17
16
L5

13 .

16
14
10
16
15
16
13
13
17
16
21
14
18
15
31
17
21
10
16
20
14
11

=<
2

16
15
14
17
21
22

26

8
69
71
28
38
33
50
100
57
63

25

4HEF

28

29
I
&2
27
34
50
20

1531
136
R4
4ah
465
248

- 5RH
FASES!
L4 6
A
240

5260
17
452
3713
684
508
265
462
506
361
268
490

12458
74173
5050
3414
2678
5165
1227
1373
6168
4372

4412
3877
23933
6429
5184
GCES4
2757
4335
4346

185484
5484
GES1
1188
2640
8210
2245
1516
378
4G37
2679

3551
5715
7137
7675

13775



2932

L2933

29734
2935
2036
2937
2038
20329
2940
2941
2942
2943
2944
2945
20446
2047
2948
2949
2950
2951
12952
2963
2954
2955
2954
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969

L2970

2971
2972
2973
2974
| 2975

| 2976

2977
12978
2979

2980

2981

12982

2983
1 2984
1 2985
2386
2987
2988

2989

2990
2991

s

ROZMAV 34
ROBMAY 37
PO3MAY 33
ROZMAV 39
ROZMAV 40
ROZMAV 41
ROIMAY 4Ly
RO3MAV 43
ROZMAV 44
ROBMAV 45
RO3MAY 46
ROIMAV 47
ROIMAV 48

CROBMAV 49
TRA3MAV 50
RO3MAV 51
RO3MAV 52
2U3MAV 53
ROIMAY B4
RO3MAV 55
PC3MAV 56
ROMAV 57
FO3MAV 58
RO3MAV 59
RO3MAY 6D
EO3MAV 61
ROZMAY &2
ROBMAV 63
ROZMAV  £4
ROZMAV. 65
ROIMAV 66

ROZMAV 67

ROAMAY 68
RO3MAY &9
ROBMAY  T7C
RO3MAY 7
ROAMAY 2
RO3MAV 773
RO3MAV T4
RO3MAY 78
RO3MAV 76
PO3MAV 77
RO3MAY 78
FC3MAY 79
ROBMAV 80
CRO3MAY O 81
RO3MAV 82
RO3MAV 83
RO3ZMAV B4
ROBMAV g8
, 62
RUN NAME
WHZMAV 1
WH2MAY 2
WH2MAYV 3
WHZ2MAY 4
WH2MAY 5
WH2MAV 6
WH2MAV 7
WHZMAY 3

A~334

29 24
23 19
25" 19
30 24
D4 21
31 25
31 . 2E
27 A
29 18
37 31
24 19
20 L4
41 33
38 20
39 31
32 29
a7 30
28 23
23 26
30 25
21 26
38 30
31 25
33 26
30 24
33 30
21 16
23 17
19 14

19 L5 -
20 17
2N 16
19 15
17 ) 13
31 24
21 17
23 16
273 18
23 19
43 35
25 19
22 17
26 20
18 14
24 19
32 23
34 27
30 23
16 12
31 25

WHITENESSVYRE 2
13 15
273 18

.26 21
33 29
S et
33 30
31 26
4 37

14
10
11

15

15
16
164

f
21

18
12

16

19
15
12
13
13
12
15
12
15
14
19
§

10

19

6
12

11
16
21
12

11
11

11
13
15
11

13

8
13
16
14
16

12

i8

203
110
201
311
185
485
573
516
107
750
a1
G3
B75H
197
340
500
G417
261
453
2473
376
671
516
288
418
679
Q4
130
g1
£2
147
25
G1
33
264
G2
100
125
160
1082
188
110
186
67
168
381
472
1¢9
48

320

68
147
180

441

728
674

324

6649

CEATD

11Ca
15645
2a4sn

TGN

3265

5078

LHTR
PaY
7900
1203
747
FEAR
189%
5703
45673
AT4AT
23400
AL A7
2220
2075
6090
026
3258
3492
S84

S Til

1066
775
6673
11549
94 A
721
426

2908

€14
1182
11R4
1433
SRT7G
1526
1140
1682

883
1647
27C7
3338
1r91

3271

25326

689
1112
1681
L4584
4205
4197
2915
7489



‘A~-335

2002 WH2 AV 3 25 . 20 9 172 145
2993 Vi 2iav 10 76 272 1 191 1654
2994 WHZMAY 11 12 , 27 16 419 4734
2995 BHZMAY 12 27 23 11 254 7167
2496 . WH2MAY 173 EL 28 1% 427 4560
2a07 WH2MAV. 14 32 24 : 16 hhb 41737
2998 COWHZMAV 18 32 2¢ S LES G065
20949 WH2ZMAY 16 20 26 1% 275 3024
300 WH2MAV 17 24 19 10 133 1229
3001 WH2ZMAY 18 ' 35 2¢ 16 401 4705
3002 WH2MAY 16 35 By 18 . B4 BEER/RA= TS
2003 WH2MEY 20 a7, - 27 14 304 3354
2004 WH2MAY 21 74 18 G 106 1246
3005 WH2MAY 22 24 21 12 160 1684
3006 WH2MAY 23 27 e, 17 13%& 1892

3007 WH2MAY 24 22 18 7 1.7 P92
3008 WH2MAYV 28 22 17 8 126 IGER

3000 WH2MAY 26 24 19 5 128 1285
2710 WHOMAY 27 27 22 12 164 2025
3011, WHZMAY 28 25 20 11 172 1532

3012 WH2MAV 29 26 21 e 64 A
3013 WIH2MAV 30 22 1T g 131 10573
3014 WH2MAY 31 T 14 a 48 41¢
3715 WH2MAV 32 32 2 5 1% 207 3438
3016 WH2MAV 23 19 15 7 71 5773
3017 WH2MAV 34 35 28 18 4a CE2YE
3018 WH2MAY 35 24 18 10 200 1319
2019 WH2ZMAV 36 27 18 9 128 1032
20 WH2MAV 37 24 19 Q 121 12
13021 CUWH2MAY O 38 o pa o 93 R < B ¥ 0§ AN 3 Yot
3022 WH2MAV 220G 2R 27 . 11 213 1877
3023 WH2MAY 40 25 : 20 12 162 1607
3024 WH2MAY 41 22 . 17 9 95 1067
3025 WH2ZMAV 42 25 20 126 1446
3026 WH2MAY 43 : 31 24 378 2351
3027 WH2MAYV &4 28 22 205 1898
3028 WH2MAV 45 19 14 G2 499
L3129 WH2MAV 46 3 2€e 432 3309
- 3030 WH2MAY 47 23 18 152 1154

3031 WKH2MAV 438 24 20 1238
3032 WH2MAV 49 22 18
3033 WH2MAY 50 29 23
3034 WH2MAY 51 32 C24
3035 WH2MAV &2 30 24
3036 WH2MAY B2 37 26
- 3037 WH2MAY 54 22 16
- 3038 WH2MAY 55 © 28 - 23 10 144
[ 339 WH2MAY &6 25 21 , G 150
3040 WH2MAY &7 29 23 11 231
3041 WH2MAV 58 23 18 . 8 114
30472 WH2NMAY  BO 24 20 10
3043 WH2MAV 60 24 19 8 ‘ 145

0 .
8

o Yod

fd pd

pd ot ot
O VTN UTO DD NN~ N
ot
N
-~J

3044 WH2MAV 61 25 20
3045 WH2MAY 62 23 18
3046 100

3047 RUN NAME WHTTENESSVOE 3

3048 WH3MAY ] 21 17 G 06 . 701
3049 KH3MAY 2 18 13 5 72 616
3050 WH3MAY 3 1o 15 7 51 4R7
. 3051 KH3MAV 4 24 20 1 258 1786



3052
30573
ERLTS
30845
3056
INS7
S 30s5¢R
389

3060

3i:61
3062
3063
364
3065
366
3067
3068
369
3070

G711,

3072
3AN73
3074
3075
376
3077
3078
3079
3080

ik

3082
3083
384
3085
3086
3087
3088
3089
3090
3091

3002

3093
3094
3095
3096
3097
3098
399
3100
214
3102
3103
3104

3105 .

| 3104
3107

31083

Co2109
3110
- 3111

WHIMAV
EH3MAV
WHAMAV
WHARAV
WH3MA Y
WH3MAY
WH3MAY
WH3MAY
WH3MAY
WH3NMAVY
WHAMAY
KH3MAY
BHIMAY
WH3MAY
WH3MAY
WH3MAY
WH3MAVY

WH3IMAY

WHIMAV
WH3MAV
WH3IMAV
WHAMAV
WH3MAY
WHIMAY
WH3MAY

WHIMAY

WH3MAY
WHAMAV
WH3MAV

CWHAMAY

WH3MAY
KH3MAY
WHAMAY
WH3MAY
KHIMAY

WH3MAV -

KH3MAY
WH3MAV
WH3MAV
WH3MAV
WH3MAV
WH3IMAV
WH3MAYV
WH3MAY
WH3MAV
WH3MAY

WH3MAY

WH3MAY
WHIMAY
WH3MAV
WH3MAV
WH3MAV
WH3MAV
WH3IMAV
WH3MAY
WH3MAY
WH3MAY
WH3MAV
WH3MAV
KH3MAV

e

£

o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
2h
2R
26
27
29
30
31
32
32
34
35

37

38
39
40
41
42
43
44
45
46
47

4G
50

J1 WU an
D1 W N

56

56
< ()
61
&2
&3
64

58

28
24
18
24
30
28

21

283 .

A-336

21
22
22

o
22

24
21

15
17

LC

17

21
20
19
14
19
24
23
26
24
28R
5
27
26
27
28
57
28
31

30

29
22
XN
27
27
22
31

26

3]
27
28
30
29
1¢
24
26
32

21 -

25
2t

28
26
19
26
16

23

21

27

3C

23

16
15

¢
14
14
18
12
14
18
14
12

9

14

12
13
12
19
11

1¢q
140
144
15
1945
180
42
100
R7
27
62
128
217

82 -’

51
29
260
195

280 -

204
200
231
157
254
201
226
261
3G
2713

L9

418

213

702
1054
173
179
228
211
302
332
353

371

400
117
64
378
610
131
284
495
340
165

124

316

73
1689
213
121

6672

199

1468

1664
15373
120%
1771
1702
452
760
583
167
H06
1418
2082
17241
LT85
1331
27373
2424
2152
221'2
3721
2435
1776
2246
2¢cy

3275

2157
4861
54172

49467

K690
1912
4881
1064
R4 409
1709
3en7

39671

4529
4218
4145
5015
4099
1202

2684

2447
£577
2290
2804
€196

4137

3561
1068
40672

£
2149
2594

2727

48659

2044



A-337

31172 HH3MAY 65 21 26 13 249 227
3113 WHIMAV (& 35 30 16 2649 4 Sip
3114 WH3MAY A7 38 32 16 25 7158

31156 WH3AMAY 69 A4 28 17 380 4530
3116 WHAMAV 49 20 25 13 279 3476
3117 WH3IMAY 70 37 33 - 14 521 5728
2118 WH3MAV 71 41 37 S 615 7749
3119 WH3MAY 72 23 , 16 ) 105 1149
3120 0 WH3MAV 73 35 2G 17 54 4674
2121 WH3MAY 74 28 22 15 167 2599
3122 WH3MAY 7% 31 2E 11 227 2307
3123 WH3MAV 76 34 27 12 24672 1105
3124 WH3MAY 77 17 15 46 273
3125 WH3MAV 78 36 30 210 4044
3126 WH3MAY 79 31 28 260 4274
3127 WH3MAY 80 : 23 14 147 1341
3128 . WH3MAY a1 25 21 118 1832
3129 WH3MAY A 38 32 . 352 6378
3130 WHAMAY 82 31 26 16 324 G406
3131 WH3MAV 84 24 27 8 132 1214
3132 WH3IMAY 8’5 A 30 18 543 4e72
3133 WH3MAY R4 26 22 170 19121

T B D

ek poed et

=

3134 WH3MAY 7 27 22 1 162 1687
3135 WHIMAY 88 18 13 55 461

- 3136 WH3MAY g0 31 26
3137 - WH3MAV 90 35 29
3138 WH3MAV 91 33 26
3139 WH3IMAY 92 25 20
3140 WH3MAY 23 35 3] 39 6124 a
SI3041 0 WH3MAY S G4 - Ay 2T R "4 - AT 1=} 0 SRR
3142 WH3MAY €5 19 14 £ 41 K7 R
3143 WH3IMAY 96 213 _ 23 ‘ 2 205 2875
3144 WH3HMAY 67 36 . 39 ' 24 237 NN
3145 WH3MAV S8 25 21 13 186 2076
3146 WH3AMAYV <9 33 26 15 226 4107
3147 WH3MAYV 100 . 38 30 19 287 £4G2
IND OF FILF -

2572 D4ay
307 2760
359 3370

117 1849

N W N e DN 2

N

BRUN Z0OBR 7=-A
IXECUTTON BEGINS

RUN NAME KILCHCAN ]

N= 63 o | |
C (VAR OF X)= 4.4956 A {VER OF Y)= 548,7927 B (COEFF)= 10,1117

v

VAR TANCE= 14617 RATIC (VAR/C)=  £.3251

RUN NAME GLENMCRE 1

N=' 82
C (VAR CF X)= 26904 A VAR 0OF Y )= 6272749 - B ICNEFF) = 12,572

»
-

VARTANCE= 0.5877 RATIO (VAR/C)= Cea 1629

.
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APPENDIX 12

CHEMICAL ANALYSIS OF NUCELLA TAPILLUS

93 Nucella lapillus specimens were collected from Zone 2 at

Marsden Bay. One collection was done in January 1975 (34 specimens)

and another in April 1975, (59 specimens). The size of the shell

of all specimens varied in length from 1.8 cm to 2.9 cm and from

1:2 cm to 1.8 em in breadth. The flesh was removed from the shell

and was left for 24 hours in the over (1030). The flesh was ground

and 5 replicas for each month were analysed as described in Section II.
Interference corrections were also made (see Appendix 4) and mean

values and standard deviation werevcélculated. The geochemical analysis

gave the following results:

Pb - Cu N  Cd - .- Na
January 4.5 + .64 367 + 7.0 2.5+ 1.0 21.0 + .20 10,000 + 180

April = 6.0 + .71 85 + 1.0 2.0+ 7.2 24.6 + .30 11,600 + 190
. Ca Mg K Fe ' Zn
January 4900 + 130 7300 + 100 6900 + 100 445 + 150 915 + 15

April 5750 + 120 6P30 + 200 4990 + 110 260 + 100 660 + 10




