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ABSTRACT

The Crustacean zooplankton are excellent indicators of envirommental
perturbation, especially if enough of their biology is known to explain
why certain species increase with nutrient enrichment of lakes. The dis-
tribution of zooplankton in Lake Ontario suggested that eutrophic indi-
cators were found in the viecinity of major urban centers. The ratio of
the number of Bosmina longirostris, the most successful eutrophic species,
to Diaptomus sicilis, the most oligotrophic form, supported this con-
clusion. Furthermore, mathematical indices, including diversity, the
community competition coefficient, and carrying capacity, separated urban
inshore from rural inshore waters, further evidence of perturbation.
Biomass estimates made with new acoustical techniques indicated that most
of the zooplankton biomass was in deep waters, thus the eutrophication
of Ontario's waters, both nearshore and in the vicinity of cities, is
still localized in nature. Mathematical techniques have been developed
to model such perturbations.

The report was submitted in fulfillment of an EPA project, Grant No.
800536, by the State University of New York at Albany under the sponsor-
ship of the Environmental Protection Agency. Work was completed as of
15 August 1974,
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SECTION I

CONCLUSIONS AND RECOMMENDATIONS

The horizontal distribution of the crustacean zooplankton of ILake
Ontario suggested that eutrophic indicator species were generally
found in the vieinity of Metropolitan Toronto, the Oswego River,
Mexico Bay, and Popham and Weller's Bays. The shallow bays of Lake
Ontario likely represent areas of natural eubrophication, whereas
conditions off Toronto and Oswego deserve special attention, as these
areas of the lake are likely in a stage of accelerated cultural
eutrophication (Section IV). Action in the near future is important
to reverse eutrophication in these perturbed regions.

The impact of urban areas upon the crustacean zooplankton was also
visible when using community metrix techniques to characterize
watermasses. Zooplankton communities, considered together, showed
greatest perturbation when in shallow waters near urban areas;
correspondingly, least perturbation was associated with communities
of deep waters (Section V). Thus the deepwater communities still
contain important oligotrophic species vital tc a stable comunity
structure.

Biomass estimates made with new acoustical technigques indicated that
previous estimates of zooplankton biomass were low (10 - 100 times),
and that much of the biomass was associated with deep waters (3100 m).
These conclusions will be important in modelling the Ieke Ontario
ecosystem (Section VI). They are both new and surprising, and require
further confirmation.

The small cladoceran, Bosmina longirostris, has been described as a
eutrophic indicator, likely because it utilizes a variety of algal
foods, including larger phytoplankton and avoids fish predation
(Section VIII). The ratio of B. longirostris to Diaptomus sicilis

may be a useful indicator of perturbed communities (Section IV), This
index is simple to determine, as the two species are easily recognized,
Hopefully it will have future application in detailing areas of the
Laurentian Great lekes suffering from pollution.

New technigues developed for calibrating plankton nets indicated that
samples collected with & 6L4u mesh net over depth interval of O - S m
may underestimate zooplankton abundance by a factor of Zx, while tows
made over a path of 0 - 50 m may underestimate by a factor of 3x.
These new results are vital to using historical data in cglibrating
and validsting ecosystem models (Section III).



Mathematical techniques have been developed to model zooplankton
communities, using new application of the community matrix. Eventual
uses will include the development of simple mathematical indices

for perturbed communities.



SECTION II

INTRODUCTION

The production of zooplankton in Leke Onatrio is closely related to
environmental perturbations, including the input of plant nutrients
and the introduction of exotic fishes. The principal purpose of this
study, during The International Field Year on the Great Lakes, was

to examine the sbundance of zooplankton with regard to likely sources
of nutrients and other pertuwrbing factors, and then to evaluate the
quality of this environment using the tools of modern ecology. These
included both mathemetical tools, such as expressions for community
stability, as well as electronic devices such as our zooplankton-
sensitive echo-sounder. With the results of this program now analyzed,
we have a much better picture of specific regions along the shorelines
of Lake Ontario where eutrophication is proceeding at an increased
rate; in addition, it has been observed that even the deep-water
coomunities sometimes exhibit signs of envirommental instability.

In Section III we have listed the methods used, including traditional
collection techniques with fine-meshed (64,) plankton nets, as well
as acoustical methods for determining the total biomass of zooplankton
in the water column. In addition, s detailed discussion of the
collecting efficiency of nets has been included, with the result that
we have suddenly reelized that previous estimates of zooplankton
biomass have been consistently low, by at least a factor of 2 and
possibly by as much as one magnitude.

The seasonal distribution of the zooplankton crustaceans is important
to modelling grazing and fish production. Detailed summeries for all
ten cruises on Iake Ontario heve been included in Section IV. In
addition, horizontal distributions of all dominant species have been
interpolated using the 60 station IFYGL grid. Analysis of these
distributions, coupled with a subjective division of the crustacean
zooplankton into oligotrophic and eutrophic indicators, has provided
us with a detailed picture of the polluted regions of Lake Ontario,

so that sources of plant nutrients may be identified and logical steps
taken to reduce the rate of degradation of this vital ecosystem. One
important function of this distribution analysis of the zooplankton
is to identify in-basin sources of pollution, as opposed to perturbations
resulting from the inflow of nutrients from ILake Erie.

Certainly urban concentrations of people, as well as industry and
agriculture, are likely sources of nutrients and other perturbations.

In the ILake Ontario basin most urban centers are also associated

with rivers, whose mouths serve as natursl harbors. In Section V we
have examined the effects of urban centers and associated agricultural
drainage upon inshore communities of zooplankton, Certainly the effects
are most striking.



In modelling the trophic dynamics of a large ecosystem, not only are

the fluxes of materials and energy difficult to quantify, but the
standing crops of organisms ere both difficult and time-consuming to
estimete if traditional techniques of plankton sempling are employed.

In Section VI we heve presented our new acoustical method for the
estimetion of zooplankton biomass over the entire water column et

each sampling station. The results suggest that others may have )
previously underestimated the abundance of zooplenkton in Lake Ontario.
These results will enable more realistic ecosystem models to be
constructed, with a better understsnding of the magnitude of zooplankton

grazing.

Our estimstes of the impact of wurbsn sreas upon water quality (Section V)
utilize one form of the competition metrix to interpret community
structure on a comparative basis. In Section VII Dr. Steven Levine

has investigated comunity structure with a new modification of this
matrix. This approach enables us to estimate community stability,

or the relative lack thereof, again from informetion on species
sbundance,

The chenges in the composition of the crustaceen zooplankton in

Lake Ontario, both on a geogrsphicel basis and with historical time,
are certainly related to their trophic relationships, especially
selective feeding upon certain algsl forms. In Section VIII we have
suggested a new hypothesis to explsin these dramastic community changes
occurring as Lake Ontario becomes more perturbed.

The appendix includes summaries of the zooplankton composition on
each IFYGL cruise, as well as a selected sample of results (Y4 cruises),
from using our acoustical device in estimating zooplenkton biomass.



SECTION IIT

METHCDS

GENERAL FIEID TECHNIQUES

Zooplankton net samples

Vertical plankton hauls were taken from the NOAA R/V Researcher at the
60 IFYGL sampling stations on the 10 IFYGL cruises, TFortunately
these 60 stations selected by the IFYGL Management were comparable
within the framework of our lakewide division, described in Sections V
and VI. The urban inshore stations had a mean depth of 14,0 m,
whereas those stations designated rural inshore had e mean depth of
18.5 m. Samples were collected from 5 m depth to the surface,

0-25, 0-50, O0-100, O~ 150 4and O - 200 m using a plankton net
0.8 m in diameter, with mesh apertures of 154p for cruises 1 - 3

and of 64U thereafter. The zooplankbon in these samples were relaxed
with COy, preserved in buffered formalin {pH 7.0), and counted in the
laboratory. Approximately 3% of the most abundant forms in each
sample were counted, whereas all of the rare species were tallied.¥
Thus we were able t0 discover 6 specimens of Diaptomus ashlandi
obscurred among the first 300,000 animals identified to species.

Acoustical profiles

At each station four acoustical profiles were recorded, both on
paper tape and on an X-Y plotter for immediate inspection. These
profiles were made at frequencies of 80, 120, 200 and 500 kHz. The
theory behind acoustical sampling, the program developed for data
reduction, and actual examples of such data will be presented in
Section VI and in the Appendix.

*Note: plankton densities used in analyses found in Sections Ig and V
are observed densities. That is, the number per unit volume {(m°) was
determined from a consideration of the amount of water in a hypothetical
column of a given depth and from a consideration of the number of
animals captured in those waters. If corrected densities are required
for modelling, multiply observed densities by 2,0l for samples from

the ¢ ~ 5 m strata. Likewise the data on density in the Appendix have
not been sdjusted. In calculating lakewide biomass (Section VI) the

net efficiency was considered. Thus the densities of zooplankton

and biocmass estimates in Section VI are corrected for the inefficiency
of net sampling. These data do not need to be adjusted.



PERFORMANCE OF ZOOPLANKTON NETS

Introduction

Our purpose was to design a meter to measure the efficiency of a
plankton net in a continuous fashion. Vertical net-hauls remain a
principal tool of many limnological investigators. In making such
hauls the nets encounter successive water layers containing varying
densities of organisms. With such encounters, a net becomes progres-
sively more clogged., Thus a simple measure of total flow tells
little, for the net could have an efficiency of 15 to 70% when a
distinct layer is encountered. But a continuous measure will enable
an investigator to tell precisely the efficiency at any point in the
water column.

These measures of efficiency which we have made will be of considerable
use. They suggest that standing crops of zooplankton in Lake Ontario
are 2 - 5 times larger than previously anticipated.

Construction end Qperation

Two plastic rotor assemblies (Fig. 1), consists of a propeller 10cm
in length mounted upon a shaft, with & magnet mounted off-axis at
the opposite end. Each time the shaft rotates, a magnetic switch
is closed, thereby applying a signal to a magnetic tape recorder,

One rotor assembly was mounted 7.5 cm below the rim of a 3/4 m dia.
net and 17 em from the rim. The other rotor was mounted 15 cm
outside the rim. The electronics were mounted in a sealed pipe 12 om
in dismeter, which served &lso as a weight. It was easily sealed

to withstand pressures to 150 m.

The electronics consisted of two free-running multi-vibrators operating
at widely different frequencies., The magnetic switch, closing at a
rate of once per revolution, is registered on a magnetic tape. The
informaetion was stored on the magnetic tape. It was made by
transcribing the tape slowly (1/15 original) into a recording potemtio-
meter. One may visibly separate the two frequencies and thus count
the number of times the magnetic switches closed.

Results of field-trial

A 3/h m dia. net with mesh aperture of 6bu was calibrated on Leke
Ontario. The net was lowered to 25, 50 and 100 m and raised to the
normal speed (slow) of a B,T, winch.,

The results (Fig. 2) show a curvilinear decrease in filtering
efficiency. Whether the net was lowered to 25 or 100 m depth,
initially the efficiency was 65 - T70%. In each case the efficiency
had dropped to 15 - 30 ¢ by the time it reached the surface. Nets
fTished only in the trophogenic zone showed a steeper rate of deerease
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(0 - 25 m tow) than nets fished in deeper, less productive waters
(0 - 100 m). In any case, without such a device, it ocbviously is
impossible to predict the efficiency of a net at the moment it
encounters a layer of plankton.

Recommendations

Devices are currently available, such as high-frequency sonar,

which graphically delimit layers of zooplankton (see Part VI).
Combined with such graphic devices, a net equipped with the device
described herein is a logical companion, permitting precise estimates
of net efficiency at any level during a vertical tow.



SECTION IV

ANALYSIS OF ZOOPLANKTON POPULATIONS

Both seasonal patterns in species abundance and estimates of

secondary productivity are important in understanding the dynsmics of
competing species, let alone relating their dynamics to that of the
primery yroducers. We have produced detailed information on the
abundance of all species of Cladocera and Copepoda (Crustacea) at the
60 stations of the IFYGL Lake Ontario grid. Estimates of standing
crop are vital in estimating zooplankton grazing. Horizontal
distribution is important to understanding the development of
populations, with regard to the non-homogeneous or clumped distribution

of their food resources.

SEASONAL DISTRIBUTION OF THE CRUSTACEA

Bosmina longirostris, the most abundant cladoceran of Lake Ontario,
began to increase in abundance in April and May in inshore waters,
although rapid population growth does not result in large standing
crops until June (Table 1). Meximum densities were reached in

August inshore., In deeper, offshore waters, the initial standing

crops were lower in May and June, but July and August densities were

as high as 63, 691/m (Table 2). Following a population crash in
November, Bosmina over-w1ntered as parthenogenetic females, at densities

of only 0.3-10. 27m .

Bosmina coregoni, a larger Bosminid considered characteristic of
oligotrophic waters (see Section VIII), is also found in Lake Ontario.
It likewise overwinters at densities of 4 - 65/m3, but is currently
much legs successful in Iake Ontario, reaching a maximum density of
2,050/m> offshore in October (Table 2).

Among the daphnids, Daphnia retrocurva is currently most successful in
epilimnetic waters, again with an August meximum (11,965/m>) offshore
(Table 2). The smaller Ceriodaphnia lacustris is chiefly a summer
form, as is Holopedium gibberum. Diaphanosoma sp. is a winter form,
in relatively low numbers (4 - 9/m3) from November through Merch

(Table 2).

Polyphemus pediculus, & non-bivalve cladoceran often considered
predatory, is found only during August in offshore waters (Table 2),

Cyclops bicuspidatus was the most common cyclopoid of the offshore
waters, whereas Tropocyclops prasinus was more common inshore (Table 2).
C, bicuspidetus was most abundant during July and August (12,478/m3),
and overwintered at high densities (121—h52/m3) in offshore waters
(Table 2), C. vernalis likewise reached its maximum sbundance in

10



Avugust, but never exceeded densities of 650/m3. Tropocyclops is an
autumnal species, which reached densities of 14,185/mS offshore at the
same time. Thus not only do C. bicuspidatus and T. prasinus show
different seasonal patterns, but their gross horizontal distribution,
to be examined further, is complimentary.

The calanoid copepods, often abundant in oligotrophic waters, are a
diverse assemblage in Lake Ontario, but are never especially abundant.
Unidentified copepodites were most al andant inshore during October-
November, The classical oligotrophic indgeator, Diaptomus sicilis,
was most abundant offshore in June (184/m?) and July Ell97m .
Burytemore affinis, the recent invader from the sea, never exceeded
2350;53 (August) in inshore waters (Table 1).

These data on relative density clearly indicate that Leke Ontario is
characterized by a single seasonal peak in zooplankton production
which occurs during August. Most species overwinter in the lske as
adults, the exceptions being the rare cladocerans, Holopedium,
Polyphemus and Diaphanosoma.

11
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Table 1. INSHORE ZOOPLANKTON POPULATION DENSITIES. Values (number/m3) represent
animals collected with net (64 u aperture) at stations in waters less
then 30 m in depth, over vertical range of O - 5 m.

15-19 12-16 10-1h 21-25 Oct- Nov- 5-9 19-22 24-28 12-16

Species May June July Aug Nov Dec Feb Mar April June
Cladocera ‘ !

Bosmina 13.k 62.2 | 2040, 547, 3628, | 1246, 64.5 62.7 20,5 152,
coregoni :

Bosmina L1.L | 887. | 98k, | 97,7k, 2073. | 126.% 8.8 3.5 | 10.2 | 2723.
longirostris ~

Daphnia 0.5 | 23.8 | 78.6 299. 2.8 1 56.8 | 13.1 1.9 6.1 12.3
galeata I _ : .

Daphnia 0. 22.8 | 8.0 | 8676, 2331. 689. 8.7 2.0 8.5 39.5
retrocurva : _

Daphnia 0. 0.3 0.3 0. 30.3 . 0. 0. 0. 5.2 6.0
longiremis 1

Ceriodaphnia 0. 0.5 101, 3989. 138. L.9 0. 0. 13.6 27.1
lacustris -

Chydorus 0.1 19.7 oLk 358, 70, 610, 0. 1.5 12.0 26.3
sphaericus

Holopedium 0. 0.7 0. 30. L.5 0. 0. 0. 0. 0.
gibberum

POlythuB 0. 0. C. 1(». 0, 60 oo 0. Ot 0.
pediculus

Diaphanosoma O. 0. 0. 20, 3.8 14,0 0. 9.0 0. 0.

lopoida

Cyclopoid 132.0 |18, 1193. 21,552, [11,003. 7532, [1893. [11b5. [13k1.  |17h82.
copepodites 1

Cyclops 170.1 | 53L. 5818. L27h, | 932, 723. | 1k5, 18, |1363. 639.
bicuspidatus

Cyclopg 0.7 | 25.7 | 1L6. 881 262, 129, B3 [ 11.6 | 11.0 203.
vernalis
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Table 1 (continued), INSHORE ZOOPLANKTON POPUIATION DENSITIES. Values (number/m3) represent
animals collected with net (64 u aperture) at stations in waters less
than 30 m in depth, over vertical range of O - 5 m.

15-19 12-16 10-14 21-25 Oct- Nov- 5-9 19-22 24-28 12-16

Speciesg May June July Aug Nov Dec Feb Mar April June

Cyclopoida (cont)

Tropocyclops 0.5 25.6 247, 2000. | 14,185, 1278, | 189.5 53.5 65.1 1%0.
prasinus '

Mesocyclops - - + ++ + - - - - +

Calanoida

Calanoid 0.8 68.8 209, 148. Lok, 218. IR 63.4 | 122.7 266.
copepodites

Diaptomus 28.4 - - 0. - 11.3 0. 15.9 - -
ashlandi

Diaptomus 0. 0. 0. 0.2 21.9 13.0 7.0 2.1 1.5 6.0
siciloides

Diaptomus 0. 50,3 8l b L9, 43.3] 33.7| 4.5 | 37.8 228,
minutus

Diaptomus 0.7 | 25.h 105. 17.5 60.9 90.3| 17L.5 13.4 43.8 6.8
oregonensis 7

Diaptomus 12.7 39.8 1i7. 8.8 63.3 skl k41,0 39.3 39.0 14,9
sieilis

Iimnocalanus 59.6 | 309. 88.7 8.0 33.7 38.9( Lo.2 52.2 | 124.7 38.0
macrurus

Eurytemora 0. 16.8 0. 2350. 161.3 28.2 3.0 o. 22.6 16.1

affinis
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Table 2. (FFSHORE ZOOPLANKTON POPUIATION DENSITIES. Values (number/m3) represent
animals collected with net (64 u aperture) at stations in waters greater

than 30 m in depth, over vertical range of O - 5 m.

15-19 12-16  10-14 21-25 Oct- Nov- 5-9  19-22 2428  12-16
Species May  June July Avug Nov Dec Feb Mar  April  June
Cladocera
Bosmina 0.5 31.3 389. 1453, 2050. 751. 11.0 L.b 5.8 66.1
coregoni
Bosmina 28, 288, ]13206. {63,691, 1764, 75.h 0.3 1.2 2.1 972.2
longirostris
Daphnia 0.4 22,2 | 3027. 99. 13.6 8.5 0. 0.2 0. 0.9
galeata
Daphnia 0. 15.9 149, [11,965. 1733.9 66.7 0. 0. 0.1 25,7
retrocurva
Daphnia o. 0. 29k, 0. 0.7 0.2 0. 0. 0. 0.2
longiremis
Ceriodaphnia 0. 0.7 103. 202, 1k9.8 59.6 o. 0. 0.5 6.7
lacustris ,
Chydorus 0. 16.0 | ek, 100. 33.5 0.7 0. 0. 0. 5.9
sphaericus
Holopediwm 0. 0. 53.9 Te 1.5 0. 0. 0. 0. 0.
gibberum
Polyphemus 0. 0. 0. 3. 0. 0. 0. 0. 0. 0.
pediculus
Diaphanosama 0. 0. 0. 2,5 0.3 C. 0, 0. 0. 0.
Cyclopoida
Cyclopoid 86.7 | 322. 2201, |29,143, | 10,803. 6820, |2260, |1600. 66L, 9674,
copepodite s ,
Cyclops 34k, 12k, p2,478, [12,113. 1182, 345.9 | 121.0 | 268. 452, 538.5
bilcuspidstus
Cyelops 0.7 28.1 190. 643, 132. 131. 13.2 L,9 0.9 34.9
vernalis '




ot

Teble 2 (continued)., COFFSHORE ZOOPLANKTON POPULATION DENSITIES, Values (number/m3) represent
animals collected with net (64 u aperture) at stations in waters greater

than 30 m in depth, over vertical range of O - 5 m,

affinis

15-19 12-16 10-14 21-25 Qct- Nov- 5-9 19-22 24-28 12-16
Species May June July Aug Nov Dec Feb Mar April June
Cyclopoida (cqﬂ;)
Tropocyclops 0. 10.8| 65.6| 1676, 3510, 886.7] 159.8 | 159. 257.5 | 287.9
prasinus _
Mesocyclops - + + ++ + + - - - -
Calanoida
Calanoid 19.9 60.4 | 123.9 116. 331. 128.3 | 36.6 72.4 | 94,5 155.6
copepodites
Diaptomus 0. 0. 0. 0. 0. 0. 0.8 0. 0. 0.
ashlandi
Diaptomus 0. 0. 0. 0. 2.5 5.2 0.3 o. 0. 0.6
sieciloides
Diaptomus 56.7 225, 90.9 73.7 27.8 28.6 | L42.8 54 .4 50.6 h7,3
minutus
Diaptonus 0.8 TO.T 6.1 107.5 35.8 34.5 9.3 6.2 10.7 1.9
oregonensis ,
Diaptomus 22 L 184, | 119.4 17. 26.1 28,3 | 27.4 2h,5 Ly.8 2.5
siecilis
Limnocalenus p8.2 183. 139. 6. 23.8 22.9 | 20.k 50.8 | 127.0 1.4
macrurus
Eurytemora 0. 0. 0. 117.6 110.1 22.6 0.3 0. 9.5 1.b




HORIZONTAL DISTRIBUTLION OF CRUSTACEAN ZOOPLANKTON
AT SPECIES POPULATION MAXIMA

Water quality is reflected in the horizontal distribution of the
crustacean zooplankton of Iake Ontario, From ouwr sampling during the
1972-73 IFYCL swrvey, the distributions of each species are available
from a variety of water strata. In this section we will discuss the
horizontal surface (O - 5 m) distribution of dominant forms at the
time of their seasonal population maxima,

Biclogically it is important to interpret horizontal distributions,
Inpubs of plant nutrients from rivers tribubary to lake Cntario likely
influence secondary production, Thus areas of unusually high standing
crops of zooplankton are likely indicators of stimulation by pollutants
of the nutrient-poor Onbtario ecosystem., Likewise, physical factors
like upwelling, with associated increases in available plant nutrients,
may influence chserved horizontal distributions of zooplankton. In
the final interpretation of lLake Ontario resulls, such information
must be considered. ’

lastly, the Onterio ecosystem is extremely dynamic., Iarge populations
of warm-waber cladocerans, initially developing inshore, may be

carried offshore, with 1little final correspondence between the location
of a clump in time and the environmental factors which led to its
development.

The Cladocera

The horizontal distributions of the cladoceran and copepod crustaceans
will be discussed as a sequence of possible eubrophic indicators from
Bosmina longirostris, the most useful key to extreme eutrophy, to
Diaptomus sicilis, the most primitive oligotrophic form,

The smallest major cladoceran, Bosmine longirostris, is likely a
eutrophic indicator because of its diet, which permits grazing on

large forms of algae. It is predominantly en inshore form (Section V),
presently close to urban centers, Bosmina longirostris was found in
Ontaric over 12 months, but reached maximum density during August 1972,
Clearly the horizontal distribution of B. longirostris is (a) character-
ized by greater denmsities inshore, and (b) associated with urban
shoreline development and river inflow., At maximum development from

21 - 25 August 1972, it reached densities of greater than 200,000/m3
off Toronto, Ontario, and 300,000 off Oswego, New York (Figure 3).
Likely the Oswego case was influenced as much by the agricultursl
nubrient load of the Oswego River as by the city itself, whereas the
effect from Toronto is likely more directly associated with nutrients
originating from the city. In both cases, of course, such nutrient
stimulation is thought to have its primary impact upon the phytoplankton,
with the response which we have observed so clearly in the zooplankton
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Figure 3. Density (no./m3) of eutrophic Cladoceran Bosmina longirostris
on 21 - 25 August 1972 in surfsce waters (O - 5 m) of Lake

Ontario at 60 stations of IFYGL Biology Program



a secondary one, Bubt the usefulness of Bosmina longirostris as an
indicator of stress is obvious.

Bosmina coregoni, almost twice as large es B. longirostris at maturity,
has been considered an oligotrophic form. In contrast to the inshore
preferences of B. longirostris, B. coregoni exhibited offshore blooms
of up to 30,Ood7m3, also during 21 - 25 August 1972. These intense
concentrations were largely confined to the eastern end of Iake Ontario
(Figure 4), with large aggregations of 20,000/m3 and 1,500/m3 offshore
of Rochester, New York, and a cell of lesser density at the outflow of

the lake,

The third common cladoceran, Daphnia retrocurva, while not classically
used as an indicator of eutrophicstion, is a small species which
withstands fish predation well, and thus is very successful, Large
inshore concentrations were found again at Oswego_ (35,000/m3) and just
eastward from Oswego at Nine Mile Point (lO,OOO/m3), the site of a
nuclear power plant complex from 21 - 25 August 1972. A third cell

of maximum densities of 20,000/m3 was located west of Rochester
(Figure 5).

The Copepods

Dieptomus sicilis, in sharp contrast to the cladoceran Bosmina longiro-
stris, is the most oligotrophic form in the Great Leakes, and remains

the dominant species in oligotrophic Lake Superior. As expected of an
oligotrophic indicator, it develops its maximum population earlier (July)
then Bosmina longirostris (August), and this development occurs in
deeper, cooler midlake watermasses, Currently not nearly as abundant as
Bosmina, D. sicilis densities during 1972 did not exceed 375/m3. Two
large cells were found in eastern Lake Ontario (Figure 6), one occupying
most of the deepwater hasin north of Rochester and Oswego, and the other
between this larger cell and the outlet during the period 10 - 1k July
1972. less intense inshore development was observed in shallow Mexico
Bay in the extreme southeast corner of the lake and in the western
portion just east of the Niagara River inflow.

Diaptomus minutus, a more mesotrophic species with the predatory
avoidance characteristics associated with small size at maturity, also
exhibited an offshore distribution at maximum development. ILarge

clumps with relatively low densities of 300 - lOOO/m were found in both
the western and eastern parts of Lake Ontario from 12 - 16 June 1973.

In contrast to the cladocerans, these cells were always centered well
offshore (Figure 7).

The cyclopoid copepods have not been used as indicators of pollution

in the traditionsl sense. They are likely predat@rs which obtain a
living by piercing and sucking body fluids from rotifers and small
crustaceans, Three species are dominant in ILake Ontario. In order

of abundance, these are Cyclops bicuspidatus, C. vernalis and
Tropocyclops prasinus, Cyclops bicuspidatus reached its population
maeximum in July, C. vernalis in August, and Tropocyclops in October 1972.
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Figure 4., Density (no./m3) of oligotrophic Bosmina coregoni on 21 - 25

Loregonl
August 1972 in surface waters (O - 5 m) of Lake Ontario st
60 stations of IFYGL Biology Program
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Figure 5. Density (no./m3) of eutrophic Desphnia retrocurva on 21 - 25
August 1972 in surface waters (O - 5 m) of ILake Ontario at
60 stations of IFYGIL Biology Program
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Figure 6. Density (no./m3) of ultra-oligotrophic Diaptomus sicilis
on 10 - 1k July 1972 in surfece waters (0 - 5 m) of Lake
Ontario st 60 stations of IFYGL Biology Program




e

ST

22

L
!
/
us minutus on 12 - 16

L e \_/\
e
+om

N e/
. /m3
June 1972 in surface waters

P

Iy
/i 7

...... M/ //\ \ \_7\
= Lege

Lake Ontario at

(0 - 5 m) of

) of mesotrophic Diapt

Density (no
60 stations of IFYGL Biology Program

Figure 7.



Cyclopoid copepodites, or immetures of the above three species, were
abundant from 21 - 25 August 1972, both inshore and offshore (Figure 8).
A large cell with maximum densities of SO,OOO/h3 was present in shallow
eutrophic Mexico Bay in southeast lLake Ontario, but the greatest
concentrations were in the central basin of the lake (100,000/m3) and
inshore just southwest of Toronto (90,000/m3). Cyclopoids develop
rather slowly, and it is likely that large sggregations may drift

about the lake for long periods of time with little relationship to

the origin of the underlying environmentsl factors responsible for
their initial population explosion.

Cyclops bicuspidatus, the most abundant of the cyclopoid copepods, is

a spring species reaching a maximum abundance by early (10 - 1) July.
In eastern Lake Ontario it was most abundant over deepwater at Station 75
(20,000/m3). In the western waters a large cell was_located in midlake
(70,000/m”) and another inshore at Toromto (50,000/m3). The density
of Cyclops in the inflowing waters from ILake Erie was apparently rather
low (10,000/m3), as illustrated in Figure 9. Since Cyclops is a seizer
and serum sucker probably feeding upon rotifers and small crustaceans,
its distribution may reflect the sbundance of such foods, but is

likely less closely tied %o algal and nutrient distributions and thus
is not useful as an indicator of envirormental stress.

Cyclops vernalis was much less ebundant than C. bicuspidatus. Two
small concentrations were observed in western lake Ontario during
August (Figure 10), one off of Toronto (1500/m3), from 21 - 25 August
1972. Elsewhere densities ranged between 250 and 1500/m3. Together
with the data on C. bicuspidatus, these densities of C. vernalis may
enable modellers to estimate the incidence of zooplankton (non-Fish)
predators.

Tropocyclops prasinus is an autumnal form which reached densities of
335,0007m3 during October 1972_(Figure 11). It was found in & very
large inshore bloom (200,000/m3) west of the Murray Canal, which
connects the Bay of Quinte to Lake Ontario, from 30 October through
3 November 1972, The relationship of such blooms in Popham's Bay to
nutrient inputs from the Bay of Quinte should be answered,

Generalities Regarding the Horizontal Distribution of the
Crustacean Zooplankton

Certainly the cladocerans are most abundant close to shore, while the
copepods prefer deeper waters. These data illustrate differences
within these two orders, indicating clearly that some cladocerans
prefer more eutrophic conditions than others, while some copepods are
more oligotrophic than others. Bosmina longirostris, clearly the most
eutrophic form, exhibits a tendeney to explode in areas of known
perturbation, especially off the Oswego River and the City of Toronto.
Bosmina coregoni, a more oligotrophic indicator on a relative scale,
is found in large offshore clumps, well away from major sources of
inorganic and organic plant nutrients, Daphnia retrocurva is
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Figure 8. Density (no./m3) of Cyclopoid copepodites on 21 - 25 August

1972 in surface waters (0 - S m) of Leke Onterio at 60 stations
of IFYGL Biology Progran
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Figure 9. Density (no./m3) of Cyclops bicuspidatus on 10 - 14 July
1972 in surface weters (O - 5 m) of Lake Ontario at 60

stations of IFYGL Biology Program
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Figure 10, Density (no./m3) of Cyclops vernalis on 21 - 25 August 1972
in surfece weters (O = 5 m) of Leke Ontario at 60 stations

of IFYGL Biology Program
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Figure 11. Density (no./m3) of Tropoecyclops prasinus on 30 October -
3 November 1972 in surface waters (0 - 5 m) of Lake Onterio
st 60 stations of IFYGL Biology Program




intermediate between the Bosminas in its response, probably closer
to B. longirostris.

Clearly Diaptomus gicilis, often called the most oligotrophic crustacean,
exhibits an offshore distribution, as does Diaptomus minutus. From

our observation, strongly influenced by information in the literature,

we have erected a continuum of species, indicative of early oligotrophy
to eutrophy. For these found in Leke Ontario, the extremes might include:

Early oligotrophy: Diaptomus sicilis

Oligotrophy: Bosmina coregoni
Mesotrophys Diaptomus minutus
Eutrophy: Daphnia retrocurva
ILate Eutrophy: Bosmina longirostris

Communities of Lake Ontario Under Stress

Four restricted areas of this tremendously large system are currently
under stress, as indicsted by their zooplankton communities. These
include the waters adjacent to Metropolitan Toronto, those off the
Oswego River, and three shallow and productive Bays, Mexico Bay in
southeast Iake Ontario and Popham's and Weller's Bays adjacent to the
Murray Canal which connects Lake Ontario to the Bay of Quinte on the
northeastern Cansdian shore.

We have concluded that these areas are under stress, based on a
consideration of the relative numbers of cladocerans and calanoid
copepods found at maximum density, usually during July and August.

In the four areas under stress, the mean density of Bosmina longirostris
at population maximum_was 150, OOO/m s while thet for Diaptomus sicilis
and minutus was 312/m>, for a Bosmine:Diaptomus ratio of L80:1 (Table 3).
In more oligotrophic waters at stations 17, 77 and 83, the mean density
of Bosmina was lOOO/m and that of Diaptomus was 255/m3, for a
Bosmina:Diaptomus ratio of 3.9:1. Thus Diaptomus, the oligotrophic
form, is relatively more abundant in oligotrophic waters as indicated.
Bosmina, on the other hand, was 150 times more abundant in eutrophic
than oligotrophic waters in this example.

Clearly, the Envirommental Protection Agency should consider solutions
to problems of accelerated eutrophication in U.S, territorial waters
near Oswego and especially in Mexico Bay, and the Canadian government
should be concerned with the same problem in the area of Toronto and
in shallow Pophem's and Weller's Bays on the northern coast of Lake
Ontario. It may be possible to separate cultural causes from simple
morphometric (depth) relationships in these cases. That is, the
problems associated with the input of nutrients from the Oswego River
and Toronto may have engineering or other technical solutions. The
problems of high productivity in the shallow bays may be primarily
associated with their morphometry. These bays may be important feeding
grounds for young fishes and a slowing of their eutrophication may

be neither feasible nor desirable.
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Table 3. COMPARISON OF AREAS UNDER STRESS WITH OLIGOTROPHIC
AREAS ON BASIS OF RELATIVE DENSITIES OF DIAPTOMUS
SICILIS + MINUTUS AND BOSMINA LONGIROSTRIS <n0.7m3).

Density of (rganisms at Maximum

Diaptomus Bosmina
sicilis + minutus longirostris

Areas under stress:

Metropolitan Toronto 100 200, 000
Oswego Area 150 300,000
Mexico Bay 500 50,000
Popham's end Weller's Bays 500 50,000
312.5 150,000

MEAN Bosmina:Diaptomus ratio 480:1

Oligotrophic Areas

Station 17 (mid-western) 11 0
Station 77 (mid-eastern) 7ho 0
Station 83 (mid-eastern) b 3,000
255 1,000

MEAN Bosmina:Diaptomus ratio 3.9:1
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SECTION V
EFFECTS OF URBAN CENTERS ON ZOOPLANKITON POPULATIONS
INTRODUCTION

The zooplankton faunas of the Leurentian Great Iakes reflect water
quality, with seasonal population equilibria apparently achieved in

a short time between the quantity and quality of algal foods and the
density of grazers. Thus, to some degree, the variety and abundance

of the zooplankton is a reflection of the secondary influences of
nutrient lomding. In a similar fashion the population size structure,
and ultimately the species composition of the zooplankton, is influenced
by their fish predators (Wells, 1970).

As a working hypothesis, we suggest that urban development along the
shores of Lake Ontaric influences the community structure of inshore
zooplankton populations during a growing season. A proposed mechanism
might involve the input of nutrients, in turn stimulating the production
of bluegreen algae, or the discharge of substances inhibitory eor lethal
to zooplankton growth. However, we will not attempt to further define
this mechenism now. The purpose of this particular analysis of data
was to test this hypothesis. Basically three questions are important.
First, do differences in community structure occur lakewide on a
defined horizontal scele within a growing season? If so, are such
differences in community structure related to long-term changes
demonstrated for Lake Ontario? And most importantly, what do such
differences infer regarding the eutrophication of Lake Ontario's
ecosystem?

Definition of the time-scale of changes during community succession is
important to understanding eutrophication. This succession has been
partially answered. Qver time, the zooplankton of the Great Lakes
probably have adapted to both changing foods and predators. During a
recent period of accelerated cultural eutrophication commencing sbout
1900 (Beeton, 1969), major changes in zooplankton camunity structure
probably were initiated. Diaptomus sicilis, the dominant form in

Leke Superior, seems the most oligotrophic form in the Great Lakes
(Patalas, 1972). Toward the eutrophic end of the spectrum, the summer
zooplankton community of Lake Ontario has shifted since 1939 from
dominance by Diaptomus to an abundance of Bosmina longirostris (McNaught
and Buzzard, 1973). 7Thus long-term shifts have been documented for
Lake Ontario and probably have occurred in all of the lower Great Lakes.

Lake Ontario is the seventeenth largest body of freshwater in the world
(Hutchinson, 1957), an internastional resource of tremendous value to
both the United States and Canada. Lske Erie, upstream to Leke Ontario,
is certainly responsible for important orgenic and inorganie inputs.
Thus it is also the purpose of this analysis of the Ontario ecosystem
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to detect the ecological impact of in basin inputs of nutrients and

other substances. This will be attempted by dividing lLake Ontarioc

into three segments, with special attention given to proximity to

human influence. These designated aress thus include (1) inshore

waters adjacent to urban centers and less than 30 m in depth, (2) inshore
waters not offshore from but adjacent to rural areas, and (3) offshore
waters greater than 30 m in depth.

Vertical plankton hauls were taken from the NOAA R/V Researcher at the
60 IFYGL sampling stations (Figure 12) on the cruises of 12 - 16 June,
10 - 14 July end 21 - 25 August 1972. Fortunately these 60 stations
selected by the IFYGL management were comparable within the framework
of our lakewide division. The urban inshore stations had a mean depth
of 14.0 m, whereas those stations designated rural inshore had a mean
depth of 18.5 m.

COMPARISON OF ZOOPLANKTON COMMUNITIES

Basically three types of comparisons will be made between populations
inhabiting urban inshore, rural inshore, and offshore waters. First
the relative densities of each species will be contrasted. Secondly,
traditional measures of Shannon-Weaver diversity, richness and evenness
will be utilized. Lastly, community indices, including the theoretical
community competition coefficient (&) and community carrying-capacity
(K) (Levins, 1968) will be used. Discussion and application to Great
Lakes problems of these indices by Vandermeer (1972), Lane and

McNaught (1970), and McNaught and Buzzard (1973) may be consulted for
information on formulations and application.

Density Differences

In comparing densities (Table 4), relatively higher numbers, but fewer
species of many cladocerans were found in urban inshore waters.

Daphnia longiremis was limited to offshore waters, while Bosmina
longirostris, Ceriodaphnia, Chydorus, Polyphemus and Diaphsnosoma were
usually more abundant offshore. However, on a unit volume basis (no./m3)
the cladocerans, usually considered warm waler organisms, were more
abundant inshore than offshore during June-August (mean of 6k4,325/m3
versus 33,737/m3). Roth and Stewart (1973) found a similar situation

in Iake Michigan. 1In contrast to the cladocerans, the cyclopoid
copepods did not exhibit such an obvious trend. Among the calanoid
copepods, both Diaptomus minutus and D. oregonensis were more abundant
offshore, as was Limnocalanus, a cold water form. A two-way analysis

of variance demonstrated that zooplankton densities varied significantly
(p < .01l) with time (Table 7), but not with location. Clearly there

are seasonal pulses in zooplankton densities, as we have long realized,
but the differences between urban inshore, rural inshore and offshore
waters are not effectively described in terms of total crustacean

zooplankton densities.
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Table 4. COMPARATIVE MEAN DENSITIES (#/w3) OF CRUSTACEAN ZOOFLANKTON
FROM O - 5 m DEPTH, CONTRASTING URBAN INSHCRE VERSUS
OFFSHGRE COMMUNITY COMPOSITION.

June 1972 July 1972 August 1972
Big Big Big
Species Cities Offshore Cities Qffshore Cities Offshore
Cladocerans
Leptodora kindbtii + + + + + +
Bosmina coregoni 12 31 82 389 ko2 1,453
Bosmina longirostris 179 288 7,060 13,206 17k,580 63,691
Daphnia galeata - 22 108 3,027 1,873 99
Daphnia retrocurva 5 16 164 k9 6,028 11,965
Daphnia longiremis - - - 294 - -
Ceriodaphnia lacustris - 7 - 103 2,399 L,203
Chydorus sphaericus - 16 - 640 30 100
Holopedium gibberum - - - 54 43 7
Polyphemus pediculus - 0 - + 11 7
Diaphanosoma - - - - - 3
Cyclopoida
Copepodites 1,160 323 816 2,201 27,586 29,143
Cyclops bicuspidatus 650 1,24k 17,555 12,478 4,158 12,113
Cyclops vernalis 76 28 43 190 1,011 643
Tropocyclops prasinus 25 11 11 66 1,874 1,676
Mesogcyclops Spp. - + - + + +
Calanoida
Copepodites 35 60 97 12k 203 116
Diaptomus minutus 67 225 23 91 39 Th
Diaptomus oregonensis 10 71 - 76 oL 108
Diaptomus sicilis 18 184 17 119 58 17
Limnocalanus mscCrurus 68 183 L7 139 24 6
Eurytemora affinis 28 + - 11 60 117
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Diversity Differences

Comparison of the three lake regions, using Shannon-Weaver diversity,
as well es the richness and evenness components, illustrated some
significent differences between watermasses (Tables § - 6). In all
three summer months, the wrban inshore areas exhibited the lowest
diversity (1.13 - 1.66 bits), with rural inshore areas intermediate
(2.43 - 2.93) and offshore waters most diverse (2.9L4 - 3.31), Note
that these ranges in diversity do not overlap. During the months
June and July fewer species (12 - 1L) were found in urban inshore areas,
and the richness component was lower (2.49 - 3.85) than in offshore
waters (3.76 - 4.32). In August the evenness component accounted for
reduced diversity in urban inshore waters. The location and time
effects on diversity were both highly significant (p< .0l), as shown
in Table 7.

Differences in Community Indices

Biotic communities should evolve toward a moderately low level of
interspecific competition, otherwise species extinction will force
such evolution, In apparently steble planktonic communities, as in
oligotrophic lakes, the mean community competition coefficient might
be on the order of 0,3, For a larger number of samples collected from
Lake Michigan the mean community alpha was 0.31 (Lane and McNaught,
1970). Thus a third comparison, between location and alpha, was
attempted (Table 7). During the months of June, July and August, 1972,
the mean community alpha was highest for the communities of urban
inshore waters. In two of three cases, alpha was lowest for communities
of offshore waters. These indices suggest that offshore communities,
with reduced levels of potential interspecific competition, are the
most stable ecologically. 1In contrast, the urban inshore communities
were again judged least stable, and by using an index independent of
the previous Shannon-Weaver diversity computation. The effect of
location upon alpha was highly significant (p < .0l), while there was
also a significant effect (p < .05) of time of year (Table 7). Thus
two ecological indices have suggested greater instability in urban
inshore regions,

Similarly, a second community index, carrying capacity (K), was higher
for urban inshore waters, as compared to rural inshore areas (Tables 5 -
6). Since this theoretical estimate of carrying capacity is ceslculated
using alpha (Levins, 1968), this conclusion is not unexpected. However,
the ratio (N/K) of observed density (N) to theoretical carrying capacity
(K) is probably a better index of eutrophication. During these same
three months the N/K ratio suggested that urban are s were closer to
carrying capacity than rural inshore waters. Moreover, since we are
dealing with r-selection organisms, which £ill only a small fraction

of their carrying capacity, it was logical that these ratios would
remain below 15%. It should also be noted that the offshore communities
of zooplankton are closest to theoretical capacity (11 - 12%). A
two-way ANOVA suggested that the effect of location on the ratio of N/K
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Table $3 BIG CITIES (INSHORE) COMMUNITY STRUCTURE.

Date

1972

15-19 Mey
12-16 June
10-14 July

21-25 August

20 OCt 0’3 NW-

27 Nov.-3 Dec.

1973

5-9 Feb.
19-22 Mar.
2428 April

12-16 June

MEAN

(June 72-June 73)

Abbreviations in text.

Community
Competition Relationships with Number
Density | Coefficient Theor. Carrying-Capacit Species | Diversity
N/m3 a  var o K mﬁ‘fwzﬁyﬁ S est. S| H Rich Even
2,400 53 .12 31,207 .08 .75 1k L 1.13 3.85 .98
26,020 | k0o .12 192,088 .14 61 12 5 1.5 2,49 1.31
220,486 .56 .11 3,580,032 .06 .81 20 5 ' 1.66 3.56 1.28
19,5#7 .58 .11 319,395 .06 .90 21 5 1.57 L.66 1.79
9,b76 | .70 .11 118,479 .08 .95 18 5 1.73 L4.27 1.38
2,462 68 .12 33,551 .07 .88 L 5 1.33 3.83 1l.16
1,325 61 .11 10,571 .13 .86 10 L 1.28 2.88 1.28
1,608 | 61 .11 11,451 L1k 81 9 4 9k 2.49 .92
7,474 | .38 .10 52,521 .14 .71 11 5 1.25 2.58 1.2
32,310 .56 483,255 07 .81 1h.3 1.37 3.k0 1.26
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Date

1972

15-19 May
12-16 June
10-14 July

21-25 August

30 Qet.-3 Nov.

27 Nov.-3 Dec.

1973

5-9 Feb.
19-22 Mar.
24-28 April

12-16 June

MEAN

(June T2-June T3

Table 5b, INSHORE (LESS BIG CITIES) COMMUNITY STRUCTURE,

" Community
Density ggzgiziziﬁﬁ Theor., Carrying-Capacity Species Diversity
N/m> o var g K N/K K/ (8/g)| § est. S| H Rich Even
495 L6112 5,239 .09 14 5 1.47 4.83 1.28
2,288 .33 .12 40,863 .06 19 7 2,k3 5.36 1.9
20,299 .31 .09 213,957 .09 18 8 2.73 3.95 2.18
251,259 39 .10 (1,303,347 .19 T 21 9 2.92 3.70 2,21
Lo,061 Sh .13 583,453 .12 48 20 15 2.b0 4,13 1.8
13,833 L6 .15 179,968 .08 1.00 21 9 2.9 4,83 2.23
2,602 60,12 35,364 .07 Ok 15 15 2,33 L.09 0.86
1,830 | .52 .13 28,179 .07 .88 18 8 2.17 5.83 1.73
n,lah .36 13 Lh,203 .09 T 19 12 2.3 497 1.9
26,132 .35 10 Los5,847 .06 .73 19 8 2.575 k.08 2.0
40,270 A3 315,042 .13 2.55 k4,55 1.87




L€

Date

1972

15-19 May
12-16 June
10-14 July

21-25 August

30 Oct.-3 Nov,

27 NOV."3 Dec.

1973

5-9 Feb.
19-22 Mar.
24-28 April

12-16 June

MEAN

(June T2-June 73

Table 6.

CFFSHORE COMMUNITY STRUCTURE.

Conmunity
Competition Relationships with Number
Density |Coefficient Theor, Carrying-Capacity Species Diversity
N/md o ver g K N/X K/ (B/g) | S est. S| H Rich Even
670 A48 .13 5,613 .12 1.21 12 i 1.95 3.89 1.81
2,991 .29 .08 2,784 .12 .69 16 9 2,99 4,80 2,48
33,217 | .27 .10 383,233 .09 .80 18 10 2.95 3.76 2.35
129,994 L1100 1,196,729 .11 .95 19 9 3.31 3.52 2,59
22,365 L9 L5 328,726 .07 .95 21 16 3.23 5.60 2.5
9,816 Sk .18 134,737 .07 1.07 19 16 3.30 Lk,51 2.58
2,763 A7 .13 Lo,969 .07 w3 17 2.55 4,04 1.23
2,291 58 .11 20,hk2h .11 Nel 12 15 2.76 3.27 2,55
1,891 39 .18 18,540 .10 .89 15 18 2.96 L4.27 1.0
12,158 28 .11 186,072  ,07 .01 19 7 2.69 L.k1  2.10
2k, 165 RS 259,357 .09 1.01 3.19 k.25 2,15




Table 7.

Effect upon

Effect upon
competition

ANALYSIS OF VARIANCE (2-WAY ANOVA) FOR EFFECT
OF LOCATION AND TIME UPON DENSITY, COMMUNITY
COMPETITION COEFFICIENT, THE RATIO DENSITY TO
CARRYING CAPACITY (N/K), NUMBER OF SPECIES (S),

Effect upon

Effect upon

Effect upon

AND DIVERSITY (H), -- = p<.0l, - = p<.05,
density: Sum of Sq. d.f. Mean 54.
Total 10.6x10£13° 26 8
Location 11,7x10 0 2 5.8x10
Time 9.8x10% 8 12.3xl()g
Residual 7.3x10 16 L,5x10
coefficient:

Total RikkI 26 .005
Location .118 2 .003
Time 249 8 , 0003
Residual .00k 16

N/K:

Total .002 26

Location . 00005 2 . 00002
Time . 0006 8 . 00008
Residual .002 16 . 0001

number species:

Total 335.4 26

Location 96.5 2 48,2
Time 158.7 8 19.8
Residual 80.1 16 5.0
diversity:

Total .1 26

Location 12.4 2 6.22
Time 1.2 8 .158
Residual R5) 16 2.59

38

ZR



was not significent (p >.05) (Teble 7). Thus the ratio of observed
to theoretical carrying capacity (N/K) does not confirm the other
evidence suggesting that dramstic changes are occurring within water-
masses off larger cities aslong Lake Ontario's shores.

SIGNIFICANCE

Fewer specles of crustacean zooplankters were found in urban inshore
areas of Lake Ontario than in adjacent inshore or offshore regions.
While the cladocerans Daphnia, Ceriodaphnia and Chydopus are important

in rural inshore areas, they have given way to Bosmina longirostris
and Cyclops in urban inshore waters.

Ecologically it was significant that seasonal and geographical
differences in zooplankton distribution wherein the wrban inshore
waters were presumed more eutrophic than offshore waters, paralleled
changes that have occurred in the zooplankton communities of the
Great Iaskes over much longer periods of time. These findings thus
suggest that in waters offshore of urban centers we find drifting,
planktonic communities which are highly modified, even though drifting
along shore rapidly at velocities of 10 km/day (Scott, 1973). The
causal effects of changes in zooplankton community composition off
large cities quite plausibly are included in the concepts of algal
resource availability, zooplankton selective feeding, and zooplankton

predator abundance. These mechanisms are currently being investigated
in our laboratory.

From a management viewpoint, the indices of diversity and theoretical
community competition may be used to identify similar urban-influenced
watermasses. More importantly, such indices should be useful in the
conduct of surveys, especially as nutrient inputs to the Great ILakes
are reduced,
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SECTION VI

ACOUSTICAL ESTIMATES OF ZOOPLANKION BIOMASS

THE ACOUSTICAL METHOD FCR DETERMINATION
OF ZOOPLANKTON BIOQMASS

The echo-integrating sonar, especially designed to be sensitive to
particles of the size and density of zooplankton, has been described
previously (McNaught, 1973). The approach was to transmit an exact
waveshape (sound-wave) and detect the return, using & 100 channel
signal averager. Each channel thus corresponded to 1% of depth (or
time). The returning signal was simultaneously fed into an synchronous
demoduletor, then to a storage oscilloscope, providing s picture of
zooplankton abundance with depth over time. The data from the signal
averages, the heart of the system, were also displayed on an X-Y
plotter, and later processed from paper tape using a program described
below,

The 5-frequency sonar (53 or 80 kHz, 120, 200 and 500 kHz ) operates

on the principal that the maximum reflectivity from small targets
(zooplankton) nearly the same density as water itself is obtained

when the wavelength of sound is equivalent to the diameter of the
(sphaericel) target (McNeught, 1968, 1969). Thus, as successively
higher frequencies are employed, smaller and smaller organisms can

be detected. For example, sound at a frequency of Z00 kHz is maximally
reflected by particles 2 mm in diameter, with reasonable sensitivity to
particles down to 1 mm in diameter. Sound at a frequency of 500 kHz

is maximelly reflected by particles 0.8 mm in dizmeter, and to some
extent by particles as small as O.% mm (Figure 13). Thus these two
frequencies combined can be employed to give an estimate of the biomass
of zooplankton between 0.8 and 2 mm in diameter. In the same way,
signals from the 200 kilz and 120 kHz projectors provide an estimate of
the biomass of zooplankton between 2 mm and 3 mm in diameter, and the
120 kHz and 80 kHz projectors provide an estimate of the biomass
between 3 mm and 5 mm, which is chiefly fish larvese and fishes. These
low-frequency projectors are thus used to eliminate echoes from fishes
from the zooplankton biomass estimate (or alternatively, to estimate
the biomass of fishes in Lake Ontario).

Corrections for properties of Sound and Transducers

In determining the zooplankton biomass with depth using acoustical
techniques, only physical correction factors have been employed., The
necessary factors are (a) the relative strength of the acoustical
output (frequency normalization) for each frequency transducer, (b) the
relative attenuation of sound at 80, 120, 200 and 500 kHz, and (c) the
beam angle of the transducer (Teble 8). These correction factors have
been employed in writing a program to correct raw field data.
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Figure 13. Reletionship between beckscattering strength (Appendix B),
used to calculete biomass of zooplenkton, and size of
spherical particles for five frequencies (80, 120, 200, 500
and 1000 kHz). (From McNaught, 1969)
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Table 8. CORRECTION FACTCRS FOR ACOUSTICAL RETURNS NECESSARY TO EQUATE RETURNS TO
BIOMASS OF ZOOPLANKION

Formula: intensity x normalization x attenuation = Correction Factor
- beam correction

(step 1) (step 2) (step 3)
Frequency Normalization Attenuation factor (x)
Bottom Corr. Equiv. Beam Correction
Corrections factor (x) Channel Depth (M) factor (5° angle) (3)
80 kHz 1.056 L 1.4 1.08 im 1.00
5 1.7 1.12 2m 1.16
3m 1.33
120 kHz 1.161 6 2,0 1.17 bm 1.51
7 2.4 1.2k 5m 1.71
8 2.7 1.29 6m 1.92
Tnm 2.13
10 3.4 1.h2 9m 2.61
11 3.7 1.48 10m 2.8
500 kKHz 3,282 12 L 1.55



Data Correction

In Table 9a we see an example of raw field data (first four sets at

80, 120, 200 and 500 kHz). These acoustical reflectivities have been
multiplied by the suggested correction factors (Table 8) to yield

four sets of "corrected profiles” (Table 9b). Then these corrected
profiles are subtracted (120 - 80 kHz, 200 - 120 kHz and 500 - 200 kHz)
to yield biomass estimates for particles of the three size ranges
previously indicated (Table 9c). Since the data are not useful in 1%
increments of the gated interval or scan depth, they are then converted
to acoustical reflectivity per 5 m interval, again for three size
ranges (last block) (Table 9d).

Calibration of Acoustical Technique

An empirically based calibration was made by comparing the sum of
differences in acoustical reflectivity, specifically between the

200 kHz and 120 kHz channels and the 500 kHz and 200 kHz channels,
with the product of numerical density of zooplankton and their mean
weight. This calibration utilized the data of the cruises of 21 - 25
August 1972 when animals were abundant and 30 October - 3 November
1972 when animals were relatively scarce. Because the 6l aperture
net used to collect animals was most efficient over a 5 m tow, and
because the sonar likewise was most sensitive from O - 5 m, all
calibration points were based upon O - 5 m data. A linesr regression
was obtained for the relationship between acoustical reflectivity
(D.C. volts) and zooplankton biomass (g/m3 dry-wt), such that biomass
(g/m3) is related to corrected acoustical reflectivity (D.C. volts)
as follows:

(Corrected )
Biomass (g/m3) = 0,681 + 13.53 (Acoust. Ref)

Thus we observe (Figure 14) that the acoustical technique is insensitive
to biomass levels of less than 0.68 g dry—wt/m3. At very low acoustical
reflectivity, it appears that biomass is overestimated.
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Table 9 (b). CORRECTED ACOUSTICAL PRCFILES
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Table 9 (c)o

DIFFERENCES BETWEEN REFLECTIVITIES AT ADJACENT
FREQUENCY ENVELOPES (120-80 kHz, 200-120 kHz,
AND 500-200 kHz)
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Table 9 (d). THREE PROFILES AT CONSTANT 5 m INTERVALS,
IN D.C. VOLTS/m®, LAKE ONATRIO, STATION 17,
AUGUST 1972.

PUNCHOUT CHANNIL DI FFERENCES?

>0

NS STA 17 FA 10%%4 £VG 5 DEXTH 130 SCAN 170
MEAN VALUE @F FrOrIL¥S OVERE, 54 INTERUALS

CH - 2 180-80 <9935  £00-120  +0049  500-200 ~.%037 &
Ci 3- 4 120-80 141889  £00-120 <1957  500-£00 =~.0080 10i
CH 5 € 120-866 141377  S00-150 398 €  S00~560 <8051 18y
i 7- 8 126-80  1.13€¢¢  £00-120  +€637  500-260 +4377 &0
€ 9-10 120-80 1.134%  200-180 76 500-£00 .« €777 25¢
CH 11-12 180-80 1.132&  £00-150  +97%5  S00-200 .9234 30
CH 13-14 1E0-B0 141880 £00-150 lol2d3  BOO-£00 161705 35
H 15-16 120-80 1.138¢  &00-126 1.3070  S00-200 1.4005 40
4 17-18 120-860 141487  200-120 1.4571  S00-200 1.€077 454
CH 19-20 180-80 1.1404  E00-180 1.6107  500-500 1.507C 50
Gl 2l-2¢ 120-80 121340 200~120 1e7565  5G0-20C  Fe G08E  5bid
CH  23-c4 180-60 1.1882  £00-15G 1.9053  S00-500 S. 1948 €0
Ci 2526 12080 121811 200-1£0 £¢0514  500-£00 Sed568 651
CH 27-28 180-80 1.11¢90  £00-120 2.1974  500-200 £.5767 70x
Cd  £9-30 120-80 11171  £0G0-120 £2.3510  S60~200 2. T3, 754
CH 31-32 1£0-80 141127 £00-120 2.5585  500-£00 2.9605 B0
CH 3554 120-66 1.1095  200-120 £.7041  500-200 3.1535 65
CH 3536 126-80 1.0990  S00-120 2.8938  500-2C0 3« 34% 90
CH 37-3% 120:80 1.089€¢  200~-120 3.086  50C-500 345360 954
G 39440 150-80 140839  200-120 3.5511  S0G-2G0 3. 7301 1609
CH  4al-42 120-60. 1.050€ 200-120 3.4745  500-500 3.9177 1054
CH  43-44 150-80 1.0687 200-120 3. G4 500-£5C0  4.1074 110w
CH 4546 120-80 1.0637 200-150 3.86C76  500-200 4.2989 1151
CH  47-48 120-K0 1.0%89  200-150 4.0042  500-200. 4¢ 4900 1204
CH 49-50 120-50 1.0516  £00-120 4.£C13  500-200 4. 600 1281
CH 5l1-52 120-80 1.045€ £00-120 404550  500-200° 4.8C8 ¢ 1304
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Corrected for net eff.=.47) Dry-Wt. Biomass (g)/m3
o
I

Y=0.68l+13.53X

r =.80

1
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Acoustical reflectivity (D.C. Volts)/ m3
Figure 14.

Regression of zooplankton biomess (g dry wt/m3) ageinst
escoustical reflectivity (D.C. volts/m3), made from actual
semples and acoustical profiles collected simultaneously
on Leke Onterio
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VERTICAL PROFILES OF REIATIVE ZOOPLANKTON BIOMASS

Since the trophogenic zone, or the waters where phytoplankton photo-
synthesis exceeds respiration, is confined %o the upper 30 m in Iake
Ontario, previous studies of zooplankton abundance have centered upon
the upper 50 m of water (Patalas, 1969; Watson, 1974%). A major
contribution of the zooplankton acoustical samples is an indication of
abundant, zooplankion size particles at greater depths than 50 m.

Once acoustical data have been placed in 5 m depth intervals for each
station (Table 9), it is relatively simple to produce a lakewide
estimate (Table 10) for each cruise. On 30 Qctober - 3 November 1972,

2 - 3 mm particles (200 - 120 kHz) and 0,8 - 2 mm particles (500 - 200

_ kHz) were both most abundant in the deepest waters at 230 m depth

(Table 10). Summaries for the distribution of 0.8 - 3.0 mm particles,
the size-range for most crustacean zooplankton, are presented in Table 11
and Figure 15. During 21 - 25 August 1972 particles were relatively
most abundant between 100 and 200 m depth. From 30 Octcber - 3 November
1972 zooplarnkton sized particles were most common in the deepest waters,
Over the period 12 - 16 June 1973, these same particles were most
abundant between 60 and 130 m depth, These average estimates of biomass,
made using acoustical technigues, are for all 60 stations of the IFYGL
grid and usuwally represent a mean derived from 5 days of measwremenis
made both day and night.

k9



Table 10. ACOUSTICAL RELFECTIVITY (D.C., VOLIS) FCR THREE
FREQUENCY ENVELOFES (120-80 kHz, 200-120 kHz,
AND 500-200 kHz ), FOR 21-25 AUGUST 1972.
(average over 5 m intervals)

Meters No. of Stations 120-80 kHz 200-120 kiz 500-200 kHz

5 58 1516 .3755 .0989
10 58 2222 .588L .381L
15 54 .1686 .8815 L7182
20 kg .1500 1.2811 .9395
25 L1 AL 1.42ho 1.1877
30 32 .3023 1.2665 1.7210
35 29 .3819 1.1621 1.9927
40 27 L1746 1.2860 2.4312
L5 26 .3236 1.hhh6 2.6259
50 26 L2o1 1,56L2 2.9302
55 25 L5493 1.4088 3.2152
60 25 .6532 1.5200 3.5127
65 25 .7583 1.6323 3.8100
70 23 1.1152 1.7753 3.990k
75 22 1.3273 1.92L5 ,2193
80 21 8720 1,511% 2.8713
85 21 .9278 1.6023 3.0559
90 19 1.2515 1.7767 3.2211
95 19 1.3220 1.869%6 3.4035

100 17 -.0490 1.9648 5.6283
105 16 .ok2l 1.9873 6.1378
110 16 .0213 2.0753 6.4365
115 15 Ak 2.3157 7.006k
120 1k L4346 3.6347 7.5339
125 13 .3ko7 3.7682 8.6384
130 12 .2243 3.9223 9.,1292
135 11 L1361 k. 0181 9.8857
140 10 L0770 L,2136 10,9437
145 10 .0639 4,3700 11.3369
150 9 -.1263 .9523 12,4129
155 8 -.126L 6.2623 13.7948
160 8 -.1446 6.L664 1kh.2425
165 8 -.163L 6.6709 14.6905
170 7 -.0553 7.6473 16. 7466
175 5 -.6382 8.8057 20.2833
180 N -.8859 9.53L5 25.5993
185 L -.9191 9.8014 26.3118
190 2 -.2769 L L4168 5.0913
195 2 -.2877 L.5589 5.2358
200 2 -.2913 4 6666 5.3754
205 1 - . 7470 1.2507 1.7701
210 1 - 7710 1.2814 1.8172
215 1 -.8052 1.316L 1.8631
220 1 -.8364 1.353k 1.9085
225 1 -.8714 1.3887 1.9555
230 1 - 9040 1.4197 2.0050
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Teble 11. MEAN ACOUSTICAL REFLECTIVITY (D.C. Vuiiw,— , . —~~*®TuE_BIOMASS (%) FOR
5 m INTERVALS, LAKE ONTARIO, 1972-73.

Depth August 1972 November 1972 February 1973 June 1973

Interval Acoustical\Relative Acoustical\Relative Acoustical\Relative
{m) Reflect ivithi omass Reflect ivit}\Bi omass Reflectivity\ Biomass

0-5 RITS .001 0. .0 0. 0. 0.
5.10 .96 .002 0. .0 C. 0. 0.

- 10-15 1.59 .00k L11 . 000k 0. o. 0.
15-20 2.21 2005 11 . 000k O. .15 . 001
20-25 2.60 . 006 .08 .0003 0. R 0.
25-30 2.98 .007 0. ,0 0. .13 .001
30-35 3.15 .007 .03 . 0001 0. .25 .002
35-40 3.71 .009 .11 . 000k 0. .71 .007
Lo-hs5 L.o6 .009 .31 .001 0. 9k .009
L5-50 TR ITs) .010 .53 002 0. 1.16 L011
50-55 L,61 L011 .88 .003 0. 1.39 .013
55-60 5.03 .012 1.09 Kolollt 0. 1.58 .016
60-65 5,44 ,013 1.32 .00k 0, 1.82 .018
65-T70 5.76 .013 2.29 .007 0. 2,08 .020
TO-T75 6.13 L01h
75-80 4,38 .010 2.58 .008 . 2.2 024
80-85 4.65 L011 2,83 .009 0. 3.61 .036
85-90 L, 99 .012 3.07 .009 0. 1,38 LOliky
90-95 5.25 .012 3.32 .010 0. b 48 Lol
95-100 7.58 .012 3.81 .012 0. 4,83 L0U8
100-105 8.11 .019 4,18 .01k 0. 5.19 L051
105-110 8.50 .020 4,43 LO1h c. 5.56 .055
110-115 9.31 .022 5,02 .017 0. 5.93 .059
115-120 11.16 .026 5.26 L017 0. 6.30 .062
120-125 12.39 .029 5.95 .019 o. 6.71 L0867
125-130 13.04 .030 6.23 .020 0. 7.12 .070
130-135 13.89 .032 6.51 .021 0. 3.26 .032
135-140 15.15 .035 6.79 ,022 0. 3.53 .035
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Table 11 (continued). MEAN ACOUSTICAL REFLECTIVITY (D.C. VOLTS/mS) AND RELATIVE BIOMASS (%) FOR
5 m INTERVALS, LAKE ONFARIO, 1972-T73.

Depth August 1972 November 1972 February 1973 June 1973
Interval Acoustical\Relative Acoustical\Relative Acoustical\Relative
(m) Reflectivit;Biomass Reflectivit}\ Biomass Reflectivity\Biomass

140-1k45 15.70 .037 7.63 025 0. 3.7k .037
145-150 17.36 Lol 7.91 L026 0. 3.98 .okO
150-155 20.05 oLy 9.04 .029 0. 4,21 Loh2
155-160 20.07 .08 9.34 .030 0. L.45 LOlk
160-165 21.36 .050 9.63 .031 0. 4,69 LOUT
165-170 24 .38 .057 9.93 .032 0. 6.1k4 .061
170-175 29.08 . 068 10.29 .033 0.

175-180 35.12 .082 11.32 .037

180-185 36.11 .08l 12.62 LOh1

185-190 9.53 .022 11.52 .037

190-195 9.78 .023 11.51 .037

195-200 9.97 .023 11.83 .038

200-205 3.02 .007 18,51 .060

205-210 3.09 .007 18.97 062

210-215 3.17 007 19.43 .063

215-220 3.25 .008 19.83 .06l

220-225 3.33 .008 20.36 . 066

225-230 3,41 .008 20.81 .068

428,03 1.01 307.3k4 0.994 100.56 1.01
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Table 12, ACOUSTIC REFLECTIVITY (D.C, voLTS/m3), ESTIMATED
COLUMN BIOMASS (g dry wt/m“), COLUMN vo%UMF (m3)
AND BIOMASS PER UNIT VOLUME (g dry wt/m®) FOR ALL
STATIONS, LAKE ONTARIO, AUGUST 1972.

Total
Column
Acoustic Biomass Volume Unit Volume
Biomass g dry wt/m2 depth m Biomass
Field st. (120-200-500) (from regression) (x lm2) g dry wt/m3
1 11,15 151.541 30 5.05
2 1.77 2,629 15 1.64
3 13.79 187.260 20 9.36
5 74,00 1,001,901 95 10.5k4
7 6.38 87.002 25 3.48
8 46,38 628,20 70 8.97
10 50.58 685.03 115 5.95
12 8.21 111.76 20 5.59
1L 1.26 17.73 10 1.77
15 59.0k 799.49 100 7.99
17 95.98 1,299.29 130 9.99
19 1.22 17.19 10 1.72
20 1.70 23.68 15 1.58
24 30.91 418.89 110 3.80
26 83.79 1,13k,36 145 7.82
30 11.37 154,52 20 7.73
31 49.45 669.Th 25 26.78
32 L2g9,94 5,817.77 170 34,2

34 24,95 338.26 85 3,98
35 1k .62 198.49 25 7.94
36 20,08 272.36 30 9.07
38 131.13 1,774.87 125 14,19
Lo 153.03 2,071.18 170 12,18
L1 6.23 8,97 25 3.40
L2 3.55 48.71 15 3.24
Ly 367.88 4,978.10 170 29.2
45 350.11 L,737.67 200 23.68
L6 86.43 1,170.08 120 9.75
L8 8.63 117.45 25 k.70
Lo 1.90 26.39 20 1.32
52 k.17 192.40 65 2.95
gg 111.6k 1,511.17 135 11.19
59 2.98 41.00 25 1.6k4
60 1.58 22,06 10 2.21
62 91.25 1,235.29 165  ° 7.L48
6k 51,55 698.15 85 8.21
66 4.03 55.21 25 2.20
67 2.71 37.35 20 1.87
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Table 12 (continued). ACOUSTIC REFLECTIVITY (D.C, VOLTS /n3) ESTIMATEg
) )

COLUMN BIOMASS (g dry wt/m“), COLUMN v §

AND BIOMASS PER UNIT VOLUME (g dry wt/m°) FOR ALL

STATIONS, LAKE ONTARIO, AUGUST 1972.

Total
Column
Acoustic Biomass Volume Unit Volume
Biomass g dry wt/m2 depth m Bicmass
Field St.  (120-200-500) (from regression) (x Im®) g dry wt/m3

69 76.79 1,039.65 150 6.92
7L Lk 8L 6,425.27 185 34,73
72 23.05 312.55 30 10.4
73 1.97 27.34 15 1.82
75 75.65 1,024 ,23 230 L5
78 65.26 883.649 50 17.66
79 13.451 182,19 20 9.1
83 4,22 57.78 95 0.61
85 1,924,05 26,033.08 185 1%0.7
89 400,82 5,423.78 75 72.3
90 k.09 56.02 10 5.60
92 83.09 1,124.89 65 17.3
ok 15.45 209.72 35 5.99
% 9.23 125.56 35 3.59
97 3h 5,28 15 .35
98 6.82 92.96 25 3.71
9 36.17 490,06 20 2k.5
103 .85 12,18 Lo .30
105 9.19 125.02 20 6.25
95 11.73 159.39 25 6.37

687.01 11.84
58 g dry wt/m

(Mean for lake, all depth)
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Figure 16. Column biomass (g dry wt/me) during August 1972



HORIZONTAL DISTRIBUTIONS OF ZOOPLANKTON BIOMASS
(ACOUSTICAL EST.) -

Detailed analysis of horizontal distribution of column
biomass (zooplankton g dry-wt/m“j,

21-25 August 1972 ---

The lakewide distribution of zooplankton biomass reached a maximum
during lete summer 1972 (August). As expected the largest biomass per
surface arece was in deepwater. During 21-25 August 1972, notable
concentrations of biomass were observed at stations 85 and 89 in
eastern Lake Ontario and stations 32, 4 and 45 in western lake Ontario
(Figure 16). The mean biomass per unit volume of lakewater, considering
all stations at all depths, was estimated to be 11.84 g dry wt/m3. This
very high value resulted, as indicated in the previous section, as a
result of a large acoustical reflectivity from targets located at

100 - 200 m depth (Table 12).

5-9 Februaery 1973 ---

The lekewide distribution of zooplanmkton biamass in February 1973 was,
as expected, lower than in August 1972, but again greatest in deepwater.,
Three large cells are noted (Figure 17), one in thg mid-western section
of the lake with a large arSa greater than 500 g/m s one in midlake

off Roches%er, with 300 g/m", and one in eastern midlake with a biomass
of 150 g/ . A single large inshore area of high zooplankton biomass
was observed off the Oswego River, with a small area greater than

150 g/me, rather high for shallow water (Table 13).

June 1973 ---

By Jgne 1973 the lakewide biomass had increased to & mean of 3.0 gm dry
wt/m® (per unit volume), as shown in Table 14. Two large cells were
located in western Lake Ontario, centered upon stations 10 and 32. An
inshore cell was located west of Rochester, cenvered on station 56,

and a high concentration of particles was observed in Mexico Bay. Agein
the general principal of a predominantly deepwater distribution of
biomass is evident (Figure 18).

Comparison with Previous Estimates of Zooplankton Biomass

Zooplankton biomass estimates for Lake Ontarlo were made by Watson (1974)
from animals taken in vertical tows fram 50 m to the surface (Table 15).
It is immediately obvious that our estimates are about 100x those made
previously. This is because (a) the efficiency of net sampling, about

4, was not considered, and (b) because we have placed much of the
biomess (estimated acoustically) below 50 m. It is necessary at this
time that our acoustical estimates be considered preliminary. But they
should provide a considerable stimulus to verify or deny the existence

of considerable zooplankton biomass at depths greater than 100 m in
Lake Ontario.
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Table 13, ACOUSTICAL REFLECTIVITY (ch voLTS/m3), EST TED
COLUMN BIOMASS (g dry wt/m“), COLUMN vog
AND BIOMASS PER UNIT VOLUME (g dry wt/m?) FOR ALL
STATIONS, LAKE ONTARIO, FEBRUARY 1973.

Total
- @olumn
‘Biomass Volume (m3) Unit Volume
Acoustic Biomass (g dry wt/m®) depth m Biomass
Field St. (120-200-500)  (from regression) (x1 m2) g dry wt/m3
1 5.07 69.27 30 2.31
3 .57 8.39 20 A2
5 .20 3.39 95 Ol
8 0. 0. 0.
1k 1.62 15,21 10 1.52
15 5.43 96.06 100 .96
20 9.35 127.19 15 8.47
24 0. 0. 0.
26 0. 0. 0.
30 11.85 161.01 20 8.05
31 7.83 106.62 25 L.26
32 76.31 1,033.15 170 6.07
3L 12,22 166.01 85 1.95
35 .57 8.39 25 .3b
Lo 10.02 136.25 15 9.08
Ll 0. 0. 0.
L6 10.05 136.65 210 1.13
48 9.21 125,29 25 5.01
60 1.81 25,16 10 2.51
62 50.22 680.15 165 4,12
6l 23,68 321,07 85 3.77
66 6.19 84,43 25 3.37
73 7.31 99,58 15 6.63
77 21 3.52 117 .03
] c. 0. 230 0.
78 4,16 56 .96 50 1.13
79 .82 11.77 20 .59
83 11.74 159,52 95 1.68
85 0. 0. 0.
89 0. 0. 0.
90 16.52 224,19 10 22,4
92 3.23 4,38 65 .68
95 ot O. O.
105 0. 0. 0.
96.52
96.52
2.
33 %
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Figure 17. Column biomass (g dry wt/m?) during February 1973




Table 14, ACOUSTICAL REFLECTIVITY (DQC. VOLTS/m3 ), ESTIMATED
COLUMN BIOMASS (g dry wt/m®), COLUMN vogum (m3)
AND BIOMASS PER UNIT VOLUME (g dry wt/m3) FOR ALL
STATIONS, JUNE 1973.

Biomass Volume of Unit Volume
Acoustic Biomass mg dry wt depth Biomass
Field st. (120-200-500)  (from regression) (x1 m =m3) g dry wt/m3

1 0.0 0.681 30 .02
2 0.0 0.681 15 .02
3 0.0 0.681 20 .02
5 5.3 72.39 95 .76
7 14,9 202.28 25 8.09
8 22,51 305.24 70 4.36
10 8k,16 1,139.37 115 9.90
12 0.0 0.681 20 .03
1k 0.94 13.%0 10 1.34
19 0.0 0.681 10 .07
20 2,08 28.82 15 1.92
24 38.57 522.53 110 4,75
26 53,14 T9.67 145 L.,9%
30 2,51 34 .64 20 1.73
31 12.18 165.48 25 6.60
32 127.75 1,729.1% 170 10.17
35 1.37 19.22 25 T7
36 3,14 43,17 30 1.43
b1 0.0 0.681 25 .03
L2 24,81 336.36 15 22,42
T 8.33 113.39 120 .94
48 k.22 57.78 25 2.31
56 1ks.k49 1,969.16 129 15.26
59 0.0 0.681 25 .03
60 0.kt 7.04 10 .70
62 10.73 145.86 165 .88
6h 0.0 0.681 85 .00
66 0.0 0.681 25 .03
67 0.0 0.681 20 .03
72 0.0 0.681 30 .03
73 0.0 0.681 15 .05
75 0.0 0.681 230 .00
78 0.97 13.81 50 .28
79 1.46 20,4k 20 1.02
89 0.16 2,846 75 ol
90 0.0 0.681 10 .07
92 55.90 757.01 65 11.64
ok 10.19 138.55 35 3.95
96 g 63.he 35 1.81
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Teble 14 (continued),

Field st.

97
77
92

ACOUSTICAL REFIECTIVITY (D,C. VOLTS/m3), ESTIMATED
COLUMN BIOMASS (g dry wt/m?), COLUMY V O (m3)
AND BIOMASS PER UNIT VOLUME (g dry wt/m>) FOR ALL
STATIONS, JUNE 1973.

Biomass Volume of Unit Volume
Acoustic Biomass mg dry wh depth Biomass
(120-200-500)  (from regression) (x1 m =3) g ary wt/m3
2.80 38.57 15 2.57
7.84 106.76 121 .88
9.76 132.73 25 5.30
127.19
127.19
L2
mean = 3.02
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Figure 18, Column biomass (g dry wt/me) during June 1973
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Table 15.

Comparable
Dates

17-21 August 1970 (Watson)
August 1972

3-8 February 1970 (Watson)
Pebruary 1973

22-27 June 1970 (Watson)
June 1973

COMPARISON OF ACOUSTICAL BIOMASS ESTIMATES (g dry-
wt/m3) OVER_ENTIRE WATER COLUMN, WITH OTHER ESTIMATES
(g dry-wt/m3) OVER O - 50 m COLUMN,

Acoustical Ratio
Previous Estimate Biomass Acoustical:Pre-
(watson, 1974) Estimate vious Estimates
.16 11.8 73.8:1
.02 2.9 14521
.03 3.0 100:1



SECTICN VII

COMPARATIVE MATHEMATICAL ANALYSIS (F ZOOPLANKION COMMUNITIES

INTRODUCTION

One of the important topics of ecology is the comparison of different
communities. Communities found in similar environments as well as
those occupying very different enviromments can be compared for species
composition, species interactions and mass and energy flow, as well as
other community properties. Comparison can be descriptive and qualita-
tive, or some quantitative measures of community structure and the roles
of species can be developed.

This study utilizes the competition matrix by Levins (1968) as a model
from which to develop such measures, A very simple definition of
community is implied by this mocdel, simply a group of species interacting
at a time and place --- the question of whether the commumity is a
natural biological unit (Poole, 1974) is of no concern.

The use of the competition matrix restricts the concept of community
to a group of competitors and therefore to essentially one trophic
level. This study considers a community consisting of only the
dominant herbivorous zooplankters as the cladocerans, Daphnia galeata,
Dephnia longiremis, Bosmina, Diaphanoscma, and the calanoid copepods,
Diaptomus minutus and Diaptomus sicilis, Omnivores and carnivores are
excluded from the model,

Three different levels of community structure are investigated with
measures developed from the competition matrix, First, the individusl
interactions between species can be considered. Then the importance of
each species in terms of competition levels can be investigasted. Fimally,
at the community level, the average intensity of competition and
community stability can be studied.

Additional measures not directly related t0 the competition matrix are
also considered in this study. WNiche breadths, as a property of species,
and community diversity, a community property, are essentially informa-
tion measures which can be applied to comparing communities.

Utilizing these measures of the entire community the following hypothesis
can be investigated: During the period between spring and fall turnovers
of the lake the zooplankton community evolves toward reduced competition,
increased stability and incressed diversity.

The competition matrix is based on a model of interacting species first

used by Volterra (1926)., This model has been given two interpretationms.
First, it can be considered as a simple model of populetion dynemics in
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its own right. Secondly, it can be viewed as an approximation to
certain more complex models in some region around equilibriwi. It is
this latter interpretation which we are considering here with the
resulting limiting assumption thet the community under consideration is
always in @ near equilibrium state. For this reason the zooplankton
communities considered all occur at summer dates when the equilibrium
conditions are more nearly met.

MATHEMATTICAL THEORY

Competition Matrix

The competition matrix arises from the Volterra (1926) system for m
interacting species

Pi(k né ) 1 1,2
n = — - otnn o =13 i = -
i kg 1 g=3 33 ii 3t €770 (1)
where n, - population density of the ith species
Pt - intrinsic growth rate of the ith species
k., - carrying capacity of the ith species
a;j - competition coefficient jth species on the ith species

o - measures the number of individuals of species, i, displayed by one
in31v1dua1 of species, Js when the system is near equilibrium. The

% 4 can be grouped in an array known as the competition matrix (Levins,
1988 This matrix, Au’ is of the form

- 7
Otll 0.12 _____ _Otlm
= ) =
A : (2)
ot.?l |
X i
1 i
| i
O‘ml*---——-——-—“mm

and contains information on competition between individuals of different
species,

The o, ; measure the displecement of species 1 per individual of species
J. ItTis often of more interest to consider the displacement of species
i due to the entire population of species j. If we let i, represent the
equilibrium population of species j, then ﬁ would be ¥ measure of
this displacement. We can think of this as %eightlng each element 0,
by the population density fA;. In order that the new elements Ee sea ed

similarly to o 140 @ normallging factor (n , where n ==

n,
ave I 3

ve)- 3

3
J=1
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is used and &n adjusted competition matrix Al is formed with elements

Oy = O s (3)

These elements indicate the relative competitive impact of species J
on species i,

While a compsrison of communities can be made using the o, . or al,
values directly, deta reduction techniques can often fecilftate thé
analysis. A number of these techniques are based on averaging over
the competition matrix in different fashion.

Vandermeer (1972a) suggested two approaches. TFirst is the row average,
which he termed the community effect. It measures_the competition

—

faced by a species, The ith row average, ai' (or di.), is defined as

T A

m
1 §= a. (h)

1 1id

Bl

(where 4 means "is defined as")

A second measure is the column average, termed the species effect,
This is defined as

o
- S
a'.j _A_m i=laivj (5)
and similarly for ui.. This measures the impact of a species on the
comunity. u}j can ﬂe written
il
I %y
N S 6)
J mA
ave

and considered to be a normalized effective population density (normal-
ized by nave)’ where effective refers to competitive impact, This
measure is useful in rank ordering species in terms of their importance
in the community as a function of competition.

Row and column averages are species' properties and can be used in
comparing the roles of species within and between communities, Another
species measure, not a function of the o's, is niche breadth. If
species 1 has a one dimensional niche divided into r micro-environments
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and pyx is the proportion of the species utilizing the kth environment,
then -

Bi - r 2
r Pik (7)
kel

is & measure of niche breadth (Levins, 1968). For a two dimensional
niche such as is used in this study the relationship becomes

1
B, = mm———
R r s
r 5 Piky (8)
k=1p=1

If the two dimensions are independent equation (8) can be written

(%)

Properties of whole communities can be measured as well. Levins (1968)
suggested the average ¢ as & measure of niche separation in the community.

This parameter,

m m
1 = I . (10)
gh 2 4=1j=1

is a measure ofjaverage species_co-occurrence in Levins' originel
formuletion. @, analogous to o, is & community measure of competition

in the present formulation.

Diversity is another example of & community properiy and is often
measured by the Shannon-Weaver information measure, d, community diver-

sity, is defined as

~

T
db.3 E%_ 1n Ei (11)
I=13% By
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Utilizing G+: es a’ weighted version of n,, a second diversity index, 31,
can be formea in a way analogous to equagion (11).

We now have four community measures. o depends on niche structures and
is essentially independent of population densities. d, on the other
hand, is & measure of population densities and does not depend on niche
structure. ol end It are both mixed measures, including information
on niche structure and population densities.

System Matrég

If we are interested in the dynamics of a community in a near equilibrium
state and particularly in its local stability, analysis of the system
matrix is regquired. To determine this matrix the system is linearized
around its equilibrium point. The linearized system is

n
. Z PN
n, = j=1aij (nj - nj); 1=1,2,---n (2)

where theaij gare defined as

m

g,, Ao p, *
1d anj{ —= (ki b aiznz)ni}| (13)
ki =] n =ﬁ .
i 4
The resultant value of aij is
P,
o,, = — e o, . (1&)

The aia form t@e elementg of A, the system matrix. A and & are
related by a simple matrix transformation. If D is a diagonal matrix
(all zeros excgpt along the main diagonal) and the diagonal elements
are dii = - Fi"i , then A = DA.

ki

Equation (12) can be re-written in matrix form as

B = A(n - &) (15)

68



The solution for n - fi, valid only near fi, is of the form

S° (16)

Where the m values lk, known as the eigenvalues of the system matrix A,
are the roots of the equation

la-r1l= o. (17)

I is the identity matrix and |A—AI[is the determinant of A-A1I.

The stability of the equilibrium depends on the eigenvalues. If any
Ak has 2 positive real part the equilibrium is unstable. Thus, if we
designate by Ama the eigenvalue with the largest real part, X seems
a good measure oF community stability (May, 1973). We shall retirn to
this point later,

The Competition Coefficient

Basic to both the competition matrix and the system matrix is the
competition coefficient. Levins (1968) initially used as an approxima-
tion to competition the probability of co-occurrence, essentially a
niche overlap model of competition. Levins (Iane, 1971) and others
(MacArthur, 1972; Mey, 1973; Schoener, 197L; Vandermeer, 1972b) have
discussed other forms of niche overlap models. This study will utilize
a rather simple form,

Assume initially a one dimensional resource spectrunm, ﬁl, ﬁg, R s where
Rk is the equilibrium density (or standing crop) of the kth resdurce
group. Let ¢.. be the rate per unit density st which species i utilizes
resource k. Een Por ¢

5 k ik

k=1
represents the resgources uti%ized by species 1 at eguilibrium. ¢ik can
be expressed as s,p., where 5 pik = 1.

k=1

555 @ magnitude term, is determined by filtering rates in this study.

- : che fes i i 1s P RO 6,
A simple measure of niche overlap for species i and j is 5 Rk ik 3k
k=1

In order to equate niche overlap as competition coefficients with their
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requirement thet %5 = 1, 2 normalizing factor is needed, leading to

Y 4.0
r By
IR (18)
d’i I} = i
1J P
b $
k=1
This can be re-written as
p A
T Stk
G, . = {19)
. Azpz
lk 1 k ik

The model developed for herbivorous zooplankton considers a two-
dimensional resource spectrum (or niche), These dimensions sre known
as habitat selection and resource allocation (Lane, 1971). Habitat
selection refers to the vertical distribution of zooplankton species
in the wster column and overlap in this niche dimension is co~occurrence,
Resource allocation refers to size-selective feeding by the zooplankton
(Burns, 1968; Wilson, 1973). Im turn the density of the resources,
largely phytoplankton, must be described in terms of both vertical
distribution and size distribution. The resource is now described as
Rys and the utilization function as 1K ° As discussed for niche
breadth, if it is assumed th?t t?e dimiénsions are independent R

R l)R (1 (3);

and ¢ik£ can be written as 2) and ¢ i)¢( Equation (195£becomes
ik 42
P g 2
S (R(l) (2)y2 P(IJ;) (f) (kll) (2)
k=1g=1 o
o . = (20)
TR (122 p(1)n(2)
2(1)z 2
"1 E—li 1 BBy ) (R )

This is the form of aij used in this study.

Thus we haeve developed & new approach to examining community inter-
actions, which should in the future replace the o-analysis used in
this study (Section V).
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SECTION VIII
A HYPOTHESIS ON CALANOID SUCCESSION TO CLADOCERANS

DURING EUTROPHICATION

INTRODUCTION

Changes in the species composition of the crustacean zooplankton have
long been used as an indication of the increased eutrophication of
freshwaters. The best known indicator, Bosmina longirostris, was
observed to replace the larger B. coregoni after 50 years of enrichment
of the Zurichsee (Minter, 1938). B. longirostris likewise replaced

B. coregoni in Linsley Pond following a period of increased productivity
Tpeevey, 1942).

In the Laurentian Great lakes a complicated series of changes have been
detailed. In Lake Michigan the cladocerans Daphnia retrocurva and

D. galeata dominated in 1927 (Brooks, 1969) and 1954 (Wells, 1960),
‘gave way to the smaller and likely more predation-free D. longiremis

by 1966, while D. retrocurva was again dominant by 1968 (Wells, 1970).
Likewise, Leptodora kindtii, the largest cladoceran, was common in

1954, rare in 1966 and common again by 1968, as were the large calanoids
Limnocalanus macrurus, Epischura lacustris, and Diaptomus siecilis
(Wells, 1960 and 1970). Such data have been interpreted as a response
to high alewife predation through 1966 (Brooks, 1969), with a return

t0 1954-1ike populations following the alewife dieoff after 1966 (Wells,
1970). By 1972, Bosmina longirostris and Cyclops bicuspidatus were
dominant (Roth and Stewart, 1973).

Similarly, in Lake Ontario Disptomus and Daphnia were asbundant in 1939,
whereas Cyclops bicuspidatus and Bosmina longirostris took over as in
Lake Michigan by 1969 (McNaught and Buzzard, 1973). Bosmina is now
especially abundant inshore and nearby urban areas (McNaught, 197h).

In Leke Erie similar communities were dominated by D. galeata in 1938,
with D. retrocurva second (Chandler, 1940), whereas by 1959 the smaller
D. retrocurva had succeeded (Bradshaw, 1964). Again we could have
interpreted these observations as evidence of size-selective predation,
but in my opinion the size spectrum of food resources must also be
considered.

Clearly a better understanding of eutrophication will result from a
greater knowledge of selective factors governing changes in species
camposition. Brooks (1969) has suggested that, in addition to enrich-
ment, plenktivory by fishes and zooplankton filtering capacity are
primary factors in species succession. But additional factors under
two Pollowing headings are also vital; all emphasize the nutritional
aspects of a nutritionally dilute enviromment:
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I. Evoluticnary responses to variable phytoplankton foods.

A, evolution of generalists and specialists with regard to
selective algal grazing by zooplankton

B. evolution for increased filtering capacity

C. evolution for increased ingestion rate and efficiency,
both by size and density of algae

D. evolution toward increased efficiency of digestion

II. Evolutionary responses to fish predation.

A. evolution for small adult size at maturity

B. evolution of biotic potential (r-selection organisms with
high intrinsic birth rates (b ) or low death rates)

¢. evolution for reduced visibilg%y, especially of larger
adults.

EVIDEKCE FCR EVOLUTICONARY TRENDS

From studies of zooplankton feeding it has been evident that some
oligotrophic forms are nannoplankton specialists, while many eutrophic
species are generalists., But little argument exists regarding whether
zooplankton are size-selective feeders. Calanoid copepods are special-
ists on nannoplankton, as confirmed by field studies. Eudiapbtomus in
Iake Erken preferred nannoplanktonic chrysomonads (Nauwerck, 1963 ).
Similarly 70% of the diet of Disptomus comsisted of phytoplankton of
less than 6Ly diameter in one study (Lene, 1971), while in another
most wes less than 22u (Bogdan and McNeught, 1974). In contrast,
Bosmina longirostris had a preferred range of particles in the panno-
plankton category (1 - 150 ) according to Gliwicz (1969), but has also
been observed to consume a sizeable percentage (50%) of cells above
6lu (Lane, 1971). These differences in size will be used to calculate
grazing (Table 16).

Thus each organism has been given an adaptive value within the frawmework
of lake productivity. In actual application here, the relative values
for each of the 8 components to which the zooplankton show adaptation
are summed to determine the adaptive value. The 8 components had
relative values from 5 to 100 and the resulting adaptive values for
Diaptomus, Daphniz and Bosmina range from 346 to BLZ {Table 16}.

The advantages of increased filtering capacity were discussed by Brooks
(1969), who found that filtering capacity increased as the square of
body length (Brooks and Dodson, 1965), Indeed the larger Daphnia
filtered nannoplankton at the same rate as Diaptomus (Table 16), while
Bosmina longirostris lagged on all resources Bogdan,197h). Dodson
(1975) has suggested that the advantages of size and filtering capacity
alone were not enough t0 insure survival.

The efficiency of ingestion appears to be a dominant factor in contrasting
the evolution of feeding. Studies by McMahon and Rigler (1963) on
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Table 16. GROWTH CHARACTERISTICS AND A GRAZING ESTIMATE FOR HYPOTHETICAL POPULATIONS

I.

II.

(LI1.

OF ZOUPLANKTON IN AN OLIGOTRCPHIC VERSUS A MESOTROPHIC LAKE., ACTUAL
(PARENTHESES ) AND RELATIVE VALUES FOR FEEDING.
Oligotrophic Mesotrophic

Qrganismic Characteristics
Feeding related

Filtering rate (ml/en/day)|
;

Ingestion rate with cell
density (cells/an/day)

Ingestion efficiency with
cell size (%)

Growth related
Size at maturity (mm)
(reciprocal)

Birth rate (by..)

Organismic Subtotal

Production and Grazing
Factors
Relative grazing per
individual

Relative net production

in ten days
Production-Grazing Subtotal, on
Relative Grazing

Adaptation Value

|

(L. Superior)

(L. Ontario)

Diaptomus Daphnia Bosmina | Diaptomus Daphnia  Bosmina
(.42) (.b2) (.15) (.12) (.h2) (.15)
100 100 36 100 100 36
(1800) (400) (400) (5000) (1300) {1300)
100 22 zz 100 26 26
(.016) (.065) (.065) (.010) (.065) (.065)
2k 100 100 10 100 100
(1.6) (0.7) (0.3) (1/1.6) (1{0.7) (1/0.3)
¢ 0 0 19 2 100
(no predation)
(.1h) (.23) (.22) (.20) (.33) (.31)
70 100 91 70 100 91
294 322 2Lg 305 3605 353
(6.21) (5.55) (1.98) (5.46) (18.45)  (6.59)
100 89 31 30 100 36
(k.2) (10.) (9.0) (1.6) (10.) (13.4)
L 100 90 12 Th 100
(%100) (8900)  (2790) (373) (7%00)  (3600)
L6 100 31 5 100 L8
181 611 4ol 346 6h2 537




Daphnis magne and Richman (1966) on Disptomus oregonensis have been
compared (Figure 19). The ingestion rate (I,) has been described by
the above authors in terms of cells ingested, where:

I, = cells ingested/enimal/day

Thus Diaptomus feeding in a concentration of cells characteristic of
oligotrophic lakes (925 cells/ml), ingested cells at a rate of 1800
cells/an/day (Figure 19). Deaphnia, filtering at similar rates, would
ingest only 400 cells/an/day. 1In contrest, at an mesotrophic concentra-
tion of 2600 cells/ml, these graphs would indicate an ingestion rate
for Diaptomus of 5000 cells/an/day, while Daphnia would ingest 1300
cells?an?day. Clearly at oligotrophic and mesotrophic concentrations
of planktonic elgae, Dieptamus has a higher ingestion rate (Figure 19).
Diaptomus thus has & higher ingestion efficiency at low densities. In
these experiments, Daphnia was fed yeast and Diaptomus algae, While
more such efficiencies must be determined for natural assemblages,
these comparative results suggest that Dieptomus is adapted to existing
on a more dilute food source than Dsphnia, which is better adapted to
the rigors of life in eutrophic waters, with its highly developed
respiratory system.

Just recently, Bogdan and McNaught (1974) have examined ingestion
efficiency with regard to the size of algal foods. Diaptomus, the
nannoplankton speecialist, is three times more efficient on nannoplankton
(.016) than netplankton (.005), but Daphnia, the generalist, was

equally efficient on both (.065 and ,062), These findings agein suggest
Disptanus to be well adapted to oligotrophy.

The last nutritional item, the evolution of the efficiency of digestion,
relates to both the size and packaging of the algse resource, Recently
Porter (1973) has found that green algee encased in thick gelatinous
sheaths pass the gut of Daphnia galests in viable condition. Much needs
to be done relating the efficiency of digestion to size, packaging,
available digestive enzymes, etc. and this parameter will not be given
a value here,

Growth related responses have likely evolved with regard to fish
predation. Evolution toward smell size of the adult st the time of
first brooding is of considerable benefit under heavy predation. We
bave examined the size of Diaptomus sicilis (1.6 mm), Daphnia galeata
(1.0 mn), and Bosmina longirostris (0.26 mm) at the time of first
birth. Quite obviously, Bosmina has a considerable advantage in this
regard., Within genera, certain species alsc have an advantage, as
B. longirostris is smaller than B. coregoni (0.5 mm) of oligotrophic
waters, possibly one of the important factors explaining the often
noted succession between these two species,

In a similar fashion, r-selection organisms can withstand considersble
predatory pressure through a high intrinsic growth rate. Additionally,
selection for high growth rate (r) in plenktonic organisms has ensbled
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Filtering rate
( ml/animals / day)

Ingestion rate
(cells X 1073/ animals /day )

10

~—Daphnia
|.OF
- Diaptomus—"
Ol 1 ! L1 1 i | |
100 \\‘Eaphnia
- olus
B .(\\&\ rejection
Diaptomus —,
“~Daphnia
10)
| 1 1 L 1 1 L | 1 1 ]
I 0] 100 600
Cell concentration / 10°ml
FPigure 19.

Filtering rate compared to food concentration for Daphnia
(McMahon end Rigler, 1963) end Diaptomus (Richman, I%EE;
and ingestion rates at these same food concentrations
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a rapid response to resource explosion. OQur species have been calibrated
using field data for Daphnia galeata (Hall, 196L4) and Diaptomus and
Bosmina longirostris (McNaught, unpublished), The significantly lower
maximum Dirth rate for Diaptomus (Tablel6) will likely become a limiting
factor under eutrophic conditions,

Once the organismic factors had been described (Table 16, Section I),
we proceed to give them relative values. However, it must be noted that
individual feeding and growth factors have not been weighted. 1In

nature some are certainly more important than others. In many cases,
specific values for high or low foods were available. DPotentially
adapbtive characteristics have been summarized (Table 16) by actual and
relative value.

POPULATION GROWTH AND GRAZING

Determination of relative population growth and grazing in Lake Superior
served as the calibration for our oligotrophic lake., During August
three species of Cyclotella constituted 76% by density of the phyto-
plankton (Schelske, et al, 1972) and ranged in size from 2,5 to 15

in diameter, The remaining algae were predominantly flagellates. Thus
the bulk of the phytoplankton was less then 15¢ and fell in the 1 - 22u
category (Stoermer,1973) while cell densities ranged from 350 - 1500
cells/ml.

Lake Ontario is the mesobtrophic example, In August, the time of maximum
phytoplankton standing crop, the plankton is evenly composed of chloro-
phytes (38%), cyanophytes (34%), cryptomonads (12%), dinoflagellates (12%)
and chrysomonads (L4%) {Munawar and Nauwerck, 1971). These forms ranged
in size from 2 - 137 in diameter, with almost all between 2 - 65, ,

and the largest sub group of these between 2 - 224

To determine grazing, on an individual basis for each species, we have
simply multiplied filtering rate (F) times the efficiencies for

ingestion with size (E_ ), times the ingestion rate (I..) times the
standing crop of phytoplankton (Np), for Lake Superior within the 1 - 22,
size category (925 cells/ml) and for Ontario (Stoermer, 1973) within

the 1 - 22M (1300 cells/ml) and 22 - 65u (1300 cells/ml) categories.

This calibration suggests more Bosmina when netplankton is ebundant,

as Hrb4¥ek et al. (1961) have cbserved. Thus relative grazing (G)

is denoted:

G=F » L. - Eg - NP (21)

To determine net production, we used the exponential growth equation:
- rt

N, =Ne (22)

where N, = number at time £, N_ = number at the onset, and r = the
intrinsic growth rate. Furthefmore:

r=5-4d
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where intrinsic birth rates (b) were used as designated in Table 7, and
death rates for Diaptomus (0,10 ind/ind/day), Daphnia (0.5 ind/ind/day)
and Bosmina (0.0I ind/ind/day) were based relstive to size. Fish preda:
tion wes considered negligible in Lake Superior, and high in Lake Ontario.
Production was calculated for a period of 10 days, to illustrate the
potential of these populations. Then to determine the impact of grazing,
we simply multiplied the individual grazing rate (G) times herbivore
abundance (N). As opposed to0 the organismic subtotal of relative values,
we have termed this the Production-Grazing subtotal (Table 16, Section II).

Once each of these factors of evolutionary significance had been assigned
a relative value, we applied the non-parametric Wilcoxon's paired, signed
ranks test (Sokol and Rohlf, 1969) to see whether one column (components
of edaptation for a species) was significantly different from another.
Under oligotrophic conditions, Diaptomus totaled 481 pts., but was not
significantly better adapted than Bosmina with L0l pts. (T = 11, p>0.1);
on the other hand, Daphnia was better adapted (T = 0, p<0.1) than
Bosmina. Under mesotrophic conditions, Daphnia was significantly

(T = 6, p%0.1) better adapted than Diaptomus, while Bosmina was not

(T =9, 0.1).
CONCLUSTONS

I

The sum total of all relative Organismic and Production-Grazing subtotals
has been called the Adaptation Value (Table 16). These Adaptation Values
suggest that Diaptomus would be successful in an oligotrophic lake like
Superior, because of its superior filtering capacity and its high inges-
tion rate at low cell densities and high ingestion efficiency at small
cell sizes., DBosmina was not predicted successful under similar condi-
tions, because of its low filtering capacity.

In conbrast, in mesotrophic Lake Ontario the feeding generalist, Bosmina,
was predicted successful because of its ingestion efficiency on small and
large cells alike, its small size at maturity, which reduces fish preda-
tion and its high intrinsic birth rate (bpgx). Indeed, Diaptomus sicilis
is the dominant organism in Iake Superior ?Patalas, 1969), and occurs in
all of the Great Iakes (Robertson, 1966), while Bosmina longirostris
dominates in Lake Ontario (McNaught and Buzzard, 1973).

However, in both trophic simulations Daphnia was predicted more success-
ful than observed in nature, due to its high filtering capacity, high
ingestion efficiency on both small and large cells, and its high intrinsic
birth rate. Clearly we have more to consider in this case. and possibly
fish predation upon Daphnia has been undervalued. Also, Dephnia retro-
curva end Disptomus have been observed to co-occur, made possible through
resource allocation (Lane and McNaught, 1973).

Regarding zooplankton succession, we have added the important concepts
of ingestion rate with the size of food, and ingestion efficiency with
the density of algae, to Brooks (1969) emphasis upon filtering capacity.
Further investigation of feeding hebits should detail the successes in
the Great Lakes of species like Daphnia retrocurva, leading to a better
understanding of eutrophication.
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Table 17. LAKEWIDE AVERAGE OF ZOOPLANKTON POPULATION DENSITIES. VALUES (n/m3)
REFPRESENT ANIMALS COLLECTED WITH A NET (64 APERTURE) AT STATIONS IN
WATERS LESS THAN 30 m IN DEPTH, OVER A VERTICAL RANGE OF 0-5m,
15-19| 12-16| 10-14| =21-25 5-9 | 19-22f 2hk-28{ 12-16
Species May June July Aug Qct-Nov | Nov-Dec | Feb | Marchl April | June
Cladocera
Bosmina 8 2L 532 997 2755 978 2k 19 7 52
coregoni :
Bosmina 18 382 11786 | 78230 1913 99 3 1 5 1755
longirostris
Daphnia 0 3 827 186 16 24 0.7 0.2 0.1 1.3
galeata
Daphnia 6 6 55 | 10169 2001 352 0.6 0.1 0.7 18
retrocurva :
Daphnia 0 0.05 15 o] 0.k 0.2 0 0 0.k 0.2
longiremis
Cerjiodaphnia 0 1 23 Lor8 128 34 0 0 0.9 6
lacustris
Chydorus 0.1 3 9k 213 35 k1 0]0.05 | 0.3 7
sphaericus
Holopedium o 0.1 0.9 17 1.3 0 o 0 o) 0
gibberum
Polyphemus o 0 1k L 0] 0 0 o | 0 0
pediculus
Diaphanosoma o) 0 0 10 0.2 0.7 0] 0.5 0 0
Alona 0 0 0.6 0.2 3.5 18 0.2 | 0.05 o] 0
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Table 17 (continued). LAKEWIDE AVERAGE OF ZOCOPLANKTON POPULATION DENSITIES, VALUES (n/m3)
REPRESENT ANIMALS COLLECTED WITH A NET (64t APERTURE) AT STATIONS IN
WATERS LESS THAN 30 m IN DEPTH, OVER A VERTICAL RANGE CF O - 5 m.

15-191 12-16| 10-1k | 21-25 5.9 | 19-22 | 24-28 | 12-16

Species MRy June July Aug Oct-Nov | Nov-Dec | Feb | March| April | June

Cyclopoida

Cyclopoida 70 h31 1599 25331 10892 7146 2077 | 1koT 987 13890
copepedites

Cyelops 740 1061 10707 8520 1054 519 126 232 887 529
bicuspidatus

Cyclops 1 6 91 737 176 849 10 7 22 81
vernalis

Tropocyclops 0.5 L 26 1754 8022 1066 170 11k 163 200
prasinus

Calenoida

Calanoida 37 57 113 130 Los 170 51 69 | 108 219
copepodites

Diaptomus 0 0 0 0 0 0.2 1 0.5 o .09
ashlandi

Diaptomus 0 0 0 0.3 L.9 6.8 0.04 0.2 0.3 0.5
siciloides

Diaptomus 11k 132 53 60 30 35 37 L9 43 29
minutus

Diaptomus 15 22 26 HTS L7 60 bp 8 20 1.3
oregonensis

Diaptomus 28 79 Lz 13 Lo 38 35 28 38 1.7
slcilis

Limnocalanus 188 187 65 7 22 2h5 30 50 123 19
macrurus

Eurytemora .08 9 10 1115 133 25 0.3 0 6 2.3
affinis
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Teble 18, MEAKN ZOOPLANKTICH

POPULATION DENSITIES. VALUES (NUMBER/m3) REPRESENT ANIMALS COLLECTED
WITH A NET (6h4 u aperture).

0-15m 0-10m 0-20m 0-25m
12-15 10-1h 15-19 12-15 12-16 10-14 15-19 12-16 10-14

Species June July May June June July May June July

Cladocera

Bosmina 35 87 14 81 3 107 6 9 76
coregoni

Bosmine 323 9137 70 3909 235 10376 27 125 6049
longirostrig

Daphnia 0 127 0.3 19 1 103 0.7 0.2 129
galeata

Daphnia 8.5 14 6 2 L 39 1.4 5 57
retrocurva

Daphnia 0.k 0 0 0 0 0.4 ¢ 0.k 2
longiremis

Ceriodaphnia 1 37 0 0 0 40 o] 0.3 37
lacusiris

Chydorus 3 L 1 0.9 0.3 L 0.8 2 L
sphaericus

Holopedium 0] 0 0] 0 0 0 0 o] 0
gibberum

Polyphemus 0 0] 0 0 0 0] 0 o} 0
pediculus

Diephanosoma 0 0 0 0.9 0] 0 0 0 o]

Alona 0 8 0 0] 0 o 0.7 0.1l 13
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Table 18 (continued)., MEAN ZOOPLANKTON POPULATION DENSITIES. VALUES (NUMBER/m3) REPRESENT

ANIMALS COLLECTED WITH A NET (64 u aperture).

0-15m 0-10m 0-20m 0-25m
1Z2-16 10-1H4 15-19 12-16 12-16 10~14 15-19 12-16 10-14

Species June July May June June July May June July

Cyclopoida

Cyclopoid 580 2hlo 22z 605 571 1599 161 362 1102
copepodites

Cyclops 166 5004 520 1332 562 LLol 473 T78 7929
bicuspidatus

Cyclops 10 52 0 16 7 102 1 12 100
vernalis

Tropocyclops 17 55 1 21 28 76 0 1 L2
prasinus

Calanoida

Calanoid 20 105 26 57 51 105 25 71 77
copepodites

Diaptomus 5 100 80 43 33 Th 69 79 86
minutus

Diaptomus 0.4 3h 16 z 93 15 11 52
oregonensis

Diaptomus 0.5 39 1k 0.9 17 25 1k 29 W6
gicilis

Diaptomus 0 0 0 0 0 o) 0 0 0
ashlandi

Diaptomus 0 0 0 0 0 0 0 0.6 0
siciloides

Limnocalanus 11 35 138 29 ks 55 % 132
ma crurus

Eurytemora 6 7 0 0 6 2 0 3 1
affinis

# of Stations 10 17 7 10 15 26 39 20




88

Table 19. MEAN ZOOPLANKTON POPULATION DENSITIES. VALUES (NUMBER/m>) REPRESENT

AKT¥ALS COLLECTED WITH A NET (64

APERTURE) AT STATIONS 50 m TO SURFACE.

15-19 | 12-16 | 10-14 | 21-25 5-9 | 19-22 | 24-28 | 12-16
Species May June July Aug Oct-Nov | Nov-Dee| Feb | March | April | June
Cladocera
Bosmina 1 5 157 176 1 0.7 .09 7
coregoni
Bosmina e 825 7399 35 1 1 0.2 185
longirostris
Daphnia o 0.5 29 0.1 0.03 o 0 0
galeata
Daphnia 0.k 0 1917 15 0.06 0.8 0.1 s
retrocurva .
Daphnia 0 0 2 0.2 0 0] 0 0.3
iongiremis
Ceriodaphnia 0 0 279 0.3 0 0 0 0
lacustris
Chydorus 0.1 0] 2 0 0 0 0 0
spheericus
Holopedium 0] 0] 0.5 0 0 0 0] 0
gibberum
Polyphemus 0 0 0.1 0 0 0 0 0
pediculus
Diephanosoma 0 0 0.5 0 0 0 0 0
| Alona 0 0 0 0.1 0.03 0.1 0 o




68

Table 19 (continued).

MEAN ZOOPLANKTON POPULATION DENSITIES. VALUES (NUMBER/m>) REPRESENT
APERTURE ) AT STATIONS 50 m TO SURFACE.

ANIMALS COLLECTED WITH A NET (64

15-19 | 12-16| 10-14| 21-25 5-9 | 19-22] 24-28] 12-16

Species ey June July Auvg Qct-Nov | HNov-Dec| Feb Merch | April ] dJune

Cyclopoida

Cyclopoid 141 1363 8840 5753 20963 | 1181 511 2436
copepodites

Cyclops 608 2833 2604 69 25 92 562 250
bicuspidatus

Cyclops 0.3 59 L53 0.4 0 0 0 0.2
vernalis

Tropocyclops 0 5L 190 576 163 79 89 23
prasinus

Calenoida

Calanoid 1099 76 58 119 35 52 82 126
copepodites

Diaptomus 0 0 0 .05 .02 0.2 0 0.2
ashlandi

Diaptomus 2k 0 0.9 1 .06 0 0 0
siciloides

Diaptomus 87 17 18 23 2h78 L 39 15
minutus

Diaptomus 17 L 17 23 6 6 8 1
oregonensis

Diaptomus 1k 29 6 20 8 9 8 2
sicilis

Limnocalanus 182 196 8l 57 16 82 147 143
ma crurus

Furytemors 0 5 22 L o] 0 0 0.1
affinis

# of Stations 16 0 L 20 0 20 1h 17 17 17

counted




SECTION X

APPENDIX B

ACOUSTICAL DATA BY STATION
AND CRUISE FCR EACH

5 m DEPTH INTERVAL

S0



1972 AUG STATION | DEPTH 33 METERS FREAMP 10%%4 AVE 5 DEFTH 45

1972

19712

1972

MEAN VALUE OF FEAFILES OVEL 54 INTFhVALS

CH 1-12
CH 13-24
CR 85-36
CH  37-48
CH 49-¢0
CH ¢€1-72

AUG STATION 2
MESN VALUE OF
CH 1-24
CH 2548
CH 49-72

AUG” 5TATION 3

MEAN VALUE OF
CH 1-22
CH 83-44
CH 45-66¢
CH €7-88

AUG STATION S
MEAN VALUE OF

CH I- 4
CH 5 8
CH 912
CH 13~1¢
CH 17-20
CH 2l-g4
CH g25-28
CH 29-32
CH 33-36
CH 37-40
CH al-44
CH 4548
CH 49-52
CH 53-5¢6
CH S7-~€0
CH ¢l-64
CH ¢5-68
CH e2-17¢2
CH 173-7¢

120-80 -.5643
120-80 =1.0299
120-80 ~1.5346
120-80 -1.9403
120-80 =-2.8065%
120~E0 -2,3221

DEPTH 16
PROFILES

« 0983
« 1962
» 2941

120-80
120-80
120-80

DEPTH 22
FPrOFILES

120=-80 -.8661
120-80 ~1.1103
120~80 =1.9279
120-80 ~247950

£00~120

200~ 120

£00-120
200~ 120
200-120
200-120

200~ 120
200~-120
200-120

200-120
£00-120
£60-120
200-120

« 58 74
«9108
e 1 €54
1.4220
1.6947%
1.9197

METERS FREAMP 10%# 4 AVE
gVER 5 INTERVALS

» 1698
« 0009
-« 207¢€

METERS PREAMP 10%% &4 AVE
OVER 54 INTERVALS

1e4906
2. 3583
3. VB E
Se 28 15

DEFTH 95 METERS FREAMP 1084 AVE

PROFILES OVEL

126-80 3357
120-80  +4238
120-80 4475
120-80  .4618
120-80  .4788
120-80  + 4872
120-80  «4938
120-80 .+ 5070
120-60  +5191
120-80 . 5302
120-80  .5297
120-80 . 5316
120-80 .« 5456
120-80  + 5578
126-80  + 5682
120-80 5785
180-80  « S83€
12080 5804
120-60  « 5800

91

200-120
200-120
200~120
£00~120
200=-120
200-120
200-120
200-120

200-120.

200-120
200-1E0
£00~120
200-120

e00~120

200-120
200~-120
200~-120
£00-120
£00- 120

S INTERLVALS

~+0475
<0712

« 2511

« 4306

.« €018
1.0758
1.2195
13599
1o 4998
1. €348
1. 7659
1.8958
2.0226
Ee14€8
2L €83
e 3883
2. 5128

500-200
500-200
500~ 200
500~ 200
500~ 200
500~ 200

5 DEPTH 2%&

500-200
500- 200
500~200

DEPTH 25

500= 200
500~ 200
500~ 200
500~ 200

5 DEPTH 120

500~ 200
500-200
500- 200
500-200
500~ 200

500~ 200

500- 200
500~ 200
500~ 200
500-200
500~ 200
500-200
500-200
500~ £00
500~ 200
500-200
500~ 200
500- 200
500~ 200

e 0915
2759
4P Y
. 654 6
«8855
10674

« 2730
« 5195
«8ELS

-03045
-+01E4
«2769
« 5655

2367
« 298 T
1T
1. 0670
1¢ 3620
1. 6621
19516
2. 8204
2. 4438
2. 7435
3.0027
3. £€10
3. 5204
3. 7776
4. 0364
4 59 58
e 5563
4.81 %
S. 0774

10M
154
Z0M
e
30M

By
10M
15

10M
15
20M

10M
159
20
2 8
300
354
40
45
500
55
€0M
6504
70M
75
&0M
& 54
90
9 54



1972 Ay STATION 7 DEPTH 26 MFTERS PREAMP 10%%4 AVE 5 DEPTH 32
MEAN VALUE OF PROFILES OVFL 54 INTEHVALS

CH 1-16 12080 ~.8578 200-120 2.2553 500~ 200 0629 M
CH 17-32 120-80 s 6694 £00-120 1.2019 500-200 <2717 10M
CH 33-48 120-80 l.6864 200-120 « 3961 500-200 «49€61 1M
CH 49-64 120-80 2.3643 200~120 =.1168 500~-200 « 7288 20M
CH €5-80 120-80 247587 200-120 «+3537 500-200 «3637 &M

1972 AuG STATION 8 DEPTH 70 METERS FPREAMP 10##4 AVE 5 DEPH B
MEAN VALUE OF PROFILES @VEE S INTERVALS

CH 1- € 120-80 ~.7544 200-120 =-.0040 500~-200 « 3683 a4
CH 7-12 120-80 =-.8572 £00-120 « 0854 500~-200 « 7349 10M
CH 13-18 120-80 ~-.8782 200~120 « 1730 500~200 1.1019 1%
CH 19-24 120-80 ~.8818 200~ 120 « 249 4 500-200 1.4749 20M
CH 25-30 120-80 ~.9070 200~ 120 » 3502 500-200 l.8424 2w
CH 31-3¢é 120-8B0 -~.9285 200-120 4458 500-200 £2.2119 30M
CH 37-42 120-80 -.98237 200~ 120 « 5330 500~£00 &2« 5641 354
CH 43-48 120-80 =-.9189 200~ 120 « O8O 500-200 2.92556 404
CH 49-54 120-80 =-.9222 200-120 s €600 500-200 3.3282 4%
CH 55-€0 120-80 -.9273 200~-120 « 7570 500-206 3. 7016 50M
CH €l-66€ 120-80 -.9311 200~120 <8307 500~200 4.0728 55

CH €7-72 120-80 -.9325 200-120 «9055 500~ 200 4. 4454 €0

CH 73-78 120-80 -.,9383 200-120 «9836 500-200 4.8184 654
CH 79-84 120-80 ~.9426¢ 200-120 1.0599 500-200 5.1922 7T0M

1972 “AUG STATION 10 DFPTH 119 METERS PHREAMP 10%%4 AVE S DEPTH 150
MFAN VAL UE GF PROFILES OVEER S INTLZVALS

CH I- 3 120-80 « 0650 200~-120 =.C737 500~-200 «2155 ™
CH 4= 6 120-80 « 1426 200~120 ~143181 500- 200 4146 10M
CH 7= 9 120-80 « 1504 200~120 ~-1.89¢¢ S60=-200 €016 1M
CH 10-1¢ 120-80 « 1866 200~120 -2.5033 560~ 200 s WOl EOM
CH 13-15 120=-80 <2012 200-120 -3.0897 500-200 «9 701 2
CH 1¢é-18 120-80 « 2065 B00-120 -3« €652 500-£00 11493 30M
CH 19-21 120-80 « 2279 200~120 -4.2€5¢ 500-200 11,3885 3%t
CH 2g-8&4 120-80 « 2531} 200-120 =4.8 600 50C~200 1.50% 40M
CH 2527 120-80 « 3038 200~ 120 ~5.2887 500-200 1.852 4M
CH &8-G0 1&0-80 c4219 200~120 ~ €. 1940C 500-200 l.86€21 500
CHi 31-33 120~-80 + 5052 200~ 120 ~ G«8528 500-200 2.03P 531
CH 34-3¢ 120-80 « 5368 200-120 - 7.4582 500-200 £2.215€¢ €0M
CH 37-39 120-80 « 5633 200~ 120 ~B.0667 500=-200 £2.3916 631
CH ag-42 120~80 - €078 200~ 120 '-BW €764 500-200 2.5€71 70M
CH  43-45 120-80 « 6399 200-120 -9.278 500-200 2. 7418 734
CH 46~-48 120-80 « 6515 200~120 ~9.8 670 500-200 £.9136 80M
CH 49-51 120-80 « 6778 200~ 120-10.4684 BO0-200 30906 854
CH 52-54 120-80 7176 200-120~11.0913 500~200 3.2640 90M
CHi 5557 120-80 « 7520 200-120~11. 707 500200 3.43W 9
CH s8-¢0 120-80 « 7909 200~ 120~ 12. 3232 500-200 3. €113 100M
CH ¢6l-63 120~80 «+ 5403 200-120~ 12,9473 500~200 3. ®ES5 10N
CH  G4-c¢cC 120-80 «H810 200-120- 13,5528 500-200 3.9554 110M
CH ©67-¢9 120~-80 +9039 200~ 120-14.1330 500~200 4.1303 119

92



1972 AUG STATION 12 DEPTH 21 METERS ‘DEP
i 2 PREAMP 10%%24 aUs 5°
MEAN VALUE OF PROFILES GVEK SM INTERVALS ‘e S DEPH 25

1972

1972

CH
cH
CH
cH

CH
CH

AUG STATION 15 DEPTH 102 METEKS PERAMP 10%#4 AUV

1-21
22-42
43~ 63
64-8 4

"AUG STATION

1-29
30-58

120-80 « 0971
120-80 =-.5097
120-80 =-.5147
120-80 ~-1.0890

i 14 DEPTH 10 METERS
MEAN VALUE OF PEOFILES OVEE SM

120-80 » 1007
120-80 - 3652

200~ 120
200-120
200~120
200~ 120

l. €8 66
2¢0719
Te 5431
1.5037

500~-200
500-200
500-200
500~ 200

«1297
« 2317
« 4288
« 6381

PREAMP 10®®%4 AVE S DEPTH 17

INTERVWALS
200~-120 «549 6
200-120 « 399 7

MEAN VALUE OF PROFILES OVER 54 INTERVALS

CH
CH

1- 3
4- &
T- 9
10-12
13~15
16-18
19-21
2g=-24
25~ 27
28-30
31-33
34-36
37-39
40~ 42
43= 45
46~ 48
49«51
58« 54
55= 57
8- 60

120~80 =.5227
120~80 -1.0174
120-B0 -1.8¢32
120-60 ~1.9734
120-80 -1.9819
120-80 -1.9782
120-80 -1.9782
120-80 -1.,9940
120-80 -2.0053
120-80 -2.004¢
120-80 -1.9826
120=80 -1.9415
120=80 ~1.8873
120-80 ~1.8558
120-80 -1.8505
120-80 ~1.8423
120~80 -1.8376
120-80 ~1.8320
120-80 -1.8320
120-80 -1.82€1

200-120
200-120
200-120
200~120
200-1Z0
200~-120
200-120
200-120
200-120
200-120
200-120
200~ 126
200- 120
200~ 120
200-120
200-120
200-120
£€00-120
£00-120
200~ 120

93

« 0542
« 2€79
646
. €575
8414
1.0188
1.1820
1.3504
1. 6240
1.8221
1.97€6¢
2. 08 €2
241743
2.2661
2351
2+ 4819
Pe 6134
2o T4 €5
2.8746
30015

500~ 200
500-200

5 DEPTH

500~ 200
500-200
500-200
500=-200
500- 200
500~ 200
500~ 200
500~ 200
500- 200
500~ 200
500-200
500~ 200
500~ 200
500~ 200
500~ 200
500-200
500~ 200
500~ 200
500~ 200
500~ 200

<0681
«2605

140

. 1461
«2654
3®1
<4875
. 6556
<8049
+9541
140749

1. 188

1.2D4
1.3M6

14772

1.5763

1- 6724
1s 7689
1.8 675
1.9 656

Ze 0 644

2,192

2.2563

M
oM
154
20M

10M

84
10M
1 5
20M
24
30
3o
40M
454
50M
S84
601
€81
T0M
71
80M
YoM
90M
994

100t



1972 AuG STA 17 PA 10%%4 AUG 5 DEPTH 130 SCAN
MEAN VALUE OF PROFILES OVER 5M

1972

1972

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
cH
CH
CH

CH’

CH
CH
cH
CH

AUG STATION 19 DEPTH 14 METERS
MEAN VALUE OF PROFILES OVER M

CH
CH

AUG STATION 20 DEPTH 18 PA 16224 AVG 5 DEPTH 31

1- 2
3- 4
5 €
7- 8
9-10
11-12
13-14
15-1¢€
17-18
19-20
gl-22
23~ 24
25-26
27-28
£9-30
31-32
33-34
35-3¢
37-38
39-~40
4i-42
H43-44
H45=46
4T =48
49 =50
51-52

1-28

29~ 56

120-80
120-50
120-80
120-80
120-80
180-80
120-80
120-80
120~80
180-60
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80

120-80
120-80

9935
1.1239
11377
1.1366
1. 1342
1.1323
1.1280
1.138¢
1.1427
1« 12404
11349
la1282
1.1211
1.11€69
1.1171
1.1127
1.1095%
1.0990
1. 089 ¢
1. 0839
1.0806
1.0687
10637
1.0589
1.0518
l.0458 ¢

1.2320
«9767

200~ 120
200-120
200-120
200-120
200~-120
£00-120
200~ 120
260-120
£00-120
200-120
200-120
200-120
200-120
200-120
200-120
200~ 120
£00~-120
£200-120
200- 120
£00-120
200-120
200-120
£00-120
200-120
£00-120
200-120

INTERVAL'S
2b0-120 « 4721
200-120 =-.3536

INTERVAL S

170

« 0049
« 1957
« 398 6
. 6037
« 7978
<975
e 1488
1. 3070
1.4571
1. €107
1+ 7568
1.9023
2.0514
£.1974
243510
2. 5225
2. 7041
2.8938
308 68
3.2811
34745
3e 6694
3.867¢
4. 0642
44 2€13
4e 4559

MEAN VALUE OF PROFILES PVEK 5% INTEEVALS

CH
CH
CH

1-19
20-38
39- 57

120-80
120-80

120-80

« 4778
- €679
« 7308

200~-120 -1.5842
-0899 5

200-120
200~120

ok

e 7441

500- £00
500~ 200
500~ 200
500~- 200
500~ 200
500- 200
500~ 200
500~ 200
500- 200
500- 200
500~ 200
500~ 200
500~ 200
500~200
500- 200

500-200

500-200
500~ 200
500-200
500~ 2060
500~-200
500-200
500-200
$00-200
S00-200
500-200

500-200
500~200

500-200
500-200
500~ 200

-« 2037
'00080
« 2051
« 4377
« 6777
<9234
1.1705
1. 4005
1. 6077
1.8076

2.0022

2o 1948
e 38 64
Ze 57€7
£ 7603
C.9 €25
31535
3. 3458
3. 5380
3. 7301
3.9177
44 1074
402989
4o 4900
Le €90
4eB 6B 6

PREAMP 10%#4 AVE 5 DEPTH 25

« 28 66
e 4744

.2711
81

10M
134
z0M
&3
30M
3
400
494
50M
LE
€0M

oM
7
soM

90M
9 54,
100M
10
1104
118M
1eoM
125
130M-

M
10M

1oM
19



1972

1972

AUG STATION 24 DEPTH 114 METERS PRFAMP 10%##4 DEPTPFH 150
MEAN VALUE OF PROFILES OVER 5M INTELVALS

222229

CH

229

AUG

MEAN VALUE OF PEOFILES OVER 5

CH

CH

i1~ 3
4= €
7~ 9
10-12

13-15

1¢6-18
19-~-21
ge-e4
25-27
28-30
31-33
34- 3¢
37~ 39
40=- 42
43- 45
46~ 48
9= 51
52~ 54
58- 57
S8=¢G

€1- 63

64~ 606

12080 -.4321
120-80 ~.8316
120~80 -1.1702
120~80 -1.4915
120-80 -1.798¢6
120~80 -2.003!

120-80 -2.39&8.

18080 ~2. 6911
120=-80 -2.9674
120-60 =-3.2784
120~80 ~34 5677
120~80 =3.8623
120-80 =4.1684
120-80 -444565
120-80 -4.7553
120-80 - 540507
120-80 =5,3399
12080 = 5. G408
120-80 = 5.9366
100-80 - 6.2876
12080 - €. 5223
120-80 = 648180

STATION 26 DEFIH 14¢ METEES PRE 10%#4 AVE

e1-22
e3-24
25-2¢€
e7-28
e9-30
31-32
33-34
35~ 3¢€
37~ 38
39=40
41-48
43-44
45= 406
47-48
49«50
51-52

53- 54"

55~ 5¢

. 57-58

120-80 B 4g7
120-80 « 6408
120-80 « 6363
120-80 « 6232
120-80 .« 6187
120-80 L6314
120-40 « 78 40
120-80 55882
120~80 .92237
120-80 9583
120-80 «9975
120-80 1.0322
120-80 1.0720
120-80 1.0997
120~80 1.1328
120-80 l.1622
120-80 141907
120-B0 1.2345
120~-80 1.2617
120-80 1.29¢68
120~80 1.3461
120-80 1.3817
120-80 1.4039
120-60 1.4317
180-%0 1. 4645
120=-680 1.4961
120-80 145336
120-60 1.5757
120-80 1.6138

200-120 +0066
200-120  .G065
200-120  +0033
200-120 =+007L.
200120 =+0045
200-120 ~+0068
500-120 =+0177
200-120 -.0205
200-120 =-<08%21
£00-120 =-.0266
200-120 =-.0310
200-120 =.0408
200-120 =-+0354
200<180 =.0459
200-120 -+0410
200-120 =« 0440
200-120 =-.0551
200-120 -.0534
200-120 =+0567
200~120 =«0571
200-120 =+0685
200-120 =~+0733
INTERVALS

200-180 =-.4925
200-120 =« 5509
200120 =«5153
S00~120 -.4598
S00-120 =.3976
£00-120 =-.3774
200-120 =.3585
200-120 -.3143
200-120 =.2085
200-120 -.2274
200-120 =-.1813
200-120 =«1280
£00-120 =-.0833
£00-120 =-.0388
200-120 , »0019
200-120 . 0431
200-120 0868
200-180 « 1870
200-120  « 1676
E00=150  «2117
200-120  «25C3
200-120 #2965
200-120 3489
£00-120  »3948
200-120 <4398
c00-120 <484l
£00-120 5881
200-120 o 5741
200-120 <6233

95

5

500-200
500-200
500-200
500~ 200
500-200
S00-200
500-2G0
S00-200
500~ 200

-500-£00

500-200
500-200
500~ 200
500~ 200
500-200
500- 200
500~ 200
500~ 200
500-200
500~ 200
500~ 200
500-200

DEFIH

500-200
500~ 200
500~ 200
500~ 200
500- 200
500~ 200
500-£00
500-200
500-200
500-200
500~ 200
500~ 200
500~ 200
500«&00
500- 200
500~ 200
500~ 200
500~ 200
500~ 200
500-260
500~ 200
500~ 260
500= 200
500~ £00
50U-200
500=- 200
500-200
500~ 200
500-200

« 2815
4127
« 5139
« 6181
« 7270
«8273
1.0356
11363
1. 2445
1.3494
1. 4588
1. 5624

1. 6651

te 7117
1.8 754
1.980%2
240943
2. £031
S.3811
2. 4368
24 5467

200

«1155
+ 3108
« S50 €5
« 6289
« 8899
1.0771
1.2680
le 4544
1e B3R
1.8231
Ee 0090
21914
26 3765
Ce 5560
2e¢ 7358
Ze2144
309 B
3. 2834
3 4689
3e 6536
3,838 ¢
f.0EB 7
Le 21T
4+ #8073
fe 5 T0
de 580
4.9801
e 1733
53676

a1
10M
154
20M
2
30M
38
40M
451
50M
581
€0M
€54
70
784
80M
8 84
904
954
1604
1084
1108

M
10M
154
20M
254
30M
38
40M
459
501
554
60
654
70M
75
80
8 54
9 0M
9 v

100w
1054
110M
1154
120M
184
1304
1354
140M
14t



1972 AuG STATI®N 30 DEPTH 20 PEE 10%%4 AVE 5 DEPTH S0
MEAN VALUE OF FhOFILES 3VFk

1972

1972

CH
CH
CH
CH

1-10
11-20
21-30
31=-40

120-80
120-80
120-50
120~80

* 5450
8197
1.9730
2.€39¢

"AUG STATIGN 31 DEPTH 28 METERS

MFAN VALUE DF PROFILES OVER

CH
CH
CH
CH
CH

AUG

MEAN

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

1-12
13~24
£25-36
37-48
49~ 60

120-80
120~80
120-80
120-50
120-80

1. 1642
1.4776
1. 3738
3. 2533
Se 1438

200~ 120
200-120
£00-120
200~ 120

S INTFRVALS.

« €210
1.8323
2. 2402
Je 1504

PRE 10%®4 AVE S
INTEEVALS

200-120
200~120
200~ 120
200-120
200-120

244777
€e 4325
11.0377
137034
15.8231

STATION 32 DEPTH 17! METFES PRE 10%#%4 A\3

VALUE BF PEQFILFS

1=

59~ €0
6t=c2
€3~ ¢4
€5-6C
67~ 68

120-80
120-80
120-60
120-40
120-80
120-80
120-80
120-80
120-80
120-80
120-80
126-80
120~80
120-80
120-80
120-80
120-80
120-80
120-50
120-80
120-80
120-80
120-80
120-80
1£0-80
1£0-80
120~-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80

BVER

<04z 4
« 0329
« 0842
« 02624
«0176€
«Ulce
« 0076
- 0031
-.0036¢

-.01l1lé

-.0220
~.0292
-.0383
~+ 0384
-«0441
-« 0508
=« 0583
- NEET
-+0°29
—.0936
-. 1046
-.107¢2
- 12202
-« 1345
=.1545
‘-1630
-.lé882
-+ 1766
"01836
-s 1972
"02160
-« 284
"02310
~.2382

200~ 120
200-120
200-120
200~120
200-120
£00-120
200-120
200-120
200~-120
200~-120
€00~-120
200~-120
200-120
200~-120
200~120
200-120
200~120
£00-120
200~ 120
200-120
200-1¢20
200-120
200~ 120
200-120
200~-120
£00~-120
200~-120
200~120
200=120
200~-120

200-120

200-120
200~120
200-120

96

sM INTEHRVALS

«3145
«5100
s
8l8e
9 47E
1.0€671
1.1812
1.8955
1ed347
1.5885
1.7552
1e9242
2.098 ¢
£.2726
Se 4442
2. 6203
2¢ P33
2¢9 €54
3¢ 1407
33163
3. 4932
3. €628
3.8365
40095
4e 18 44
43572
He 53E9
4. 7067
fe B8 LY
5. 0 608
5.2334
Se 40 60
5. 5758
S¢ 7413

500-200 . 0882
500-200 . 6114
500-200 l.1592
500-260 1. 6984
DEPTH 45
500-200 =o 6082
S00-200 -.8Z62
500-200 =-.8072
500-200 =« 72
500-200 =~« %76
5 DEFTH 250
500-206 . 1344
500-200 3412
500-20C . 5704
500-200  +8048
500-200 1.0072
500-200 1.1884
500-200 1.3624
500-200 1. 5345
500-200 1. 7032
50C-200 1.8 729
500-200 2.0423
500-200 2.2119
500-£00 2.3603
50G-£00 2+ 548 5
500-200 2. 7156
500-200 2.8842
500-200 3.0527
500-200 3.2184
500-200 3. 38 59
500-200 3. 5544
500-200 3. 7229
500-200 3.8892
500-200 4.0566
500-200 4.2837
500-200 4. 3928
500-200 4 559 7
500-200 4. 7267
500~200 4.6937
500-200 5. 0623
500-260 5.2£320
500-200 53991
500-200 5. 5640
500-200 S. 7369
500-200 5.9037

M
10M
15
20M

Sy
10M
1594
20M
ea

4
10M
15
20M
25
30
35
40
454
50M
554
€0M
654
70
754
& 0%
8 &1
903
9 5

100

1059

110Y

1154

120M

1254

130M

135

140M

1454
1 50M
1554
160M
165
170M



1572 ,6 STATION 34 DFPTH 85 M FA 10%%4 AVG 5 DEFTH 150 M
MEAY VALUE OF PROFILES OVEK SM INTERVALS

1972

1972

CH
CH
CH
CH
cH
CH
CH
CH
CH

AUG STATION 35 DFPTH £9 MEIFRS
M INTFEALNALS

i- 3
4- &
7= 9
10-12
13-15
16-18
19-21
ee=-24
25-27
28~ 30
31-33
34~3¢€
37-39
40-42
43~ 45
46=48
49-51

120-60 =~.1097
120~80 =-.3403
120-80 =-.4103
120-80 <-.4409
126-80 <««4720
120-80 -.49¢2
120-80" ~.51'29
120-80 -+ 5434
120-80 =-.5719
120-80 ~«59048
120-80 =.6266
120-80 ~«£650
120-80 ~=.7031
120-80 ~.7352
120-80 =-.7584
120-80 ~.7818
120-80 =-.8093

MEAY VALUF @F PROFILES OVERE

.CH
CH
CH
CH
CH

1-16

17-32.

33-48
49-64
€5-80

1E0-60 < €E1R
120-80 1.008¢
120-60 1.2079
120-80 1.£170
180-80 1.2077

£00-120 =.3552
200~-180 ~«8320
200-120 -.0387
200-1£0 « 1495
200~ 120 « 3239
200-120 «5007
200~120 e G8ED
200-120 «B 689
200~-120 1.0500
800-120 1.2837
200-180 144017
200-120 1e58¢€2
200~120 le 7659
200-120 1¢94€C6€
200-120 2.1221
200-120 2.2995
200~120 24758
Pht 10%%4

200-120
260- 120
00~ 180
£00~120
200-120

« €437
le 2381
1e €278
4e 3€EL
€e 1681

500-200
5006~ £00
500~ 200
500-200
500-200
500~ 200
500-200
500~ 200
500~ €00
500=-200
500- 200
500- 200
500~ 200
500~ 200
500- 200
500-200
$00-200

AVF 5 LIMFIH

500~ 200
500~ 2040
500- 200
500-200
500-200

AUS STATION 36 DEPTH 30 METERS PREAMP 10%#4 AVE 55 UEPTH
MEAN VALUE GF PRBFILES AVER

CH
CH
CcH
CH
CH
CH

1-14
15~28
29~42
43~ 56
57-70
71=-84

120-80 -. 1437
120-60 =.0319
120-80 -.3958
180~80 =.8767
120~80 ~1.0489
12080 =~.8993

200~120
200~ 120
200~120
200~ 120
£00~120
200-120

97

8 INTERVALS

« 7650
1.2734
Ce25CE€
3.3557
461117
367747

500-200
5006-200
500~ 200
500-200
500-200
500-200

-+ 0045
. 0524
1140
<1643
.£153
<3074
.« 3526
. 4002
. 4473
Ca917
. 5351
$ 5816
S 6246

. 6692

. 7108

. 7547

-e 3281
-~e 1735
<0110
«20€5
« 408 5

35

-. 1621
. 1898
. 5522
.9215

1,268 7

1. 6411

M
1oM
184
c0M
28
30M
3
404
459
50M
559
€0M
€M
704

804
8w

o
104
v
«0M
eq

Syl
10M
154
20M
a9
30M



1972 AUG STATION 38 DFPTH 125 METELRS AVE S PRE 10##4 DEFTH 145
MEAN VALUF OF PROFILES OUER 54 INTEHVALS

CH 1- 3 120-80 « 5018 200~120 « 2373 500-200 «2122 &
CH. 4= € 120-80 =-.1410 200-120 «H072 500~-200 » 4416 10M
CH 1= 9 120~80 =21561 £00-120 « 5588 500-200 « 7191 I
CH 10~12 180-80 « 1971 200-120 «3782 500~-200 1.03€68 20M
CH 13-15 120-80 « 3645 200~ 120 « 5391 500~-200 1.3€74 g5y
CH 1¢6-18 120-80 « 7728 £200-120 o 4ELD 500-20C 1. € 67 304
CH 19-21 120-80 1.0756 200~ 120 « 3730 500-200 1.9987 3%
CH 2&~24 120-80 1.1440 £00-120 - 5520 500~-200 2.8770 40M
CH &£5-27 120-80 1.2227 200~120 .« 7029 500~200 2.5570 454
C5 &8-30 120=80 1.321¢ z00-120 «8273 500-200 2.8355 50M
CH  31-33 120-80 1.3361 200-1&0 1.0394 500-200 3.1138 554
CH 34-3¢6 120-80 13069 £00-120 l«2224 500-200 3.3918 €0M
CH 37-39 120-80 1.3014 200-120 1.4048 500-200 3.€6607 WM
CH  40~-42 120-80 1304 200=1E0 1.5888& 500-200 3.9471 704
CH 43-45 120-80 143158 200-120 1l. 7722 500-200 4e.2242 TM
CH 46-48 120-80 1.320¢ 200-120 1.951¢€ 500-200 4. 5036 &80x
CH  49-51 120-80 1.337¢2 200-120 2.1395 500- 200 4 BO2 B
CH 52-54 120-80 1.3202 260~1€0 2.3525 500-200 S.0598 90M
CH  55-57 120-80 1.4819 £00-180 2.4030 500-200 5. G349 95§
¢l E-c0 120-80 1e5£65 200-120 £.5478 S00-200 5. €111 106GH4
CH €1-6€3 120-80 1.5885 200-120 E.759& 500-200 5.8871 1054
CH &4~ &6 120-80 1l.0600G4 £00-120 2.98€1 500-200 €.1€30 110M
CH ¢7-& 120-80 1.€069 200-120 3.2£215 500-200 €. 4393 1184
CH 70-7¢2 120-80 1.6178 200-120 3+453¢€ 500-200 €. 7147 1204
CH 73-75 120-80 1., €350 200~120 3.6857 500-200 6.9930 1294

1972
& AUG STATION 40 DEFTH 175 METERS FEE 10 #%4 AVE 5 DEFTIH 250

MEAN VALUE OF PROFILES OVFR 54 INTERVALS

CH 1- 2 120-80 « 2274 £00-120 « €029 500-200 =~.2473 o™
CH 3- 4 120-80 P ZEDE 200~-120 8427 500-200 ~.1545 10M
CH 5= 6 120-80 «26c4 200-120 1.03&5 500-200 -.0385 154
CH 7- 8 120-80 «2718 200-120 1.2035 500~ 200 «0BET E04
CH 9-10 120-80 « 2779 200-120 1.3541 500-200 « 1695 259
CH 11-12 120-80 « 2829 200-120 1.4982 500-200 « 26588 30M
CH 13-14 120-80 « 28 37 200-120 1.€472 500-200 « 3318 3™
CH 15-1¢€ 12p-80 « 28 51 200-120 1. ™04 500~ 200 » 3955 40M
CH 17-18 120-80 « 8847 200-120 1.93€7 500-200 « 4556 4%
CH 19-20 120-80 . 2888 €00~120 2.099¢8 500-£00 « 5141  50M
CH 2l-2¢2 120-80 « 29 48 200-120 2.2747 500~-200 « 5735 5
CH 23-24 120-80 -294¢€ 200-120 ©2.4¢€34 560~ 200 « €322 €&0M
CH 25-2¢ 120-80 + 2931 200-120 2. €535 500~ 200 B oM
CH 27-28 120-80 « 8883 200-120 2.8441 500~ 200 . 7482  70M
CH 29-30 180-80 «2910 200-120 3.0400 500-200 <8044 TS
CH 31~32 120-80 <28 €8 200-120 3.2290 500~ 200 fB50 7 8OM
CH 33-34 120-80 « 2603 200~-120 3.4249 500- 200 22150 &
CH 35-3¢ 120-80 « 2729 200-120 3. 6205 500-200 « 9695 90M
CH 37-38 120-80 2672 200-120 3.8189 500-200 1.0249 95
CH 39-40 120-80 « 2689 200-120 4.0143 500-200 1.0M4 100M
CH 41-42 120-80 « 2679 200-120 4.c2120 500-200 1.1320 10
CH  43-44 120-80 « 2639 200~ 120 4.4076 500~-200 1.1852 110M
CH 4546 120~-80 « 2611 200=-120 4. €027 S00-200 l.£4l13 1154
CH 47-48 120-860 «E€10 £00-120 4.79€3 500-200 1.29% 1&0M
CH 49-50 120-80 .« 2687 200~ 120 4.9884 500-200 1.3482 1284
CH 51-52 120-80 « 2609 200-120 5.1826 500-200 1.4014 130M
CH 53-54 120-80 «259¢€ 200-120 5.31¢& 500-200 1.4542 139
CH 55-5¢ 120-60 <2490 200~ 120 5. 5744 500-200 1.5084 1404
CH b57-58 120-0 « 2420 200-120 5.77¢5 500-200 1.5603 14M
CH 59-¢0 120-80 v 2444 200-120 5.9€43 500-200 1.¢€127 150M
CH ¢€l-¢2 120-80 « 2379 200-120 ¢€.1638 500-200 1. €65C 155
CH €3-¢4 120-80 « 2387 200~120 €.3570 500-200 1. 7195 16€0M
CH €5-6¢ 120-80 « 2366 200~120 ¢€.5526 500-200 1. 77c) 1€
CH ¢7-¢€8 120-80 <2315 c00=-120 €. 7451 500-200 1.82428 170M
CH €9-70 120-80 » 2270 200-120 6.9406 500-200 1.8 P& 179

98



1972 AUG STATION 41 DEPTH 26 METERS AVE S5 PREAMP 10##4 DEPIH 40

1972

1972

CH

CH
CH
CH
CcH

1-13
14-2¢6
27-39
40~ 52
53- 65

120-80
120-80
120-40
120-80
120~-80

» 1004
~+3110
-« 6649
-« 7378
".6396

‘MEAN' VALUE OF PROFILES QUVER SM INTERVALS

200-120 = 7465
200-120 =-.7353
200-120 -. 6441
£00-120 -.5264
200-120 -.4435

AUGvSTATION 42 DEPTH 15 METEESe PRREAMP 10#%4
MEAN VALUE OF PROFILES QVFK SM INTERVALS

CH
CH
CH

1-16
17-32
33-48

120~80
120-80
120-80

AUG STATI@N 44 DFFTH

MEAN VALUE OF PROFILES OUER 95

1= 2
3- 4
5 6
T~ &
9-10
11-1¢&
13-14
1516
17-~18
19~ 20
21-22
23-24
2526
27-28
29-30
31-~32
33-34
35~3¢
37-38
39~ 40
41~42
A3~ 44
45~ 4 €
4T~ 488
49-~50
51=5¢&
53~ 54
55~ 5¢
57~ 54
59- 60
Cl=~ €2
€3~ ¢4
65~ 66
G7T~ 68

120-80 *
120-80
120-80
120-80
1206-80
120~80
120-80
120-50
120-80
120-80
126-40
120-80
120-80
120-60
120-80
120~80
120~80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120~80
120-80
120-80
120-80
120-60
120-80
120-80
120-80
120-80
150-80

« 0990
« 1979
« 0044

200-120 1.3608
200-120 « €638
200~ 120 « 0444

174 PREAMP 10¥%4 DFFTH

+8706
1o 2459
1.3563
1e 4180
1.7678
1.9710
£ 08 50
2.1324

‘2.10882

262081
2. 2409
2.2¢€78
£42953
Ze 3339
£. 3733
2. 4087
2.424¢0
2e 4405
244718
2.5100
2 5371
24 5659
245943
£+ 6209
£ €500
Ce €8 €
2. 7090
£. 7366
EeT€1H
2.7901
£.81¢€2
2.8477
£.8721
2.9014

INTERVAL S

£200-120 =-.3853
200-1P0 =, 5380
200-1&0 « 1219
200-120 o €090
£00-120 o €527
£00-120  + €555
800-120 . 7194
200-120 <8388
£00-120  +9 €67
200-1£0 1.0894
200-120 1.2190
200-120 143629
£00-120 1.5175
200-1£0 1. €743
200- 120 1.6337
£00-120 240006
200-120 241713
200-180 £.3495
200-120 2.5162
200-120 246785
2004120 2.8429
200-120 3.0080
200-120 3.1744
200-120 3.3421
200-120 3.510%5
200-120 3. 6777
200-120 3.84(8
200-120 440165
200- 120 41846
200-1280 43479
£00-180 4. 5141
£00-120 4. €819
200-120 4.8504
200-120 5.0156

99

500~ 200 «4527
500~ 200 «5M5
500~200 1.3055
5006~-200 1. 7299
500-200 1.8984
"AVE 5 DEPTH
500-200 » 3011
500-200 .« 48 €
500-200 » 6918
£00 METYES
500~ 200 . 26EE
500~ 200 « 1853
5G0=-0C e 4945
500- 200 «9272
500-£00 J.365¢
500~-200 1.0ED
S0C-200 2.1948
500-200 2. 9868
500~-200 £2.9948
500-200 3. 3889
500-200 3. W07
500-200 4.1743
500-200 4. 5€70
500-200 4.9250
500-200 5. 2505
500-200 5. 7426€
500-200 €. 1338
500-200 & 5294
500-200 €.9E&21
500-200 7.3157
500-200 7+707¢
S00-200 841009
500-200 8.4930
500~200 E+88¢€5
500-200 9.2P0
500~-200 9.€717
500~ 200 10.0€44
500~ 200 10. 4553
500-200 108489
500~ 200 1142401
500~-200 11e €351
500-200 1&£.0277
500-200 12.4200
500-200 12.8146

M
10M
30
20
2

10M
154

5¢
10M
154
Z.0M
5
30M
354
40M
454
5014
554
60M
651
704
759
&0M
s RV!
90M
9 &1
100M
10 S
110M
115
1204
12 5
130M
135
140%
1454
1504
1551
1 60
1651
1704



1972 "AUG STATION 45 DEFTH 200 METEES PRTAMF 10##4 AVE 5 DEPTH
MFAN VALUE OF PEOFILES GOVER

CH

CH.

CH
CH
CH

CH

i- 2
3= 4

5= ¢
- 8
9-10
11-12
13=-14
15-1¢
17-18
19-20
gl-22
£23-24
2526
£7- 28
29-30
31-32
33=34
35-3¢
37~ 38
39-40
41~ 42
4344
45-46
4T =48
49 50
51-5&
53~ 54
55~ 56
5753
59- &0
6l-62
€3- 64
65~ G6
67~ 68
©-70
71=-72
T73=-74
75-76
77-76
79-80

120-80
120-60
120-80
120-80
120-&0
120-80
120-80
120-80
120-E0
12080
120-80
120-80
120-80
120-80

120-80

120-50
120-80
120-80
180-80
120-80
120-¢0
120-80
120-80
120-80
180-80
120-80

‘120-80

120-80
120-80
120-60
120-80
12p-g0
120~80
120~-80
120-80
120-60
120-80
120-80
120-80
120-80

«Q087¢

«283¢€
- 4215
- 43 59
-« 4790
".11539
'.43113
- 4060
'-3837
- 3644
- 3475
- 3328
-.383¢€
-+ 3059
-+ &8 €3
-.288 €
-02504
-« 2229
~e 1942
-+ 1709
- 1CBT
~e 1495
-« 12353
~ e 1077
"'00892
-.0715
~+ 0521
-+0430
—-0298
~«0111

« 0021

<0186

« 0381

« 0547

« 0656

» 0794

« 0913

1122

.1203

« 1420

£00~120
£00-120
200-120
200~-120
200-120
200-120
200-120
200-120
200~120
200-120
£00~-12¢
200~120
200-120
200-120
£00-1820
200~120
200-120
200-120
200-120
200-120
200~ 120
200~ 120
200-120
z00-120
200-120
200-120
200-120
200-120
200~-120
200-120
200-120
200~120
200~ 120
200-120
200-120
200~ 120
200~-120
200-1320
200-1£0

200- 120

100

54 INTERVALS

<4578
1.0111
1.4329
1. €151
1. 7748
1.9233
2.061
2.2124
2. 3533
2. 5546
2. 7006
248830
3.0698
32568

‘o444l

3. €320
3.,8209
420101
4 19 €S
44 38 €1
4o 5788
Ye 7TCB €
469547
561455
5« 3283
5« 5132
5« 983
588 €3
€. 072 €
6e £E92 7
6o 4468
6a 6328
6.8 189

7.0012

7«18 74
7. 3733
Te 5628
Te 748 24
TeO 385
8.1172

500~ 200
500-200
500= 200
500-200
500~ 200
500~ 200
500- 200
500~ 200
$00= 200
500~ 200
500~ 200
500~ 200
500-200
500- 200
500- 200

500~200

500=-200
500~ 200
S00- 200
500~ 200
500-£00
500~ 200
500~ 200
560-200
500=-200
500- 2040
500~ 200
500-200
500~ 200
500- 200
500~ 200
500~ 200
500~ 200
$00-200
500~ 800
500-200
500~ 200
500-200
500~ 200
500~ 200

220

-e 6339
-e 4351
'01950

» 1067

« 397

» 66E8

«3211
11713
1. 4191
1. 695
1.910
2+ 1657
e 4189
Ze €534
2.90€4
31510
3+ 3976
3e €453
38904
de 1358
4e 3830
Yo GE8 )
4e B T46
Se 1185
5e¢ 3 645
S €101

5+8526°

€. 09 73
€e 3415
€« 58 71
€. 8288
T. 0732
7. 3173
Te 5C04
T.8071
8.0533
Be2976
8e 5416
8« W75
9240277

S
10M
154
204
25
30M
354
404
454
50
554
€0M
€5
704
784
80M
8
908
9 8

100M
10
110M
1154
120
e
1304
1351
1404
1494
1-50M
153
1 e0M
1 694
1704
1754
18 0M
18 84
1904
19 54
2001



1972 AUG STATION 46 DEPTH 120 METERS PRFAMP 10%%#4 AVES DEFTH 150
MEAN VALUF @F FEHOFILES OVEE &1 INTERVALS

1972

1972

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CcH
CH
CH
CH
CH
CH
CH
CH

AUG STATION 48 DEPTH 26 FREAMP
MEAN. VALUE @F PROFILES QVER

CH
CH
CH
CH
CH

AUG STATION 49 DEPTH 20

- 3
4= &
7= 9
10~12
13«15
16~18
19=~21
ee~=24
25«27
&6~ 30
31-33
34~ 36
37-39
L= 42
43 45
4648
49-51
5~ 54
55-57
8- €0
¢1-€3
Co= 66
CT=- €9
70-72

1-14
15-28
29-42
43-5¢€
57-170

120~-80  +1903
120-80 v 6815
120-80 1.1051
120-80 1.2764
120-80 1.4685
120-80 1.5048
120-80 1.5158
120-80 1.5382
120-80 1.5511
120-80 1.5670
120-80 1.57¢3
120-80 1.58¢€0
120-80 1.8BE
120-80 l.542
120-30 1.6039
120-80 1.6034
120-80 1.3071
120-80 1.5942
120~-40 1.391¢
120-80 1.5924
120-80 1l1.5002
120-80 1.5798
120-80 1.573¢

&
120-80 » 7803
120-80 « €181
120-80 « 5785
120-80 « 5984
120-80 « 6273
DEPTH

MEAN VALUF BF PRGFILES GVER 3M

Ch
CH
CH
CH

i-20
e1-40
41=- €0
€1-80

120~806 =-.8125
120-80 -15937
120-80 =2.3075
120-80 -2.9413

200~120 2.1824
£200-120 £2.7653
200~-120 33084
200-120 3.7686
S00-120 3.7109
200-120 3¢ 7329
200~120 3. 7431
200-120 3.7317
200-120 3.7170
200-120 3.7138
200=120 3. 7068
20D0-120 3.€966
200-180 3. 6871
200- 150 3. 6727
200~ 156 3466882
£00~1580 B8.6632
200-120 3.CG71C
S0C~120 2.€6887
S00=-1560 37085
200-120 3. 7358
200-120 347655
200-120 3.80£)
£00-120 3.838¢
200-120 3.8790

10#% 4 AVE & DEPTH

INTERVALS

200~ 120 « 6004
£200-120 1.8190
200-120 241448
200-120 2.,1082
200=-120 1.9898%
£5 MFTERS AVE 5

INTEEVAL S

.0037
~.1135
S 216D
-.3028

200~120
200~120
Z00~120
200~ 120

101

500~ 200 - 1+360
500~200 - 1. 6090
500-200 -1. 6026
500~ 200 =1¢ 59 %
SD0-200 =-1. 5843
500-200 =1+ 5 &0
500- 200 = 1o 6156
500- £00. - 1. 6460
50C- 200 = 1. €818
500-200 =1, 7193
500-500 -1. 757
500-200 -1, 7963
500-200 =-1.8404
S00-200 ~1.8 D €
500~ 200 -~ 149198
500-£00 =149 54
500=-200 - 1.99 €0
50G=EG0 -G 036 6
500-200 ~Ee Q811
560~ 200 =2e 1247
S00-2060 =24 1 €54
500- 200 -Ze£CC5
500= 200 =24 2460

560-200 - 2. 2840
35

S00-200 =-+3011
500- 200 ~+3170
500-200 =-o3083
500-200 =.2694
500-200 ~267€

FREAMP 10#%4

500~200 « 1876
500~ 200 « 3831
500-£00 « 573
500~-£00 e 7734

10M
154
2£0M
a oM
309
35
40M
459
50M
551
cOM
Qv
70
751
o DM
& 5
304
PRl
16oM
10eM
110M
1154
104

B
1oM
154
20



1972 AUG STATION 52 DEPTH 100 DEPTH 65 PA 10/4 AVE 5

1972

1972

MEAN VALUE OF PROFILES OVFE SM INTERVAL'S

CH
CH
€y
CH
CH
CH
CcH
CH
CH
CH
CH
CH
CH

)

5

¢-10
Ji-15
16~20
21-25
26~ 30
31-35
36~40
41«45
46~ 50
51~-55
5€= €0
€1-¢5

120~-80 « 09 39
120-80 « 6248
120-80 «2518
120-80 -.4655
120-80 ~1.0870
120-80 «1.0877
120-80 =-2.2190
120-80 «2.9990
120~80 ~3.4892
120-80 ~3.7771
120-80 ~-3.9503
120-80 ~4.0104
120«80 -4.0301

200~-120
206-120
200~-120 -
£00-120
200~180
200-120
200~120
200~120
206-120
200-120
200-120
200~120
200~120

"-2485
-.9743
1.0091
~e 3671
-+9341
-8 664
"08103
e 7717
~e 73817
=~ €998
-e €492
-« 5935
- 52&

500-200
500-200
500-200
500-200
500-200
500-200
500-200
500~-200
500-200
500-200
500~ 200
500~ 200
500~ 200

AUG STATION 54 DEFTH 180 DEPTH 139 PA 10/4 AVEES

MEAN VALUE @F PROFILES

CH
CH
CH
CH
CH

AUG STATION 59

G
5=
7=

e
4
[y
8.

9~10
11=12
13«14
15-16
17-18
19-20
21-22
23~ 24
25-26
e7-28
£9~30
31-3¢2
33~ 34
35-3¢
37- 38
39-40
a1=-42
43- 44
45- 46
47-48
493- 50
51=52
53~ 54

120-80  .2321
120-80  .2747
120-80  .2934
120-60 3128
120-80  +3306
120-80  + 3449
120-80 43609
120-80 . 3727
120-80 3839
120-80 . 3966
120-80  .4097
120-80  .4240
120-80 4347
120-80  + 4469
120-80  .4582
120-80 . 4717
120-80  .4833
120-60 4950
120-80 5054
120-80 5170
120-80 . 5256
120-80 45353
120-80  +5459
120-80  +5560
120-80 o 5619
120-80 . 5716
120-80  .5810

DEPTH 3% DEPTH 26 80 KC PA LO // 4 AVE 5

200~ 120
200~ 120
200~ 120
200~ 120
200~ 120
200- 120
200-120
200-120
200-120
200~ 120
200-120
200~ 120
200~ 120
200-120
200-120
200~-120
200~ 120
200~ 120
200~120
200-120
200-120
200-120
200-120
200~ 120
200-120
200~ 120
200~ 120

MEAN VALUE OF PROFILES OVER SM INTEKVALS

CH
CH
cH
CH
CH

1-14
15-28
29-42
43=56
57-70

120-80 .1.2366
120-80 2.260¢
120-80 3.0€19
120-80 3.5004
120-80 3.6884

200-120 -
200-120 -
200~120 ~
200~-120 -
200-120 ~

102

OVER S INTFRVALS

1.907
22473
2e 3455
2edlila
2. 4702
Ze 5272
2. 5853
Lo €402
2. 70 62
Cs 7505
2.8096
2.8598
£2.9121
249 021
3.0126
3.0630
3.1143
31674
32159
3.2640C
3.3195
3. 3728
3. 4204
3.4702
3. 5206
e 5691
3. 6171

1.1462
2. 17€0
3.0922
3. 588 ¢
3¢ 7448

500- 200
500~ 200
500-200
5G0~260
500~ 200
$00-£00
500-200
500-200
500~ £00
500- 2060
500-200
500-200
500-200
500-200
500- 200
500~ 200
500- 260
500- 200
500~ 200
500-200
500~ 200
500-£00
500~ 200
500- 200
500- 200
500- 200
500- 200

500-200
500-200
500-200
500-200
500-200

-~ 0MW7
» 0898
« 2550
e 4225
e 6143
«8307

1.0517

le2&e

l1e 4920

1« 7139

1,9381

. 1€16

24 3849

'09021
=-. 7665
-+ 6143
- e 4693
-« 31€1
~« 1676
-.0151

«13P
« 28 €7
» 8425

o« 55 €1

. 7403

<890
1.0537
1.2116€
1.3¢€49
1520
1. 6876
ll8£‘9‘7
£.0171
2. 18242
2e 3464
2. 5203
Lo 844
2.8502
3. 0208
3. 1883

1622
+3€1¢€
« 5583
« 7478
1.1 %9

Y]
104
154
20
&5
30M
35
401
454
S0M
554
€0M
654
704
154
&0M
8 54
90M
9 5

100M
10 54
1104
1134
1204
1254
130H
1354

10M
-1 a1
20M
28



1972 AUG STATION 60 DEPTH 12 M Fa 10%24 pUG 5 DEFTH 25
MEAN VALUE OF FROFILES OVER 54 INTERVALS

CH 1-24 120-80 «0992 200~120 » 5455 500-200 =~.38¢20 ™
CH 2548 120-80 1.0234 200-120 1.0483 500-200 ~+£651 104

1972 A!{G STATI oN (:2 DlE}?'IH {69 lM_]EITI-.IFSS PEFAMP 10%#4 AVE S DEFTH 210
MEAN VALUE OF PROFILES OVEh 5M INTERVALS

CH 1- 2 120-80 =-.1066 200-120 .0684  S00-200 L1211 s
CH 3= 4 180=-80 =~¢1391  £00-120 1465 S00-200 2243  10M
CH 5 6 120-80 =-.1622  200-120 .2277 S00-200 3384 154
cH  7- 8 120-80 ~.1808 200-120 2852  S00-S00 . 4514 204
CH 9-10 160-B0 <.2063 200-120 <3331  S00-2060 5607 284
CH 11-12 120-80 =.£500  2060-120 3765 500-200 <6680 30
CH 13-t4 [E0-B0 =-«2998  200-120 4198  500-200 . 042 384
CH 15-16 120~80 -.3836  200-120  .4547  500-200 +9515 4CY
CH 17-18 120-80 =-.3315 200-180 480!  S00-2800 1.07%9 454
CH 19-20 120-80 =-+3553  200-120 .5209  500-200 1.2030 504
CH s2l-gg 1£0-80 -.382¢ 200-120 5685  500-200 1.23216¢ 554
CH £8-24 120-80 =~.4095 200-120 . €047  500-200 1.4484 60M
CH £5-26 120-60 =~+4364  S00-120 . 6443  500-200 1.5614 654
CH 27-¢8 120-80 =.4632  £G0-100  « 6793  500-200 1. €754 704
CH 29«30 120-80 =-.4939  200-120 + 7218  500-200 1. 7005 754
CH 31-3%2 180-80 =.5864 £2G0-120 7602  500-200 1.9062 &O0H
CH 33-34 180-80 ~.5572  £00-120 8003  S00-200 £.01824 854
CH 35-36 180-80 =+5858  200-150 8380  500-200 2.1308 90M
CH 37-38 12080 =-.6134 £00-120 8780  500-£00 2.24824 9
CH 39-40 12080 =.6410 200-120 9218  500-200 £.3531 100
CH 41-42 120-80 =.€720 200-120 9682  500-200G 2.4621 1051
CH  43- 44 150-80 =.6990  S00-1£80 1.006)  500-200 &.5724 1104
CH  45-4¢6 120-80 =-.7232 200-120 1.0354  500-200 2. 625 1154
CH 47-48 120-80 =.7531 200-120 1.0698  500-£60 2. 943 1204
CH 49-50 120-80 =-.785  200-120 1.1064 500-200 £.9089 1294
CH 51-52 190-80 =-.8181 £00-120 1.1424  500-200 3.0101 130M
CH 53~54 180-80 =-.8423 200-120 1.1826 500-200 3.1206 135
CH 5556 120-80 -.8794 200-120 1.2269  500-200 3.2292 140M
CH 57-58 120-80 =-.9143  200-120 1.2662 500-200 B8.3377 1451
CH 59-60 120-80 =~.9443  200-120 143033  500-200 3.4473 150M
CH 61-¢2 120-80 =-.9666 200-120 1.3392  500-200 3.5552 155
CH €3-64 120-80 =-.99€5 200~120 1.3754  500-200 3. €640 160M
CH 65 66 120-80 ~1.0310 200~120 1.4129  500-200 3. 7704 1654

1972 "puG STATION 64 DEPTH 85 METEKRS PREA 1'0**}! AVE 5 DEPTH 125
MEAN VALUE 9F PRAFILES OVER 54 INTERVALS

- 20- -.8392 200-120 « 4728 500-200 « 2732 M
gg l5-- F? :gg-gg -+ 2752 200-120 =.3633 500~ 200 « €212 101?4
CH 9-12 120-80 =1.3822 200- 120 *.5?5& 500-?.00 «9 7(%8 3\5.‘1:1
CH 13-1¢ 120-80 ~1.06832 200-120 -.8314 500-200 1.3171 eor
cH 17-20 120-80 =-1.8047 200~120 ~1.06135 500-—'?:00 1. 65({;{ .:51‘\4
CH 21-24 120-80 -2.0€49 200-120 -1-091'{ 500~ 200 '1‘-??'6: 301
CH &5-28 120-80 ~2.2208 200-120 -1.1473 500~§00 2. 3365 3
CH &9-32 120-60 ~2.8819 200-120 -1.1559 500-i00 2. 810 2(;3
CH 33-3¢ 120-80 -2.274¢€ 200-120 -1.1409 500-:00 3.01863 rql
CH 37-40 120-80 ~2.2744 £00-120 =1.0975 500~ fOO 3-3(':;3[1 ggﬂ
CH 41-44 120-80 -2.E787 £00=-120 —1-0955) 500-200 3-0913 >
CH  4b-48 120-60 ~2.2831 z00-120 -1-0.5;‘):: 500-’?:00 2. 3%{“ C,::.nj
CH 49-52 180-80 =2.2071 £00~120 ~1.0129 500°¢:00 . e 7(_)1‘13
CH4 53-56 120-80 ~Z.2821 200-120 =.92680 500-f00 e 0{'::;7 ! :‘1
C 57~ CO 120-60 ~2.3054 200~-180 -.9203 500- 200 5-0{1;, 5(?4
CH ©¢l-¢4 120-80 -2+ 3808 £0D-120 =-.B853 500-200 5. gné‘)e 35-\1
CH €568 120-80 =-2.3373 200-120 ~ 8448 500-200 5.

103



1972 AUG STATION 66 DEPTH 26 DEFTH 30 PA 10##4 AVE 6
MEAN VALUE OF PROFILES OVER 5 INTERVALS

CH 1-17 120-80 -.3700 200-120 - 1288 500~ &00 <1896 By
Ci 18-34 120-80 =-.5099 200-120 «1770 500~ 200 «3870 10M
CH 35-51 120-80 =~.5419 200-120 «2291 500-200 5860 11
CH 52-¢8 120-80 «.5302 200-120 « 2840 500-200 « WE2  20Y
CH €9-85 120-80 =-.5112 200~ 120 +3471 500-200 8 W 28

1972 pug STAVION €7 DEPTH 20 METERS PREAMP 10%4 AVE § DEFTH 25
MEAN VALUE O6F PLOFILES QUEHR 5 INTERVALS

CH 1-€0 120-80 «0975 200~-120 =~«5574 500-200 -.16%9 59
CH 21-40 120-80 « 6D 68 200-1£0 « 3514 500-200 <-.+0423 10M
CH 4l-¢6€0 120-80 =-.0899 200-1€0 «8 659 500~ 200 «0T80 134
CH €1-80 120-80 -.2030 200-120 1.£2535 500~ 200 « 1856 20y

1972 puG STATION €9 DEPTH 152 DEPTH 180 PREAMP 10%#4 AVE 5
MEAN VALUE OF PEOFILES OVEE S4 INTFRUALS

CH 1- 2 120-80 « 0672 200-120 =-.0933 500-2G0 « 0594 a9
CH 3~ 4 120-80 «0314 200-120 =-.2520 500-200 «2172 10M
Cy 5- 6 120-80 « 0043 200-120 <-.3654 500-200 « 3728 151
CH - 8 120-80 -+1876 200-120 =.4749 500-200 « 5394 20M
CH 9=-1i0 120-630 -.2187 200~120 ~.5747 500~-200 « 246 2%
cH 1i-12 120-80 -.1928 £00-120 =-«7134 500-200 «8563- 304
CH 13~14 120-80 =~-.1824 200-120 =-.841¢ 500-200 11,0119 3%
CH 15-1¢ 120-80 =-.1794 200-120 =~-+956¢€ 500~-200 1.2111 40M
CH 17-18 120-80 -.1777 200-120 -1.0€99 500-200 l.4122 451
CH 19-20 120-80 =-.1851 200-120 =1«1730 500-200 1.5986 S0M
CH 2i-22 120-80 =.1796 200-120 -1.2852 500-200 1.8027 584
CH &3-24 120-80 =-.1859 200-120 =1.3911 500-200 1.9889 60M
CH B52¢ 120-80 =~-.1951 e00-120 -1.49¢6¢€ 500-200 &.1721 €94
CH @27-28 120-60 =.2009 200-120 ~1.6010 500-200 £.3552 704
Ch £9-30 1£0-80 =-«2073 200-120 -1.7477 500-200 2.5377 781
CH 31~32 120~80 -.2124 200-120 -1.893¢ 500-200 2. 7258 B0OM
CH 33-34 120-80 =-.2237 200-120 -2.03€5 500- 200 2.9023 89
CH 3%-3é6 120-80 =-.2309 200~120 -2. 1884 500-200 .3.0E 90M
CH 37-38 120-80 =.2373 200-120 ~243340 500-200 3.8505 9
CH 39-40 120-80 =-.2470 200-120 =24 47¢0 500-200 3.4137 1004
CH 41-42 » 120-80 =-.2528 200-120 -8+ C244 500-200 3.5732 1084
CH  43-44 120-80 ~.2547 200-120 ~2.7€8 6 50G-200 3. 7377 1104
CH 45-4c¢ 120-80 =-.2635 200-120 -2.918&0 500~ 200 3.8860 118
CH  47-4% 120-80 =.2€635 200-120 ~3.053¢ 500-20G0 4.0520 1204

1 49-50 120-80 =-.2588 £00-120 -341074 500-£00 4481323 1651
CH S51-52 120-80 =~.20642 200-120 -3.33¢1 500~ 200 4.3064C 130M
CH 53-54 120-80 =-.2707 €00~ 120 -3.47¢3 500-200 445177 1354
CH 55-5¢ 120-850 =-.27¢4 200~120 -3.0132 500~ 200 4. €520 1404
CH 57-58 120-80 =-.2760 200-120 ~-3. 7510 500-200 4.8036 145
CH S9-60 120-80 =-.2891 200~120 ~ 38897 500~-200 4.9395 1504

10k



1972 Ayg STATION 71 DEPTH 186 AVE 5 PREAMP 108#44 DEETH 235
MFAN VALUE OF PROFILES 9VEL

1972

1972

CH

AUG

1
3=
5-
7-
9-10

11-12

13-14

15-16

17-18

19-20

21-g2

23-24

85-26

27-28

£9-30

31-32

33-34

35-36

37-38

e N

39-40.

41-42
43= 414
4546
47-48
249~ 50
51-52
53~ 54
55- 56
57- 58
50~ 60
61~ 62
C3= 64
€5- 66
€7~ 68
€9-70
71-72
T3-74

STATIAN 72 DEPTH 32 FREAMP

120-80 =41804
120-80 =~+4407
120-80 =-.701¢6
180-80 =.9374
120-80 -1.1700
120-80 -1.4033
180=80 -1, 6395
120-60 -1.8798
120~-60 =-2.1294
12060 =-£.3552
120-80 =&.5999
120-80 ~2.8414
120-80 -3.0774
120-80 -3.3123
120-80 -3.54¢2
120-80 -3.7718
120-80 -3.9970
120-80 -4.2886
120~80 -4e4627
120-80 -4, 6888
120-80 -4.9194
120-80 -5.1481
120-80 -5.3768
120-80 - 5. 6088
12080 ~5.4369
1£20-80 - €.0728
120-80 ~€.3112
120~80 - 6. 5465
120~80 ~€.791¢
120~80 -7.0314
120~80 -Te2¢49
120~80 -7.5024
120~-80 -7.7342
120~80 ~7.9065
120-80 -8.1971
120-80 -8.4287
120-80 ~Be 6630

MEAN VALUE @F PHOFILES OVER

CH
CH
CH
CH
CH
CcH

TAUG

1-13
14-26
27=-39
40-52
53-¢5
EC~78

STATION 73 DEPTH 17 AVE 5 PREAMP 106%#%4 DEPTH

120~80 « 0035
120-80 =~+021¢
120-80 « 7510
120~80 1.5563
170~-80 1.7330
120~80 3.8815

200~ 120
200-120
200-120
200~ 150
200~ 120
200-1£0
200-120
200~ 180
£00-120
200-120
200-120
260~ 120
260-120
200-120
200-120
200-120
200-120
200~ 120
200~-120
£00-120
200~ 120
200~-120
200-120
200- 120
£00-120
200~ 120
£00-120
200-1£0
200-120
200-120
2060-120
200~ 120
200- 120
200~ 120
200-120
200~ 120
200-120

£00-120
200-120
200-120
200~ 120
200~ 120
200~-120

M INTERVALS

1.2288
15778
1. 7188
18124

1.9095

£¢0154
2e6124€
2. 23 €5
2+ 3513
2 €41
L5715
2. E306€
2e P EE
2.8938
29882
3.0811
341803
3«28 €8
3. 3685
3. 4789
35766
3. 6706
3. 7638
38596
329561
H4. 0616
4e 1 €99
408114
N 4011
e 514 €
4y €815
4. 7312
de8 442
84,9517
5. 0563
51597
5. 2719

10#®4 AVE 5 DFFTH
5 INTERVALS

1.2893
1.8£98
24 1153
241656
245747
1e 454 6

MEAN VALUE 9F FROFILES OVER 54 INTERVALS

CH
CH
CH

1-23
24= 46

47= €9

120-80 =-.0482
120-60 =~.0077
120~80 <8032

200-120
200-120
200~ 120

105

« 6278
« 3349

'n3910

500~ 200

500- 200
500~ 200
500~ 200
500+ 200
500~ 200
500~ 200
500~ 200
500-£60
500~ 200
500=200
500=200
500= 200
500=2G0
500200
500- 200
500-200
500~ 200
500~ 200
500~ 200
500- 200
500-200
500-200
500= 260
$00-200
500~ 200
500-206
500-£G0
500- 200
500~ £00
500- £00

500~ 200

500- 200
500-200
500-200
500-200
500~ 200

41

500- 200
500~ 200
500~ 200
500~ 200
500- 200
500~ 200

24

500~ 200
500~ 200
500-200

-.1572
« 3856
9394
1e2929

£.0310

2e 5757

3.11€0

3. 6593

4, 1985

4 1347

5¢ 2TE0

5. 508 4
€ 3344
€0 8 CLily
7. 3901
79232

Be 4458

.9 724

9.4906€

10. 0090

10. 5294

11.05%28

11. 5617

12.0824

12. 6052

13. 1188

13 6348

140 159 6

14. 7138

150 256

15. 85094

1 6 3598

169131

17 4651

18008 €

18+ 5610

19,1014

« 1968
«2246
1. 6104
Se 2282
Ea90821
3¢ £750

-+ 3105
2471
« B3E

S
16M
154
20M
g1
30M
354

- 40
454
50
554
€0
€5
704
754
80M
8
904
9 &4
1004
10 54
1104
11854
120M
1258
130M
1354
1404
145%
1501
1584
1 60
165
170M
1784
180M
18 G4

M
10t
159
20M
2w
30¥

10M
184



1972 AUG STATION 75 DFFTH 233 METELRS PREAMP 10%#4 AVE 5 TEPTH €250
MEAN VALUE OF FROFILLS BVEh

1972

CH
CH
CH
CH
CH

AUG

CH
CH

1- 2
3~ 4
5= €
T=- 8
9-10
ii=-1e
13-14
15-1¢
17-18
19-20
21=-228
£3-24
25-¢6
e7-28
£€9-30
at-32
33=34
35-3¢€
37-38
39~ 40
41-42
43= 44
45«40
4748
49-50
5i-52
53= 54
55-5¢
57~ 58
53+ €0
€l-€2
€3-C4
€5- €6
€7~ €68
9-70
71-72
73-14
75-76
17-174
79-80
g1-82
83-84
85-8¢€
g§7-88
89-90
91-92

120-80
120-80
120-80
120-80Q
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120~-80
120-80
1£0-80
120-860
120-80
120-80
120~80
120-80
12G-80
120-8%0
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-&0
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80

STATION 78 DEPTH
MEAN VALUK OF PROFILES GVER

1- 8
9=-1¢
17~-24
25~ 32
33-40
41-48
49=56
57=-C4
&e5-72
73«80

120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80

«0521
+ 0551
«049 €
<18 €5
«E4ER
« 2352
« 2155
» 1989
« 1721
o 1dl6
o 1347
« 1087
<0804
«0495
« 0199
-.0118
-+ 0453
-+ 0725
-+ 0927
-« 1202
- 1485
- 1757
-« 2062
-+ 2063
-«2171
-+ 2379
'03?50
-«3773
-« 407¢
- 4388
"'014680
~» 4954
-+ 5233
-+ 5513
-«5801
-+« G094
-e €379
~e 6659
-« 957
~-.T724¢€
-.7470
- 7710
"o8052
-.83(‘4
-«8714
-e9040

53 METERS PRFAMP j0%#4 AVFE 5 DEFIH €0
INTERVALS

"'-58(‘6
-.7701
-+ 2450
-s1715
-« 1330
~+¢1513
=« 4300
-.2)14
-« 1148
~e 1798

S INTEHVAL S

200-120
200-120
200~-120
200-120
200-120
200-180
200~ 120
200-120
£00~120
200-120
200-120
200~ 120
z00-120
£00-120
200-120
£00-120
200-120
200-120
200~ 120
200-1¢2D
£00-120
200-120
200-18&0
200~-120
200-120
200~ 120
£00-120
200-120
£00-180
200-120
200-120
200-180
206=-120
200~120
200-1&0
£00-120
200-120
2po-120
200-120
200-120
200-120
200~-120
200-120
200-120
200~ 120
200-120

200~-120
200-120
200~ 120
200-120
200-120
?00-1¢20
200~ 120
200-120
200~ 120
200-120

106

« 09 70
«13£3
1664
«075
« G676
« 09 67
-132¢
« 1678
» 2059
e 2430
. &589
9 4LE
¢ 3348
«370€
« 4072
« 4438
e 4B 51
« HEG4
«55€¢7
. CE3H
« 6567
« €910
» €9 39
« 7128
« 7432
« 7T7¢0
<8110
«84L4
«& T€3
«9120
«Qa4h
« 37T
10113
1.0475
1.0830
141170
1.1452
11793
12160
1.2507
le2814
1+31€¢4
13534
1o 3887
1.4197

le G277
15975
2¢ 1723
3.8303
S5¢ 1836
Co 4204
12193
Te €423
7e W4
B.2346

500~200
500-200
500=-200
500-200
500~ &06
500= 260
500-200
500~£200
500~-200
500-200
5006-200
500=-200
500~-200
500-200
500~ 200
500~2060
500-200
500-£00
50G-200
500~ 200
500~ 200
500~ 200
500~-200
500-200
500-200
500~ 200
500~ 200
500-200
500-200
500-200
500-200
500- 200
500-200
560- 200
500-2060
500~ 2060
500~20

500-200
500-200
500~ 200
500-200
500~200
5060-200
500-200
500-200
500~ 200

500- 200
500=-200
500- 200
500~ 200
500~ 200
500-200
500~-200
S00-£00
500-200
500~ 200

« 0072
« 0388
« 0750
« 1152
« 1574
« 2019
» 2463
. 2888
« 3303
e 2757
e 4204
.« 4646
« 5070
« 5498
« 5941
e 6395
. €8 €2
« 7330
« 7783
«B2ES
B85
-91e3
25T
1.0037
1.0487
1.09¢0
1.138¢8
1. 1838
1.2290
1. 2750
l. 3208
1. 3646
ledil?
le 4561
15013
1. 5472
le 5942
1. €410
1. 6842
1. 7231
1. 7701
1.8172
1.8¢€31]
1.9085
1.9555
E. 0050

-« 4405
~« 1336

«27%0

« 7074
1.1376
1.5674
149947
Ee dilg
Ee 8492
3. 2749

Y
101
150
20M
25
30¥
35
40M
4504
501
551
€0t
65
704
75M
80
& 51
904
9 by

100%

10 54

110M

1154

120M

12 51

1301

155

140M

1459

1 50M

155%

1 €60

165

1701

1751

18 0M

18 51

1901

19 54

2004

20 S

210M

2159

220M

22 54

£30M

541
1014
18
20M
£
30M
354
40M
454

50M



1972 ppc STATIOGN 79 DEPTH 20 METERS AVE 5 PRE 10#%#4 DEPTH. 30

1972

MFAN. VALUE OF PROFILES OVEER 5M

CH
CH
CH
CH

i-16
17-32
33~ 48
49 - 64

120~-80

=+ 5073

120-80 -1.0146
120-80 ~1.5217
120-80 -2.0290

INTERVALS

200-120 «533Y
200-120 1.0658
200~120 1.5 71
200-120 2.127

AUG STATION 83 DEPTH 99 METERS FPRE 10%#%4 AVE §

MEAN VALUE 9F PROFILES OVER 54

cH
CH
CcH
CH
cH
CH
CH
cH
CH
CH
CH
CH
CH
CH
cH
CH
CH
CH

.CH

i- 3
4= €
7- 9
10-12
13-15
16~-18
19=-21
28-24
2527
28-30

-31-33

34-36
37-39
40-42
43-45
4HC¢~ 48
49-51
52~ 54
55~ 57

120~80
120-80
120-80
120-80
120-80
120-60
120-80
120-80
120-80
120-80
120~80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80

1.9414
362773
8. 7640

3« 3GT9
4.9012
Eo JUE6
80397
9.5701
111340
12,7147
14.2706
15.8E55
17.3766
18.9197
20. 4682
2. 0417
£34 5701
251159

INTERVAL S

200-120 -2.9074
200-120 ~3.3017
200~-120 -2.00621

260-120 -43913
200-120 -.4€44
200-120 =~.4324
200~ 120 ~.3228
200-120 =-.2156
200-120 =-.0897
£00-120 =-.0023
200-120 « 07524
200~ 120 « 1709
200-120 «£2710
200~ 120 + 3781
200-120 * 41899
200-120 « 587
200-120 .« GE9 6
200-120 « 7657
200~120 8677

107

500-200 «8295

500-200 1. 6354

500-200 2.4333

500~ 200 3.2339
DEPTH 140

500- 200 -1.0924
500~ 200 =2+ 7439
500- 200 -4. 4289
500~200 - 6. 105
500-200 - 7. 837
500~ 200 =9, 4569
500-200-11. 1347
500-200--12.8102
500=200= 144 48 49
500~ 200~ 1 64 1 99
500-200-17.8325
500-200= 19+ 5047
500-200-21. 1776
500~ 200~ 22.& 502
500~ 200~ 244 5223
500- 200~ 264 19 28
500~ 200~ 27. 8 632
500-200~29 .+ 53 54
500~ 200= 31+ 20 61

S
10M
154
20M

10M
154
20M
M
30M
3o
40M
454
50:4
554
€60M
651
oM
™
8oM
8 v
904
9



1972 aAyg *STATION 85 DEPTH 188 FPRFAMF 10%#4 AVE 5 DFFTH 230
MEAN VALUE OF FROFILES OVER S INTELGVALS

1972

CH
CH
CH
CH
€H
CH
CH
CH
CH
CH
CH
CH
CH
CH
cH
CH
CH
CH
CH
CH
cH
CH
CH
cH
CH
cH
cH
cH
CH
cH
CH
CH
CH
CH
CH
CH
CH

“AUG

1~

H3= 44
45= 26
47=- 48
49=50
51=-52
53=- 54
55=- 8¢
57- 54
59=-C0
€l- 062
€3~ 64
65- 0€
67- €5
é-70
71-7¢
73-74

120-80
120-80
120-80
120-0
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-0
120-80
120-80
120-80
120~80
120-80
120-80
120~-80
120-80
120-80
120-80
120-80
120-80
120-80
120-89
120-80
120-80
120-80
120-80
120-80
120-806
120-80
120-80
120-80

STATION 89 DEPTH
MEAN VALUE OF PROFILES B@VER

1- 4
5~ 8
9-12
13-1¢
17-20
gl-g4
£5-88
29~ 32
33-36
37-40
Hl=-44
45= 48
49 =52
53=5¢C
S7-C0

120-60
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120=-80

-.0835
13485
1.409 1
1ed918
1+ 6565
1 8006
1.9579
2. 0879
2.207¢
2. 3644
2¢ 49 61
2. €1€4
2. 7887
2.8469
2.9692
3-0910
3.20€8
33270
3. 4410
3.5612
3. 6890
3.810%
3.9267
4.0378
441459
442638
443835
445078
4o €255
44 7408
4.8479
4.9569
Se 0659
5¢ 1610
58936
5, 4152
5, 5331

200-120
200-120
200~ 120
200~-120
200~ 120
260-120
200~ 120
£00-120
200-120
200-120
200-120
200~ 120
£00-120
200-120
200~ 120
200~ 120
200-120
200-120
200~-120
200-120
200-120
200- 120
200~ 120
200~ 120
£00~120
200~ 120
200- 126
£00=120
200-120
200-120
200-120
200-120
S00=1£0
200~ 150
200- 150
200~-120
200-120

-« 7370
-e¢ 1650
« 5084
1.216€0
1.9057
2. 6341
3.341¢
4e 0772
4.5099
5. 5140
62411
€727
7« 7033
Bea4347
9.1713
99033
10« €352
113659
12.0990
12.8298
135607
14.8914
15,0247
15« 75€5
16.4899
17+ 2165
17.9442
18. €721
194 4059
20« 1333
0.8 674
2l. GOEC
22+ 3345
£3.0¢58
23. 79 €9
244 2220
25. 2539

500-200
S00~-200
$00-200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500-200
500- 200
500-200
500-200
500- 200
500~ £00
500~ 500
500- 260
500~ 200
500- 200
500=£00
500- £60
500- 200
500~ 200
500~ 200
500-£00
500~ 200
500~ 200
500-200
500~ 200
500- 260
500- 260
S0G~200
500~- 260
5060- 200
5G0- 200
500-200
500- 200

343257
Se 388 7
Te 4320
9 4740
11. 5180
13. 5475
15, 5826
17. 6119
19. €432
Z2le 6714
£3. 999
£25. 72 60
27 7541
£9. 04
31,8047
33.8288
35.8 53¢
37.803
39899 7
41.9£13
4309 440
459 638
4Ta9BEE
50. 0050
5¢e 0251
5. 0448
5€. 0 €5}
5340841
CCe. 1045
CEe 1256
64 1 2440
€6Es } C3E
e lgee
. £20E1
T2+ 2203
T4 2359
76e 2541

76 METERS PREAMFP 10#%#4 AVE S5 DEPM 110

« 0942
- 1881
«2819
« 3756
«7€01
-« 55¢3
« 5447
1.9281
33494
4 7749
Gu £38 5
T. 7108
21733
10. €151
12.0490

108

54 INTERVALS
200-120 -.7729
200-120 « 7002
200-120 £2.0368
&00-120 3.2336
200-120 4.4253
200~ 120 €.3870
200-120 €.9047
200~-120 7e«5444
200-120 B.2394
200=120 B8.9431
200=120 9.¢77€¢
200~120 10.3¢€9
200-120 11.0593
200-130 11.7¢78
200~-120 12.4843

500- 200
500-200
500~ 200
500~ 200
500- 200
500- 260
500-200
560~ 200
500-200
500-£00
500- 200
560- £00
500- 200
500~ 200
500- 200

3. 1557
5. 5635
7.9 408
10. 3287
120 7116
15.0%®3
17. 4518
19.8228
2841908
24. 560 ¢
269285
29429 €8
31 CCAS
346 023 C
36 4006

5
10M
154
20M
2
30
354
40M
45
50M
554
6034
651
70
751
&om
88
90M
9 84

100M
10 &4
110HM
1154
120M
1284
1301
1354
14C%
145
1504
158M
1 60
1 €54
1 70
1754
18G4
18 54

™
10M
154
20M
291
M
384
40M
454
501
581
€0
3]
704
78



972

AUG STATION 90 DEPTH 13 METFRS LR

MEAN VALUE OF PROFILES QGVEk 5M INTERVAL'S

CH
CH

i-24
£5-48

120-80
120-80

« 0488
-+ 6690

200-120 1.8738
£00-120 =2.2172

500~ 200
500- 200

1972 AUG STATION 92 DFPTHe 67 METERS PRFAMP 10##%#4 AVE 5. DEPTH
MEAN VALUE ®F PROFILES OVER SM INTERVALS

1- €
7-12
13-18
19-24
£5-30
31-3¢
37-42
A3~ 48
49~ 54
55~ €0
€l-6¢
¢r=72
73-78

120-80
120-80
120~-80
120-80
120-80
120-80
120~-80
120-80
120-80
120-80
120-80
120-80
120-80

<1614
« 2095
« 1890
» 12249
-OGE()O
-+ 0559
-« 0432
« 0024
« 0005
-+0176
‘00080
+010¢6
«0027

200-120 1.1314
200-120 1.6€034
200~120 1.7625
200-120 1.8882
200-120 1.9955
200~120 2.2279
200-120 g2.4157
260-120 2+.5094
200~120 2. 6409
200-120 2.7 70
200-120 2.9171
200~120 3.0194
200-120 3.1352

1912 AUuG STATION 94 DEPTH 35 METERS PRFAF 10%%4 AVE
MFAN VALUE ¢F PROFILES GVEER 54 INTERVALS

CH
CH
CH

CH

CH
CH
CH

i-11
12~-22
23-33
34~ 44
45~ 55
56- ¢6
67-77

120-80
120-80
120-80
120-80
1206-80
120-80
120~80

«T€11
1.5873
201540
2.7801
3.4210
443513
3.518¢

200~-120 1.0744
200-120 1.50¢€6
200-120 1.5867
200-120 1.3975
200-120 1.0677
200~120 « 7495
200~ 120 « 2747

ig7e= AUG STATION 96 DEPTH 35 METERS PER 10#%4 AVE 5
MEAN VALUE OF PEGFILFS OVEK 54 INTERVALS

1-11
18-2¢2
23-33
34~ 44
45- 55
56~ 66
61-71

120-80
120-80
120-80
120-8¢C
120-80
120-80

120-80

. 7127
1+ 4250
2.1370
2.8 488
3.5603
4.2716
4.9827

200-120  +4800
200-120 +1084
200-120 1. 759
200=120 2.3794
200~ 120 2.2085
200~120 1l.5924
200-120 .+ 7074

109

500-200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
-500-200
500-200
500- 200
500- 200
500~200

5 DEFTH 45

500- 200
500~ 200
500~ 200
500- 200
500~ 200
500=- 200
500~ 200

DEPTH 45

500~ 200
500~ 200
500-200
500~ 200
500- 200
500-£00
500-200

EMMP 10##24 AVE 5 DEPIH 27

-+ 0346
0168

80

+3€15
98 56
le €254
242605
2e8926
3. 5217
4. 1405
d4e 7505
503515
59423
€a 5281
7.1101
To €81

2940
« €000
8905
1. 1099
1. 37¢4
1. 6584
1.9416

-+«3400
-‘9039
~e9166
~+9377
-9 €62
"098 53
-1.0081

v
10M

M
10M
154
20M
e8]
30M
35
40M
45
50M
554
€01
(v

54
10M
154
201
28
3oM
3

81
10M
15
20M
e
30M
3™



1972

1972

1972

1972

1972

1972 -

AUG

STATION 95 DEFTH 18METEES AVE 5 FRE 10%#4 DETH 30
MEAN VALUE OF PROFILES OVEE 54 INTERVALS

CH 1-20 120-80 « 09 €69 200-120 « 5313 500-200 1.4301
CH £1-40 120-&0 « 1936 200~-1280 l.06€21 500-200 E.8520
CH 41-¢60 120-80 «2903 200-120 15984 500-200 4.27c8
AUG STATIBN 97 DEPTH £9 MEYTERS PRE 10%%#4 AVE 5 DEPIH 42

MEAN VALUE @F FPHOFILES OVER SM INTELVALS

CH 1-13 120-80 + 2513 200~120 « 3475 500-800 =~-.3607
CH 14~2¢ 120-80 « 5025 200-120 -.0884 200-200 =-.3802

CH &7-39 120-80 » 7536 200-120 -1.0739 500-200 =-.417

CH  40-52 120-80 1.1437 200~ 180 -2.3832 500~200 -.45848

Ch 53-6€5 120-80 2.0047 200-120 ~3.82082 500-200 ~.49 64

AUG STATION 98 DEFTH 22 METERS PRE 10%%4 AVE DEPTH 45

MEAN VALUE gF PROFILES QVER M INTERVALS

CH 1-12 120-80 -.3065 200-120 =~.0308 500~-200 <2587
CH 13-24 120-80 -1.1058 £00~-120 «258 ¢ 500~200 «8825
CH 25=3¢ 120-80 -.738¢ 200~ 120 «298 1 500-20C 1.5005
CH 37-48 120-80 -.4742 200-120 «8 583 500-200 &.1069

AUG STATION 99 DEPTH 40 METERS PREAMP 10%#4 AVE 5 DEPTH 51

MEAN VALUE 9F PHOFILES OGVER 3 INTERVALS

CH 1- 9 120-80 «2913 200-120 « 709 7 500~ 200 « 1723
CH 10-18 120-80 =-.4882 200~-120 9494 500-200 « 9309
CH l9=-27 120-80 ~-.8070 200-120 2.2671 500-200 1. 6757
CH 28-3¢ 120-80 -1.0380 200~-120 2.8857 800-200 £.4133
CH 37-45 120-80 ~2.0€604 200-120 3. €385 500-200 3.136€¢6
CH 46-54 120-80 -1.09¢€1 200-120 2.4831 500-200 G.EE€61

CH 55-€3 120-80 ~1.268€0 200-120 1.1293 500~ 200 4. 844
CH e€4-72 Y20-80 ~1.2610 200-120 « 1088 500-200 5.316€5
AUG STATION 103 DEPTH 29 METERS PREAMP 10%#%4 @VE 5 DEFTH 25

MEAN VALUE OF PROFILES OVER M INTERVALS

CH 1-20 120-80 «8973 200~ 120 » €000 500-200 -.0238
CH 21-40 120-80 « 4600 200-120 « 2540 5004200 =~.0527
CH 41~¢€0 120-890 « G174 200~120 ~.3432 500-200 <~-.0865
CH €1-80 120-80 ~H8E5 200~-120 -1.1851 500-200 » 0052
AUG STATION 105 DEPTH £6 METERS PREAMP 10%%4 AVE 5 DEPTH 30

MEAN VALUE OF PRAFILES OVER INTFLEVALS

CH 1-17 120-80 « 2742 200-120 *« 3470 500-200 -.23€8
CH 18-34 120-80 «2003 200~120 « 1739 500-200 ~.1487
Ch  35-51 120-80 ~1.21i8¢ 200-120 2.105¢ 500-200 =-.0537
CH 52-¢68 120-80 =2.1356¢ 200~ 120 £.9741 500-200 «0533¢C
CH -85 120-80 ~2.9902 200-120 34154 500-200 + 1530

110

81
10%
154

16y
154
20M
29

5
10M
181

20

1oM
1
eom
25
301
35
40M

By
104
154
20M

10M
154
£0M
e



1972

g2

1972

1972

NGV STATION 1

CH 1-11
CH 1&8-22
CH 23-33
CH 34~44
CH 45-55
CH 56~066
CH €7~-77
CH 78-88

N@V STATION &
MEAN VALUE OF

CH 1-20
CH gl=-40
CH 4l-60
CH €1-80

N@V STATION 3
MEAY VAL UE OF

CH 1-18
CH 19-3¢
CH 37-54
CH 55-72

N@V STATI@N S
MEAN VALUE OF

CH - 3
CH 4= &
CcH 7= 9
cH 10-12
CH 13~15
cH 1¢e-18
cH 19-21
CH 22-24
cH 2527
CH 28«30
€1 31-33
CH 34-3¢
CH 37-39
CR  40-42
CH 43=45
CH  46-48
CH  49-5]
CHi 52-54
CH 5557
CH 58-CO
CH €1-¢3
CH €4-€C
CH 67~€9

PA 10%#4 AUG 5 DEPTH 44 M SCAN
MEAN VALUE OF PROFILES GVER 54 INTERVALS o

120-80 «.(977
120-80 ~.7373
120-80 ~.7905
120-80 ~.8207
120-80 -.81l21
120-80 =-.7774
12080 =-.7748
120-80 -.78827

PA 10%%4 AVG 5 DEPIH 20 M SCAN 285 M
5 INTERVALS

PROFILES @VEL

120-80 « 0978
120-80 =~-.22482
120-80 =-+»7903
120-80 -.7826

£00~-120
200~120
200~120
200-120
200-120
£00-120
200-t20
200-120

200-12y
206-120
200-180
200-120

=« 1475
-» 1488
~« 073
=« 0416
« 0027
~«0149
«0180
<0546

-« 0274
13897
14362
le 4663

500-200
500-200
500~ 200
500-200
560-200
500-200
500~ 200
500-200

500~ 200
500-200
500-200
500~ 200

PA 10%#4 AVE 5 DEPTH 22 M DEPTH 30 M
PROFPILES OVER oM INTERVALS

120-80 -.9900
120-80 ~1.01€5
120-80 =~.9116
120-80 ~.5384

200-120
200-120
£00-120
200~ 120

~» 3102
-«1315
0287
« 1239

500~ 200
500-200
500-200
500-200

PA 10%%4 AVG 5 DEFTH 115 M SCAN 150 M
PREFILES BVER 5M INTERVALS

120-80 ~«3767
120-80 -1.3035
120~-80 -143999
120-80 -1.5€21
120-80 ~1.7383
120-80 ~-1.8301}
120-80 ~1.83€5
120-80 -1.8351
120~-80 ~1.8367
120-80 -1.8483
120-80 -1.8025
120-80 ~1.8737
120-80 -1.8879
120-80 -1.8925
120-80 - 1.8957
120-80 -1,9150
120-80 -1.9171
120-80 ~1.9216
120-80 -1.92€7
120-80 -1.9433
120-60 -1.9507
120-80 ~1.9767
120-80 ~1.9825

200~-120
200~120
200~120
200~-120
200~-120
200-120
200~120
£00-120
200~ 120
200-120
200~-120
£00-120
200-120
200~120
200-120
£00-120
200-120
200-120
200-120
200~ 120
£00- 180
200-120
200-120

111

1« 7085
1. 7442
1.42113
1.48 54
1. 6507
1.808 ¢
1.9572
241003
24 £351
243779
2. 5273
24 G705
2e8 144
249553
3.0912
3. 2329
3.3712
3.5105
3. 6554
3.8045
349 545
4. 1034

44 2409

500~ 200
500~ 200
500-£00
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500« 200
500- 200
500~ 260
500- 200
500- £00
500- 200
$00= 200
500~ 200
500- 200

e 816
«8320
«9 730
1.1087
le2418
143725
1+ 5090
1. 5819

« 1870
o 4249
« 6635
« 8851

«F2E 6
« OO0
+ 0433
<0082

-. 2828
- 269
- 0448
<1946
4167
« 6310
+ 8 529
1.067
1. 2909
1e 5113
1. 7235
19617
Ze 1948
. 4146
2. 6342
2.8 701
3.0823
3. 3141
3. 549 6
3« ™14
4, D0 £S5
442293
4o 458 7

10m
15
a2oMm
2
30M
384
404

S
10M
154
204

w1
101
| !
20M

™
10%
154
20
a8
30M
3 8M
40
489
50M
S8
6OM
€54
T0M
784
g0M
8 84
90M
9 54
100
10354
110M
115



1972 Goy STATION 7 PA 10%%4 AVG 5 DEPTH 24 M SCAN 40 M
MEAN UALUE OF PROFILES OVER 5 INTERVAL'S

CH 1-15 120-80 1.2347 20D-120 ~1.5888 500~ 200 447 o™
CH 1¢30 120-80 11.8242 200-120 -2.0690 500~ 200 « 49 €4 10M
CH 31=-45 120-80 1.7908 200~-120 =-1.9488 500-200 « 7412 1M
CH 46~-¢€0 120-80 1.7380 200~ 120 -1.8043 50C~- 200 «8117 20M

1972 NGV STATION & PA 10#%4 AVE 5 DEPTH 70 M SWEEP 7T M
MEAN VALUE @F PROFILES OVER S INTFRVALS

CH 1- € 120-80 « 0953 200~-120 « 5177 500-200 -+ 7070 5
cH 7-12 120-80 « 1934 200-120 1.0353 S00~-200 -.5242 10M
CH 13-18 120-80 -.2051 200-120 2.68® 500~200 ~-35‘21 lExTVl
CH 19=-24 120-80 « 7839 200=-120 1.4259 S00=-£00 =.1931 204
CH 25=30 120-60 1-147¢ 200-120 « 2768 500-200 -.0270 2354
CH 31-36 120-80 « 5243 200-120 =-.2400 500~-200 « 1412 30
CH 37-42 120-80 « 2090 200-120 =-.«4401 500-200 « 3103 35
CH 43~48 120-80 -.5303 200-120 =.4928 500~ 2060 4T 40
CH 49-54 120-80 -1.2206¢ 200-120 =-.4886 500~ 200 . §48§ 45.7)4
CH 55-¢0 120-80 ~1.2314 £00~120 =-.4228 500~ £00 «8207 50M
CH 6l-cé 120-80 -2+5254 200-120 -.3481 500-200 «9912 58M
CH  €7-72 120-80 =3¢5171 200-120 =-.2941 500-200 1.1624 €04
CH 73-78 120-80 -4. 3524 £00~120 -.22832 500-200 1.3324 €54
CH 79-84 120-80 ~4.8043 200-120 =~«1497 500~200 1.5017 70M

972 yov STATION 10 PA 10%%4 AVG 5 DFPTH 121 M SUEEP 160 M
MFAY VALUF OF PEOFILES GUER 54 INTERUALS

CH i~ 3 120-80 « 5541 200-120 -1.,4331 500- 200 «+ 0103 Byl
CH 4~ € 120-80 « 0501 £00-120 -1.9139 500~ 200 « 1655 10M
CH 7- 9 120-80 « 0301 200-120 -2.2101 500- 200 « 3193 184
CH 10-12 1£0-80 =-.1143 200-120 -2. 1341 500-200 -4750 20M
CH 13-15 120-80 -~-+£245 200-12D ~2.0¢€19 500~ 200 « €311 234
CH 1¢-18 120-80 -.2818 200-120 -1.9978 500~ 200 « P05 30M
CH 19-2&1 120-80 -.3893 200-120 -1.9312 500-200 «J452 391
CH g2&-24 120-80 -.3555 200-120 -1.8664 500-200 1.10z22 40M
CH 25-27 120-80 ~.3597 200~ 120 - 18111 500-200 1255 4%
CH 28-30 120-80 -.3706 200~ 120 ~1. 7459 500-200 1.407 50M
CH  31-33 120-80 <~.37¢66 200-180 -1.€7¢9 500-2800 1.5619 53
CH 24=-3¢ 120-80 -~.3872 200-120 ~1.€0¢! 500-200 1. 7167 €09
CH 37-392 120-80 =-.3873 200-120 -1.5342 500-200 1.8€67W €oY
CH 40-42 120-80 =-.3874 200-120 ~1.2880 500-200 £.0289 70M
CH  43=-45 120-80 =-.3980 200-120 ~l.s272 S00~-200 Z.1888 784
CH 46é-48 180-80 -.40¢€] 200-120 -1.3€34 500-200 £.3419 804
CH  49-5] 120-80 ~.4158 200-120 ~1.3067 500-200 &e4982 8™
CH 52=-54 120-80 =.4339 200-120 ~1.2431 500~-200 2. €499 90M
CH 55=57 120-80 =.4453 200~ 120 ~1.1807 500-200 £.8015 99
CH 58=~¢0 120-80 -.4009 200-120 ~1.1118 500-800 2.9555 100M
CH €1-¢3 120-80 =-.2081 00-120 -1.0491 500-200 3.100¢ 109M
CH €4-0¢¢C 120~80 -.4769 200-120 «.9920 500~200 3.2% 7 1104
CH ¢7-09 120-80 =~.4882 200-120 =-.9354 500-200 3.4135 1131
CH 70-72 120-60 =-.5l26 200-120 =-.B634 500~-200 3. 5688 120M

112



1972 NQV STATIGN 12 PA 10%%54 AVG S5 DEPTH 27M SCAY 34 M

1972

1972

MEAN VALUE @F PROFILES BVER 5 INTERVALS

CH 1-15 120-80 « 0924 200-120 -.2057
CH 16é-30 120~80 -.0880 200-120 1.3242
CH 31-45 120-80 ~1.022¢ 200-120 £.4418
CH 4¢-¢€0 120-80 -.4519 200-120 1.4596
CH ¢61-75 120-80 -1.3085 200-120 «8104

500- 200
500~-200
500-200
500-200
500-200

Y@V STATION 14 PA 10%%4 AVG 5 DEPTH 15 M SCAV 19 M

MEAN VALUE @F PROFILES GUER S INTERVALS

CH 1-26 120~-80 =-.2593 200-1820 1821
CH 2a7-5%2 120-80 -.c4¢8 200-120 -~.2926
CH 53-78 12080 =-.3162 200-120 - €333

NGV STATION 15 PA 10*%4 AVG S DEPTH 102 M SCAN
MEAN VALUE OF PROFILES OVER 5 INTERVALS

CH 1- 3 120-80 - 0251 200-120 =-.258E2
CH 4= 6 120-80 « €095 200~ 120 -.9864
CH 7- 9 120-80 1.0050 200-120 =-1.8701
CH 1lo0-12 120-80 2.2499 200-128C ~-3.09¢2
CH 13-15 120-80 2.3311 200-120 ~3.1674
CH 1¢-18 120-80 2.2227 200-120 -3.0844
CH 19-21 1£20-80 2.1322 2G0-120 -3.0011
CH g22-24 120-80 2.0160 200-120 =2.9185
CH &5-27 120-80 1.9191 200~ 120 -2.8895
CH 28-30 120-80 1.9020 200-120 -2. 7739
CH 31-33 120-80 1.9099 200~120 -2, 7347
CH 34-36 120-80 1.890¢ 200-120 -2+ 652!
CH 37-39 120-80 1.880¢ 20G=120 -2+ 5719
CH 40-42 120-80 1+8¢E! 200-120 ~2.4916
CH 43-45 120-80 1.8517 200-120 =£+4163
CH 4648 120-80 1.8420 200~ 120 -2.3383
CH 49-51 120-80 1.8315 200-120 ~8.25%99
CH 52-54 120-80 1.8223 £00-120 -241773
CH 55-57 120-80 1.80€9 200-120 -£41030
CH 58=-60 120-80 1.7968 200-120 -2.0371

113

500~ 200
500~ 200
500-200

150 M

500-200
500~ 200
500~ 200
500- 200
500~ 200
500~ 200
500~ 200
500-200
500- 200
500-"200
500-200
500~ 200
500~ 200
500=-200
500-200
500- 200
500~ 200
500=200
500-200
500-200

«0587
« 2464
4246
. 60
. 62

-+ 3249
~« 2127
+ 0316

“‘00411
1592
« 3447
« BET 4
.« 7145
« 898 7

1. 0839

1. 2689

1. 45873

1. 6442

l.8321

2. 0198

2.2039

£.3945

Le 5T 7

2¢ TE43

2.9 502

3. 1262

3. 3110

3. 4948

o™
10M
154
204
25

o}
10M
154

10M
154
a0
amw
30M
3 81
40
459
S0M
55
€0M
€581
oM
754
80M
8 a4
20
9 G
1004



1972 NOV STATION 17 DEPTH ;
MEAN VALUE OF PEGFILES OVER SM INTERVALS

1972

1- 2
3- 4
5= €
7- 8
9~10
11-1¢
13-14
15-1¢
17=18
19~-20
2l-22
23-24
25-26
27-28
29~30
31-32
33-34
35-3¢
37=-38
39-40
41-42
43=-44
L5=-46
47 - 48
49=-50
S1=-5%2
53= 54
55- 56
57~ 58
59 - €0

120-80
1.20-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
12080
120-80
120-80
120~80
120-80
120-80
120~80
120-80
120-80
120-80
120-80
180-80
120-80
120-80
120-80
120-80
120-80

» 7646

<7174

<9866

« 1466
-+ 0€S51
-+0731
-+ 0805
~. 0856
~« 1022
-+ 0934
-« 0989
-. 1084
-+ 1167
-.1223
~e1292
-.091¢€
- 0530
-+ 060€
~-+0719
-. 0827
-+ 0804
- 0908
-+ 0925
~-. 09 €8
~.1108
-.1173
-+1333
-+ 1557
- 1507
~¢ 1640

200-120
200-120
£00-120
£00-120
200~ 120
200~-120
200~ 120
£00-120
200~120
200~ 120
£0G~120
200-~120
200-120
200-1£20
200-120
200-120
£00-120
200~120
200~ 120
£00-120
200-120
£00-120
200-120
200-120
200-120
200-120
200-1260
200~120
200-120
200-120

-~ 14084
-Ce 1263
-243593
-202655
‘20 1834
-2+1011
-2.0094
- 19209
-1.8297
-107473
~1+6593
-1+5713
~1e4823
-~ 13905
-1.3078
-1.2633
-l. 2892
-1.1389
-1.0520
-9 669
.83
-« 7985
- 7087
-« 6245
-+5399
‘-4569
-« 3668
~e27¢3
-«1971
-01126

19725V STATION 19 Fa 10%%4 AUG 5 DEPTH 24 M SUEKE
MEAN VALUE OF PROFILFS GUERE 5M -INTERVALS

CH
CH
CH
CH

1-20
21-40
41- €0
€1-80

120-80
120-80
120-80
120-80

« 0971
« 194}
» 2909
«3876

200~ 120
£00-120
200-1£0
200~ 120

« 2313
1.0¢19
1.591¢€
2.1204

150 M PA 10%24 AVG 5 DEPTH 180

500~ 200
500~200
500-200
500- 200
500~ 200
500-200
500-200
500-200
500~ 200
500~ 200
500-200
500-200
500~ 200
500-200
500-200
500~200
500~-200
500~ 200
500~-200
500~-200
500-200
500-200
500-200
500~-200
500-200
500-200
500~200
500=2G0
500-200
500-200

30 M

500-200
500- 200
500~200
500- 200

N@V STATIGN 20 PA 10%#4 AVG 5 DEFTH £9 M SCAN 36 14
MFAN VALUE OF PEOFILES OVEE 81 INTERVALS

CH
cH
CH
CH
CH

1-1¢6
17=-32
33=48
49~ €4
65-80

120-80
120-80
120-80
120-80
120-80

« 0908
«1935
« 2898
« 38 €0
« 6402

200~120
200-120
200-120
200-120
200~-120

11k

« 5269
1.0531
145745
2.01228
1.3910

500~ 200
500-200
500-200
5006-200
500-200

«1158
« 2739

» 4835

+ 5737
« 7231
<867
1. 0180
1.1633
1.3231
le 474G
1. 629 €
1. 7832
1.9385
2.0903
Ze 2451
L. 4029
2. 5621
2. 1177
28773
3.0363
3e 1982
3+ 3555
3e 5149
3. 6707
3.8250
3.9774
4t 1341
U E83T
4. 4364
4. 58 €9

-.27c8

~s1256€

-+0037
.2%8

=« 4800
"o 3715
-. 2615
-« 124990

«3132

]
10
15
20M
a2
30M
354
40M
454
50
551
&0M
€84
704

80N
8o
90M

106
10 94
1104
1154
120M
1254
1304
1354
1404
1484
150

o
10
154
2011

ol
10M

20M
28



1972 you sTATION 24 PA 10%#4 AVG 5 DFFTH 1é3 M SWEEP Y60 M
MEAN VALUE 6F FROFILES OVFER 5M INTERVALS

1972

CH
CH
CH

CH
CH
CH
CH
CH

1- 3
4- &
7= 9
10-12
13-15
16-18
19=-21
22-24

25-27.

28-30
31-33
34~ 36
37~ 39
40~ 42
43-45
46~ 48
49-51
52=54
55- 57
58- €0
¢1-€3
€4~ 66
67~ 69
70-72

‘NBV STATION 31
MESAY VALUE OF FPROFILFS BVER 9

1-14
15-¢28
£9-42
43- 56
57-70

120-80 « D600
120-80 -.1806
120-80 =-.3€¢33
120-80 =-.4917
120-80 -.530¢2
120-80 =-.4990
120-80 =.49¢3

120-80 . 4889
120-80 =-.5172
120-80 =.5190
120-80 =-.5155
120-80 -.5195
120-80 =-.5384
120-60 -.5255
120-80 =-.5064
120-80 =-.4946
120-80 =.4713
120-80 =-.4727
120-80 ~.4819
120-80 -. 4956
120-80 ~.4921
120-80 - . 4989
120-80 =-.492¢
120-80 =-.4906

200-120 1.367
200-120 2. 7553
200-120 5. 5751
200-120 6. 6161
200-120 7. 2480
200-120 7.5275
200-120 7.59 66
200-120 7. €351
200-120 7. 6840
200-120 7.7436
200-120 7. 7951
200-120 7.8473
200-120° 7.9073
200-120 7.9632
200-120 7.9996
200-120 6.0484
200-120 8.0908
200-120 8.1473
200~ 120 B.2062
200-120 8.2667
200-120 &.3200
200-120 8. 3861
200-120 8.4398
260-120 8.4923

PA 10284 AVG 5 DEPTH 26 M SCAN

126-80 ~.8770
126-80 ~1.3849
120-80 ~1.2034
126-80 =-1.3848
120-80 -1.4316

INTERVALS

200-120 -.502¢
200~120 =-.€732
200~120 =-«7541
2060~120 =-.7B62
£200-120 =-.7315

115

500-200 =-1.3089
500-200 ~1. 7289
500-200 -1+ 5620
500-200 ~1.3918
500-200 ~1.2306
500-200 ~-1.0 708

500-200 =+907
500-200 - 7494
500-200 =. 5324
500-£00 =-. 4283
500-200 =+2683
500-200 =--1130
500-200 0438
500-200 « 2080
500-200 .3605
500-200 o 5166
500-200 . 6774
500-200  «8385
500-200 .98 €3
500-2060 1. 1424
500-200 1.£932
500-200 1.4424
500=200 1. 5949
500-£00 1, 7435
M

500-200 . l42g
500-£00  +S68E
500-200 » 3836
500-200 5107
500-200 o 6427

&
10M
159
20M
2



1972 y gy STATION 32 PA 10##4 AVE 5 DEFTH 171 M SWEFP 210 M
MEAN VALUE OF PLOFILFS OVEE

1972

NoV

CH
CH
CH
CH
CH
CH
CH

1- 2
3~ 4
5- &
T- 8
9-10
t1-12
13-14
15-1¢€
17-18
19-20
2l-g2
23~ 24
e25-2¢
27~ 28
29~ 30
31-32
33~ 34
35~-36
37-38
39-40
41~ 48
43- 44
4 5= 4E
47= 48
49 - 50
51-52
53=- 54
55-5¢
57- 54
5 - €0
cl-c2
63- C4
65-¢6
67-¢8

120-60  +2045
120-80  +2400
120-60  +333¢
120-80 3208
12080 43190
120-80 2991
120-80  +2863
120-80 <2727
120-80  .2926
120-80 3045
120-80  «3101
120-80  .3U28
120-80  +3999
120-60 3940
120-80  «3927
120-80 4105
120-80  +4126
120-80 . 3847
120-80 3766
120-80  .3687
120-80  .3528
120-80  +3365
120-80  +3437
120-80 . 3378
120-80  «3260
120-80 «3206
120-80 .3l1g2
120-80 . 3288
180-80 - 3190
126-80 3183
120-60 2967
120-80 e ZB3G
120-86  «2666
120-80  +2487

200-120
z00- 120
200-120
£00~-120
200-120
200~ 120
200~ 120
200-120
200-120
200~-120
200-120
200-120
200-120
200~120
200-120
200-120
200~-120
200-120
£00-120
200-120
200-120
200~120
200=-120
200~ 120
200-120
200~120
200-120
200-120
200~ 120
200-120
200~ 120
£00-18&0
200-120
200-120

54 INTEREVALS

~1.0326
~1.2940
~ 143231
~1.2558
~1.19¢€8
"1.1319
~1.0630
-1.0036€
-eQ €659
'091‘(‘9
-8 608
~e80€7
- 8459
-« 7873
"'7285

-+ €973
- G449
-+5750
-« 5308
- 4768
~e419€
-« 3549
-+ 3009
-«2397
-+ 1760
e 1?60
-.0673
-+00¢4
-0310

« 0833

¢ 1459

« 2009

« 2€13

« 3240

500- 200
500~ 200
500-2G0
500~ 200
500~200
500~ 200
500~ 200
500~-200
500~ 200
500-200
500- 200
500=-200
500-200
500-200
560~ 200
500~ 200
500-200
500-200
500~ 200
500=-200
500-200
500~ 200
500~ 200
500~ 200
500- 200
500~ 200
500~ 200
500-200
500=200
500~ 260
500-200
500~-200
500~ £00
500~ 200

STATION 34 PA 10%#4 AVG 5 DFPTH 110 M SWEEF 135 M
MEAN VALUE OF PROFILES QOVER S INTFEREVALS

1- 3
4= €
7- 9
10-12
13-15
16-18
19-21
28= 24
2527
28~ 30
31=-33
34-36
37~39
Q0= 42
43-45
Le- 2y
9-5]1
52- 54
55~ 57
58« C0
61-¢3
€4 66

120-80 « 0951
1£0-80 « 1897
120-80 «8193
120-80 « 48 67
120-80 =-.1501
120-80 -1.0107
120-80 ~1.2204
120-80 -1.5758
120-80 ~1.5875
120-80 ~1.5314
120-80 -1.5321
120-80 -145099
120-80 ~1.5058
120-80 ~1.4938
120-80 =1.48¢€6¢
120-80 =1.4917
120-860 =-1+4955
120-86 -1.5113
126-80 -1.5133
120-80 -1.5112
120-80 ~1.5202
120-80 -1.,5269

200-120
200~1E0
200-120
200-120
200~ 120
200-120
200-120
200-120
200-120
20C-120
200-120
200=-120
200~ 120
200~-120
200-~120
200-120
200~120
200-120
200-120
200-120
200-120
200-120

116

-« 588 €
~1.4252
~EeB83C4
~3.2705
~ 34019
~ 363345
~3«£531
-3. 1702
~3.09 52
~3.0289
~ 29433
~2+8 666
~2¢ 7880
~Z. 70 €8
~Ze 344
~245575
~Z. 4521
~2. 4037
~2e¢3259
~2.2568
~2+.175
~2+1010

500-200
500=-200
500~ 200
500-200
500-200
500-200
500-200
500~ £00
500~ 200
500~ 200
500~ 200
500~-200
500~ 200
500~ 200
500~ 200
500~ 200
5060~ 200
500~ 200
500-200
500~ 200
500- 200
500-200

«27€5

* 5358

DB
1.0625
1.32¢4
1. 00
18509
241140
Ee37TW
2¢ 6501
249163
3. 1818
3e 4502
3. 7151
349915
4, 2642
4« 5320
448007
5. 0€¢7)
5. 3332
5. €000
S5¢ 8 €52
Ce 1347
€. 4075
Ge €800
69 556
Te227€
7. 5013
Te TT63
80509
843287
8. €042
B.88E7
9.15P

« 0076
« 1151
« 2057
« 3011
« 3967
« 4942
5912
« 6871
. B9
«8 740
+9 6
1.0617
1o 1568
le2y92
1. 3402
1.4355%
1. 5290
1. €81
1. 7237
1.8223
1.9182
2.0164

ey
104
154
20M
234
304
354
404
a5
501
554
oA
651
70M
784
80M
88
90
9 M
1ooM
oM
1104
1184
1204
1254
130M
1354
L40M
1454
150
1554
1 &M
1€51
1 70M

Y]
10M
1 54
201
254
30M
354
4014
45
50M
58
€0M
€501
701
754
& 0M
g s
90
9 5
1004

105M
110M



1972 NGV STATION 35 DEPTH 28 M SCAN 35 M

1972

1972

MEAN VALUE OF PROFILES GVER 54 INTFRVALS

CH
CH

CH
CH
CH

1-1¢
17~ 38
33-48
49~ 64
65-80

120-80
120-80
120-80
120-80
120~80

"00?45
~-e 0494
- 0744
"10997
-+ 3085

200-120
200-120
200-120
200~ 120
£00-120

5270
1.0532
1.578 7
2.103%
eetilte

N@V STATIOGN 3€ PA 10%%4 AVE 5 DFFIH 28 M SVWEEF
MEAN VALUF OF PROFILES OVER 54 INTERVALS

1-1¢
17-32
33- 48
4£9- ¢4
65-80

120-80
120-80
120-80
120-80
120-80

- 0111
—.0?41
e 0359
-« 3657

« 5835

£00~120
200-120
200- 120
200-120
200-120

« 5250
‘9106
Le €753
3+ €360
2e 551 €

500-£00
500-200
$00- 200
500-200
500-200

395 M

500~ 200
500=- 00
500~ 200
500-200C
500~ 2060

NGOV STATION 38 PA 10#%4 AVE S DEPTH 120 M SWEFF 155 M
MEAN VALUE OF PROFILES OVER M

CcH
CH
CH
CH
CH

1- 3
4- 6
7- 9
10-12
13~15
16~18
19-21
28-24
25-27
28~ 30
31-33
34~3¢
37-39
40-42
43-45
46~ 48
49- 51
52~ 54
55~ 57
58~ €0
€1-¢3
64= 66
€7~ €9
70-72

120-80
120-80
120-80
120-80
12080
120-80
120-80
420-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80

.120-80

=eD2€4
« 0219
-»0195
"'-0143
-«0092
-0135
«03€€
« 0518
«07¢4
«118¢
« 1665
«2290C
e 2962
« 3867
c4HE6
« 5255
» €000
« 753
« 7418
«8150
8761
«2418
1.0156
1.0844

117

INTERVAL S

200-120 2464
200120 <4197
200~120 7245
200-120 8916
200-120 1.0605
200-120 1.2219
£00-120 1.389%
200-120 1.5279
£00=120 1. 6567
200~120 1.7886
200-150 1.9102
200-120 2.0181
200-120 2.1314
200-120 2.2165
200-120 2.337
200-120 £.4507
200-120 2.5581
200-120 2.6915
200-120 2.8459
£60-120 3.0015
200-120 3.1642
200~120 3.3387
200-120 3.5156
200~120 3. 7152

500~ £0C0
500-200
500~200
500-200
500=200
500-200
500-200
S00-200
500~ 200
500~ 200
500-200
500-200
500-200
500~ 200
500~200
500~ £00
500-200
500~ 200
500~ 200
500~ 200
500-200
500~ 200
500~ 200
500-200

~e« 5212
-« 4092
~+ 3063
~s 2013

~+0€0

-.41’&9
--11005
'031173
-.2813
-+0467

«0410
« 1159
<2162
« 3318
e 4535
« 5T 6
« €603
« 71304
» PO
«~B460
«30P
: 9562
10143
1.0095
1.1251
1. 1843
142368
1. 3001
1. 3551
1.4131
1. 4734
1.527€¢
1e 5695
e 6437

s
10
154
20%
28y

54
10M
151
£0M
25

5
10M
154
20M
2%
30M
354
40M
451
50M
55M
€0M
651
70M
754
80M
8
90M
9 3

100M
1084
110M
1151
120M



1972 NOU STATION 40 PA 10%##4 AVG 5 DFFTH 175 M SCAN 220 M
MEAN VALUY OF FEOFILES BVER

1972

1972

NGV STATION 41
MEAN VALUE OF PEZFILES OVER

CH
CH
CH
CH
CH
CH
CH

NOV STATION 42 PA 10%#4 AVG 5 DEPTH 35 M
MEAN VALUF @F PROFILES @VER SM

43- 44
45-46
47~ 48
49+~ 50
51- 52
53-54
55- 56
57-58
59~ €0
€l1-€2
€3- €4
€5~ €66
€7- €8
€9-70

1-11
12-22
23-33
S34=- 44
45-55
56 66
€7-717

1-11
12-22
£3=33
34=-44
4595~ 55
56~ 66
c1-77

120=-80
120~-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-%0
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80

-« 5987
-+ 6693
- 7048
- (924
~e 48 36
- e 4349
~-e 3662
-«3015
-+2343
- 177¢
-+ 1291
-« 0843
-.0225
« 0284
«1058
« 1563
» 2099
« 2548
« 3305
« 3855
. 4241
+» 5333
* 5830
« £448
« 7027
e THED
« 8059
«H8517
« 9100
v 9461
1.0051
1. 0520
i.l1lee
1.1581

S INTERLWALE

PA 10##4 AVG 5 DFFTH 35 M SCAN

120-80
120-80
120~-80
120-80
120-80
120-80
120-80

120-80
120-80
120-80
1£0=-80
120=-40
120-80
120-80

« 0259
« €99
» 0634
« 0527
«0976¢
«1170
«1178

« 0963
« 1923
« 2885
» 3844
$ 4814
« 5775
« 1466

118

200~-120, 2188 500~ 200
200-1£0 4561 500~ 200
£00~120 . 6851 500-200
£00-120 «H8TE5 500-200
£00-120 8769 500- 200
200-120 1.0591 500-£00
£00~-120 1.2135 500= 200
200-120 1.3674 500~200
200-120 1.5£55 500-200
200-120 1.6896 500- 200
£00-120 1.8754 500~ 200
200-120 £2.0920 500~ 200
200-120 S2.31683 500~ 200
£00-120 €.5455 500- 260
200-120 2« 7679 500-200
200~-120 3.0191 500~ 200
200~120 3.8560 506-200
200~-120 345154 500~200
200~ 120 3. 7532 500-200
200-120 3.9907 500~ 200
200~ 120 4.2404 500-200
£00-120 4.4807 500- 200
200-120 4.7262 500~ 200
£00-120 4.9613 500-200
200-120 52028 500- 200
200-120 5.4417 500~ 260
200-180 5.6486 500-£00
200-120 S.9248 500-200
£00-120 6. 1588 500~ 200
200~120 6.3933 500~ 200
Z00-120 €. 6417 500~ 200
£00-120 6G.68882 500- 200
20D=-120 7.1263 500- 200
200-120 7.3683 500- 200
200-120 7.€135 500-200
46'M
S INTERVUALS
200-120 «0144 500- 200
200~ 150 + 0504 500-200
200~ 120 1160 500~ 200
200~-120 <1785 500-2006
200~120 . 2361 500~ 200
£200-120 «2931 500~ 200
200-120 «3404 500~-200
SCAN 45 M

INTERVALS

£00-120 «5172 500~ 200
200-120 ~-.1722 500- 200
£00-120 =.6570 500~ 200
200~120 ~l. 6203 500~ 200
200-120 =-.5276 500-200
200-120 ~-.1307 500~ 200
200-120 . 1788 500~ 200

-00616
~+09 €4
-+ 09 €0
~s 0M1
~s0€C16
-« 0752
-«1155
-1 648
-e215]
-.?721
-+ 38385
-« 3745
= 4290
- 4504
~e 5897
~e 5837
-+ 6320

halt 3 (‘8 66

~e 7386
-. 7882
-+ 85480
~«8%9 63
‘09‘{75
-1.0053
-l«0¢Cl1
-1+1145
~1.1719
~le2272
-l.28EH
-1+ 3440
-1.3990
- 1. 4565
-1. 5177
~1e 5725
-1l. €312

« 1390
«2£P6
o 4172
« 5554
« 946
« 8350
1.0808

« 5181
.« 7328
+93175
1.1432
1.34¢€6
1. 5483
1.8545

&
104
154
204
2
30u
354
40M
45
50H
554
€0M
65
0M
784
g0
8 84
90M
9 84

100
105
110M
1184
icoM
1z
130M
1354
4G
IR
1504
155
1 €0M
1654
170M
17M

g4
10M
154
20M
2o
301
394

10M
18
£0M
294
30M
3



1072 N@V STATION 44 PA 10%#4 AVG 5

MEAN VALUE @F PROFILES OQVER

1- 2
3 4
5 €
7- 8
9-10
t1-1¢
13-14
15-16
17-18
19-20
21-22
23-24
25-26
27- 28
29-30
31-32
33-34
35-36

120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-60
120-80
120-80
120-80
120-80
120-60
120-80
120~80
120~80
120~80
120-80

120-80

120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-60

-2 4689
bl ) 6043
~¢ 5669
- 5227
-+ 4337
-« 274%
~e 1951
-« 1328
~« 0640
-+ 0090
« 0510
« 1067
e 1469
« 2003
« 2520
» 2889
«3115
« 3450
3807
« 4277
s 4741
C4264
«51€5
«5516
58 58
« 6272
« €671
« 7165
7640
$ 7658
28019
«8329
«8 645
«9034
<9428
« 3799
1.0205
1. 0718

119

W INTEIIVALS
200-120 « 3845
200-120 . 6414
£60-120 .+ 6503
200~120 9884
200-120 1.08248
200-120 1.2083
200-120 l.4019
200~-126 1. 6029
200-120 1.6l
200-12D £.0352
Z00-120 2.2970
200-120 2.5626
200~120 £.8425
200~-120 3.1240
200-120 3.4107
200-120 3. 7008
200~ 120 3.995%
200~ 120 4d.28&84
£00-120 4.5751
S00-120 4.8601
200-120 5.1539
C00=-120 5.4523
200~ 120 5. 7572
200- 180 6.03€6
200-120 6€.315%¢
200-120 €. 5956
200- 150 6.H6808
£00-180 7.1578
200-120 T.4385
200-120 7. 7099
200~180 7.994¢
S00-120 H.2685
200-120 8. 5438
200-120 &.8149
200-120 9.0895
200-120 9.3€82
200~ 180 9.6394
200-120 9.9130

DEPTH 190 M SCAN 250 M

500~ 200
500~ 260
500~ 200
500~ £00
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500- 200
500~ 200
500- 200
500- 200
500~ 200
500- 200
500- 200
500~ 200
500- 200
500~ 200
500~ 200
500~ 200
500-200
500~ 200
500- 200
500-200
500~ 200
500- 200
500-200
500- 200
500~ 200
500- 260
500- 200
500+ 200
500200

1.2568
1. P88
£+ 3788
2.9028
3.409 6
3. W04
461G 70
de BEES
4o 688
4. TB2D
4e TT€0
4. 6641
4. 5545
4o 4583
4. 3418
4e 2615
4. 1618
44 0 C03
3.9 75
3.88 53
3.8000
3e 709 7
3. 6260
3. 5416
e 4585
30 3732
3. 268K
3.2037
3. 1208
3. 0399
£.9535
£.8641
2., B3l
2. ©E9
2.6147
£. 5306
e hlY 6
2,297

]
10M
184
204
2o
30M
394
40M
459
501
554
€0M
65
701
7501
§0m
& 8
90M
9 5

100M
105
110
1168M
120M
1554
130M.
1354
140M
Yas4
1 501
1554
1 €0M
16514
1 70M
1794
1804
18 54
190



1972006V STATION 46 Pa 10##4 AVE 5 DEFTH 150 M DEFIH 200 M
MEAN VALUE OF PROFILES OVEK 5M INTFhHVALS

CH
cH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

197250V

cH
CH
CH
CH
CH

STATI 0N 48

1-13
14=26
27-39
40~ 52
53~ €5

120~-80
120-80
120-80
120~-80
120-80
120~-80
120-80
120-80
120-80
120-60
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
1206-80
120-80
120-80
120-80
120~-80
120-80
120-80
120-80

- 0?(‘3
« 2989
« 3031
« 3327
» 38 €0
U245
4l EY
« 4743
« 5119
« 5365
« 5691
« 608 E
- €716
. (987
« 7198
« 7333
« 7580
+ 7793
«813€
«83c28
«8 488
«8639
«E888Y9
<9304
0684
« 9924
1.0241
1.0531
1.0832

200~ 120
200- 120
200- 120
200~ 120
200-120
£00-120
200-120
200-120
200~ 120
2p0- 120
200- 120

200-120 -

£00~-120
£00~- 120
200~120
200-120
200~ 120
200~120
200~120
200-1€0
200~ 120
200~120
200~ 120
200~ 120
200-1820
200-120
200~ 120
200~ 120
200-120
200=~120

PA 10=#4 AVE 5 DFPIH 26
MEAN VALUE @F PROFILES QVEK 54 INTERVALS

120-80
120-80
120-80
120-80
120-80

-« 0467
-+ 09 38
--1411
-« 1885
-+ 2362

200~ 120
200-120
200-120
2006-120
200-120

1972 Nov STATION 49 PA 10%%4 AVE 5 DEFPTH 30 M SWEEF
MEAN VALUF OF PEOFILES OUEE 54 INTFRVALS

CH
CH
CH
CH
CH
CH

=12
13=¢4
£5-3¢€
37-48
49 - ¢0
€l-78

120-80

“ B E4HE

120-80 ~1.7294
120-80 ~2.5243
120-80 ~3.453
120-80 ~4.3245
120-80 -5, 1897

200-12¢
200~-1¢0
£00-120
200~ 1 &0
200~ 120
200~ 120

120

-e5117 500~ 200
-141983 500~ 200
-1e1829 500~200

-e9278 500~ 200

- €870 500~ 200

-e 4590 500~ 200

-e 2248 500- 200

~-.0070 500~ 200

« 2043 500- 200
e 4138 500- 200
o EE63 500-£00
8264 500- 200

1.0392 500-200

12770 500-200

l1e 5282 500=200

1. 7870 500~ 200

20538 500- 200

243214 500~ 200

2. 6017 500~ 200

2+8 763 500~200

3. 1473 500-200

34214 500-£00

3. €933 500~ 00

369624 500- 200

H. 2394 500=-200

4, 5132 500-200

4, TEEE 500~20C

5. 0491 500-200

5 32306 500~ 200

5 58 70 500~200

SWEEP 39 M

« 5266 500~ 200

1.0584 500~ 200

1.8774 500- 200

1. 67282 500~ 200

1.4207 500-200

40 M
« 5881 500=-200

E.IAES 500- 200

3.0383 500~ 200

3¢ 4313 500- 200

3« 2220 500=- 200

2. €471} 500-00

"c1157
-« 1011
- 0847
-+« 0435
« 0044
«0887
« 093¢
- 1004
« 0932
« 0875
20778
»0€63
« 0538
+ 038 ¢
» 0298
« 0141
008 &
-+ 0049
’00136
-« 0264
~«0395
“00475
-. 0802
‘-Dfﬂll
-~ 07
-« 0855
-+ 09 €0
~« 1044
"-11?2

e 33‘{8
-~ e 342‘]
~. 2684
- T4%
-+ 0B3

-+ GOGE
« £982
« 5513
8099

10711}

1+ 3335

5
104
151
20M
2 5
30M
35
40M
451
50
55
€0M
65
70M
754
& 0M
8 5
90¥
9 8

1004

10 51

1100

1154

120M

1259

130M

135%

140
1454

1 50M

104
15
20M
2854

10M
o]
oM
e
304



1FTREV STATION 45 PA 10%%4 AVUG 5 DEPTH 183 M SWEEP 250 M
MEAN VALUE 9F PEOFILES OVER S4 INTFRVALS

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

1- 2
3= 4
5 6
- &
9-10
11=-12
13-14
15-16
17-18
19-20
gl-22
23-24
a5-2¢
27-28
29-30
31-32
33~-34
35~36
37-38
39-40
41-42
43- 40
4546
4T = 48
49 - 50
51-52
53- 54
55~ 56
57~ 54
59- 60
€l=-¢2
€3- ¢4
65~ 60
G7~ €8
=70
71-72

120-80
120-80
120-60
120-80
120-80
120-80
120-80
120-80
120-89
120-80
120-80
120-80
120-60
120-80
126-50
12080
120-80
120-80
120-80
120-80
120-80
186-80
120-£0
120-80
120-80
180-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
126-80
120-80

-+0197
« €051
« 7312
7988
s 9454

1.0058

1.0692

1.1677

1.2478

12925

1e3448

1.3983

1.4597

1« 5053

14 5638

1. 6074

1.66c08

1.7098

1.95€60

17977

1.8402

1.89¢3

l.9452

1,932

2.03€0

2.0817

2¢1207

221596

2,018

£.B4E5

203013

2. 3483

Ev 3845

2. 4424

S+ 4930

24 5308

121

200-120
200-120
200-1£0
200~ 120
200-120
£00~-120
200~ 120
£00-120
200-120
200~120
200~ 120
£00=120
200~ 120
200-120
200~ 120
200~ 120
200-120
200-120
£00=1£0
200-120
200~ 120
200-120
200~ 120
200-120
£00-120
200- 120
200-120

206-120

200-120
200~120
£00-120
200~ 1280
£00-120
200~120
200-120
206-120

-e 3466
‘0806?
-+ £050
"037‘)8
-~ 2368
~-. 0041

« 2044

« 4027

« €107

8767
1.1€32
1.4570
1. 7649
E.0€78
2. 38 €64
2. 7072
3.0293
3.3492
3« €735
3.99 78
403151
4e €GEC
49541
5.£792
5. 59 ¢D
52097
6+ 2299
6e 5492
G814
T«1 758
T« 4902
78028
8.1205
8.4(‘7(‘
8o TT84
9.0930

500~-200 =-.3163
500-200 =~«33%7
S00-200 -.3716
500-200 -.3€12

50C-200 =-.3676

500~ 200 =-.4252
500-200 =-.49299
S00-200 =« 507
500~ 200 =-.6GE13
500-200 -« 7468
500~ 200 -.8324
500=-200 -.915%
500=200 =99 77
500~ 200 ~1.0837
500-200 -1.1645
500-200 -1.1384
500-500 -1.1770
500~£200 -1. 2591
500-200 -1.32409
500~200 =1e 4262
500-200 -1.5133
§00=200 =1/ €125
50G=-200 =1¢ €378
500-200 -1a 7175
500=200 =1.8002
500=-200 ~1.8 781
500~ £00 =1.9 563
500= 200 -2.0360
500-500 -2 1153
500=200 ~2.1918
500=200 -2.2666
500- 200 -2« 3454
500~ 500 -2 4245
500-200 -2 5007
500- 200 ~2. 5P 1
500~200 -2 659 7

o
1oM
154
20M
259
301,
351
404
45
S0
354
€0
€54
T0M
754
804
8 91
90
9 54

100™
10 8¢
1164
1) 24
1204
1284
130M
1354
140M
1454
1501
1554
1 60M
1684
17014
1784
180



972NV STATION S2 PA 10#%4 AVE 5 DEPTH 65 M

MEAN VALUF OF PROFILES QVER 81 INTERVALS

CH 1- ¢
CH- 7-12
CH 13-18
CH 19-24
CH  85-30
CH 31-3¢
CH a7-42
CH 4348
CH 29-54
CH 55-¢0
CH ¢l-66
CE ¢7-72
CH 73-78

120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-£0
120-80
120-80
120~80

« 0951
« 1902
« 2849
« 3797
» 4T42
« SEE9
« 6633
« 4465
« 0798
-1.1290
« 1034
« 7206
<8036

200-120 1.3956
200-120 1.3932
200-120  +8149
200-120 =-.0473
200-120 =-.8396
200-120 -1. 6616
200- 120 - 2. 5248
200-120 - 306351
200- 120 = 3. 4153
200-120 =-3.3653
200=120 -4 €985
200-120 - 5.2441
200- 120 - 5.2349

SWEEP 77 M

500~ 200
560~ 200
500~ 200
500~ 200
500=-200
500-200
500-200
500~ 200
500-200
500~ 200
500-200
500=-200
500-200

191245y STATION 56 PA 10%:4 AVG 5 DEPTH 154 M SUEEP 200 M
MEAN VALUE GF PROFILES OVER 5 INTERVALS

CH - 2
CH. 3~ 4
CH 5= €
CH 7=~ 8
CH  9-10
CH li-12
CH 13-1&
CH 1516
CH 17-18
CH 19-20
CH 2l-22
CH 23-24
CH g5~&e¢
CH &7-28
CH £9-30
CH 31-32
CH 33-34
CH 35-3¢
CH 37-3%
CH 39-40
CH 41=-42
CH 43-44
CH 45-4e6
CH 47-48
CH  49-50
CH 51-58
CH 53«54
CH 55-5¢
CH 57-5%8
CH 59~¢0

120-80
120-80
120-80
12080
120-80
120-80
120=80
120-80
120-80
120-80
120-80
120-80
120-80
120-K0
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-50
120-80
120-80
120~80
120-80
120-80
120-50
120-80
120-80

« 0939
1.1171
2. 1985
16340
1. 6300
1. 6087
1. 5879
1. 5708
1. 5245
1.5017
1.4753
1. 4489
1.4180
13829
1.3559
1.3353
1.3048
le2802
12529
1.2219
1.18¢8
1.1693
1.1906
11653
le 1476
1.0948
1.0678
1.0345
1.0160

e 2767

200-120  «046E
200~120 ~1.4604
200-120 =2.5269
200-120 ~2. 5169
200-120 ~£, 4452
200-120 -2.3709
200-120 ~£.3101
200~120 ~S. 5498
200-120 ~2.1775
200-1280 -2.1233
200-120 =2.0672
200-120 -2.,0093
200~120 -1.949 6
200~120 -1.8825
200-120 -1.8273
200~ 180 -1. 7728
200-120 ~1, 7153
200-120 ~1.6495
£00=120 =1.5858
S00~180 =~1.5891
200-120 =1.4731
200~120 =-1.4350
£00-120 ~1.4488
200-120 -1.3957
200-120 -1.3487
£00-1520 =1.2837
200-12C -1.£339
200-1£0 ~1.1753
200-120 -1.41856
200~120 ~1.0552

122

500- 200
500- 200
500~ 200
500~ 200
500- £00
500- 200
500~ 200

500- 200

500~ 200
500-200
500~ 200
500~200
500~ 200
500~ 200
500~ 200
500-200
500-200

500=-200

500- 200
500~ 200
500- £00
500~ 200
500- £00
500-200
500-£00
500-200

-500-200

500-£200
500~ 200
500- 200

- 3514
~e2014
-+ 0329
« 1343
« 2981
« 4623
o €243
G T
«9570
l. 1202
1.28®
le 4498

1. €135

-+ 835
« 0152
« 3569
- 7043

10489

139 €8

1. 7409

£e 08 65

24 4315

€e¢ 7733

3.12¢25

3440646

38147

Lo 1588

H4 8993

deB424

5. 1873

5. 5315

54736

€e 2181

CGe 5C5 €

€«9133

Te 2590

T 082
Te9LES

828 56

8. 0321

B9 760

943195

9. 6630

84
10M
184
20
281
30
354
404
454
50
554
€04
651

Y
104
15%
20
es
30M
38
4oM
454
508
55
€01
651
70%
754
& 0M
851
90:4
9 54
1004
1051
110M
1184
1204
1254
1301

138
140
1454
150M



1912 gy STATION 59 PA 10%%4 AUG 5 LEFIH 40 M SKFEP 50 M

MEAN VALUE OF PROFIT.ES GVER SM INTRRVALS

1-10
11-20
£1-30
31-40
41=-50
51-¢0
€1-70
71-80

1£0-80
180-80
120-60
120-80
120-80
120-80
120-80
126-80

«09¢1
« 1918
« 2874
« JBE9
e 4783
« 5737
*« 6C89
« 7640

£00~120
£00~120.
£00~120
£00~120
£00-120
200~-120
200~120
£00~120

« S244
1.0492
« 2109
le 7536
Lo 7067
3.0184
8047
2« 4727

1972 N0V STATIAN 60 PA 10#%4 AVE 5 DEFTH 20 ¥ SVUWEFP
MEAN VALUE OF PROFILES OVER S INTEREVALS

197280V STATION 62 PA 10%#4 AVG 5
MEAN VALUE OF PEOFILES QVER SM

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

1-20
21~ 40
41- €60
€1-80

i- 2

3- 4

5~ €
7- 8
9-10
11~128
13-14
15-1¢6
17-18
19-20
21-22
23-24
25-£¢
27-28
£9-30
31-32
33~-34
35-3¢
37~38
39~ 40
41-42
43=- 44
45- 46
47 - 48
H9- 50
51-52
53~ 54
56-56
57~ 58
9~ 60
€}- 62
€3~ 64
€5~ G6&
€7-¢8
9-70
71-72
73-74

120-€80
120-80
120~-80
120~80

120-80
1206-80
120-80
120~80

120~80

120~-80
120-80
180-80
120-80
120-&0
120-80
120~80
120-80
120-80
120-80
120-80
120-80
120~80
120-80
120-80
120-80
120-80
120-80
120-~80
120-80
120~-80
120~-80
120-80
120-80
120-80
120-80
120-60
120=-40
120-80
120~80
120~80
120-80

« 0973
~« 1488
« 5700
«758 ¢

-e 4897
-« 4700
- 4722
- 459 €
-+ #4633
-+ 455¢€
-« 4344
"‘04241
~ . qll?
-. 3985
-+ 3871
- 3751
-« 3639
"¢3‘467
-« 3435
-+ 3656
-e 3471
- 34€4
-«3115
-« 3236
-03295
'0327,
-.3104
~e B9 E4
-« 2882
-« 2573
-.2380
-e.2211
-.2018
-« 20€0
-+1918
-+ 1874
~o 1759
~e1€15
~» 1455
-e1312
".1288

200-120
£00-120
200-120
200~120

DEPIH 185 M SVEEP

» 5339
l.4328
. Q061
« 3200

INTFRVAL S

200-120  .D048
200-120 0667
£00-120  «1263
200-120  .1919
200-120  .2€93
200-120  +3309
200-180 3957
200-120 4710
200-120  +547€
200-120 .+ €219
200-120 .« €944
200-120 . T7S86
200-120  .8395
200-180 9075
200-120  +9833
200-120 1.0571
200-120 1.1154
200-120 1.1915
200-120 1.2599
200-120 1.3506
200120 1.4288
200-120 1.5038
200-120 1.5712
200~ 120 1. 6421
200-120 1. 7250
200-120 1. 7868
200-120 1.8615
200-120 1.9£98
200-120 149969
200-120 2.0663
200-120 2.1453
200-120 2.£239
200-120 2.2924
200-120 243563
£00-120 2.4198
200-120 24943
200-120 245738

123

500-200
500-£00
800-200
500~ 200
500~ 200
500-200
500~ 200
500- 200

4 M

500=-200
500-200
5G0-200
500- 200

210 M

500-200
500-200
500-200
500= 200
500- 200
500=- 200
500~ £00
500~ 200
500~ 200
500~ 200
500-200
500- 200
500~ 200
500~ 200
500~ 200
500- 200
500- 200
500~ 200
500~ £G0
500-200
500~ £00
500=200
500=-200
500~ 200
500= 200
500= 200
500~ 200
500-200
500~ 200
500- 200
500-200
500~ 200
500- 200
500~ 200
500- 200
500~ 200
500- 200

=e D €44
=« 0936
-« 0071
-0R7
« 1650
«E545
« 3429
. 4299

~+0895
- 0258
«05€6
.« 1398

« 1283
« 2527
«3770
« 5021
. 6204
« 7508
8722
«99 €65
1.1234
1.2473
1. 3742
". 49 53
1. 6168
1. 7325
le84®
1.9 €54
24 08 54
2, 2023
€+ 3204
2e 4406
2e 5611
2. €606
2. PI1
2.9188
3. 0354
3. 1550
3. £751
3. 3939
3.516
3. €367
3. 7589
3.8807
4.0047
4. 1297
He £519
4. 3721
de 49 52

10M
19
20M
e84
30M
3 5
40M

Lyl
104
181
20

84
10M4
134
z0M
25
30M
384
40M

50M
S8
coM
681
70M
754
g0M

90M
9 8
100M
105
110M
1154
1204
le
1304
1354
140M
1454
150M
1584
1 ¢0M
1654
1 70M
1784
18 0M
18



1972ypyv STATION €4 FA 10#%4 AUF 5 DFFTH 114 M SWEFF 130 M
MFAN VALUF 0F PEBFILES BVER 5 INTFRUALS

CH 1- 3
cH 4= €
CH 7-9
CH 10-1e
CH 13-15
CH 16-18
CH 19-21
CH 22-24
CH 25-27
CH 28-30
CH 31-33
CH 34-3¢
cd  37-39
CH  40-42
CH 43-45
CH 46-48
CH 49«51
CH  58- 54
CH 55-57
CH 58-¢0
CH €1-¢€3
1972 CH  €a-ce

120-80 . 0948
120-80 1894
120-80 . 27€3
120-80 =<9471
120-80 0702
120-80 le2298
1£0-80 240867
120-80 £.2817
120-80 2.2€05
120-80 2.264%
120-80 2.2528
120-80  2.2424
120-80 2.2493
120-80  £.2479
120-80 202831
120-80 2.2318
120-60 £.2231
120-80 2.2174
120-80 £&2.2182
120-80 2.£138
120-80 2.21¢€5
120-80 2. 2988

200- 120
£00-120
200-120
200-1%0
200- 120
200-120
Z00- 150
£200-120
200-120
200-1£0
200- 120
£00-120
£00-120
200-120
£00- 120
£00~1£0
200- 120
260~ 120
200- 120
£00- 120
200- 120
£00~120

NGV STATION 66 PA 10%%4 AVE 5 DEFTH 182
MEAN VALUE gF FROFILES QVFR S INTERVALS

CH 1- 20
CH 21-40

1972 "MBV STATI 99

120-80
120-80

« 0704
-+ 0065

MEAN VALUE @F FROFILES OVEER

CH 1- 2
CH 3~ 4
CH 5~ 6
CH 7- 8
CH 9~10
cH 11-1¢g
CH 13«14
CH 151¢
CH 17-18
CH 19-20
CH e2l-Fe2
CH 23-24
CH 25-26
CH 27-28
cH 29-30
CH 31-32
CH 33-34
CH 35%5-3¢
CH 37-38
cH  39-40
CH  41=-42
CH 43-44
CH 45-46
CH 47-48
CH  49-50
CH S51=-52
CH 53-54
CH 55-5¢
CH $7-58
CH %9=-60

120-80 -1.2321
120-80 ~ 1. 4479
120-80 -1.4394
120-80 -1.4131
120-80 ~1.39¢8
120-80 -1.3949
120-80 -1.3941
120-60 -1.3921
120-80 - 143855
120-80 -1.3801
120-80 -1.373¢€
120-80 -1.37182
120-80 -1.3772
120-60 ~-1.3625
120-80 -1.3531
120-80 -1.3540
120-80 =1.34¢69
120-80 -1.3221
120-80 =-1.3337
120-80 -1.3301
120-80 -1.3340
120-80 ~1.3586
120-80 -1.3331
120-80 -1.3312
120-80 =-1+3286
120-80 -1.3152
120-80 -1.2798
120-80 =1.2309
120-80 -1.2236
120-80 ~1.2131

200-1720
200-12G
€2 PA 10%* 4 AVE S DEPTH )

5] INTERVA

200~ 120
200-120
2006~ 120
200-120
200~-120
200-120
200«120
200-120
200~ 120
200~ 120
200-120
200-120
200- 120
200~ 120
200-120
200~ 120
200~ 120
200-120
200-120
200-120
200~120
200~-120
200-120
200-120
200-120
£00~120
200-120
200-120
200~-120
200-120

12k

2
LS

« 4909

L eUELT
-e 4583

-« 4809

-~ 168453
-3.1107
~3.8 €55
-4.0537
-3.98 €5

=3.9311"

-3.8805
-3.827¢€C
-3. 7705
-3. 7141
= 3. €540
-3. €121
= 3. 5557
-3e 97
-3e 5481
~3+43935
-3.3417
-33785

500- 200
500-£00
500~ 200
500-200
500~ £00
500~ 200
500-200
500~ 200
500~-200
500-200
500~ 200
500~ 200
500-200
500~ 200
500~ 200
500- 200
500-200
500-200
500-200
500~ 200
500- 200
500~ 200

M SUWEEF 29 M

--29!1
-» 7533

« 2080
« 3609
« 5125
e 6672
8136
«9 €17
l1.1032
legdz2
1.3841
1. 5410
l1e (388
1.8597
2. 0288
241961
2. 3621
2 5323
2.9 41
2e8 €35
3.0319
3.197%
3. 3688
3e53¢€2
3. 7097
3.8809
40490
42116
He 3439
de 4601
4. 621 6
40 W47

500-200
500~ 200

SWEFP 190 M

500-200
£00~-200
500-200
500-200
500~200
500-200
500~ 200
500~200
500~ 200
500~ 200
500-200
50Q- 200
500-200
500-200
500-200
500~ 200
500-200
500~ 2060
500- 200
500- 200
500-200
500- 200
500~ 200
500~200
500~200
500~ 00
500~ 200
500-200
5Q0-200
500~200

- 211
e 5005
“e 3‘!4:’
~e l326€
-~ 0411

. 1109

ECEY

415
« 5707
« 7210
o8 142
1.05305
1. 1822
1. 3332
1o 48 €7
1. €414
1. mw1e
1.9432
2.09
L. 2489
2. 4009
€. 5506

-.0181
. 0284

« 0478
« 1173
« £739
«350€
« 4156
« 4753
« 5328
« 020
« 6491
« 7046
e 7599
«8165
«8 722
9274
« 9845
1. 037
1.0939
e 1459
1« 2C46
1. 3201
1. 3762
1. 4326
le 4189 6
1. 5421
1. 970
Ie €48 6
1e 7026
1. 7560

10M

54
10M
159
20
254
3oM
384
40M
454
50M
554
€0M
651
70M
754
goM
& 5
90M
9 5M

1001
1054
110M
11594
120
e84
130M
135M
1404
1454
150M



1972

1972

N@V STATION 71 PA 10%#4 AVG 5 DEFTH 204 M SWEEF 240 M
MEAN VALUE OF PROFILES QVELR SM INTELRVALS

CH
CH
CH
CH

1- 2
a- 4
5- 6
7- &
9-10
11-12
13-14
15-16
17-18
19-20
21-22
p3-24
25-26
27-28
29- 30
31-32
33- 34
35-36
37-38
39-20
41-42
43~ 44
4546
47~ 48
49-50
51-52
53~ 54
55«56
57~ 58
59~ 60
61- €2
63- 64
65 66
67~ €8
€-70
71-172
73=-74
757 ¢
77-78
79-80

120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
1€0-80
120-80
120-80
120-80
120~-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80

« 59 58
« €703
« 7419
1886
« 7532
» 7598
«77123
« 7703
« 7655
» 7650
» 7654
«7C18
«7€31
« 7519
« 7357
7321
« 7207
- 7201
« 7182
.7122
« 7110
« 7055
« 7028
« 6927
° 67€9
« 6731
« 6713
e 6T95
.« 6761
« 6753
« 6701
« 6693
« €CTY
« 6731
« 6579
« £500C
« €353
. CE99
« 6270
« 6191

200-120
£00-120
200-1%20
£00~-120
200~-120
200-120
£00-120
£00-120
200-120
200-120
£00-120
200~-120
200-120
200-120
200-120
200~120
200~-120
200~120
200-120
200-120
200-120
200-120
200-120
200-120
200-1<0
200-120
200-120
200-120
200-120
£00-120
£00-120
&00-120
200- 120
200~120
200-120
200~-120
200-120
200-120
£00-120
200~ 120

~e €335
-e 7139
-e 7117
-+ 6399
~e57€60
-« 5124
=« 4552
-.3893
-+ 3226
-« 25882
"‘01909
-+ 1195
-« 0558
«0102
0821
« 1405
«204¢€
» 2544
«3228
« 3818
o lahh
+ 5052
+ 5655
« €346
« 7028
« 7700
8344
«B9 55
«2 573
1.0138
l.u721
1.133¢2
1.1912
1.24€69
1.306¢€¢3
1.3677
1.4331
144917
1e 548 4
1.€111

NGV STATION 72 PA 10%#4 AVF 5 DFFIH 8} M SWFEFP
MEAN UALUYE OF FEOFILES OVER 54 INTERVALS

CH
CH
CH
CH
CH
CH

1-13
la-2e
27-39
40- 52
53- €5
66-78

120-80
120-80
120~80
120-80
120-80
120-80

<0960
«1918
« 2875
-.2095
-, 2941
-e 4870

£00-120
£00- 120
£00-120
200-120
£00-120
£00-120

125

el } 4659
-«9£213
- 101335?
~-2.0314
-Ca 15€8
-3+ 4899

500-200
500-200
500-£00
500=200
500-200
500- 200
500~ 200
500- 200
500-200
500- 200
500=200
500- 200
500- 200
500~ 200
500~ 200
500- 200
500~ 200
500~ 200
500- 200
500-200
500- 200
500~ 200
500-200
500-200
500~ 200
500~ 200
500- 200
500-£00
500~ 200
500-200
500- 200
500~ £00
506- 200
500~ 200
500~ 200
500- 200
500~ £00
500- 200
500~ 200
500~ 200

M

500~ 200
500~ 200
500~ 200
500- 800
500-200
500-200

« 0989
» 1909
« 2845
« 3817
4776
« 5737
« 603
« 71677
«8 753
-9 718
1.0883
1.1€83
1.2€76
1.3635
le4€24
1. 5608
l. €€C10
1. 7613
1.8€05
1.9 588
2.0575
Ce 1564
24 2548
€« 3533
Lo 4554
2., 5604
Ce COPT
£. 7634
Ce8 CAT
2.9 646
3.08672
3« 1704
342730
3. 3770
3+ 2813
3. 5835
3. B €4
3. B4
3.8942
39949

-« OEES
« 0 548
1564
« 2682
« 3646
« 4735

o
10M
159
eoM
2™
301
J e
404
494
S0
5o
&0M
&5
70
7M
& 0M
8 91
90M
951

1004
105
1104
1184
120M
1254
130M
1354
| A
1454
150
1554
1 e0M
1 654
1704
1754
1801
18 54
1904
19 84
200

&
10M
1 &1
a0
e
oM



1972

1972

NOV STATION 73 PA 10#%4 AVE 5 DEP?H.I7 M SWERF 27T M
MEAN VALUE OF PEOFILES DVER DM INTERVALS

500-200 =+ €087
500-200 -« 5658
500-200 -« 5128

CH 1-20 120-80 =~.7€11 200~-120 1-3969
cy  21-40 120-80 =~.€103 200-120 l-égﬂf
CH 41-60 120-80 -1.1354 200-120 2.378%2

NQV STATION 75 PA 10%#4 A\G 5 DEPIH 833 M SukY¥P 270 M
MFAN VALUE OF FROFILES OVEhL %4 INTPRVALS

CH 1- 1 120~&0 0631 Z00=120 . 1age 500=- 200 « S 178
CH £- 2 120~80 1224 2060-1£20 ] 500-£200 . 5674
CH 3- 3 150~80 316} 200~ 150 «EEE] 500-200 o8 EE]
CH 4= 4 1£0-80 . 3323 200~ 120 . 4018 500-200 1l.1718
cH 5 5 120~40 . 358& 200- 120 . 5534 500-200 1.4780
CH e~ € 120-80 » 3798 00~ 120 . 7095 500=-200 17706
CH 7~ 17 120~80 .3965  £00-120 8773 500-200 £.0610
CH B~ & 120~60 4253 200=-120 1.0425 S00~-200  F. 3431
CH 9= 9 120~80 4543 200-150 1+2085 500=500 £. €257
cH 7 10-10 120~80 JA714 £00=-160 1.38&4 500-200 £2.9108
CH  11-11 120-60 L4785 200-120 1.5€3¢€ 500-200 3.1917
CH 1&-12 120-860 « 4938 £00~120 1. 7441 500-200 344710
CH 13-13 120-80 . 5090 200-140 1.9191 500-200 3. 75€1
CH la-14 180-80 « 5151 200-120 £.108¢ 500-200 4.0365
CH 15-15 120-80 « 5873 200=120 Z.5865 500-£00 43200
CH  le-1¢ 120-80 . 5407 £00~120 Co4688 800-£00 4. €04E
CH 17-17 1£0-80 » 5658 200-120 2.6330 S00-£00 4.8910
CH 16-18 120-80 . 5768 £00~180 2.8155 500-200 5. 1758
CH 19-19 120-80 +S9 53 B00-180 £.9870 500~ 200 5. 4574
CH £0-20 120-80 . 6124 200- 120 3. 1608 500-200 5. 7352
CH gl-gl 120-0 . 6353  200-120 3.3373 500-200 € G149
CH 2g-22 120-80 fESHE  200-120 3. 5090 500-200 643007
CH 2£3-23 120-80 . 6750 200=120 3+6€807 500-200 € 5513
CH &a-24 120-80 . 6851 200-120 3.8553 500-200 6€.8ER
CH £5-25 120-80 . 6948 £00-120 4.0£95 500~200 T.146€5
CH fé-2¢ 120-80 . 7103  200-180 4.£010 5G0-200 7. 4310
cH  e£7-27 120-80 » 7259 200~ 150 4o 3748 SG60-£00 7. 7104
CH =8-28 120-80 <7415  £00-1£0 4. 5488 500-200 7.9997
CH  £9-29 120-80 « 7520 200-120 4.7812 500~ 200 Ho2830
CH 30-30 120-80 «TEIC  200-120 4.89C6 500~ 200 8. 5671
CH 31-3t 120-80 . 7844 200-120 5.0698 500-£00 &.8 551
CH 3£-32 120-80 8063 200-120 5.£385 500-£00 9.1382
CH 33-33 120-80 «8299 £00-120 5.4115 500-£00 9.4248
CH 34-34 120-80 <6520 200-1£0 5.584€ 500-200 9. 7182
CH 35-35 120-80 8651 200-150 5. 75€0 500-200 9.9998
cH  3€6-3¢ 1£0-80 8763 200-120 59319 500=£00 10.2857
CH 37-37 120-80 SB982 200-1£0 €.1072 500-200 10. 708
CH 3¥-38 150-€0 911¢ £00-160 €.£T80 500-200 10.8 588
CH 39-39 1£0-80 9206 £00-120 €« 4€00 500~ 500 1le 1417
cHd  a0-40 1£0-80 .9 369 £00~120 €. 6305 S00-200 114598
CH 4al-41 150-80 + 9539 206-120 €45050 500-200 11..7191
CH 4g-42 120-80 ~3751 200-120 C.978E 500-£00 1£.0068
CH 4543 120-80 )Y C00=120 7.1543 500-500 1&.E89¢
CH aa-44 120-80 1.009€6  £0G=120 73586 500-200 18.57M
CH &5-45 12080 l.0192 200-12G 7. 5041 560- 200 12.8¢13
CH 4€-4¢ 120-80  1.020¢ 200-120C 7.6M3 500~200 13. 1463

126

™
10M
191

2s0M
c2a
£30M



1972 NEeL STATION 77 PA 10%#4 A\G & DFFIH 144 M SWEEF 170 M
MEAN VALUE OF FROFILES OVIL

CH

1- 3
4- €
7= 9
10-12
13-15
16-18
19-21
22-24
25-217
24~ 30
31-33
34-36€
37-3%9
40~ 48
43~ 45
46~ 48
49~ 51
5&~ 54
55~ 57
58~ €60
€1-€3
€4~ 66
€7~ €9
70-72
73-75
T¢6-78
79-81
ge-84

120-40
120-80
120-%0
120~-K80
120~80
120-80
120-80
120~80
120-80
120=-80
1£20~-80
120-80
126-80
120-80
120-80
120-80
186-60
120-40
120~-80
120-60
120~B0
120-80
150-80
120-80
120=-80
120-80
120-80
120-80

I« 63¢3
EedTTY
3.7€¢17
4e €335
4. €8 52
4o CCLE
de €69 4
4,7071
4o 7449
4.7712
447994
4qes 28
4e 8 450
4o 8 G4
4.890¢
4.91¢4
4e9 37 €
449 524
409704
469813
5.004¢
5. 0348
5. 058Y
5. 0774
5. 0905
Sel1b4
5. 1384
5. 1550

5M INTELLALS

200-~120" -.3044
£00-120 ~-1.1408
E00=120 -2.£903
£00~120 ~3.1335
200~120 -3.075
EU0-120 -£.8941
£00-120 ~2.7154
200-120 -&. 5410
200-150 ~£+43718
200-120 -2.1947
200~120 -2.011%
200-120 -148190
SO0-160 ~1.€179G
200-120 -144157
200-120 -1.210¢
£00-180 ~1.0047
200~-1280 =+7923
£00-120 =-.5841
200-120 =-.37€2
200-180 -.1615
£G0-1£0 20434
£00-120 . 8435
£00-120 . 448y
200-120 «CELY
200-120 JHTLE
EQO-12C 1.0795%
200-120 1.£657
£00=120G 1.,4931

1972 Npy STaTIoN 78 PA 10%#4 ALUG 5 DIFTH 53 M SWEEE
MEAN VALUF 9F FROFILES OVLE

CH

1- 7
8-14
15-¢1
P ]
£9-35
3¢-4¢
43~ 49
50-5¢
57~ €3
€4-70

120-80
120-80
1.20-80
120-850
120-80
120-80
120-80
120-80
1£0-80
120-860

« 3535

85311
1.5551
34 3€¢63
4. U53E
4.8313
de SH 09
S5e 0347
Se 3143
S5e 4€53

9 INTERVALS

200~-120 =~.5%4
z00-120 -1.3389
200-120 -2.040¢&
z00~-120 -3+4425
200-120 ~3.705¢€
200-120 ~2.9088
£00-120 -4.131%
200-120 -4.4849
200-120 -4. €C1Y
200-120 -4, 597

1972=NOV STATION 79 PA 10##%4 AVF 5 DEFIH 25 M SUWFEP
MEAN VALUE OF FROFILES BVER &9 INTERUALS

1-16
17-3¢&
33~ 44
49 =64
€£5-60

120-80
120-80
120-80

120-80

120-K0

« 0V ¢€
« 1930
e 0654
- 09 5¢
11285

200-1€0 -+5308
200-120 « TE84
£00-120 » 0359
200~120 -.0€63
200-120 <+9235

127

500~ 200
500-200
500-20G
500~200
500~ 200
560~ €00
500-2060
500-200
500-20C
S00-200
500-200
500-260
500-200
500- 206
500-200
500~ 200
500~200
500- 200
500-200
500-200
500-200
500~ 200
500- 200
500-200
500- 200
500~-200
500-260
500- 2060

€7 M

500-20C0
500-200
500- 200
500-206
500~-200
500-200
506-F00
500-200
500-200
500-200

30 M

500~ £00
500~ 200
500~ %00
500-200
500-200

-e 5J¥5
-« 5241}
~eD)CY
-« 59 51
- 61“6
-« €408
- 6708
-« 7009
-« 7334
=-e TCEY
-e 7213
~eB8IVE
-1(51-155
-+87€1
-e9042
-.2301
-2 €00
-e9011
-l.0221
-1.0534
-1.0830
-le1128
-1.144]
~lel74}
~le 054
-l.2382
=1.£710
-1+ 3018

--1004
~« 0491
« 0139
« 0755
«lcce
« L EES
«£100
. 24a9Y
« FIEDS
« 3358

LOTLE
<1068
$1374
R Y
. 206

Lyl
10M
15
aiM
2a¢
30

401
45
50M
554
€0
€5
70
T4
8OM
8 oM
9 0M
9 81
100M
1084
110M
1154
120
15
130M
1384
1404

&M
10M
19
0™
e
30M
3 5
40M
45
50

5
104
154
20M

e



1972 NBV STATION B3 PA 10%%4 AVG S DEFITH 120 M SWEFF 140 ¥
MEAN VALUE OF FROFILKS OVER 5S4 INTRRVALS

CH

1- 3
b= €
T~ 9
10-12
13=-15
16-18
19=-21
ge=-24
£25=-87
28=30
31-33
34=-3¢€
37~ 39
40=- 42
H43=45
L0~ 4%
49-51
56~ 54
55~ 57
55~ C0
¢1-¢3
€4=CC
€7~ €9
70-72

120~-80
180-860
120-80
120-80
120-80
120-40
120-60
120~-80
120-80
120-80
120-40
120-80
120-80
12060
120-80
120-80
1280~-80
120-80
120-80
120-860
120=-80
120-80
120-80
120-80

s 2449
« 4570
+ 3711
s u727
« 6786
«876¢C
1.100%
143287
1. 8700
1.7407
1.9580
£.1657
€. 3931
2. 6025
ZeE10CE
3. 0210
3. 8094
3. 4532
3¢ €557
3.8¢€e8¢
41133
4,3425
de 558 3
44,7723

200-120 -.18E20
200-120 =«3430
200~120 <«.5158
£00-120 -«7128
£00-120 =-.9139
200-120 «1.10670
£00~120 ~1.3182
£00-120 - 145394
200-120 ~1«7721
200-120 -1.9¢€94
200-120 -2.2051
£00-120 ~«2.4303
£00-1€0 ~Z2. ¢®3
200-120 -2.8940
£00=180 =3s 1€
200-120 ~3.3424
200~ 1280 -3.5532
200-120 -3.7709
200-120 -3.9775
200-120 -4.182%
£00-120 ~444133
200-120 -4.¢2€0
200-120 -~ 4.8244
200~120 ~5.0272

128

500-200
500=- 200
500-200
500~ 200
500- 200
500~ 200
50¢- 200
500- 200
500~ 200
500-200
£00- 200
506~200
500- 2060
500~ 200
S00-£00
500~ 200
500~ 200
500- 00
500~ 200
500~ 200
500- 200
500-£00
500~ £00
S00- 200

« 08 5€
« 1894
«3110
s 4425
« 57€¢0
« €975
«5103
<2201
1. 0273
11357
1. 2413
1.347%7¢
1. 4543
1. 5€04
l. €Ce8
le 7657
leg 82
1.9 730
& 0777
Ze 18 50
€e2906
24 39 €5
£. 5023
2e €08 4

M
104
154
£0M
28
30M
35
40M
484
50M
55M
€01
¢
oM
754
8 0M
Syl
90M
9 M

100M
10859
1101
1184
120M



1972 N@U STATION 8S PA 10%®#4 AVEF 5 DEPIH 184 M SWEKEFF 192 M
MEAN VALUF OF FEOFILYS OUFL 5¢ INTERLALS

CH 1- 2 120-80 =~.2497 260-120 €02 500- 200 « 3568 o
CH 3- 4 10-80 -.883¢ 200-1£0 « DEY 5 500~200 « 7185 10M
CH 5 ¢ 120-80 -.2449 200-120 « 1787 500~-200 l.087€¢ 1%v
CH 7- 8 120-80 =~.2458 200-120 1l.0&a4 500-200 1. 468 20
CH 9-10 120-80 ~.2052 200-120 1.£517 500-200 1.8410 258
CH 1l1-1¢& 120-80 -.1€84 200-120 14797 500=-200 E£.2600 30M
CH 13-14 120-80 -~.12¢5 00-120 1.699¢2 500-200 F.5550 39
CH 15-1¢ 120-80 =.0904 200~120 19167 500-200 c.9084 40¥
CH 17-18 120-80 -.0538 2006-180 £.1425 S00-200 3.6€50 497
CH 1v-&C 180-806 -.0169 200-180 243781 S5U0-200G 3« €189 50M
cH 21-22 120-80 0189 z00-120 E£.€178 500~ 800 3.9¢153 5
CH £3=84 120-80 « 0540 200~1580 Ze8€4H 500-80C 462165 €0
CH &5-26¢ 1£0-80 «08IS 200-180 G.1119 S500-€00 4. £E3S 68
CH &7-%v 120-80 e 1203 200-120 3.3€6¢ 500-£00 5. 0140 70N
CH &9-30 120-80 « 1567 200-180 3.€l1cCE 500~ 200 53672 795
CH 31-3¢& 12080 » 189Y 200-180 3.8694 500-£00 5. 7167 80M
CH 33-34 120-80 2211 200-120 4.1¥%19 506-&00 €.0G708 b6 a4
e 35-3¢ 120-80 » 8540 200-120 4.373 500-200 Ce &l € 90N
CH 37-3% 120-80 « 2834 £00-120 4. 688¢ 500-200 €. 7735 98
CH 39-40C 160-80 « 3230 200-180 4.8758 500-20C 71252 100N
CH 41-42 120-80 » 3643 200-180 belEDa 500- 206G 7.4709 105
CH 4a3-44 120-80 « 3955 200-120 bH.3537 50C-e00  Te 328 110M
CH  4a5-4¢ 120-60 « 5119 200-120 5.553% 500-20C H.1877 1154
CH  47-48 120-40 « 5591 200-120 5. 79 €0 500-200 8e5415 160M
CH  49-50 120-80 » €009 200~-120 €.0424 500-2800 8.8977 12
CR 51-52 1z0-50 « €404 £00-120 C.z894 500=-500 9.2501 130M™
CH 53-54 120-¥0 « €770 200-120 €. 2381 500=-£00 9. €038 135
CH 55-5¢ 120-80 «71€5 200-160  €e 751 S00-¢00  92.9554 L4l
CH 57-54 120-80 Tl c00-180 7.0340 500-£00 103047 1459
CH 59-¢€0 120-80. «TBY € c00-120 7.2833 500~ 200 10. €576 1509
CH ¢l=-¢o 120-80 JHETO £00-180 7. 5314 SO0=-200 110097 155
CH €3-¢4 120-80 «B731 e00-120 7. 7775 500~£00 11.3¢e8 10N
CH €35-¢E€ 180-806 <9095 200-120 HB.0££3° BO0U-200 11.718€ 1CRM
CH €7-¢€8 120-80 « 9319 £00-120 B.2853 500-£00 12.0734 1701
CH =70 120~-60 «9705 200-120 845401 500-¢00 12.4307 1754
CH 71-7¢& 1£0-80  1.00&0 £00~120 8« 7988 500~-200 1E. Wy 6 180M
CH 73-74 120-80 1.0402  200-120 9.04€8 500-200 13« 147¢ 18 84

1972 oy STATIGN 89 PA 10%#4 AVF S DEFIH €8 M SWEEF 80 M
MEAN UALUE OF PROFILES OVER &M INTERUALS

CH 1- ¢ 120-80 < 094¢€ 200-120 =-. 7421 500-200 <0068 ™
CH 7-12 120-80 8720 200-120 ~2.1821 S00-200 - 0404 10M
CH 13-18 1206-80 1.5918 200-120 ~3. 3882 500- 200 <0820 154
CH 19-F4 120-80 1.782€¢  200-120 ~4.444¢ 500~ 200 « 1298  £0M
CH &5-30 120-80 1.89% . E00-120 ~5.8017 500-200 «1WF 2
CH 31-3¢ 120-80 1.8547 200=-120 ~5.2321 500-200 « 1858  30M
CH 37-4¢ 120-80 . 3643 200~180 ~5.0345 500-200 «2183 039M
CH 43-45 1£0-80 =+4963 200-120 ~4.853€7 506-£00 e £3583 40M
CH 49-54 180-80--1.383 200-120 «4.6(30¢ 500-200 fETEE 48
CH 55-6¢0 120-80 =20 1477 200~ 180 ~4.5€21 500¢=-200 e EV4Y 50N
CH ¢€l-¢¢ 120-80 =3.0031 £00=-1£0 ~4.4009 500-«0U «3l6 5bH¥
CH ¢7-7¢ 120-80 -3.8¢11 200=120 =4e&409 500-£00 e 342G COM
CH 73-7% 120-80 ~4sll2E 200~120 ~4e 0845 500-200 « 3038 Y

129



1972 gy STATIGY 90 PA 10%#4 AVG 5 DEPTH 24 M SYEEP 30 M
MFAY UALUE OF PROFILES OVEE 51 INTERVALS

1972

1972

1972

CH
cH
CH
CH

DAY

1-20
21-40
41~ €0
¢1-80

STATION 92 F&a

120-80
120-80
120-80

« 0978
-+ 5087
-e 44720

120-80 -1.0150

MEFAN VAL UYE OF PLOFILES OVER

i- 5

=10
11-15
16-20
21-25
2¢-30
31-35
3¢-40
4145
46~ 50
51-35
5¢- €0
61- €5

120-g0
120-€0
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
180-68
120-80
120-80

1. 3079
2.8920
2.9327
14939 €

« 9189
S+ 7873
3.7091
le 14€4

Lo BOHY

A4 4190
Qe CLTT
He TOLT

Le 6262

£00-120 =. 7552
£00~120 -.8043
200-120 -1.6714
200-120 =1.9€75

105#4 AUG S DFPIH 67 M SUFEF
8¢ INTERVALS

£00- 120 = 1. 53 €8
£00-120 =3.0342
200-120 -£.8930
200-1206 -2.84501
200~ 120 -£.8353
200-120 -4s 5669
200-120 - 5. 48 €5
200-120 -5.8055
800120 = 5.8503
200-120 -5.8360
200-120 =5.9308
200~120 =5.9028
200-120 = 5. 7151

NBY STATION 94 FA 10%%4 ALE 5 DEPIH 39 M SuYEER
MEAN VAL UE COF FPEOFILES @UER

CH
CH
CH
CH
CH
CH
CH

1-12
13-24
25- 36
37~ 48
£9- €0
61-7%
T3-64

120-80
120-80

-e2€€0
-.8184

120-80 ~1.65¢7
120-80 -&.5243
120-80 -3.3878
120-80 ~4.2¢€15
120-80 -5.1381

S INTYRVUALS

200-120 =~.343%
200-120 -~.5138
200-120 =-.4034
£00-120 -.2€82
200-180 =.1374
200-120 =-.001¢
200-120  +1407

NBV STATICN 95 PA 10%**4 AVF S DSFIH 33 M SWEELF
MEAN VALUE OF PLHCFILES OVER SM INTELVALS

CH
CH
CH
CH
CH
CH

1-13
14-2¢€
T3
40- 52
53= €5
E6-78

1£0-80
120-%0
120-80
120-80
120-80

« 0970
8795
« 3ECY
-~ 0180
«030¢

120-80 -1.3912

e00~1t0 «40C4
200-120 «.9041
c00-120 -1.1571
200-120 ~t.1¢€18E
200-120 =1.0858
200-1280 =~.9€11

130

500~ 200
500-200
500- 200
500=-200

100 ™

500- 2040
S00-200
500-200
500-£00
500-200
500-200
500~ 2060
500-200
500- 2060
500-200
500-'200
500~ 200
500~-200

45 M

500- 200
500~ £00
500~ %5060
5G0- 200
500- 200
500~ 00
500-200

40 M

500-20¢
500~ 200
SL0-200
500~ 200
500-200
500-200

«£410C
« 7112
1. 0245
1.3324

<0397
« 1028
« 1849
.87
« 2375
. 4005
« 4574
« 5121
. 5603
. 6231
.« €802
« e
«805€

0636
« 1547
«e€0b
« 3605
o« 4478
« 5308
. Cleyg

-« 145
-~ 195
-+ 1565
-« 1556
-+ 1C53
--1750

S
10M
154
20m

Sy
10M
15V
0¥
oo
30M
3o

5
101
151
coM
£ 54
30M



1972 NGV STATION 96 FA 10%#4 AVE 5 DEPTH 35 M SUEFP 42 M
MEAN VALULY @F PHEAFILES OVFR 51 INTEKVALS

1972

CH
CH
CH
CH
CH
CH
CH

i-11
1e-22
£3-33
34~ 44
45-55
56~ 6
€7-77

120-80 «1287
180-80 « 2557
120~-80 ~-.2119
120-80 « 3618
120-80 « 2065
1280-80 =~.37582

120-80 -1.1883

NOV STATION 97 PA 10%#4 AVG 5 DFFIH 29 M SWEEFE
PERORILES OVER M INTERVALS

MEAN VALUE OF

CH
CH
CH
CH
CH

1-15%
16-30
31-45
46- €0
€1-75

120-80 ~-.8487
120-80 =-.427¢
120-80 =-.1704
120-80 «070¢
120-¢0 « 1947

1972N 0OV STATIGN 98 PA 105%4 AVE & DFFIH 30 ¥ SWEEF
MEAN VALUE 6F FPROKILES GVER

1972

CH

CH
CH
CH
CH

MOV STATION 99 Pa 10%#4 AVE 5 DEPFTH 40 M

1-15
14-26
27-39
40~ 52
53~ €5
66-78

120-80 =~«1633
120~80 ~.7325

120-80 ~-1.4240
1£0~80 ~2.2039
120-806G - 3.0533
120-80 -3.9241

MEAN VALUE OF PEQFILES BVER 54 INTERVALS

CH
CH
CH
CH
CH
CH
CH
CH

1- 9
10-18
19-27
26-36
37-45
46 5
55=-¢3
64-72

120-80 « G963
120-80 «192¢
120-80 +« 2885
120-80 . 3842
120-80 4798
120-80 « 1847
120-80 1.113¢€
120-80 1.5971

131

200-120 =-.9014  500-200
200-120 ~1.6050  500-200
200-120 -1. 7887  500-200
200-120 -3.063¢  500- 200
200-120 -3. 6621  500-200
200-120 -3.8571  500-200
200~-120 -3. 767¢  500- 200

38 M
200-120 -.389%  500~£00
206-120 -.8441  S00-£00
200-1£0 ~1.15€€6  500-200
200-1£0 -1.2718  S00-200
200-120 ~1.2711  500-£00
36 M

& INTERVAL'S
£00-120 =-.8041  500-200
200-126 =+9913 500~ 200
200-180 =.9897  500-200
200-120 =.9156  500-£00
200-120 -.7745  500-200
200-150 =+6180  500-200

SVWEEP 54 M
200-120 +S061  500-200
200-120 =+29¢9  500-200
200=150 -1.0945  500-£00
200-120 -1.9135  S00-200
£00- 180 -2+ 7257 500200
200-120 -3, 1383  500-500
20D-180 -4. 7428  500-200
200-120 ~5.98G1  500-200

« 1135
« 2039
« 2888
4095
« 5231
e 6305
» 71357

« 1324
e ECBC
« 4173
e 5616
« 705

.0478
.C932
« 1520
.217)
L2718
«3236

« 3354
« 5441
«9904
1. 1989
1. 4036
1. 6077
1.6032

8
10M
15M
20M
Py
30
3

51
10M
184
«0M
28

y
10
154
204
28
30M

54
10M
154
a20M
28y
304
3
40M



197290y sTATION 103 FA 10%%4 AVE 5 TFFTH 27 M SWFEF 29 M
MFAN VALUE OF PRAFILFS OVFK

CH
CH
CH
CH
CH

1972 ROV STATION

1-1¢
19-3¢
37- 54
55-7¢
73-90

120-80
120-80
120-80
120-80
120-80

«09782
« 1941
- 2900
«387€
« 2619

105 EA 10%%4 AVE 5
5

MEAN VALUY¥ OF FROFILES QUEE

1-1¢
17-32
33-48
49— 64
€5-60

120-80
120-80
120-80
120-80

« 0977
~«8395
- 659 ¢
-+ 7898

120-80 ~1.34¢5

54 INTELVALS

200-120
200-120
200-120
200-120
200-120

£00-120
200-120
200- 120
200-120
200-120

132

« LEED
«V023
« D214
~e l bE‘l
-« 7775

-«8351
-.0104
-« 5077
-8 T8ET
-4 ED

500-200
500-200
500-200
560-200
500~200

LFFTH 26 M SWERE 31 M
INTERVALS

500-200
500-20G0

S500~200

500-£00
500-200

e 129
«316C
o DABE
« TWE
9P E

«119¢€
« 2514
« 39 70
o 5480
. 3 1Y

Y|
10M
18
oM
& oM

M
10M
154
PN
& v



1973FEB STA 1| PA 10%%4 AVG 5 DEFTH 334 DEPTH 354 SCAN 50 M

1973

1973

1973

1973

MEAN VALUE OF PROFILES OVER 5 INTERVALS

CH 1-10 120-860 «1125 200-120 « 2220
CH 11-20 120-80 « 2678 200-120 « 5775
CH 21-30 120-80 1.1€00 200-120 <7082
CH 31-40 120-80 « 1962 200-120 1.0101
CH 43-50 120-80 « 65C1 200-120 =-.008¢
cH  51-60 120-80 «9 536 200~-1280 =-.8504
CH 61-70 120-80 1.1588 200-120 =-1.5034

STATIOGN 3 FER PA [0%%4 AVE § DEPTH 15 M DEPTH
MFAN VALUE OF PROFILES QVER SM INTERVALS

CH 1-24 120-80 -1.3841 200-120 + 5780
CH 25-48 120-80 -3.0380 200-120 =-.0353
CH 49-~-72 120-80Q0 =4, 6428 200~-120 ~. 7348

500-200 =-.30€0
500-200 -.0952
500-200 « 1095
500~ 200 « 3151
500~ 200 » 5217
500~ 200 « 7301
500~ 200 «9390

18 M SCAN 25 M

500-200 =-.5270
500-200 =-.5342
500-200 =~+4740

FEE STA 7 PA 10%%¥4 AVUG 5 DEPPTH 16 DEPTH 24 M SCAN 35 M

MEAN VALUE @F PEOFILES GVER SM INTERVALS

CH 1-17 120-80 » 7373 200-120 -l.2¢44
CH 18-34 120-80 =~.1482 200-120 -1.1144
CH 35-51 120-80 « 5749 200-120 -2. 4339
CH 5&8-(8 120-80 «8997 200-120 ~-3.5311

500-200 =-.0314
500-200 « 0248
50Q0-200 0682
500-200 « 1100

FFE STATION 8 PA #%4 AVE 5 DIEPTH 15 M DEPTH 65 M SVWEEP 72 M

MEAN VALUE OF PhROFILES BVEE 54 INTERVALS

CH 1- 6 120-80 «0982 200-120 -.0886
Ci 7-12 120-80 « 7623 200=120 =-.74C6
CH 13-18 120-60 1.1129 200-120 ~2.2914
CH 19~-24 120-80 « 5492 200-120 ~£4 5793
CH 25%30 120-80 « 0418 200-120 -2.€22¢
CH 31-3¢ 120-80 -.3574 260~ 180 ~2. 5898
CH 37-42 120-80 =+5799 200~ 120 ~2. 50678
CH 43-48 120-80 «+7505 200~ 180 -2+ 5267
CH 49-~54 120-80 -+8398 200-120 ~24 5099
CH 55-60 120-80 =-.8722 200-120 =2. 4949
CH 61-66 120-80 =-.9014 200-120 -2+ 4705
CH eé7-72 120-60 =-.9282 200-120 -2.4589
CH 73-78 120-80 -.9562 200-120 -2« 4405

STATI@V 14 FEB FA 10%%4 AVE 5 DEPTH 10 M DEPTH
MEAN VALUE OF PrOFILES OVER 5 INTERVALS

CH 1-50 120-80 «1038 200-120 « 5431
CH 5l-## 120-80 «8514 200-120 1.0852

133

500-200 =-.3443
500-200 -.3762
500- 200 «.4043
500~-200 =.4338
500-200 -+.248¢€3
500~ 200 =~ 5141
500-200 =. 5455
500~ 200 -.5€€7
S00-200 =-.6011
500- 200 =--6337
500-200 =« 6648
500-200 =~. 955
500-200 ~. 7239

14 M SWEEF 14 M

500-200 =-.4788
500~-200 <~-.65¢€

M
10M
154
20M
284
30M
3584

Syl
10M
154

5
10M
e
z0

a4
10M
184
20
a5 vl
30M
381
210M
451
5014
5814
60X
654

10M



1973 staTioy 19 FEB PA 10%#4 AVE 5 DEPTH 14 M DEPTH 21 .M SUEEP

1973

1973

MFEAN VALUE OF PROFILES OVER 54 INTERVALS

CH
CH
CH
CH

1-21
22-42
43- 63
64-84

120-80 =-,5907
120-80 « 0475
120~80 « 5645
120-80 1.2147

200-120
200-120
200~ 120
200-120

« 5455
10907
1. 6347
£.1780

MEAN VALUE OF PROFILES QVER 5M INTEKVALS

CH
CH
CH
CH

1-21
22-42
43~ €3
64-8 4

120-80 =.7741
120-80 ~1.1313
120-80 ~1.2090
120-80- -1.216€9

200-120
200~-120
200-120
200~ 120

1. 5747
2. 1972
2¢ 5493
3. 0525

500-200
500~ 200
500~-200
500-200

"FEBR STATIZN 20 Pa 10%%4 AVE S DEFTH 18 DEPIH 23 SWEFF 27

500-200
S00-200
500~ 200
500- 200

a4 M

1. 2900
2.0821
2. 0663
20553

t 1 8

~.2452
‘02476
‘02478
-e 2448

STATION 24 PA 10##4 AVE 5 DFFIH 114 M DEPTH 123 M SWEEP 150 M

MEAN VALUE OF PROFILES GVEK

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

1- 3
4- 6
7- 9
10-12
13-15
16-18
19-21
22-24
25-27
£8- 30
31-33
34-36
37-39
40- 42
4345
4648
49-5]
52~ 54
55= 57
5860
€1- €3
C4- CE
67~ €9
70-72

120-80 «1785
180-80 « 3038
120-80 =-.6€011
120-80 =-.706€3
120-0 =-«7110
120-80 =~.7014
120-80 =-.7001
120-80 =-.€921
120-80 =-.6851
120-80 ~-+6906€
120-860 =-.6594
120-80 =-.6964
120-60 =-.7053
120-80 ~-.7078
120-80 =~.711¢€
120-80 =~.7102
1280-80 =-.7211
120-80 =-.7234
120-80 =~.7284
120-80. -.7387
120-80 =-.7429
120-80 =+7505
120-80 =.753¢
120~-80 -.7559

& INTERVALS

200-120
200-120
200-120
200-120
200-120
200-120
200-120
200-120
200-120
e00-120
200~120
200~120
200-120
200-120
£00-120
200~ 120
200-120
200-120
200~ 120
£00-120
200-120
200-1&0
200-120
200-120

134

-« 2741
-+3126
== 3417
-« 3118
~+3071
-+ 3031
-+3002
-« 2971
~e2971
-« 2969
-« 2956
-e2916
-« EB8 €
- 2899
-+E90E
~e. 28 €€
-« 2836
-~ 2617
-«2787
- 2745
- 2738
- 2734
- 2739
-.2726€

500-200
500~ 200
500-200C
500-200
500-200
5006-200
500- 200
500~ 200
500-200
500-200
500~200
500-200
500~ £00
500-200
500- 200
500-200
500-200
500- 200
500-%00
500-200
500-200
500~ 200
500-200
500-200

-« 2559
-~ 2€06
'025‘)9
-.2€0¢€
-+ 2600
-.2619
-+2€33
“02635
- 2652
-.2€82
-.£702
~e2717
-e2727
-.2752
’-275(‘
-e 2747
-02744
"02725
-« 2734
-2 7E2
-+ 27082
~. 2 EE68
- 2644
-+ 2639

S
101
154
20M

™
10M
154
20M

=
10M
1 oM
20M
2
30M
33
40M

50M
55
€0M
65
704
75M
B0
8
90M
9 S
100M
10
110M
1154
120M



1973 FER STATIGN 26 PA 10%#4 AVE 5 DEPTH 146 M SCAN 175 M
MEAN VALUE OF PROFILES @VER M INTERVALS

1973

1973

CH
CH
cH
CH
CH
CH
CH
CH
CH
CH
CH
CcH
CH
CH
CH
CH
CH
(9471
CH
CH
CH
CH

FEB STA 30 PA

CH
CH
CH
CH

FEB STA 31 PA
MFAN VALUE OF

CcH
CH
CH
CH
CH
CH

1-
3=
B
7=
9-10
li1-12
13~14
1516
17-18
19-20
2i-22
23~24
25~2¢
27-28
29~ 30

R0

31~-32°

33~ 34
35~36
37-38
39~40
LY~ 42
43~ 44
45-46€
47~ 48
49+- 50
51-5¢2
53- 54
55-56
57~ 58

1-20
21~ 40
41-¢0
€1-80

1-14
15-88
29-42
43=56
57-70
T1-84

120-80
120-80
120-¢0
120-80
120-¢0
120-80
120-80
'120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-890
120-80
120~80
120~80
120-80
120-80
120-80
120~-60
120-80
120-80

-.2514
«. 5200
« €059
« €002
« 6071
» €0E2
+ €018
» 6029
« 59 67
» 3936
« 5900
« 5931
« 5951
« 6008
- 5937
« 5962
« 5933
*« 5234
« 5909
« 5907
« 5904
« 5979
« €000
5990
« 5973
« 5975
« 5978
+« 5946
« 5967

200-120
200~ 120
200~120
200-120
200-~120
200~120
£00~120
200~120
a00~120
200~120
200~1€0
200~120
200~-120
200~120
200~120
200~120
200~120
200~ 120
£00~120
200~120
200~-120
200~1&0
200~120
200~120
200~-120
200-120
200~120
200-120
200-120

~1.1803
~Ce 4454
-2 640_5
- 24 €300
-2. 6253
~-2. 6137
-2.C05¢
~2.59 0
~2. 5847
-Ce 5761
-2+ 5638
'205530
- 2. 54¢€1
-2 5443
- 2. 5334
-2 5229
-2 5116
-2« 5041
-Ee 4905
-2.4796
~2.468¢
-2+ 4657
~E2¢ 4559
-8. 4410
~Ce 4276
-26 4173
’204‘105
-2e¢ 39 &
-2.3840

10#% 4 AVG 5 DEPTR 20 M_DEPTH 24
MEAN VALUE OF FRAFILES QVER 5M INTERVALS

120-80
120-80
120-80
120-80

« 6594
«9171
1.1878
1.4397

200~-120
200~120
200~120
200~120

1e4782
2. 5723
3.47€4
2. 3405

M

10#%4 AVG 5 DEPTH 28 M DEPTH 29 M
PROFILES GVEE S INTERVALS

120-80
120-¢0
120-80
'120-80
120-40
120-80

« 0985
1969
«295)
« 3930
« 4907
« 5883

£00~-120
200-120
200-120
200~-120
£00-120
200-120

135

. 5(‘18
10879
1.007

»2€56€
1.8102
3.0687

500~200

« 0054

500~200 -.00f8
500-200 -~.0030
500-200 -.006€7
500-200 ~-.0086
500-200 -.01¢€0
S00-200 =-.0181
500~200 -.0251
500-200 -~.0282
500-200 =-.0373
500-200 -.0426
500~-200 =-.0543
500-200 -.0617
500-200 =-.0700
500-200 =-.077¢C
500~200 =-.0872
500-200 -.0981
500-2006 =~.10¢€2
500-200 =-e+1176€
500-200 -.1270
500-200 =-.1415
500-200 -.+1534
500~-200 -+1676
500-200 =109
500-200 =~«1953
500-200 =-.209¢
500~ 800 -.+2231
500-200 -.2370
500-200 ~.2488

500~ 200 =+ €290
500-£00 -« 5389
500-200 =«.4517
500-200 =-.3527

SCAN 35 M

500~ 200
500- 200
500-200
500-200
500-200
500~ 200

- 6€1 6
- 6274
-« D8E9
-+ 5045
-« 4070
"02403

10M4
154
204
2
30M
3
40M

50M
SN
€0M

704
79
80M
8 2
g0
9
100
1054
110M
1134
laoM
1251
130
138
140M
1481

10M
12
20M

10M
134
20M
&
30M



1973 "FEB STA 32 PA 10%#4 AVG 5 DEPTH 171 M DEPTH 180 M SCAN 200 M
MEAN VALUE OF PROFILES GVER 54 IN1ERVALS

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH.
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

1973-FEB STA 34 PA
MEAN VALUE OF

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

1=
3..
=
’]..
9=10
11-12
13-14
15-16
17-18
19-20
21-22
23~-24
25-26
27~28
£9-30
31-32
33=34
35-3¢€
37- 38
39-40
41-42
43- 44
4546
47 = 48
49~ 50
51-52
53~ 54
55-5¢
57-5%
59- 60
6l=-C2
C3- G4
65- GE
67~ €8
®-70
71-78

Qe 1o

1- 4

5= &
9-12
13=-1¢
17-20
21-24
£5=28
29~-32
33-3¢
37-40
4= 44
4548
49~ 52
53-56€
57~ CO
cl= 64
65~ 08

120-80 ~.1686 £00-120 « 5542
120-80 -.1786 £00-120 « 5742
120-80 =~.1938 200-120 « 5624
120-80 =-.1962 £00-120 - 5808
120-80 =1950 200~-120 « 5787
120-80 -.2001 200-120 « 5785
120-80 =~-.2041 200-1£&0 + 5815
120-60 =-.2044 2006-120 « 5736
120-80 =.2011 200-120 « 5622
120-80 =~.2032 200-120 « 5567
120-60 =~.1997 200-120 « 5475
120-80 =-.1937 200-120 » 5350
120-80 =~-.1998 £00~150 « 5895
120-80 =-.2013 200-120 « 5244
120-80 =-.1955 200-120 « 5118
120-80 =~«1944 200-1£20 « 5004

120-80 -+1994 z00~-120 « 4957

120-%0 -.2007 £00-120 « 48 €4
120-80 =-.2047 £00-120 « 4732
120-80 =~-.2C169 200~-120 « 4796
120-80 =-.2181 200-120 ¢ 4755
120-80 =-.21¢8 200-120 « 46285
120-80 -.2230 200-120 e 4600
120-80 -.2239 £00- 180 « 4588
120-80 =-.£100 200-1%0 « 4367
120-8C =-.&129 200-120 e 4204
120-80 =--217¢ 200~120 « #8219
120-80 «2lt 4 200-120 « 207D
120-80 -.2088 £00-120 « 3945
120-80 =-.2131 200-1£20 « 3901
120-80 =-.2081 200-120 « 3774
120-80 -.2000 200-120 *+35€3
120-80 -.2017 200-120 «3505
120-80 =-.2065 200-120 « 3465
120-80 =-.1976 200~120 « 3305
180-80 -.2007 200-1&0 +« 3246

10#%4 pVG 5 DEPTH 85 DEPTH 88 M
PEOFILES B8VER 54 INTERVALS

120~80 « 0954 200-120 -.1242
120~80 « €751 200-120 =.9629
120~-80 «1283 200-120 -1.0829
120-80 « 0605 200~120 ~1.0558
120~-80 =-.0412 200-120 -1.0649
120~-60 =.1193 200-120 ~1.07¢6
120~80 -.0950 200-120 -1.0952
120~-80 <~-.0892 200=-120 -1.1012
120~80 -.1011 200-120 -1.0904
120-80 ~-.103¢& 200-120 ~1.0875
120-80 =~.1084 200-1820 -1.0871
120-80 =-+1049 200~-120 -1.09¢4
120-80 =-.1006 200-120 -1.0954
120-~80 =~.1135 200~120 =1.0744
120-80 =+1157 200-180 -1.0744
120-80 =-.1216C 200-120 -1.0743
120-80 =-.1272 200-120 -1.0844

136

S00-200 -, 18 64
S00-200 =.0B 7
500-200  +02568
500-200 1310
500-200 .237
500-£00  »3437
500-200 448 6
500-£00  « 5563
500-200 o« 6635
500-200 o 7686
500-200 8 740
500-200 <9 WG
500-200 1.0819
500-200 11343
500=200 1.2884
500-200 1.3925
S00-200 144957
500-200 1. 5988
500-£200 1. 7026
500-200 1.8055
500-200 1.9099
500-200 240149
500-200 £.1182
500-200 £.£204
500~ 200 Ce 3044
S00-200 &. 4265
500-200 2. 5300
500-200 £. 6312
500-200 2. 7331
500~ 200 248333
500-200 £.9337
500-200 3.0343
500-200 3+ 1348
500-200 3.2342
500-200 3. 3311
500-200 3. 4294
SCAN 125 M
500-200 -+1152
500-£00 =+ 0080
500-200 .09 73
500-200 .« 1927
500~ 200  «29 69
500- 200 . 4027
500~ 200 5094
500-200 o 614l
500-£200 o 7162
500- 200  .8835
500-200 .9£91
500-200 1.0270
500-200 141293
506-20G 1.2361
500-200 1.3389
500~ 200 1. 4440
500~ 200 1. 5450

'3
104
154
20M
25
30M
354
40M
454
508
551
€0M
651
701
754
80

g 54

9 04

9 54
100
10 54
1104
1181
120
12 5
1304
1351
140
1451
1563
1 581
1 60
1 651
1 70M
1751
18 0¥

sy
10M
15
20M
254
301
394
40
45
S0M
551
60M
€81
704
754
8 0M
8 31



1973 FiE SstTA 35 PA

MEAN VALUE OF

CH 1-21
CH @22-42
CH 43-¢63

"FFB STA 42 PA
MEAN VALUE OF

CH 1-1¢
CH 17-3¢
CH 33~48
CH 49~ ¢4
CH €5-80

10%#4 AVG 5 DEFTH 18 M LEFIH
FROFILEKS 3VER S INTERLALS

1¢

120-80 «1115 200-120 « 5798
120-8G «2EEJ £00-120 =~-.0810
1£20-80 « 3389 200-120 -.9458

10®*4 AVG 5 DEPTH 15 M DEFTH 29 M
FRIFILES OVER 5 INTELVALS

120-80

<1021 200-120 » 6362
120-80 « 2041 200-120 1.2714
120-80 «30¢0 200-1280 1.9058
120-80 « 4080 200~120 25392
120-80 « 3497 200-120 3.6253

SCAN 25 M

S00-200 =.B430
500-200 -1.0G417
500~-&00 -.9306
500-200 ~1+1758
SC0=-200 ~1.1877
S00~-200 -1.1843
500-200 =~1.18 €1
509-200 -1.1883

'FEB STATION 44 PA 10%%4 AVG 5 DEPIH L74 M DEPTH 189 M SCAN 200 M
MEAN VALUE OF PROFILES OVEE 54 INTEEVALS

CH - 2
CH 3~ 4
CH 5 €
CH 7- 8
CH 9-10
CH 11-12
H 13-14
CH 15-1¢
CH 17-18
CH 19-20
CH £1-22
CH 23-24
CH 2526
CH 27-88
8 £29-30
cH 31-32
CH -33-34
CH 35-3¢
cH4 37-38
CH 39~ 40
CH 41-42
CH 43-44
CH 4546
CH 47-48
CH 49-50
CH 51-52
CH 53-54
CH 55-5¢€
CH 57-58
CH 59-¢0
CH ¢€l-c¢2
CH 63-6€4
CH 65-66
CH €7-€648
CH 9-70
CH 71=72
CH 73-74

120-80
120-80
120-80
120-80
120-80
120-80
120-80
12080
120-80
120-80
120-80
120-80
120-80
120-80
120-80
1£0-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-60
120-80
120-80
120-60
120-80
120-8§0
120-80
120-80
120-80
120-80
120-80
120-80
180-80
120-80

«B 657
led4g2
1.7975
1.81082
17981
1.7988
17953
le7888
1.7760
l.7€62
l.7562
1.7448
1.73€1
1.7312
1.7251
1.7188
1. 6997
1. 6901
1. €605
1.€736
1. 6666
1.€5¢3
1. 6480
1+ £3589
1. 6288
1.6185
1. 6106
1. 6011
1. 5978
1.5903
1.5827
1.5721
1« 5002
1. 5517
1. 5432
1.538¢
15293

200~ 120
200- 120
200~ 120
200~ 120
200- 120
200~120
200~ 120
200=120
200-120
200-120
200~ 120
200-120
200~ 120
200- 180
200~ 120
200~ 120
200-120
200- 120
200~ 120
200~ 120
200-120
200~-120
200~ 120
200~ 120
206~ 120
200~ 120
200~ 120
200~ 120
200~-120
200-120
200~ 120
200~ 120
200-120
200-120
200~ 120
200~ 120
200~ 180

137

~e8411
'1-9877
‘203305
-Ce 3875
’2-3139
-2.30¢t
~ 2. 2983
~Ee £8 6E
-~ 22788
-2.2€73
~£.2594
-2 24‘91
~2.238 6
- 242305
-2+ 2199
-2-2]10
-2+1991
-2, 187¢
-2.175¢
"2« 1658
-Ce 1564
-2+ 146¢
-2. 1333
~2¢ 1216
~8. 1124
'201018
-2.0014
-2+ 0804
'200738
"2. 0678
-£¢05€69
-2 0439
-2.0314
~2.0206
- 2. 0098
-2.0028
-1.9931

500- 200
500~ 200
500= 200
500- 200
500-200
500- £00
S00=-200
500- 200
500~200
500~ 200
SDD-200
500-£00
500- 200
500~ 200
500~ 200
500- 200
500~ 200
500- 200
500- 200
500~ 200
500-200
500~ 200
500-200
500~ 200
500~ 200
500- 200
500- 260
500- 200
500-200
500- 200
500~ 200
500~-200
500- 200
500-200

500-200"

500-200
500- 200

~+ 1005
~. 1018
--1051
~+ 1088
~«1113
-+ 1150
~+ 1203
~» 1266
~+ 1331
~« 1401
~ . )456
~. 1511
~« 1872
°t1645
~. 1727
~ e 1814
~e 1895
-+ 1993
~.2083
'02157
~a 2282
~. 2388
--2479
~e 25
"02707
“e 2795
~.2912
-.3017
"03127
-+ 3220
*03293
~«3373
-03450
".3507
-+ 3576
“+ 3625
‘03684

o
10M
1.5

a4
104
154
e0M
25

B
104
194
£
284
30
3o
40
45y
o50M
551
€011
681
70
794
8§04
8 84
9 0M
9 a4
100

1054
1104
1154
1204
12
13CH4
138
1404
1454
1504
15584
1600
16
1704
1754
1804
18



1973 ¢TATION 46 FEB PA 10%%4 AVE 5 DEFTH 120 DEPTH 130 SUEEP 180

MEAN VALUE GF PROFILES OVER 54 INTERVALS

CH i- & 120-80 « 0404 200~120 « 2818 500=-200 ~e¢4419
CH 3~ 4 120~80 » 0345 200~-120 2164 500~ 200 =.4403
CH 5- 6 120-80 =« 0299 200~120 « 2273 500-200 -« 4465
CH 7- 8 120~80 «0305 200-120 « 2364 500-200 -~.446€5
CH 9-10 120~80 « 0246 200~120 » 2502 500-200 =-+4558
CH 11-12 12080 «0183 200~120 « 2642 500-200 =« 4540
CH 13-14 120~-80 «0106 200~ 120 «2783 500~ 200 =.4628
CE 151¢ 120-80 - 0081 200~120 2934 500~ 200 -+ 4631
CH 17-18 120~-80 « 0013 200~-120 « 3143 500-200 =.4741
CH 19-~20 120~-80 =-.0068 200-120 « 3322 500-200 ~-«4770
CH 21-a8 120-80 =~.0113 200-120 3455 500-200 =-.4900
CH 23-¢&4 120-80 =-40191 200~ 120 « 3609 500-200 =-.4948
CH 2526 120-80 -.0257 200~ 120 « 3801 500-200 ~.5076
CH 27-28 120-80 -+0336 e00-120 « 3976 500-&00 ~.5126
CH 29-30 120-80 -.0379 200-120 «4105 S0C- 200 ~e5257
CH 31-32 120-80 -.0441 200-120 . 4267 500-200 =534
CH 33-34 120-80 ~-.0581¢ 200-120 e HAZE 500-200 -« 2411
CH 35-3¢6 120-80 =-.061¢€ 200-120 « 4592 500-200 =~ 5494
CH 37-38 120-80 ~-+0657 200-120 « 4730 500-200 -+5613
CH 39-40 120-80 =-.0715 200-1¢20 » 488 6 500~200 =~+569
CH 41-42 120-80 -+0763 200-120 « 5036 500~200 =+5%W6
CH 43-44 120-80 ~.0848 200-120 « 5237 500-200 -« 3871
CH 48-46 120-80 ~.0049 200~ 120 « 5424 500~ 200 -+ 5884
CH 47-48 120-80 =-.09783 200-120 « 5541 500-200 -« €488
CH  49-50 120-80 =~.1027 2006-129 + 5710 500-200 =«. €153
cH S5l1-52 120-80 -.1089 200-120 « 5895 500-200 -.€260

1973 "FFB STA 48 PA 10%#4 AVG 5 DEFTH 26 DEPTH 29 SUEEP 35

MFAN VALUE OF PRBFILES @GVER 50 INTERVALS

CH 1-14 120-80 =-.6173 200-120 1.2849 500-20 ~«8¢€

CH 15-28 120-80 «3188 200-120 «9321 500-208 -.gzgs
CE'{ 29-42 120-80 «+ 9339 200-180 =-<4614 500- 200 -.8226
C§1 43-56 120-80 8715 200~120 1.0192 500-200 -.8059
i 57-70 120-80 « 4674 200~120 2.3054 500-200 =-.P05
CH 171-84 120-80 «0103 200-120 3.€6965 500-200 =~. 7752

1973 ppp STA 60 PPAMP 10%%4 AUG. 5 DEPTH 12 DEPTH 12 M SCAN 20 M

MEAN VALUE OF PROFILES OGVER SM INTERVALS

CH 1-30 120-80 « 1107 200-120 « 5831 500~ 200 « 1354
cH 31-¢0 120-80 =.8597 200-120 «9 655 500-200 « 1448

138

.M
10M
184
204
2
30M
I oM
40M
4.5
50M
554
€0
654
oM
T84
80M.
8
90N
9 M

100M
105
110M
1134
1204
la®v
130M

S
104
134
20M
2o
30

10M



1973 FEB STA 62 PA 10#%4 AUG 5 DEPTH 1690 M DEPTH 185 M SEAN 250 M
MEAN VALUE OF PROFILES OVER SM INTEEVALS

1973

CH
CH
CH
CH
CH
CH
CH
CH

STATICN €4 FER PA 10%#%4 AVE 5 DEFTH 85 M
S INTERVALS

33-34
35-3¢6
37-28
39~ 40
41- 42
43=- 44
L5=- 4G
4748
49= 50
51-52
53~ 54
55-5¢
57-5¢%
59~ G0
6l- €2
€3- ¢4
65~ C6
67~ €8
€9-70
T1-72
T3~74

120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120~80
120-80
180-80
120-80
120-60
120~80
120-80
120-80
120-80
120~80
120~80
120~80
120~80
120-80
120-80
120-80
120~80

“00170
- 0442
bl } 0676
=+ 0932
“. 1224
-+1575
-« 1806
“e 2061
e 2383
-+ 2649
--2911
-.3193
- 3432
~« 3725
'04000
-. 2269
-e 4542
-0477‘!!
-+ 505¢€
".5320
~eE611
-«5923
-. 621¢€
-« GCH46
~. 6608
-. 825
~«7071
- T387
~«7C85
-.7977
--8?42
8494
-+8738
-.900¢
~e92€7
~-+9 520
~+976€0

MEAN VALUE O0F PEOFILES OVER

CH
CH
CH
CcH
CH
CH
CH
CH
CH
CH
CH

i- 3
L= 6
7- 9
10-12
13-15
16-18
19~-21
22-24
25-27
28~ 20
31-33
34-3¢€
37-39
40~ 48
43- 45
46~ 45
49-51
5e-54

120~80
120~80
120~80
1£20~80
120-80
120~80
120~-80
120~40
120-80
120-80
120~80
120-80
120-80
120-80
120-80
12080
120~80
120-80

<5763
1. 6036
1.39€5
13559
1e 3487
1.351%
13375
1.3535
1.3505
1.3415
1.33¢0
1.3265
1.3242
1.3175
1.3113
1.3081
1.3038
1.3036

200-120
200-120
200~-120
200-120
200~-120
200-120
200-120
200-120
e00-120
£00-120
«00=-120
200-120
clo-120
200~ 120
200-120
200-120
200-120
200-120
200-120
200-120
200~ 120
200-120
200-120
200-120
200-120
200-1240
200~120
200=-120
200-120
260-120
200~120
200-120
200-120
200-120
200-120
200~ 120
200-120

£00-120
200-120
200-120
200-120
200-120
200-120
£00-120
200~-120
£00-120
200-120
260~ 120
200-120
200~-180
200-120
200-120
200-120
£00~1&0
200~-120

139

-.001-’4
«0058
«0154
« 0283
«0387
« 0534
~0623
«0€88
«0776
«0533
« 0887
L0056
« 1034
1127
v 1184
+«1£51
« 1314
« 1377
» 1459
«1511
« 15843
1626
+ 1695
#1783
« 1706
« 1740
« 1776
« 1794
1828
« 1896
« 1911
« 19 63
«2016
<2052
« 2189
« 2158
« 2179

DEPTH

- LB
-~ 7&37
- P49
-« 7930
~-WEDO
-.T864
- 7783
e 7911
-« 7531
-e 7697
- e 7642
- 7532
- 7497
- 7435
- e 7355
“e 7?86
-+ 7381
- 7349

500-200
500~-200
500~ 200
500~ 200
500~ 200
500-200
500-200
500~ 200
500-200
500-200
500-200
SD0= 2GC
500-200
500~ 200
500-200
500~ 200
500- 200
500~ 200
500~ 200
500~ 200
500~ 200
500- 200
50C~-200
500~ 200
500-200
500~ 260
500~ 200
500~ 200
500=- 200
500-200
500- 200
500~ 200
500~ 200
500-200
500~ 200
500~ 200
500-200

94 M S5CAN

500-200
500~ 200
500- 200
500- 200
500~ 200
506-200
500~ 200
500- 200
500-£00
500~ 200
500-200
500-200
500~ 200
500- 200
500~ 200
500~ 200
500~ 200
500-200

« 0651
« 1282
« 1912
« 2552
« 3213
« 3894
o 4549
« 5201
. 58 64
.« G522
e 7201
. B39
8491
«9164
<9828
1.05082
11149
1. 1800
1. 2454
1. 3099
1o 3740
14390
1.503¢
1. 5®2
1. G336
1« €9 66
1. TED €
1.8241
18876
1.9 501
260131
24 0749
2,137
2.2005
2. 634
2e 3240
£638 77

150 M

« 520 €
°« €192
« 7113
«8032
.89 &
«99 50
1. 0885
1.109
1. 2731
1. 3€77
1. 4618
1. 5550
1. 6530
1. 7443
1.8373
19290
2.021¢
2o 1142

2
1oM
154
20M
2
30M
38
40M
454
50M
554
€04
€651
701
754
g0M
8@
90M
9 &1
100

1054
1104
1184
t2oM
1284
1301
13594
140M
1450
1504
1584
1 60M
1 e
1 70M
1754
18 0M
18 54

a4
101
154
20
28
30M
354
40M
451
S0H
554
€0
&y ]
T0M
751
gaM
8 3
a0M



1973 STATIOGN €6 FEBR PA 10%#4 AVE 5 DEPTH 12 M DEFTH 21 M SWERF 27 M

1973

1973

MEAN VALUE OF FROFILES QVFR 51 INTERVALS

CH 1-19 120-80 « 1250 200-120 1.0223
CH 20-38 120-80 - 4456 200-120 1.27€]
CH 39-5%7 120-80 1.23481 200-120 1.46€55
CH 58~-76¢ . 120-80 2.28753 200-120 2.0¢21

STATION 73 FEB PA 10%%4 AVE 5 DEPTH 17 M DEPIH
MEAN VALUE OF PROFILES OVER 5S4 INTEKVALS

CH 1=24 120-80 -.1606 200-120 2.29 €D
CH £5-48 120-80 =.3956 200-120 1.8056
CH 45-72 120-80 -.0980 200~-120 3.£2243

500-200
500-200
500-200
500-200

18 M SUEEP

500-200

500-200
500~ 200

<0826
« 09 58
« 1031
«1116

25 M

-« 3296

-«3192
-« 3111)

STATION 75 FEB PA 10%#4 AVE 5 DEFTH 233 M DEPTH 240 M SWEEP 260 M

MEAN VALUE OF PHROFILES BVER 54 INTELVALS

CH 1- 1 120-80 «0112 200-120 -.1016
CH 2= 2 120-80 -.1174 200-120 -.0952
CH 3- 3 120-80 =-.3888 200-120 ~.0902
CH 4= 4 120-80 =-.+5040 200-120 =~.0885
CH 5- 5 120-80 =-.5427 200~-120 =-.0852
CH ¢~ € 120-80 =45638 200-120 =-.0875
CH 7- 7 120-80 =-.506 200-120 -.086€3
CH 8- 8 120~80 =-.€08¢ 200-120 -.0849
CH 9~ 9 120-80 ~-.6304 200-180 =-.0889
CH 10-10 120-80 -~.649¢ 200-120 -.0895
CH 11-11 120-80 <-.6653 200-120 =~-.0923
CH 1l12-12 120-80 =-.€874 200-120 =~.0955
CH 13-13 120-80 ~-.7086€ 200-120 -.0991
CH 14~14 180-80 -.7898 200~-120 =-1033
CH 15-15 120-830 =~.7513 200~120 =.1030
CH 16-16 120-80 -.7710 200-120 -.1092
CH 17-17 12080 =«7986 200120 =.1059
CH 18-18 120-80 -48195 200-180 =-.114}
CH 19-19 120-80 =-.8351 200-120 -.1£35
CH 20-20 120-80 -.8564 200-120 =-.1279
CH 21-21 120-80 =-.8657 200<120 -.1471
CH g22-22 120-80 -.8848 200~-120 =-.1522
CH 23-23 120-80 -.8941 200-120 -.1€14
CH 24-24 120-80 =-.9023 200-120 <~.1673
CH 25-25 120-80 =.91¢62 200-120 <~.1744
CH 2¢-2¢ 120-80 -.9328 200~120 =.17¢4
CH 27«27 120-80 <~.9573 200-120 ~-.1805
CH 28-28 120-80 -.9783 200-120 -.1807
CH 29-29 120-80 =-.9944 e00-120 =~.187¢
CH 30-30 120-80 -1.0130 200-120 "-.1935
CH 31-31 120-80 -1.03€0 £00-120 -.2013
CH 3e2-32 120~80 -1.0571 200~120 =-.2058
CH 33-33 120-80 -1.07€2 200-120 -.2104
CH 34-34 120-80 -1.0975 200~-120 =~.2146
CH 35-35 120~80 ~1.1197 200-120 -.2179
CH 3¢-36 120-80 -1.1432 200-120 =-.2227
CH 37-37 120~80 =110675 200-120 =~.2272
CH 38-38 120-80 -1.18¢62 200-120 =-.8332
CH 39-39 120-80 -1.2089 200-120 -.2387
CH 40-40 120-80 -1.2267 200-120 =.2431
CH 41-41 120-80 -1.2451 200-120 -.2473
CH 42«42 120-80 =1+2657 200-120 -.£515
CH 43-43 120-80 -1.28¢60 200-120 -.2559
CH 44-44 120-80 -1.3076 200-120 =-.2608
CH 45-45 120-80 -1e3269 200-120 =-.2630
CH 46~4¢ 120-80 -1.3478 200-120 -.2655
CH  47-47 120-80 =1.3653 200~120 =-.2728
CH 48-48 120-80 -1.3826 200-120 -.2773

140

500~ 200
500~ 200
500~ 200
500~ 200
500-200
S00- 200
500~ 200
500~ 200
500--200
500~ 200
5060-200 "
500~-200
500-200
500~ £00
S00- 200
500~-200
500~ 200
500~ 200
500~ 200
500=- 200
500- 200
500- 200
500~ 200
500- 200
500~ 200
500-200
500= 200
500-200
500~ 200
500~ 200
500~ 200
500~ 200
500-200
500~ £00
500~ 200
500- 200
500~ 200
500- 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500~ 200
500-200
500- 200
500~ 200
500~ 200

-«0133
-« 022¢
-+ 0339
~«0458
-.0524
-« 0566
-+ 0€E3
-~ 060
-+ 0749
-0 7
"008 64
-+«0910
-+ 0940
-00‘)97
-« 1057
<1111
«1155
«1135
«1128
«1135
» 1166
-.1198
~e.l212
-«1251
-« 127
-.1332
« 1360
-+1395
-« 1411
-+1386
-+ 1384
-«1395
~e 1409
- 1423
~e 1443
-e1472
- 1494
-.1507
-11528
bl ] 1551
halk } 1565
- 15m
-« 1563
-« 155
-+ 1562
~e 15687
-« 1538
"01614

o™
101
154
20M

<yl
10M
134

54
10M
15
eoM
259
304
35
404
4 84
5014
55M
60M
654
0¥
784
804
8 84
901
9 M

100M
1084
110M
1154
120M
12
1304
1394

1 40M

1454
1 50M
155
1 60M
1684
1 70M
1784
18 OB
18 &84
19 0M
19 54
200M
20
2101
2184
2201
22
230M
23 81
240M



1973 STATION 77 FEB PA 10#%4 AVE S DEPTH 114 M DEFPTH . 117 M SWEEF. 170 M
MEAN VALUEK OF PEOFILES QOVER SM INTFRUALS

CH 1- 2 120-80 -.0287 200~-120 -2137 500~200 ~.4932 ™
CH 3~ 4 120-80 « €334 200-120 =-+6268 500-200 ~.474} 10M
CH 5 € 120-80 1.0943 200~120 ~1.2711 500-200 '~.4803 189
CH 7~ 8 120-80 1.096¢€ 200~'120 -1.3357 500-200 -.4839 20M
CH 9-10 120~80 1.1000 200-120 ~1.31¢9 500~200 -~.4970 2w
CH 11-12 120-80 1.1023 200-120 ~1.31€9 500-200 =~.4966 30M
CH 13-14 120-80 1.0905 200-120 -1.3089 500-200 ~.S5061 3
CH 1516 120-80 1.08¢1 200-120 -1.3088 500-200 -~.5065 40M
CH 17-18 120-80 1.07¢69 200-120 ~1.2899 500-200 =~.,5137 481
CH 19-20 120-80 1.0697 200-120 -1.283¢6 500-200 ~.5163 50M
CH 2al-22 120-80 1.0632 200-120 -1.2872 500-200 =~.52839 5
CH 23-24 120-80 1.0527 200-120 -1.2903 500=-200 =~. 5286 €0OM
CH &526 120-80 1.0281 200~-120 -1.2909 500-200 =-.5324 691
CH 27-28 120-80 1.0206 200-120 -1.287¢ 500~-200 =~.5353 70M
CH 29-30 120-80 «98 €5 200-120 -1.290¢2 500-200 -~.5365 7™M
CH 31-32 120-80 «J 662 200-120 ~1.299¢ 500-200 ~. 5429 80M
CH 33-34 120-80 «9511 £00-120 -1.3022 500-260 =-.5454 85
CH 35-3¢ 120-80 « 9404 200-120 -1.2993 500-200 -.5510 90M
CH 37-38 120-80 «9351 200-120 -1.299¢€ 500-200 =-~.5502 9oM
CH 39-40 120-80 9121 200-1£0 -1.3050 500-200 -.55€1 100}
CH 4l1-42 120-80 <8915 200-120 -1.3050 500-200 ~.5542 109
CH  43-44 120-80 «8 678 200-120 ~1.2983 500-200 -.5620 110M
CH A45-4¢6 120-80 «8 €33 200-120 -1.,2988 500-200 -.5592 119

1973 STATIGN 78 FEB PA 10%#%4 AVE S DEPTH 53 M DEPTH €0 M SWEEP 62'M
MEAN VALUE @F PROFILES OVEK 5 INTERVALS

CH 1- 8 120-80 «1114 200-120 ~-.6706€ 500-200 +« 3350 M
CH 9-16 120~-80 « 2226 200-120 -1.,6379 500~ 200 « 3489 10M
CH 17-24 120-80 =-.1835 200-120°-2.1752 500-200 «3570 134
CH 25-32 120-80 =-.5899 200-120 ~2.7118 500-200 »365¢ 20M
cH 33-40 120-80 -1.3538 200~120 -2.8909 500-200 «3737 &M
CH 41-48 120-680 ~1.4856 200-120 =-248857 500-200 « 3846 30M
CH 49-56 120-80 -2.1025 200-120 -2.881¢ 500-200 «3943 3
CH 57-¢G4 120-80 ~2.328 ¢ 200-1280 -2.876 500~ 200 « 4031 40M
CH e5~72 120-80 -2.3058 200-120 -2.8701 500-200 L4122  48M
CH 73-8C 120-80 -2.3735 200-120 -2.857¢ S00-200 « 4191  50M
CH §&1-88 120-80 ~2+3784 200-180 -2.8424 500-200 « 4256 594
CH 89-9¢ 120~-80 -2.3732 200-120 -2.8323 500-200 -.2371 €0M

1973 "FEB STA 79 PA 10%##4 AVG 5 DEPTH 20 DEPTH 20 SCAN 25
MEAN VALUE OF PROFILES QVEx 54 INTERVALS

2 - - « 0150 =yl
CH 1-20 120-80 « 4707 200~120-=-1.1038 500-200 0"
CH 21-40 120-80 « 3578 200-180 =-.5487 500-2090 « 0340 i%fz
CH 41-60 120~80 -1.3082 200-1280 =-.0337 500~ 200 <0511 A

CH 61-80 120-80 ~2.8882 200~-120 « 6505 500-200 .0710 20M

dh1



1973 STATIGN 83 FEB PA 10%# 4 AVE 5 DEPTH 99 M DEPTH 96 M SWEEP 130 M
MEAN VALUE OF PROFILES OVEE 54 INTERVALS

CH 1- 3 120-80 . «7863 £00~120 -« 3639 500-20u =+ 5240 S
CH 4= € 120-80 1.154¢ 200~-120 « 2903 500-200 =-.5934 10M
CH 7- 9 120~80 1.3321 200-120 1645 500-200 -+ 6616 15M
CH 10-12 120-80 1.3190 200-120 « 2855 500-200 =-. 7316 204
CH 13-15 120-80 1.3024 200-120 « 2902 500-200 =-PT71 23
CH 1le6-16 120-80 1.2793 200-120 «3573 500-200 -.8633 30M
CH 19-21 120-80 1.2572 200-120 « 4256 500-200 =-.9260 3
CH g2-24 120-80 1.2397 200~120 « 4897 500-200 =.9933 40M
CH g5-27 120-80 1.2218 200-120 » 5549 500-200 ~1.0573 4M
CH 28-30 120-80 1.1975 20G-120 « €244 500-200 =1.1230 50M
CH 31-33 120-80 1.1851 £00-120 . 6893 500-200 -1.1867 5M
CH 34-3¢ 120-80 1.1667 200~120 « 7578 500-200 -1. 847 €0OM
CH 37~39 120-80 1.,1580 200-120 8128 500-200 -1.3098 &84
CH 40-42 120-80 1.1983 200~120 «8145 500-200 -1.3724 70M
CH 43-45 120-80 1.1770 200-120 ~8800 500-200 =1.4346 T
CH 46-48 120-80 1.1€14 200~120 «9425 500-200 ~1.4963 80M
CH 49-51 120-80 1.1442 200-120 1.0062 50C-£00 -1+ 5577 &5
CH 52=-54 120-80 1.1230 200-120 1.60084 500-200 -1.C204 90M
CH 55-57 120-80 1.1025 200-120 141301 500-200 -1. €834 9

1973 sTaTION €5 FEB PA 10%%4 AVE 5 DEPTH 186 M DEPTH 186 M SWEEP 225 M
MEAN VALUE OF PROFILES OVER 51 INTERVALS

CH 1- 2 120-80 =-.0046 200-120 =-.0275 500-200 =-.0033 Y
CH 3= 4 120-80 =-.0221 200-120 =~.0455 500-200 ~.0100 10M
CH 5 6 180-80 -.0379 200-120 =-.0602 500-200 =-.0167 1S4
CH 7-8 120-80 =-.0504 200-120 =-,0752 500-200 =-.0202 20M
CH 9-10 120-40 =-.0702 200-120 -.0870 500=200 =-.0226 &1
CH 11-12 120-80 -.0891 200-120 =~.0998 500-~200 -.0240 30M
CH 13-14 120-80 =.1045 200-120 =~.1191 500-200 =.0243 384
CH 1516 120~80 <-.1240 200-120 =-.1358 500-200 =~.0260 404
CH 17-18 120-80 =-.1418  200-120 =.1537 500-200 =.0290 45
CH 19-20 120-80 -.1544 200-120 =-.1735 500-200 =-.0314 50M
CH 21-22 120-80 =.1695 200-120 =~.1937 500-200 =-.0319 554
CH 23-24 120-80 =-.1828 200-120 =-.2087 500-200 =-.0292 60M
CH 25-2¢ 120-80 ~.1972 200-120 -.2299 500-200 -.0265 654
CH &7-28 120-80 =.2126 200=120 =.2487 500-200 <~.08263 70M
CH £9-30 120-80 =.2274 200-120 =-.2672 500-200 =.0246 794
tH 31-32 120~-80 ~.2415 200-120 -.2858 500-200 =-.0235 &0M
CH 33-34 120~-80 =-.2543 200~120 -.3053 500-200 -.0228 6584

35-36 120~80 =-.2670 200-120 -.3283 500-200 -.0221 90M
CH 37-38 120-60 =-.2846 200-120 -+3483 500-200 =-.0216 9®M
CH 39-40 120-80 -.3014 200-120 =-+3670 500-200 =-.0207 100M
CH 41-42 120-80 -.3142  200-120 =-.36898 500-200 =~.0200 10%M
CH 43-44 120-80 -.3250 200-120 ~.4179 500-200 =-.0201 110!
CH 45-46 120~80 =~e3451 200-120 -.4385 500-200 =.0192 1154
CH 47-48 120-80 =-.3625 200-120 =.4576 500-200 =~.017P 120M
CH 45-50 120-80 =-.3749 200-120 =.4787 500-200 ~-.0174 125
CH 51-52 120-80 -.3909 200-120 ~-.5009 500-200 -.0159 130M
CH 53-54 120-40 -.4033 200-120 -.5207 500-200 =.0162 1354
CH 55-56 120-80 = 4188 200-120 =.5409 500~-200 =.0154 140M
CH 57-5% 120-80 =-.4346 200-120 ~-.5615 500-200 =-.0126 1457
CH 59-60 120-80 =.4491 200=120 =-.5811 500-200 =-.01&3 150
CH 6l-¢2 120-80 =-.4647 200120 ~+06014 500-200 =-.C114 1584
CH ¢&-€4 120-80 -~.4771 200-120 =.6242 500-200 =-.0118 16€0M
CH ¢5-¢€6 120-80 =.4911 200-120 =.€485 500-200 =+03143 16%M
CH 6é7-¢8 120-80 =~.5043 200-120 «.6697 500-200 =-.0165 170M
CH ©®-70 120-80 =-.5179 200-120 =-.6874 500~200 =~«0185 1754
CH 7i-72 120-80 -+5343 200-180 =-.708.7 500-200 -.0181 180M
CH  73-74 120~80 -.5485 200-120 =-.7280 500~-200 =-.0180 18 =M

1k



1973-FEB STA B9 PA 10%#4 AVG 5 DEPTH

1973

1973

MEAN VALUE OF PHOFILES OVER SM INTEEVALS

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

FEB STA 90 P&
MEAN VALUE @F PROFILES GVEK

CH
CH
CH
CH

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CcH
CH
CH
CH
CH

1- 6
7-12
13-18
19=-24
25~ 30
31-36
3742
43-48
49 =54
55~ 60
[} BRI
€7-78
73-%8
79-84
85-90

1-20
21-40
41-60
61-80

1- 5

6-10
11-15
16-20
21-25
26~ 30
31-35
36~ 40
41-45
46~ 50
51-55
56~ €0
€1-65
66-70
71-75
76-80
81-85

120-80
120-80
120~-80
120-80
120-80
180-860
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80

» 7308
1. 4288
1.50282
1. 4920
1.48¢9
l.49 41
1.5038
1e4808
1e 4838
l.4932
1.4891
1. 4408
1.4345
1e 4277
1.4351

200-120
200-120
200-120
200-120
200-120
200-120
200-120
200~ 120
200-120
200-120
200~120
200-120
200-120
200-120
200-120

- +8955
~lea917
-1.4980
-1e 4435
-l.402¢
-1+ 4088
-1.4183
-1l.4012
-1.4036
-1e4117
- 1.4?07
-1e4317
- 14453
- 1e4556
~led4€35

500-200
500~ 200
500~ 200
500-200
500-200
500- 200
500~ 200
500~ 200
500~ 200
500- 200
500~ 200
500~ 200
500-200
500=-200
500-200

76 M DEPTH77 M SCAN 80 M

-«.0806€
°00845
~« 0881
-+ 0897
-« 0884
-+ 0834
'-0767
-+ 0709
-« 0659
-+ 0€285
-« Q€L C
-. 0021
~e 059 7
-« 0575
-.’928

10%#4 AVG 5 DEPTH L3 DEPIH (SOWDRER) 20 SCAN E5

120-80

-« 6544

120-80 -1.4540
120-80 ~1.6804
180-80 -1.44926

120-80
120-80
120-89
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120~-80
120~-80
120-80
120~-80
120-80
120-80
120-80

1.0€58
20924
e £162
de 428 6
5e 48 38
5. 7518
5.8356
5.9163
59479
5.9 550
5.9536
59¢€11
59 678
59766
59901
5. 9998
G- 0088

200-120
200-120
200-120
200-120

5 INTERVALS

1. 6677
1. €052
1.4637
» 7840

"FEB STA 92 PRE A8MP 10%4 AVG S DEFTH 67 MGDEPTH
MEAN VALUE @F PEPFILES QVER M

INTERVAL S

200~120 1+5550
200-120 1.0485
200-120 . £488
200-180 ~1.0404
200-120 - 1.9 746
200-120 -2. 1232
200-120 -2.0902
200-120 -2.0524
200-120 -1.9¢4]
200-120 -1.8513
£200~120 ~1. 7304
200-120 -1+ €1€0
200-120 ~l.5021
200-120 -1.3924
200~-180 ~l.28¢€0
200-120 -1.177
200~-120 =1.0712

143

500-200
500-200
500~ 200
500-200

«1194
«0892
-« 0634
-.1€11

86 M SCAN 100 M

500~ 200
500~ £00
500- 200
500-200
500-200
500~200
500~200
500-200
500~ 200
500~ ZUO
S00- 200
500~ 200
500~200
500~ 200
500- 200
500~ 200
500~ 200

-+ 6730
-e W16
-+ 8944
-1.0060
-1.1173
-1.2286
-1.3405
=14 5528
-1.5674
~le 6?)3
~-le WEE
“1.9060
'200234
~2.13%
-2.2585
~2. 3666
-2+ 4801

10M
154
z0M
2
30
351
40H
4154

554
€01
651
70M
k=Y

10M
194
20M

M
10M
159
a0
28
J0M
3
40M
454
50M
55
€60M
654
701
™
80M
g oM



1973 FEB ST 95 PA 10*#*4 AVG 5 DEPTH 18 M DEFTH 25 M SCAN 30 M

1973

MEAN VALUE O@F PLBFILES OVEE 54 INTEKVALS

CH 1-16 120-80 «1014 200-120 =-..7959
CH 17-32 120-80 « 2023 200-120 =1.4958
CH 33-48 120-80 « 3033 200-120 -1.46%73
CH 49-64 120-80 « 4044 £00~120 =.9192
CH 65-80 120-80 « 5053 200-120 =~-.3733

FEE STA 105 PA 10#%4 AVG 5 DEPTH26 1 DEPTH 18
MEAN VALUE OF PROFILES OQVER 5M INTERVALS

CH 1-20 120-80 1.1257 200-120 -.7816
CH 21-40 120-80 «9819 £00~120 -1.6272
CH 41-6Q 120-80 8454 200-120 ~2.1278

1hk

500-200
500-200
500-200
500~-200
500~ 200

.SWEEP 30

500~ 200
500-200
500~ 200

-« 5320
".8000
-« 7638
e 7344
-a 6988

-00717
‘00661
'00630

10M
184
20M
281

a9
10M
184



13

1973

973

1973

JUN STATION 1

M¥AN VALUFE O8F FhOFILES

CH 1-14
CH 15-28
CH &9-42
CH 43-5¢
CR  57-70
CH 71-84

JUN STATION &
MEAN VALUE OF

CH 1-19
CH £0-38
CH 39=-57
CH 58-76

JW STATION 3
MEAN VALUE OF

CH 1-20
CH  21-40
GH  4l-60

JUN STATION S
MEAN VALUE GF

CH 1- €
CH 7-12
CH 13-18
CH 19-24
CH 25-30
CH 31-36
CH  37-42
CH  43-48
CH  49-54
Ci  55-€0
CH 61-Gé€
CH  67-72
CH 73-78
CH  79-84
CH 85-90
CH 9i-9¢

DEPTH 31
OVEE SM

120-80 «0€€1
120-80 « 2090
120-80 » 2688
120-80 e 2456
126-84 « 1483
120-80 « 1245

DEPTH 204 SWEFP

PRIFILFS QVER

120-80 « 0047
12080 =«54€4
120-80 -1.5084
120-80 -2.8411

DEPTH

120-80 « €524
120-80 1.5677
120-60 2.5898

DEPTH 92 M SWEEF

FPEEFILES OVER

120-30 -1.3735
120-80 =2.7449
120-80 -3.8318
120-80 ~4.59 €61
120-80 - 448751
120-80 = 4.8 62
120-80 ~24.8¢22
1E0-B0 - 4.8 603
120-80 -4.851
120-80 =448593
120-80 =4.85)0
120=80 =4.8500
120-80 =4.8553
12080 =4.8587
120-40 -4.8525
120-80 - 4.8510

15 M SWEEP
PROFILES BVER 54

M SWEFP 36 M

INTERVAL S

200-120 =-.0¢14
200-120 =.1548
200-120 =-.226
200-120 =-.26€57
200-120 =-.2867
200-120 =-.2703
2é M

INTERVAL S

200~120 -1.0095
200~120 -1.9888
200-1207~2. 4983
200~ 120 =2.7273

25 M
INTERVALS

200~ 120 =-.9229
200-120 -2.2¢19
£00-180 ~3.7¢€€2

80 M
INTFHVAL S

200-120 -.0854
200~ 120 =+0459
200-120  +0092
200- [20 . 0653
200-120 1233
200-120 1778
200~126  «£365
200- 120 « 2949
200~120  .3539
200~ 120 <4117
200-120 4701
200-180 «5293
200-120 <5383
200=-120 . C4E0
200-120  + 7063
200-120 .« 7656

s

500~ 200
500-200
500-200
500~-200
500~ 200
500~ 200

500- 200
500- 200
500~ 200
500-200

500- 200
500- 200
500-200

500~ 200
500-200
500- 200
500-20C
500-200
560- 2060
500-200
500-200
500-200
500-200
560-£00
500~200
500~ 200
500~ 200
500~200
500~ 200

« 0000
« 0000
« 0000
« 0000
« 0000
-0000

. 0000
. 0000
- 0000
» 0000

« 0000
« 0000
« 0000

« 0000
« 0000
« 0000
« 0000
« 0000
+ 0000
«QGCO
« 0000
« 0000
. 0000
« 0000
«00GO
« 0000
+ 0000
« 0000
« 0000

10M
1 e
20M

30M

5t
10M
15

|
10M
15
204

30M
3o
40M
48
S50M
oM
€0M
€5
70M

g0oM



1973 JIN STATION 7
MEAN VALUE OF

1973

1973

CH
CH
CH
CH

JUN STATION 8

I-12
13-24
25-3¢
37-48

DEPTH £3 M SWFFF
FEOFILFS OVFE Y
180-80 =.0226
120-60 =-.01€7
120-80  .00€)
120-80 0902

DEPTH 75 M SWEFP

MEAN VALUL @F FRAFILES DVELK 5M

CH

JuN

1- &
7-12
13=-18
19-24
25~ 30
31-36€
37-42
43- 48
49-54

55~ €0-

€1-€6
€7-7¢2
73-78
79-84
85-90

STATION 10 DEFTH

120-80 }.488¢
120-80 &Z.2592
120-80 3.0€20
120-80 3.879¢
120-80 4.7051
120-80 5.5224
1E0-80 €. 335¢
120-80 7.1514
120-80 7.9¢77
120-80 B.785¢
120-80 9.€028
120-80 10.4195
120-80 11.2377
120-80 1&2.0472
120-80 12.86€63

MEAN \ALUF OF PEROGFILES BVEFR oM

CH
CH
CH

1- 2
3- 4
5- ¢
7- 8
9-10
11-1g
13=-14
165=1¢
17-18
19-20
gl=cc
©3=-24
£5=2¢
£7-28
£29-30
31-3¢2
33-24
35-36
37-34
39-40
41- 42
43~ 44
45=4€

120-80 . 0019
120-80 . 0023
120-80 -.0009
120-60 ~-.0008
1e6-80 -.00%0
180-850 =-.0013
1£0-80 =-.0084
120-80 -.00&4
120-60 00060
120-80 0083
120-80 0046
120-40 <0092
120-80 <0124
120-80 «01¢h
120-80 « 0200
120-80 0448
120-60 « 0298
10-86 0350
120-80 0397
120-80 0449
120-80 049 ¢
120-80 . 053¢
120-80 «0523

45 M

INTERVAL S
200~120 1.5001
200-120 2.9902
£00-120 4.47€3
200-120 5.9475
77T M

INTEEVALS

200~-120 -1.80¢)
200~120 ~-245997
200-120 =3.2899
€00~-120 -3.9801
200-120 -4. €€75
200-120 -5.3547
200~ 120 -€.0414
200-120 -€.7887
200-120 -7.4185
200-120 -8.1093
200-120 -8. W96
200-120 ~-9.4914

200-120-106.1841
£00-120-10.8¢79
‘200-120-11.56€20

117 M SWEEF 200 M

INTERVALS

200-120  +1065
200-120  .2123
200-120  .3207
£00-120 4877
200-120 5343
200-120  « €344
£00-120 . 7643
200-120 .89 €0
200-120 1.01¢€4
200-120 1J14€4
500-120 1.£509
£00-120 1.3542
200-120 1.457¢
200-120 1.€517
200-120 1.7417
200-120 1.8328
200-120 1.9220
200-120 2.01%9
200-120Q, 2.104]
200-120 21934
200-120 &2.8812
200-120  £.3709
200-120 2.4€04

146

500~ 200
500-200
500-200

500~ 200

500-£00
500-260
500=200
500-200
500~ 200
500-£00
500~ 200
500- 200
500~ 200
500-200
500- 200
500-£060
500-200
500-200
500=200

500-£00
500 £00
500~ 200
500~£00
500- 200
500-£00
500~ £00
500-£00
500-£00
500-£00
500-£00
500-£00
500-200
500-200
500~ 200
560~ 200
500-£00
500~ 200
500-£00
500-200
500~ £00
500~ 200
500-200

- 0000
« 0000
- 0000
=« 0000

P las 7
. 3355
. 5250
. 71 64
-9094
1. 1084
1. 2962
1o 49 50°
1. 931
1.8922
2.0921
C.E9ES
Cu 4945
L. 6962
£. 8989

. 1882
« 3773
« 5701
» 1353
«90ES
1. 0983
le 2246}
1.4510
1. €573
1.86€35
2. 0706
Fa 23
£e 48 56
L. €243
€+9054
3.1119
33210
3. 5275
3.8049
4.0119
4. 2500
dia HEYE
4Ha €373

oM
10M
15
&M

&
10M
15
«0M
281
30M
389
40M
45M
50M

oM
€5
70M
754

Lyl
10M
154
e0M
Ryl
30Mm
S8
40M
49V
50M
55
€0
€5
T0M
75
80M
gyl
I0M
95
100M
105
110¥
1184



9713

1973

1973

1973

1973

JUN STATION 12 DEPTH 20 M. SWEFP 35 M
MEAN VALUE OF FPROFILES GVEK 5 INTERVALS

CH I-14 120-80 1.0789 200-120 =-.9%82
CH 15-828 120-80 2.74£9 200~ 120 -2.£200
CH 29-42 12080 2.6272 £00-120 -1.4739
CH 43-5¢ 120-80 2.6024 200-1280 =~.7371

JUN STATION 14 DEPTH 10 M SVFFP 16 M
MEAN VALUE OF FROFILES BVFH S INITERVALS

cH  1-31 120-80 1.7635 20G0-1¢0 « 3129
CH 32-e¢2 1£0-80 1.833¢ 2006-120 « 5652

JUN STATION 19 DEPTH 24 M SWEFP 30 M
MEAN VALUE OF PROFILES @QVEL 5M INTFHUALS

CH 1-20 120-80 -.18¢% 200-180 ~1. 46287
CH 21-40 120-80 -.4055 200~120 -2.9263
CH 41-¢60 120-80 =-.3634 200~120 -4,473¢
CH ¢1-50 120-80 =-.386€3 200~120 -5.7904

JUV STATION 20 DEPTH S50 M SWFEP 35 M
MFAY VALUE B8F PROFILES OVER SM INTERVALS

CH 1-14 120-80 « 3988 200-120 -.4€693
CH 15-28 120-80 » BB €9 200-120 <«.7431
CH £9~42 120-80 + 7083 200-120 =-.9830
CH 43-5¢ 120-80 «8313 200-120 -1.2037

JUN STATIGN 24 DEpPTH 118 M SWEFP BO M
MEAN VALUE 8F PRBFILYS OVFR S INTERVALS

CH i- € 120-80 « 6946 200-120 «8519
CH 7-12 1¢20-60 1.08€9 £00~-180 1. 7899
CH 13-18 120-80 1.5844 200-120 £.£507
CH 19-24 180-80 E.0482 £00-150 E.3849
CH 25-30 120-80 2.5€621. £00-120 2.0919
CH 31-3¢ 120-80 &.8827 £00-120 1.8€80
CH 37-42 120-80 341063 2G0-120 1.7185
CH 43-4% 120-80 3.2490 £U0-1E0 1. €447
CH 49-54 120-80 3,4023 £00-320 1.95558
CH- 55-¢0 120-80 3+ €563 200-120 1.371¢
CH ¢l=-¢C 120-80 3.7983 200-120 1.3005
CH €7-7¢ 170-8B0 3.8583 £00-§20 1.3154
CH 73-TH 120-680 3.9885 o60-~120 1.3181
CH 79-84 120-80 3.9475 200-120 1.3€27
CH #5-90 120-80 3.9438 £00-120 1.4357
CH 91-9¢€ 120-80 3.9485 Z00-120 1,5015

17

500-£00
500~ 200
500~ 200
500~ 200

500-200
500-200

500~ 200
500- 200
500-200
500-200

500-200
500~ 200
500-200
500-200

500-£00
500~ 200
500-200
500~ 200
500~200
500~-200
560~-200
500~ 200
500~-&00
5060+-200
500~ 200
500~ 200
500-200
500-200
500~ 200
500~ 00

. 0000
0000
<0000
L0000

~a11€6
« G738

« 0000
« 0000
-« 0000
« 0000

« 2099
« 4192
« 6307
«843¢E

] 6396
-s 4675
-'2935
- 1154
« 0 €89
«£534
« 43779
« CE08
«B8015
986y
l. 1 €72
1. 3539

e 5391

1o 7617
1.9045
08T

10M
184
20M

=M
10M

Sy
10M
1584
20M

54
108
154
20M

5
1 oM
'S
£.0M
2 5
30M
5 5M
40M
454
50M
55
«oM
6sM
T0M
T5M
8 oM



1973

1973

1913

JUN STATIOGN 26& DEPTH 150 M SWEFP 80 M
MEAN VALUE §F PROFILES @UER SM INTERVALS

CH 1- 6 16n-80 =-. 1699 p00~120 2.8907
CH 712 150-80 1.3€70 cQ0-180 £.213%2
cH 13-18 120-80 2,4373 op0-120 19633
CH 19-¢4 120-80 3.41¢€8 200-120 1.5367
CH 2530 120-80 4.105€ o00-120" 1.3485
CH 31-3¢ 120-80 4. 6301 c00-180 1e3248
CH 37-42 120-680 4.7887 000-120 1. €643
CH 43-48 120=80 4.73€0 200-120 £2.215€
CH 49-54 120-80 4. €541 200- 180 & 7989
CH 55-€0 120-80 4 5€55 200-180 3.3873
CH €l1-¢66 120-80 4.4800 200- 120 3.967¢
CH €7-72 120-80 4.3247 200-180 4 54€5
CH 73-78 120-80 4.3109 200-120 Hel25E
CH 79-8% 120-80 4.02%¢  200-120 5. 7049
CH 8590 120-80 4.1430 200-120 €eE82€
cH 91-9¢ 120-80 4.0599 200- 120 €.8589
JuN STATIGN 30 LEPTH 28 MSWEFF 34 M

MEAN VALUE @OF PROFILFS @VER oM INTERVALD

CH 1-16 120-80 1.5484 200-120 -1.5€7¢
CcH $17-32 1£20-80 1.7214 200~120 -3.12€5
CH 33-48 120-80 « 3102 £00-120 -2.8317
CH 49-¢€4 120-80 -2 679 200-120 -4, 3425
CH €5-80 120-80 1.7152 200-180 -5 7465
JuN STATIGN 31 DEPIH 36 M SWEFP 44 M

MEAN VUALUE @F PREFILES AVFR 5M INTERVALS

CH 1-11 120-60 =-1.3C70 200-1¢e0 «9092
CH 1e-22 120-80 -2. €180 200-120 1.8419
cH @3-33 120-80 -3.4127 200-120 £.5003
CH 34-44 120-80 -3.7807 200-120 249365
CH 45-55 120-60 -2.1054 200-120 1.3575
CH  56-¢€E 120~80 -+€794 200=-120 « 0030
cH 67-77 120-80 « 3050 200-120 =-.9270

148

500~-200
500-200
500~ 200
500~ €00
500-200
500~ 200
500=~200
500-200
500-200
500~ 200
500- 200
500-200
500~ 200
500~ 200
500~-200
500-200

500-200
500-200
500~ &00
$00-200
500-200

500-200
500~ 200
500-200
500~ 200
500~ 200
500~-200
500- 200

-, 582
- 6518
-. 71€€
-« 1798
-8 569
-e 9414
"100175
-1.1004
-1.1824
-1.2662
-1.34717
-1.4304
-1.5181
-1 6072
-1l. 657
~1le 7845

-+ 15%
«0157
«18 76
. 3€09
« 5351
« 7097
8843

ey
10M

z20M
2o



1973 yyv sTATION 32 DEFTH 166 M SWEFP 210 M
MEAN VALUE @F FROFILES DVER SM INTFRVALS

CH 1- ¢ 1£0-80 « 3403 200-120
CH 3- 4 120-40 « 3895 200=-120
CH 5 6 120-50 . 3908 200~ 120
CH 7- & 120~80 « 4021 200-120
CH 9«10 120-80 « 2008 260-1£0
CH 11-12 120-80 « 4136 £00- 120
CH 13-14 120-80 . 4288 200-120
CH 15-1¢€ 1£0-80 «4ETS 200-1£0
CH 17-18 120-80 « 4353 200~ 120
CH 19-%&C 120-80 « 4484 £00- 120
CH £1-8¢ 120-50 IR 200- 150
CH 23-g4 1£0-K0 4514 200-120
CH &s5-2¢ 120-60 4574 200=120
CH 27-2i 120-60 4613 200-120
CH £9-30 120-80 -+4704 200~ 120
CH 31-3g2 120-60 . 48 57 200-120
CH 33~34 120-30 + 5150 200- 120
CH 35-3¢ 120-60 « 5337 200-120
CH 37-38 1£0-80 o 5445 200-120
CH 39-40 120-60 .« 85521 200=- 120
CH 41-42 120~80 5664 £00~-120
CH 43-44 120-80 » 5738 £00- 120
CH  45-46 120-60 » 5803 200~ 120
CH 47-48 120-80 «BREE 200- 120
CH 49-%0 120-80 P 5545 200~ 120
CH 51-5¢ 120-80 . 58 48 200-120
CH 53-54 120-80 « 5901 200~ 120
CH' 55 5¢ 1£0-80 « 59 €4 £00~120
CH 57-5¢ 120-80 . 6O2S 200~ 120
CH 5%-¢0 1£0-80 . 6075 200- 120
CH ¢€l-62 1£0-%0 s 6110 200- 120
CH €3-64 120-80 €173 £00-120
CH €5-€¢ 120-80 « 6213 200~ 120

1973 Guy STATION 35 DEPTH 17 M SWFEP 23 M
MEAY VALUE @F PROFILES OVEL 54 INTEKUALS

CH 1-24 120-80 =-.7731 200- 120
CH 25-48 120~80 -1.98¢€8 200-120
CH 49-72 120~-80 -3.252¢2 £00~ 120

1973 UUN STATIGN 36 DFPTH 23 M SWEEF 30 M
MEAN VALUE OF PROFILES GVFR 54 INTELVALS

CH 1-19 120-80 2627 200~120
CH £0-3¢ 120-80 HEBE 200-120
CH 39-57 120-80 -.3€81 200~ 120
CH 58-76 120-80 .« 5869 200-120

1kg

-. 0889
-;07]6
-.013%
0445
. 1036
«1€613
.2178
AT
« 3304
« 3866
e 4439
5017
» 5577
« 6143
. 6675
. 7150
. TLTH
« 7910
BAED
«B9 58
-9430
9977
1. 0520
1.1115
1.1702
1.£305
1,08 68
1.3417
1.3980
1. 4539
1.5118
1. 5680
1. 6231

- 2524
‘05706

~e8169

«2553
» 1325
1. €889
1.050¢€

500-200
500~ 200
500-200
500-£200
500-£G0
500=200
500-200
500-£00
500-£200
560- 200
5C0-£200
500-200
500-200
500-200
500-200
506-200
500-200
500~ 200
500-£00
500-200
S00-200
500=-£00
500=£00
500=-200
500-200
5G0=-£00
500-200
500-2G0
500-200
500-200

500-200

500-200
500-200

500- 200
500- 200
500-200

500~ 200
500-200
500-200
500~-200

<0922

C2T8 S

. 4655
» €539
B4ES
1.0316€
1.£215
1. 4104
1e 5999
1. 1894
1,975
2.1€95
2. 358 €
£. 5489
2. 7302
L0593
3. 1210
3.3124
3. 5033
34 €337
3.8839
4e U744
4y 2648
4o 2550
4. €45€
4.6353
5. 0% €62
502164
5. 40 €3
5. 59 73
5 7Y 2
5.9 % 5
€. 1€86

« 2465
4588
« €831

=+ 3951
-.l846€C

.0313
bl ) 0130

9 84
100M
1054
110M
1154
1£0M
12 5M
130M
138
1 40M
1459
1 50
1’554
1 €0M
1 e

oM
10M
18

10M
15
a0



1973 JWN STATION 41 DFPTR 24 M SWEEP 30 M
MEAN VALUE OF PROFILFS OVER 4 INTFRVALS

1973

1973

1973

CH
CH
CH
CH

1-20
21-40
41- 0
€l-gn

120-80 -.8813
120-80 ~-1.5433
120-80 ~-2.4400
120-80 -3.0622

JUN STATIGN 42 DEPTH 24 M SWEEP 40 M
MEAN VALUE @F PROFILFS OVER S5M INTERVALS

CH
CH
CH
CH

JN

1-15
16-30
31-45
46- €0

120-80 «0161
120-80 «3133
£20-80 -.9740
120-80 -2.1247

STATION 46 DEPTH 128 M SWFEF 80 M
MFAN VALUE OF PROFILES BVER

1- €

7-12
13-18
19-24
£25-30
31=3¢
37-42
43- 48
49 - 54
55= 60
€1=- €6
€7-72
73-78
79-84
8§5-90
931-9¢

120-60 =-.6775
120~80 -1.1781
120-80 -1.134C
18080 ~2.0774
120-80 -2.5017
120-80 -2+ CCE9
120-80 -£.675%2
180-80 =2, 6654
150-80 -2.6583
120-80 ~2.6542
120-80 -2.6454
120-80 -2.6390
120~40 =-2. 6253
1206-80 -2.6153
120~80 -2, 6067
120-80 ~-2.5985

JUN STATION 48 DFPTH 33 M SWEFP 40 M
MEAN VALUE GF FROFILES OVER SM INTERVALS

CH
CH
CH
CH
CH
cH

1-13
14-26
27~ 39
40-52
53= 65
€c-78

120-80 B2TE
120-80 « 3252
120-60 -.0821
120-680 -.7952
120-80 -1. 6802
120-80 -2.4513

200-120 ~-.0138
200-120 =-.1566
200-120 =-.3096
200-120 -, 4188
200-120 2. 649 6
200-120 540390
200-120 7.4506
200-120 9. 6900
INTERVAL S

200-120  .0£38
200-120 08 €8
200-120  +1574
£00-120 22807
£00-120 - 2829
200-120  .3504
£200-120 <4215
200-120  «4201
200-120 . 5603
200-180 . 6270
200-120 .+ 6911
200-120 7573
200-120  .8282
200-120  +8911
200-120  .9601
200-120 1.0305
200-120 -.7323
200-120 -1.5877
200- 120 ~2.0739
200-120 ~2.30€9
200-120 -2. 3536
200- 120 - 2. 3489

150

500-200
500-200
500-200
500-200

500~-200
500~260
500-200
500-£00

500- 200
500~ £00
500- 260
500~ 200
500-£00
S00-200
500-200
500-200
500-200
500~ 200
500~ 200
500~-£00
500- 200
500~ 200
500-200
500~ 200

500~ 200
500-200
500~ 200
500~ 200
500-200
500~ 200

+ 0000
. 0000
<0000
. 0000

«0000
«0000
« 0000
» 0000

. 0000
<0000
. 0000
. 0000
« 0000
«00GC0
«0000
« 0000
« 0000
. 0000
« 0000
« 0000
« 0000
« 0000
- 0000
« 0000

<1921
« 3998
« 6053
«B8119
1.0188
1.2857

10M

e0M

oM
154
a20M

oyl
1014
154
204
2o
30M
34
40M
451
50M
554
€oM
€65M
T0M
7™
80M

10M
1M
20M
e
30M



1973

1973

1973

JUN STATION 56¢ DFFTH 129 M SWFEP 160 M
MEAN VALUE OF FEOFILES OUFK M INTERVALS

CH 1- 3 120-80 -.085¢2 200~-120 «026¢
CH 4= € 120-80 ~.0844 200-120 0787
CH 7= 9 120-80 -.0453 200-120 « 1296
CH 10~12 1280-80 ~.0874 £00-120 « 1834
CH 13-15 120-80 ~-.0898 200-120 «2382C
CH 1¢6~18 120-80 -.0913 200-120 «2925
CH 19-21 120-80 ~.0925 200~ 120 «3471
CH &g~24 120-80 =-.0910 £00-120 «4UlE
CH 2587 120-80 =~=.0924 200~120 «453¢C
CH 28-30 120-80 ~.0933 200~120 « 50€0
CH 31-33 120-80 ~-.0940 200-120 + 5567
CH 34-3¢ 120-80 -.09¢4 200-120 .« €078
CH 37-39 120-80 =-.100¢ 200-120 » CE0E
CH  40-42 120-80 -.1030 200-120 7124
CH  43-45 120-80 -.1027 200~ 120 «7€02
CH 4648 120-80 =-.1027 £200-120 8087
CH  49-51 120-80 -.1045 200-120 8534
CH 58«54 120-80 -.10¢€7 200-120 +92110
CH 55~ 57 120~80 ~.10¢€9 200-120 «9593
CH  58-¢€0 120~-80 -.10€0 200-120 1.0082
CH ¢€1-¢€3 120-80 =-.1090 200-120 1l.0612
CH  &4-¢C¢6 12080 =-.1090 200-120 11.11€l
CH €7-¢9 120-80 =~.1107 200~-120 l.l€41
CH 70-72 120-80 -.1157 200-120 1.2193
CH 73-75 120-80 -~.1159 200-120 1.2715

JUN STATION 59 DEPTH 1€ M SWFFF 25 M

MEAN VALUE @F PEAFILES OVER M INTFRVALS

CH 1-21 120-80 <1392 200-120 =~-.136€5
CH @a2-4& 120-80 « 4157 200-120 -.0527
CH 43-6€3 120~-€0 «734€ 200-120 -.0909

JUN STATIGN €0 DEPTH 16 M SWEEP 25 M

MEAN VALUE OF PROFILES BVER 5M INTERVALOS

CH 1-21 120-80 =-.9337 200-120 « 0874
CH ©282-42 120-80 -2.0217 200-1¢80 « 1784
CH 43-63 120-80 ~3.1040 200-120 <2210

151

500-£200
500-200
500-200
500~ 200
500G~ 200
500-200
500~ 200
500-200
500-200
500-200
500~ 200
500~ €00
500-200
500-£060
500-200
500~ 200
500~ 200
500-200
500-200
500-200
500~ 200
500-200
500-200
500-200
500~ 200

500-£200
500-200
500-200

500-200
500-200
500-200

2683
« 5741
9414
13118
le 6877
s 0413
Ee 3957
2 T 60
31943
3. €lay
4. 0321
Le ATX T
4eQ4HET
5. 4239
59134
€e 3€98
€.8208
1e 2695
To T4 €4
g.2712
B.8151
9.3450
9.8 W4
10. 382
109133

-« 5320
-« 3452
- 15T

» 0000
« 0000
« 0000

1M
18
20M
A V|
30M
KR
40M
484
S0M
55
€0M
(23]
0M
M
8OM
8
9 0M
9
100M
1094
1104
1154
120M
1294

10M
154

10M



1973 Juv STATIGN €2 DEFTH 170 M SWEEP 80 M
MEM VALUE OF PROFILES OUEh S INTERUALS

1573

1973

A3T3

CH

"CH

CH
CH

JUN

JW

CH
CH
CH
CH .

JUN STATION €7 DEPTH

1- &
7-12
13- 18
19-24
2530
31-3¢
37~ 42
43~ 48
49-54
55~ ¢0
€l-¢6
67-72
73~78
T79~84
8590
91«96

120-80 =.9102
120-80 -1.2875
120-80 -1.3485
120-80 =1.3381
120-80 ~-1.3330
120-80 -1+3195
120-80 ~1.3115
120-80 =1.3010
120-80 = 1+2879
120-80 -1.2805
120-80 ~1.2726
120-80 -1.2664
120-80 -1.2580
120-80 -1.2513
120-80 =1.242%
120-80 -1.23%9

STATION €4 DFPTH 84 M SVEFP B0 M
MEAN VALUE OF Ph@FILES OVER M INTERVALS

1- 5

&~10
11-15
16~20
£1-25
26~ 30
31+35
36~40
41~ 45
4€~50
S1-5%
56~ 60
€1~¢5

6€~70.

71-75
TE~80

[20-80  .0304
126-80  +1315
120-80 +2685
120-80 <4168
120-80  +5611
120-80 . 6525
120-80  + €938
120-8D0  «712%
120-80  .7277
120-80  -7447
120-80  »7809
120-80  +B036
120-80  +80S51
120-80 8279
120-80 <8342
120-80 <8484

200~120 . 1181
200-120 . 1882
200-120 . 3085
200-120 4177
200-120  «4743
200-12¢0 .530¢
200~120 5910
£00- 120 « 6604
200-120 . 7231
200~120 - 844
200~ 150 L8451
200~120  «9077
200-120 9709
200-120 1.03282
£00-120 1.0936
200-120 1.1548
£00-120 -.790°

200-120 -1.4903
200-120 ~1.8483
200-120 -2.0222
200-120 -2.1323
200-180 ~2.1727
200-120 -2..1509
200~120 ~Z.0970
200-120 -2.033¢8
200-120 =1.9615%
200-120 -1.9420
200~ 1280 -1.49 52
200-120 -1.8410
200-120 ~1. 7928
200-120 -1.7289¢8
200-120 -1.6670

STATION 66 DEPTH 24 M SYEEP 35 M
MEAN VALUE OF FROFILES GVER

=17
18- 34
35-51
52~ €8

120-80 1.005%
120-60 2.357¢
120-80 1.92€3
120-80 le4810

MEAN VALUE OF PHROFILES OBVEH

CH
CH
CH
CH

1-23
ed4-4¢€
47+ €9
70-92

120-80° =~.0013
120-80 e1191
120-80 « 5065
120-80 l.2782

S INTERVALS

200-120 -.1764
200-120 -.6524
200-120 ~l.2624
200-120 ~1.8572

23 M SWEEF 25 M
5 INTERVALS

200-120 ~-.2649
200-120 =~-.8394
200~120 -1, 7142
200-120 -2.9300

152

500-200
500~ 200
500~ 200
500-200
500-200
500~ 200
500-200
500-200
S00-£00
500- 200
500~ 200
500~ 200
500~200
500-200
500~ 200
500-200

500-200
500-200
500-200
500-200
500- 200
500~ 200
500-200
500~ 200
500~ 200
500~ 200
500~ 200
500- 200
500-200
500~ 200
500~ 200
500~-200

500-200
500~ 200
500~-200
$00- 200

500~ 200
500~ 200
500~ 200
500~ 200

« 0000
« 0000
« 0000
« 0000
« 0000
« 0000
. 00600
« 0000
« 0000
. 0000
« 0000
0000
« 0000
« 0000
+ 0000
00600

. 0000
. 0000
+ 0000
. 0000
« 0000
. G000
« 0000
. 0000
« 0000
+ 06000
. 0000
<0000
<0000
. 0000
. 0060
«0000

«0000
« 0000
= 0000
« 0000

« 0000
« 0000
« 0000
« 0000

10M
1M
20M

30
304
40M
459
S0M

€0M
65M
708

8 0M

10M

20M

ioM
1o
e



1973 gun STATION 77 DPEFTH 121 M SWEFFP &0 M
MEAN VALUE GF FROFILFS BVER M INTERVALS

1973

1973

CH 1- ¢ 120-80 -.€439 200-120 <0010
CH 7-12 120-80 =-.2571 200-120  .D70)
CH 13-18 120-80 -1.0026 200-120 +1374
CH 19-84 120-80 ~1.0083 200~-120 «505F
CH 25-30 120-80 ~1.0053 £00-120 2705
CH 31-36 120-80 ~1.,00%4  200~120 « 3340
CH 37-42 120-80 ~1.0054  200-180  +4007
CH 43-48 120-80 ~1.0082  200~1%20 4655
CH 49-54 120~80 ~1.0095 2060-120. +5:9€
CH 55=-¢€0 120-80 ~1.0114 200-120 5987
CH 61~¢€c¢ 120-860 ~1.0108 200-120 . 6562
CH €7-72 120-80 ~1.0112 200-120 .7219
CH 173-78 120-680 ~1.0106  200-1EQ . 76 61
CH 79-84. 120-80 ~1.0127 200-120 BA95
CH 8&5-90. 120-60 -1.0131 200-120 .9141
CH 91-9¢ 120-80 =1.0139 200180 9791
JUN STATI®N 78 DEPTH 56 M SWFEP 65 M

MEAN VALUE 0F PROFILES OVFRE 54 INTLIEVALS

CH 1- 7 120-80 =-.6326 200-120 ~.2973
CH  8-14 120-86 =--9786¢  200-120 =~.2996
CH 15-21 12080 =1.1685 200-120 =~.2393
CH ge-2¢ 120-80 ~1.1980  £00-180 ~.16%¢
CH 29-35 120-80 -1+1907 200~ 120 =~.0888
CH 36-42 120-60 -1.1882. 200-180 =~.0153
CH 43-49 120-80 -1.1737 200-120 <0493
CH 50-56 120-60 -1.1643 200-120 11173
CH 57-63 120-80 =1.1654  200-120 « 1978
CH €4~70 120-80 -1.1737 ES00-120 +2615
CH 71-77 120-80 -1.1743  200-120 . 3599
JUN STATION 79 DEPTH 21 M SWFEF 25 M
MEAN VALUE OF PROFILFS BVFR SM INTERVALS

H 1-21 120-80 ~.9098 200-12D0 -+2965
gH 20~ 42 1£0-60 ~2.0332  200~180 =-.77¢€8
CH 43-¢3 120-80 =-3.1336 200~120 -1.24€0
CH e4-8B4 120-80 -4.1114  £00-120 =1.8193

153

‘500~ 200

500~ 200
500-200

‘560~ 200

500-200
500-200
500-£00
500-200
500- 200
500-200
500-200
500-€00
500~ 200
500~ 200
500-200
500-200

500~ 200
500~ 200
500- 2060
500-200
500-200
500-200
500-200
500-200
500-£200
500-200
500~ 200

500-200
500-200
500-200
$00-200

+ 0000
« 0000
« 0000
« 0000
« 0000
« 0000
« 0000
« 0000
- 0000
« 000D
» 0000
« 0000
+ 0000
» 0000
« 00060
«0000

<0000
« 0000
« 00060
« 0000
- 0000
» 0000
« 0000
0000
«0000
« 0000
- 0000

« 1380
$ 8217
«447]
« €042

™
10M
154
oM
£
30
3o
40M
4 5%
850M
58
&OM
€54
T0M
7
6 0M

1
104
1 54
20M
281
30M
3
40M
45
501
58

104
154
ZoM



1973

1973

1973

JUN STATION 72 DEPTH 19 M SVEEP 25 M

MEAN VALUE 0F FLOFILES GVFR & INTFhVALS

CH  1-25 120-80 -.3708  200-120 -.8728
CH 26-50 120-80 =.9020  200-120 -1.4381
CH 51-75 120-80 =-1.3041  200-120 ~2.0534
JWN STATION 73 DEPTH 16 M SWEFP 25 M

MEAN VALUE OF PROFILES OVER 54 INTERVALS

CH  1-21 120-80 =~.€939  200-120 -.2668
CH 2842 120-80 -1.8630  200-120 =-.4519
CH 43-¢3 120~80 =3.1587  200-120 =.54€9
JUN STATIGY 75 DEPTH EE5 M SWEEF 250 M

MEAN VALUX OF PROFILES DVER 5 INTERVALS

CH 1- g 120-80  .3001 200-120 ~-.714l
CH 3- 4 120-80  .7334  200-120 -1.5796
CH 5 6 120-80 1.1243  200-120 -£.448]
CH 7- 8 120-60 1.3870  200- 180 ~3.1870
CH  9-10 120-80 l.4641  £00-120 -3.8199
cl  11-12 120-80 1.5084 200120 -4.2906
CH 13-14 120-80 1.5487  200-120 =4. €332
CH 1516 120-80 1.5437  200-120 -4.8557
CH 17-18 120-80 1.5375  200-120 = 4.9 778
CH 19-20 120-80 1.4947  200-120 =-4.9985
CH 21-22 120-80 1.4473  200-120 - 4.9 746
CH £3-24 120-80 1.4195  200-120 -4.9 548
CH 25-2C 120-80 1.3940  200-120 -4.9206
CH 27-28 120-80 1.3726  200-120 -4.88 €2
CH 29-30 120-80 1.3540  200-120 -4.8464
CH 31-32 120-80 1.3356  200-120 -4. 7958
CH 33-34 120-80 1.327€¢  200-120 -4. 7540
CH 35-3¢ 120-80 1.3201  200-120 -4.7095
CH  37-38 120-80 1.3183  200- 120 -4. 6634
CH 39-40 120-80 1.3288  200-120 =-4. 6217
CH 41-42 120-860 1.333€¢  200-120 -4. 5813
CH 43-44 120-80 1.3387  200-120 ~4. 5380
CH 45-46 120-80 1.3429  200-120 -4, 4974
CH 47-48 120-80 1.345¢  200-120 - 4. 4566
CH 49-50 120-80 1.3468  200-120 -4.4160
CH 51-52 120-60 1.3504  200-120 -4.3747
CH 53-54 120-80 1.3542  200-120 - 4. 3342
CH 55-5¢C 120-80 1.3570  200-1£0 -4.2936
CH 57-58 120-80 1.3564  200-120 -4.2574
CH 59-60 120-80 1.3619  £00-120 -4.£180
CH e€l-¢2 120-80 1.3675 200-120 -4.1791
CH  €3-¢64 120-80 1.3706¢  200-120 =-4.1410
CH €5-66 120-80 1.3741  200-120 -4.0994
CH 67-68 120-80 1.378€  200-120 -4.0600
CH €9-70 120-80 1.3834  200-120 -4.0217
CH 71-7% 120-60  1.3870  200-120 -3.9 79
CH 73-74 120-80 1.3886¢  200-1£0 -3.9380
CH 75-7¢ 120-80 143916  200-120 -3.8997
CH 77-78 120-80 1.3942  200-120 =3.8577
CH 79-80 120-60  1.395  £00-120 =3.8165
CH B1-82 120-80 1.30683  200-120 -3. 770
CH &3-84 120-860 1.3994  200-120 -3. 7363
CH B85-8¢ 120-80 1.4087  200-120 -3. 6953
CH 87-8 120-80 1.4044  200- 120 -3. 6545
CH 89-90 120-80 1.4075 £00-120 -3.€124

15h

500- 200
500-200
500-200

500-200
500- 200
500-200

500-200
500~ &GO
500-200
500-200
500~ 200
500- 200
500-200
500-200
500-~200
500~ 200
500~ 200
500~ £00
500~ 200
500-200
500-200
500-200
500~ 200
500~ 200
500-200
500-200
500- 200
500-200
500-200
500- 200
500-200
500~ 200
500-200
500~200
500-200
500-200
500~-200

500~ 200

500~ 200
500-200
500= 200
500- 200
500- 200
500~ 200
500~ 200
500« 200
500- 200
500~ 200
500~ 200
500- 200
500- 200

« 0000
« 0000
« 0000

« 0000
« 0000
« 0000

« 0000
« 0000
« 0000
« 0000
« 0000
« G000
« 0000
-« 0000
- 0000
-« 0000
. 0000
« 0000
« 0000
« 0000
«000Q
« 0000
« 0000
« 0000
« 00060
» 0000
« 0000
« 0000
« G000

« 0000

. 0000
«0000
« 0000
« 0000
. 0000
. 0000
« 0000
« 0000
» 0000
« 0000
« 0000
« 0000
« 0000
. 0000
« 0000
-0000
. 0000
« 0000
. 0000
. 0000
« 0000

10M
15M

=M
10M
154



1973 JW STATION 89 DEPTH 72 M SWEFP 80 M
MEAN VALUE OF PROFILES BVER 5 INTEEVALS,

1973

1973

CH
CH
CH
CH

1- ¢
-1z
13~-18
19-24
£5=-30
31-3¢
37-42
43= 44
49~ 54
55- €0
€cl-Co
€7-78
73~78
79-84

120~-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
126-60
120-80

-« 0724
1.197¢
le 8808
2. 1638
2.2313
2. 2476
2.2577
2.2718
202849
2. 0984
£.3108
2. 3220
Ce 3358
Ze 3474

£00~120 + 1673
£200~120 -1.0£58
200-120 -1. 6540
200-120 =-1.8865
200-180 ~1.8888
£200-120 -1.8378
200-120 ~1.7774
200-120 -1.7p28
200-120 ~1. 6646
200-120 -t1. €084
200-120 -1. 5488
20C-120 -1.4832
200-120 -1.4191
200-120 -1.3588

JUN STATION 90 DEFTH 16 M SWFEP 25 M
MEAN VALUE OF PHOFILES GVER

CH
CH
cH

i-21
ee-4p
43=- 63

120-80
120~-80

-« 4795

-« 7790

120-80 ~1.0059

o INTERVAL &

200-120 »0017
200-120 -«1091
200-120 -.2032

JUN STATI@N 92 DFFIR 85 M SWEFF 110 M
MEAN VALUE @F FROBILES OVFRE 5 INTERVALZ

CH

1- 4
5~ 8
9-12
13-16
17-€0
gl-24
eo-28
9= 32
33-3¢
37-40
41-44
4 5= 48
Yg= 52
53~ 56
57- €0
€1-¢64
65 €Y

120-80
1£0-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
120-80
1£0-80
120-80
120-80
120-80
120-80

120-80

120-80

« 7034
«9 638
1.02¢€0
1.0235
1.0227
1. 0241
1. 0E¢CE
1. 0899
1.0353
140383
1.0398
1.0420
1.04¢€€
1.0501
1.0523
10567
1,091

200-120 1.0918
200-120 1.33¢¢
£200-120 1.430¢€
£00-120 1.490%2
200-120 1.54¢€!1
200-120 1.€044
£00-120 1. €5¢¢€
200-180 1.7094
200-120 1.7€14
£200-120 1.813¢
200-120 l.HE&27
200-120 1.9215
£00-120 1.9 721
200-120 &.0212
200-120 £.0711
£00-120 £.1202
200-120 241705

155

500-200
500-200
500~ 200
500~-200
500-200
50G-200
500- 200
500~ 200
500-200
500- 200
500-200
500- 200
50C¢-200
500-200

500~ 200
500-%2060
500~ 200

500~ 200
500-200
500-200
500-200
500-200
500- 00
500-200
500-2060
500-200
500-200
500-200
500-200
500-200
500-200
500~ 200
500-200
$00~- 200

« 00600

+ 0000

« 0000
« 000D
« 0000
« 0000
« 0000
« 0000
« 0600
-« 00G0
« 0000
» 00CO
« 0600
« 0000

0000
0000
+ 0000

« 3655
« 1512
«DEES
271
. 49 3
« 7123
9 €E2
Lo 2201
1.47T%
1. 7377
1.9984
2.2508
2o 5282
e M 53
3.0487
3.3124
3 5740

v
10M
154
a0
em
S0M
354
40
459
50M
S5t
€0M
GhY
70M

™
10M
(R ]

Ly
10M
154
Z20M
28
30M
38
404
45
50M
595
€0M
€51
70M
™™
80OM
o3 ]



1973 JUN STATION 94 DFPTH 39 M SWEEF 434
MEAN VALUF OF PROFILFS OVER S INTERVALS

1973

1973

1973

CH
CH
CH
CH
CH
CH
CH

1-12
13-24
25~ 36
37~ 48
49+~ €0
€l1-7¢
75~84

120-80
120-80
120-80
120-80
120-80

- 3647
-=4811
- 7694

« 6710
-+ 3225

120-80 - 1.2742
120-60 -1.925¢

200-120
200~ 120
200-120
200-120
200- 120
200-120
£00~-120

JUN STATION 95 DEPTH 29 M SWEFF 3¢ M
MEAN VALUF OF PROFILFS @VER 54 INITFRVALS

CH
CH
CH
CH
CH

- JUN STATION 96 DFFTH 37 ™
MEAN VALUE OF FROFILES OVER 5M INTERVALS

1-16
17- 3%
33-43
- ¢4
65-80

1-12
13-24
25-36¢
37-48
49- €0
€1-72
73-84

120-80
120-80
120-80
120-80
120-80

120-80
120-80
120-80
120-80
reo-80
120-80
120-80

7342
1. €290
2.5813
241100
1.9330

1.575¢6
i.o8282
1.7257

1.7588-

1.7885
1:7813
17997

200~120
200-120
200-120
200-1&0
200-120

SWEEF 42 M

200~ 120
200-120
200-120
200-1820

200- 120

200-120
200-120

JUN STATION 97 DEPTH 31 M SWEEP 35 M
MEAY VALUE OF Ph@FILES OVFE 5 INTExVALS

CH
CH
CH
CH
CH
CH

1-14
15-28
£9-42
43~ 5¢
87-70
71-84

120-80
120-80
120-80
120-80
120-80
120-80

1. 3671
29357
4o 4587
5. 5274
€e 3754
Ce 8454

200-120

200-120

£00-120
2060-120
200~120
200-120

156

9939
1. 6060
£.0218

« 64E5

« 0563
-e 8305
‘-4315

« 7404
1.505¢&
2.0€92
2. 3300
2e 7151

-+9032
~2.0€602
~3¢3155
=4.3875
- 5. 1 GCE
- 5. 6759
- 5.9004

*« 509 4
» 4200
« 3413
1452
« 2209
« 08 39

500-200
500-200
500~-200
500-£00
500- 200
500-200
500-200

500~ 200
500- 200
500-200
500-200
500-200

500-200
5060-200
500~ 200
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