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ABSTRACT

Ryan, P. M., L. J. Cole, D. P. Riche, and D. Wakeham. 1981. Age and growth
of salmonids in the Experimental Ponds Area, central Newfoundland, 1977-80.
Can. Data Rep. Fish. Aquat. Sci. 304: iv + 284 p.

Age and growth data of Atlantic salmon (Salmo salar) and brook trout
(Salvelinus fontinalis) from the Experimental Ponds Area, Newfoundland, 1977-80,
were presented with some analyses. The Experimental Ponds Area is three small
lakes and four tributary streams at the headwaters of the Northwest Gander
River. Data included were empirical and averaged lengths, weights, ages, and
scale measurements, length-scale relationships, back-calculated lengths at age
of the year-classes, length-weight relationships, and length-frequency distributions
of the age groups. The development of species-specific length-scale relationships
of salmonids in the Experimental Ponds Area was described. Year-to-year
variation in growth within and between ponds was compared.

Key words: Atlantic salmon, brook trout, Experimental Ponds Area, age and
growth.

RESUME

Ryan, P. M., L. J. Cole, D. P. Riche, and D. Wakeham. 1981. Age and growth
of salmonids in the Experimental Ponds Area, central Newfoundland, 1977-80.
Can. Data Rep. Fish. Aquat. Sci. 304: iv + 284 p.

Les données sur 1'age et la croissance du saumon de 1'Atlantique (Salmo
salar) et de 1'omble de fontaine (Salvelinus fontinalis) du secteur expérimental
de Terre-Neuve, recueillies de 1977 a 1980, sont présentées avec certaines
analyses. Le secteur expérimental se compose de trois petits lacs et de
quatre cours d'eau tributaires aux branches de téte de la riviere Gander
nord-ouest. Les données comprennent les longueurs, les poids, les ages empiriques
et moyens, ainsi que les mesures des écailles, les rapports longueur-écailles,
les longueurs calculées a posteriori aux différentes classes d'ages, les
rapports longueur-poids et les distributions longueur-fréquence des groupes
d'3ge. L'évolution des rapports Tongueur-écailles pour chaque espece de
salmonidés dans le secteur expérimental est décrite. On compare la variation
d'une annde a 1'autre de la croissance au sein du méme étang et d'un étang a
1'autre.




INTRODUCTION

This report is a documentation of the existing data base for continuing
studies of saimonid age and growth in the Experimental Ponds Area, central
Newfoundland.

The Experimental Ponds Area consists of three smail lakes and four tribu-
tary streams at the headwaters of the Northwest Gander River, Newfoundland.

Increasingly larger amounts of limnological data have been obtained from
the Experimental Ponds Area since 1977 for the purpose of documenting natural
variation prior to an experimental alteration of part or all of the Area. At
this writing the planned experimental alteration is application of pesticide
to a part of the Area in a manner comparable to that used by the Provincial
Department of Forest Resources and Lands to combat infestations of the spruce
budworm (Choristoneura fumiferana). It is hoped that "“pre and post-treatment"
comparisons, coupled with "treated and untreated" comparisons, will indicate
any long-term effects of currently applied forest pesticides on Newfoundiand's
freshwater ecosystems.

The three lakes in the Experimental Ponds Area are, from south to north
and upstream to downstream, Headwater Pond (48°16'51"N, 55°29'39"W), Spruce
Pond (48°19'40"N, 55°28'24"W), and Little Gull Lake (48°21'50"N, 55°29'38"W).
Headwater Pond and Spruce Pond are the most intensively studied of the three.
Data from Little Gull Lake have been incidentally collected as time permitted.
Headwater Pond has an area of 76.1 ha, a mean depth of 1.1 m, one inlet stream,
and one outlet flowing into Spruce Pond, 3.5 km to the north. Spruce Pond,
the portion intended for experimental treatment, has an area of 36.5 ha and a
mean depth of 1.0 m. Apart from its major inlet from Headwater Pond, it has a
minor inlet and an outlet flowing into Little Gull Lake, 3.3 km to the north.
Little Guil Lake, with an area of 306.5 ha and a mean depth of 1.7 m, has five
inlets and drains into Little Guil River and on downstream to the Northwest
Gander River, Gander Lake, Gander River and into the Atlantic Ocean.

The Experimental Ponds Area is accessible to sea-run fish. Fish species
captured in the Experimental Ponds Area are Atlantic salmon (Salmo salar),
brook trout (Salvelinus fontinalis), threespine stickleback (Gasterosteus
aculeatus), and American eel (Anguilla rostrata). Further description of the
Experimental Ponds Area will be included in future reports documenting physical
and chemical limnology, phyto and zoopiankton dynamics, macrozoobenthos dynamics,
and other aspects of fish population dynamics.

In this report, emphasis is placed on the development and documentation
of comparative age and growth data of Atlantic salmon and brook trout in the
Experimental Ponds Area. Although some analyses are included, the report is
intended. primarily as a medium for filing and archiving data for more detailed
analyses in future reports.

MATERIALS AND METHODS

Salmonid age and growth data were obtained from Spruce Pond from 1977 to
1980, from Headwater Pond from 1978 to 1980, and from Little Gull Lake in
1979. Fish were captured with gillnets, fyke nets, trap nets, electroshockers,
rod and reel, stream counting fences, dipnets and seine nets.



The principal method of capture of fish used for age determination over
the period 1978-80 was fyke netting during the course of population estimates
each spring and fall. A subsample, stratified by length!, of the total catch
cf each species was processed for age and growth data. Stretched mesh size of
fyke nets was 19 mm in all cases except for one net in each of Spruce and
Headwater Ponds in 1979 and 1980 which had 13 mm mesh.

The majority of age and growth data from Spruce Pond in 1977 were obtained
by 38 and 50 mm stretched mesh gillnets set in July. Age and growth data from
Headwater Pond in 1978 were obtained in August and September by shallow-water
trap nets made of fly mesh (Beamish 1972), 19 mm mesh fyke nets, and 38 mm
mesh gillnets. Salmon and trout were obtained from Little Gull Lake in August
1979 with 19 mm mesh fyke nets and beach seines. Angled fish, principally
obtained during creel censuses of 1979 and 1980, subsamples of fish captured
in counting fences adjacent to the ponds, and electroshocked fish obtained
during stream surveys were also processed for age and growth data.

Fish were processed for age and growth data immediately after capture
and, in most cases, released. A minority were processed after freezer storage
and thawing. They were measured for fork length to the nearest millimeter, in
most cases weighed to the nearest gram, and scales were scraped from the area
above the lateral line just posterior to the dorsal fin. Scales were stored
in envelopes used for data recording. Sex and maturity were determined by
macroscopic examination of the gonads of killed fish. Occasionally, sex and
maturity were categorized by external examination of color and extruded
reproductive products. A mature fish was defined as one that was going to
spawn in the year of capture or that had previously spawned.

In the Taboratory, scales were examined with a Bausch and Lomb micro-
projector at a magnification of 46 diameters. If scales regular in shape and
appearance were available, an age was assigned to each fish equal to the
number of completed annuli as described by Tesch (1971). A scale from each
aged fish was measured from the focus to the scale margin and to each annulus
at the anteriormost edge.

The data from each fish were punched on a general purpose, 80 column
computer card for processing in the manner detailed by Nickerson et al. (1980).

A total of 1273 salmon, two of which were sea-run, from Spruce Pond,
Headwater Pond, and Little Gull Lake and 1562 trout from Spruce and Headwater
ponds were included in the age and growth calculations in this report. Three
trout captured in Little Gull Lake in 1979 and additional fish, Tacking suitable
scales or whose weights were not obtained, were listed in the Appendices but
were not processed further,

A Tength-scale relationship for each of the salmonid species in the
Experimental Ponds Area was derived as suggested by Carlander (1981) and
tested for suitability in the following manner.

INear the beginning of a given population estimate, fish were selected,
approximately at random, from the catch. As the estimate progressed, captured
fish in those length intervals (cm) including few or no fish were more intensively
sampled so that data from fish in each length interval would be available.



With the exception of the two sea-run salmon, data from each species were
grouped, overall length-scale relationships were obtained and used to generate
calculated lengths at age of each species in each water body. These lengths
were compared to calculated Tengths at age obtained by the use of length-scale
relationships generated only from the data of each water body. For future
comparisons, those data used for the construction of age-length relationships
(calculated lengths at age separated by year-class and year of capture) were
generated using both the applicable overall relationship and the relationship
derived from a given pond in a given year.

Upon acceptance of the suitability of species-specific length-scale
relationships from the Experimental Ponds Area (see Results), calculated
lengths at age were generated for the following data combinations using the
appropriate species-specific length-scale relationship.

Calculated lengths at age, exclusive of those for sea-run fish, were
generated, with separations made by year-class and year of capture, using only
fyke and trapnetted fish to avoid bias resulting from gear selection for
specific lengths. Calculated lengths at age of the year-classes were then
obtained using the data from all years and giving equal weight to the calculated
lengths at age of each fish. This procedure generated length at age data for
salmon year-classes 1972-79 and trout year-classes 1973-79 and permitted
comparisons of growth of the individual year-classes to be made within and
between ponds.

Overall growth and its variation in each pond was described by combining
data from 1977 to 1980 obtained from fyke and trapnetted fish. Equal weight
was given to the calculated lengths at age of each fish.

Calculated lengths at age of the two sea-run salmon were generated separately
using the overall length-scale relationship of salmon. It was recognized that
extrapolation was extensive for these calculations.

For future computations of population age structure and biomass, fish
obtained for age determination each spring and fall during population estimates
and those from Spruce Pond in 1977 and Headwater Pond in 1978 were processed
with separations made according to year and season of capture. This also
provided comparable length-weight relationships and a check on possible aging
and transcription errors.

RESULTS
SPECIES-SPECIFIC LENGTH-SCALE RELATIONSHIPS

Raw data used in all computations are shown in Appendix 1 (salmon) and
Appendix 2 (trout).

Calculated lengths at age of salmon from each water body obtained through
the use of the overall length-scale relationship were only slightly different
from those calculated lengths at age derived through the use of the relationship
from each respective water body (Table 1, Appendix 3). Differences in the
calculated lengths at age were all less than 5 mm and reached a maximum in the
few data from Little Gull Lake. Differences in the calculated lengths obtained
from Spruce and Headwater ponds were a maximum of 2.9 mm.



Table 1 . Comparisons of calculated lengths at age of Atlantic salmon derived from the use of length-scale relationships from each pond to those
calculated lengths at age derived from the use of the overall length-scale relationship from the combined data.
Derivation of Length-scale relationship Calculated length (mm) at age
length-scale No. of Correlation
Collection relationship fish Intercept Slope coefficient _ 1 _2 3 [] 5 6 7
Spruce Pond Spruce Pond
1977-80 1977-80 754 2.7366 0.640 0.9026 56.7 90.8 128.3  166.1 194.7 220.1 215.0
Three Areas
1977-80 1271 2.7593 0.630 0.8902 57.3 91.3 128.6  166.4 194.9 220.3 215.0
Headwater Pond Headwater Pond
1978-80 1978-80 445 2.8727 0.596 0.8327 64.0 102.8 141.1  175.3 205.2 240.6
Three Areas
1977-80 1271 2.7593 0.630 0.8902 61.1 100.4 139.6 174.4 204.5 240.1
Little Gull Lake Little Gull Lake
1979 1979 72 2.5265 0.672 0.9284 52. 81.9 117.3  150.8 225.8
Three Areas
1977-80 1271 2.7593 0.630 0.8902 57. 85.7 120.1  153.5 227.0




Similar comparisons with brook trout also indicated slight differences
with a maximum of 2.6 mm (Table 2, Appendix 4).

Such differences were ccnsidered inconsequential in comparison to measurement
error and to those errors arising from the use of length-scale relationships
based on small sample sizes distributed over a small range of the varijates.
Accordingly, the overall species-specific, length-scale relationships were
employed for further calculations. Discussion of this matter can be found in
Carlander (1981). Additional data, to be used in future comparisons of these
differences, are listed in Appendices 5, 6, 7, 11 and 12.

SALMON GROWTH IN LENGTH

Mean calculated lengths at age of the year-classes of salmon from Spruce
Pond varied slightly with year of capture (Table 3, Appendix 5). Combinations
of these data by year-class (Table 4) were indicative of a variation in year=-class
growth.

The growth increments of the year-classes of salmon from Spruce Pond
(Table 5) indicated a gradual decrease in first year growth from 1972 to 1976
followed by an increase from 1977 to 1979. Summations of first and second
year growth increments, primarily experienced in the stream environment, were
also indicative of a salmon growth rate decrease to 1976 followed by an increase.
Summations of third and fourth year increments indicated 1977 as the poorest
year for growth followed by 1976. Summations of increments from the first
four years of 1ife indicated that, over the period 1975-79, 1976 was the
poorest year for salmon growth and was foliowed by increasing growth rates in
later years.

Mean calculated lengths at age of the year-classes of salmon from Headwater
Pond varied slightly with year of capture with the calculated lengths at age
of a given year-class being consistently greater with later date of capture
(Table 6, Appendix 6). Most sample sizes were small. Combinations of these
data by year-class (Table 7) were indicative of a variation in year-class
growth.

The growth increments of the year-classes of salmon from Headwater Pond
(Table 8) indicated, with one exception, slowest first year growth and the
smaliest sum of first and second year growth in 1978. The first year growth
of the 1973 year-class was calcuiated from only two fish. Summed third and
fourth year increments were least in 1977 as they were in Spruce Pond. Summations
of increments over the first four years of life indicated that over the period-
1975-79, slowest salmon growth occurred in 1978 with a decrease to that period
and an increase afterwards.

Calculated lengths at age of the year-classes of salmon from Headwater
Pond were greater than those from Spruce Pond (Fig. 1) for each year-class
except 1978 when the pattern reversed.

Calculated 1engths at age of the year-classes of salmon from Littie Gull
Lake, basad on small sample sizes, were similar to those from Spruce and
Headwater ponds (Table 9, Appendix 7).



Table 2. Comparisons of calculated lengths at age of brook trout derived from the use of length-scale relationships from each pond to those
calculated lengths at age derived from the use of the overall length-scale relationship from the combined data.

: . Length-scale relationship
Derivation of Calculated length {mm) at age

length-scale No. of Correlation
Collection relationship fish Intercept  Slope  coefficient N 1 2 3 4 5 6
Spruce Pond Spruce Pond
1977-80 1977-80 817 2.7002 0.831 0.8949 68.4 123.9 175.2 219.5 283.7
Spruce and
Headwater Ponds
1977-80 1562 2.5948 0.866 0.8860 65.8 121.8 173.8 218.4 282.9
Headwater Pond Headwater Pond
1978-80 1978-80 745 2.4955 0.898 0.8803 61.0 117.5 174.0 221.5 272.7 304.4
Spruce and
Headwater Ponds
1977-80 1562 2.5948 0.866 0.8860 63.4 119.6 175.6 222.8 273.8 305.1
< s -



Table 3 . Calculated lengths at age by year-class and year of capture of Atlantic salmon from Spruce Pond.
Calculations are based on fyke netted fish only.

Year Year of No. of Mean calculated length (mm) at age
Class Capture Fish 1 2 3 4 5 6 7
1972 77 1 109.8 151.3 184.5 229.6 251.9
78 1 44 .4 64.9 101.3 134.6 166.5 185.2
79 1 59.2 80.5 112.5 156.5 169.6 194.3 215.0
1973 77 7 67.3 100.3 137.1 168.2
78 30 55.0 88.5 123.5 154.7 183.9
79 8 59.7 92.3 127.2 166.4 192.6 217.1
1974 77 13 70.1 107.9 147.1
78 75 54.0 89.1 128.2 165.8
79 25 61.4 92.8 123.8 161.9 189.7
80 2 62.0 103.7 148.1 176.7 204.8 235.7
1975 77 10 63.3 93.9
78 70 50.4 83.2 112.2
79 53 61.1 92.4 128.5 165.0
80 14 59.5 99.8 142.2 186.1 217.6
1976 77 4 51.9
78 86 51.6 84.3
79 76 59.8 95.4 128.7
80 63 56.0 92.3 132.1 171.0
1977 78 8 56.9
79 37 57.3 86.7
80 55 57.8 93.4 133.4
1978 79 4 60.4
80 43 59.6 96.2
1979 80 6 60.4
Weighted mean 56.8 90.8 127.7 166.6 193.2 215.6 215.0
Standard deviation 10.0 14.4 20.6 22.0 27.3 23.5 0.0

Number of fish 692 €92 670 494 280 82 12 1



Table 4 . Calculated Tengths at age of the year-classes of Atlantic salmon in Spruce Pond.

based on fyke netted fish only. The number of examined fish of each year-class

is bracketed.

Calculations are
in each age group

Year- Year of No. of Mean calculated length (mm) at age
Class Capture Fish 1 2 3 4 5 6 7
1972 77-79 3 71.1 98.9 132.8 173.6 196.0 189.8 215.0
(3) (3) (3) (3) (3) (2) (1)

1973 77-79 45 57.8 91.0 126.3 158.9 185.7 217.1

(45) (45) (45) (45) (38) (8)
1974 77-80 115 57.6 92.3 129.7 165.1 190.8 235.7

(115) (115) (115) (102) (27) (2)
1975 77-80 147 56.0 38.8 121.6 169.4 217.6

(147) (147) (137) (67) (14)
1976 77-80 229 55.5 90.3 130.2 171.0

(229) (225) (139) (63)
1977 78-80 100 57.5 90.7 133.4

(100) (92) (55)
1978 79-80 47 59.7 96.2

(47) (43)
1979 80 6 60.4

(6)

Weighted mean 56.8 90.8 127.7 166.6 193.2 215.6 215.0
Standard deviation 10.0 14.4 20.6 22.0 27.3 23.5 0.0
Number of fish 692 692 670 494 280 82 12 1




Table 5 Calculated growth increments of the year-classes of Atlantic salmon in Spruce Pond.
Calculations are based on fyke netted fish only.

Year- Year of Mean calculated growth increment (MM) in

Class Capture 1972 1973 1974 1975 1976 1977 1978 1979

1972 77-79 71.1 27.8 33.9 40.8 22.2 -6.2 25.2

1973 77-79 57.8 33.2 35.3 32.6 26.8 31.4

1974 77-80 57.6 34.7 37.4 35.4 25.7 44.9

1975 77-80 ' 56.0 32.8 32.8 47.8 48.2

1976 77-80 55.5 34.8 39.9 40.8

1977 78-80 57.5 33.2 42.7

1978 79-80 59.7 36.5

1979 80 60.4

Sum 1st and 2nd year 85.6 90.8 90.7 88.3 92.3 92.9 96.9

Sum 3rd and 4th year 76.1 70.0 68.2 87.7 83.5

Sum 1st to 4th year 166.8 158.3 160.5 180.6 180.4




Table 6 . Calculated lengths at age by year-class and year of capture of Atlantic salmon from Headwater Pond.
Calculations are based on trap and fyke netted fish in 1978 and fyke netted fish in 1979 and 1980.

01

Year- Year of No. of Mean calculated length (mm) at age
Class Capture Fish 1 2 3 4 5 6
1972 78 2 67.3 105.1 131.7 163.4 188.8 205.3
1973 78 1 48.1 77.9 98.6 131.0 154.2

79 1 _ 59.6 102.3 162.0 200.7 226.8 244.7
1974 79 12 62.5 104.5 136.6 169.5 196.6

80 2 71.2 © 113.3 177.6 211.2 246.6 293.5
1975 78 5 55.5 88.9 113.3

79 60 60.7 101.0 137.4 167.5

80 17 63.2 105.8 148.9 189.8 222.0
1976 78 15 58.1 94.9

79 138 62.1 103.9 142.2

80 62 62.3 104.5 144 .8 183.4
1977 78 2 58.9

79 23 61.0 94.7

80 41 63.4 99.9 140.8
1978 80 14 55.3 91.0
1979 80 2 69.1
Heighted mean 61.6 101.7 141.5 176.9 211.0 248.4
Standard deviation 9.3 14.2 21.1 26.0 27.6 50.0
Number of fish 397 397 393 341 157 35 5




Table 7 . Calculated lengths at age of the year-classes of Atlantic salmon in Headwater Pond. Calculations
are based on trap and fyke netted fish in 1978 and fyke netted fish in 1979 and 1980. The number
of examined fish of each year-class in each age group is bracketed.

Year- Year of No. of Mean calculated length (mm) at age
Class Capture Fish 1 2 3 4 5 6
1972 78 2 67.3 105.1 131.7 163.4 188.8 205.3
(2) (2) (2) (2) (2) (2)
1973 78-79 2 53.9 90.1 130.3 165.9 190.5 244.7
(2) (2) (2) (2) (2) (1)
1974 79-80 14 63.7 105.8 142.5 175.5 203.7 293.5
(14) (14) (14) (14) (14) (2)
1975 78-80 82 60.9 101.3 138.3 172.4 222.0
(82) (82) (82) (77) (17)
1976 78-80 215 61.9 103.5 143.0 183.4
215) (215) (200) (62)
1977 78-80 . 66 62.4 98.0 140.8
(66) (64) (41)
1978 80 14 55.3 91.0
(14) (14)
1979 80 2 69.1
(2)
Weighted mean 61.6 101.7 141.5 176.9 211.0 248.4
Standard deviation 9.3 14.2 21.1 26.0 27.6 50.0
Number of fish 397 397 393 341 157 35 5
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Table 8 . Calculated growth increments of the year-classes of Atlantic salmon in Headwater Pond.
Calculations are based on trap and fyke netted fish in 1978 and fyke netted fish in 1979 and 1980.

Mean calculated growth increment (MM) in

¢l

Year- Year of

Class Capture 1972 1973 1974 1975 1976 1977 1978 1979
1972 78 67.3 37.8 26.6 31.7 25.4 16.5

1973 78-79 53.9 36.2 40.2 35.6 24.6 54.2

1974 79-80 63.7 42.1 36.7 33.0 28.2 89.8
1975 78-80 ' 60.9 40.4 37.0 34.1 49.6
1976 78-80 61.9 41.6 39.5 40.4
1977 78-80 62.4 35.6 42.8
1978 80 55.3 35.7
1979 80 69.1
Sum 1st and 2nd year 91.7 99.9 103.0 102.3 104.0 90.9 104.8
Sum 3rd and 4th year 71.9 72.3 70.0 73.6 83.2
Sum 1st to 4th year 174.9 174.6 174.0 164.5 188.0
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Fig. 1. Growth of the year-classes of Atlantic salmon in Spruce Pond (solid
lines) and Headwater Pond (dashed Tines). Only mean calculated lengths from
five or more 1'nd1'v1'd_ua1s are included.
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Table 9 . Calculated lengths at age of theyear-classesofAtlantic salmon in Little Gull Lake. Calculations
are based on fyke netted fish in 1979.

Year~ No. of Mean calculated length (mm) at age

Class Fish 1 2 3 4 5 6
1973 3 £8.9 96.8 140.3 173.8 202.1 227.0
1974 3 68.9 G3.1 130.1 174.5 199.6

1975 10 57.1 92.3 121.5 142 .3

1976 26 59.7  90.4  120.3

1977 13 55.1 79.0

Weighted mean 59,2 88.6 122.7 154.3 200.8 227.0
Standard deviation 9,7 13.6 16.9 22.1 24.6 14.3
No. of fish 55 55 55 42 16 6 3

vl
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Aged salmon from Spruce Pond in the summer of 1977 (gill and fyke netted
fish) and in each spring and fall of 1978-80 (fyke netted fish only) provided
data for future computation of population age structure and comparable data
for length-weight relationships (Appendix 8). These and similar data from
Headwater Pond in August and September of 1978 (trap and fyke netted fish) and
each spring and fall of 1979-80 (fyke netted fish only) (Appendix 9) also
provided evidence that the assigned ages were, for the most part, the correct
ages. For example, fish of an assigned age captured during spring population
estimates tended to be smaller than fish of the same age captured during the
fall population estimates. Similarly, mean lengths of fish of an assigned age
tended to coincide, in the younger age groups, with modes in the length-frequency
distribution.

SALMON GROWTH IN WEIGHT

Length-weight regressions of salmon from the Experimental Ponds Area
obtained with comparable gear at comparable calendar dates varied (Table 10,
Appendices 8 and 9). Headwater Pond salmon had slightly higher length-weight
exponents in the spring but slightly lower exponents in the fall than did
their Spruce Pond counterparts. There were no consistent differences between
spring and fall relationships within the same water body.

SEA-RUN SALMON

Two sea-run salmon were captured in the Experimental Ponds Area from 1977
to 1980. A 572 mm male fish was taken by fyke net in Spruce Pond in September
of 1977 and a 533 mm unsexed fish was fyke netted in Little Gull Lake in
August of 1979. Both were one sea-winter fish. Back-calculation by means of
the overall salmon Tength-scale relationship indicated that these two fish
were rapid growing in comparison to the majority of individuals from the
Experimental Ponds Area (Appendix 10).

TROUT GROWTH IN LENGTH

Mean calculated lengths at age of the year-classes of trout from Spruce
Pond varied slightly with year of capture (Table 11, Appendix 11). Combination
of these data by year-class (Table 12) indicated variation in year-class
growth. The growth increments of the year-classes of trout from Spruce Pond
(Table 13) indicated greatest first year growth in 1976 with a decrease prior
to and after that time. Summed first and second year growth was best in 1977
and least in 1975. Summed third and fourth year growth was best in 1978 and
least in 1979. Overall, first to fourth year growth from 1976 to 1979 was
best in 1977 followed by a decrease after that time.

. Mean calculated lengths at age of the year-classes of trout from Headwater
Pond varied slightly from year to year (Table 14, Appendix 12). Year-classes
varied in growth rate (Table 15). First year growth increments of trout from
Headwater Pond were greatest in 1976 and decreased afterwards, as did those in
Spruce Pond (Table 16). Summed first and second year growth reached a peak in
1976 and decreased afterwards. Summed third and fourth year growth was greatest
in 1977 and least in 1978. Overall, growth from 1976 to 1979 was best in 1977
followed by a decrease afterwards as was the case with Spruce Pond trout.



Table 10,

Length-weight relationships of Atlantic salmon from the Experimental Ponds Area, Nfld.

the spring and fall populations estimates.

Relationships are least-squares regressions of log weight (g) on

A1l fish were obtained by fyke net during
log length (mm).

Spring Fall
Dates of No. Correlation Dates of No. Correlation
Location capture Intercept Slope fish coefficient _ capture ‘ Intercept Slope fish coefficient
Spruce Pond 18/05/78-26/05/78 -3.56 2.36 125 0.989 14/09/78-06/10/78 -4.53 2.81 145 0.977
18/05/79-25/05/79 -4.30 2.70 136 0.950 12/09/79-28/09/79 -4.21- 2.66 68 0.980
19/05/80-06/06/80 -4.02 2.56 102 0.988 10/09/80-24/09/80 -4.29 2.70 81 0.989
Headwater
Pond 18/05/79-30/05/79 -4.38 2.73 155 0.956 12/09/79-02/10/79 -4.16 2.65 79 0.969
18/05/80-06/06/80 -4.25 2,67 84 0.990 10/09/80-24/09/80 -4.20 2.67 54 0.981

91



Table 11 . Calculated lengths at age by year-class and year of capture of brook trout from Spruce Pond.

Calculations are based on fyke netted fish only.

Vear of No. of dean calculated length (mm) at age
Year-class capture fish 1 2 3 4 5
1973 77 1 A 74.3 119.5 162.3 185.5
. 78 4 64.6 122.6 173.2 213.7 264.4

1974 78 18 65.3 114.5 177.2 223.2
1975 78 61 64.7 119.7 175.4

79 4 66.7 114.9 168.1 218.5

80 7 53.5 107.9 179.9 233.8 296.1
1976 78 95 67.4 125.4

79 68 72.1 132.2 181.6

80 20 56.4 118.8 177.9 225.1
1977 78 50 63.4

79 86 71.5 120.8

80 78 58.3 112.8 167.6
1978 79 53 65.0

80 67 57.7 117.0
1979 80 10 59.72
Weighted mean 64.8 120.8 174.9 223.7 284.6
Standard deviation 13.9 20.9 22.7 21.7 20.7
Number of fish 622 622 509 261 54 11

L1



Table 12 . Calculated lengths at age of the year-classes of brook trout in Spruce Pond. Calculations are
based on fyke netted fish only. The number of examined fish of each year-class in each age
group is bracketed.

Mean calculated length (mm) at age

8T

Year of No. of
Year-class capture fish 1 2 3 4 5
1973 : 77-78 5 66.5 122.0 171.0 210.1 264.4
(5) (5) (5) (5) (4)
1974 78 18 : 65.3 114.5 177.2 223.2
(18) (18) (18) (18)
1975 78-80 72 63.7 118.3 175.4 228.2 296.1
(72) (72) (72) (11) (7)
1976 78-80 183 67.9 127.2 180.8 225.1
(183) (183) (88) (20)
1977 78-80 214 64.8 117.0 167.6
(214) (164) (78)
1978 79-80 120 60.9 117.0
(120) (67)
1979 80 10 59.2
(10)
Weighted mean 64.8 120.8 174.9 223.7 284.6
Standard deviation 13.9 20.9 22.7 21.7 20.7

Number of fish 622 622 509 261 54 11




Table 13 . Calculated growth increments of the year-classes of brook trout in Spruce Pond. Calculations
are based on fyke netted fish only.

Mean calculated growth increment (MM) in

61

Year- Year of

Class Capture 1973 1974 1975 1976 1977 1978 1979
1973 77-78 66.5 55.5 49.0 39,1 54.3

1974 . 78 65.3 49.2 62.7 46.0

1975 78-80 63.7 54,6 57.1 52.8 67.9
1976 78-80 . ' 67.9 59.3 53.6 44.3
1977 78-80 64.8 52.2 50.6
1978 78-80 60.9 6.1
1979 80 59.2
Sum 1st and 2nd year 120.8 112.9 122.5 124.1 113.1 115.3
Sum 3rd and 4th year 101.8 103.1 106.4 94.9
Sum 1st and 4th year 224.3 227.2 219.5 210.2




Table 14 . Calculated lengths at age by year-class and year of capture of brook trout from Headwater Pond.

Calculations are based on trap and fyke netted fish in 1978 and fyke netted fish in 1979 and 1980.

Mean calculated length (mm) at age

Year of No. of

Year-class capture fish 1 2 3 4 5 6
1973 78 3 64.4 130.9 167.1 217.9 271.1
1974 | 78 12 2.7 127.3 183.7 240.8

79 2 71.3 136.6 180.6 229.5 288,72

80 1 ‘ 45.3 136.3 178.3 227.0 266.4 305.1
1975 78 32 65.1 129.0 203.3

79 15 75.9 139.6 202.0 248.4

80 10 56.8 106.0 167.6 224.8 272.5
1976 78 33 78.1 153.6

79 73 77.0 139.9 187.7

80 67 54.6 106.0 162.5 213.1
1977 78 4 67.9

79 99 69.7 123.4

80 159 56.6 108.8 167.2
1978 79 45 63.1

80 102 54,7 102.7
1979 80 24 57.6
Weighted mean 63.0 118.4 175.5 222.6 273.8 305.1
Standard deviation 14.4 25.8 27.6 25.8 24.0 0.0
Number of fish 681 681 608 374 110 16 _1

0¢



Calculated lengths at age of the year-classes of brook trout in Headwater Pond. Calculations

Table 15 .
are based on trap and fyke netted fish in 1978 and fyke netted fish in 1979 and 1980. The
number of examined fish of each year-class in each age group is bracketed.
Year of No. of Mean calculated length (mm) at age
Year-class capture fish 1 2 3 4 5 6
1973 78 3 64.4 130.9 167.1 217.9 271.1
(3) (3) (3) (3) (3)
1974 78-80 15 70.7 129.1 182.9 238.4 280.9 305.1
(15) (15) (15) (15) (3) (1)
1975 78-80 57 66.5 127.8 196.7 239.0 272.5
(57) (57) (57) (25) (10)
1976 78-80 173 68.5 129.4 175.6 213.1
(173) (173) (140) (67)
1977 78-80 262 61.7 114.4 167.2
(262) (258) (159)
1978 79-80 147 57.3 102.7
(147) (102)
1979 80 24 57.6
(24)
Weighted mean 63.0 118.4 175.5 222.6 273.8 305.1
Standard deviation 14.4 25.8 27.6 25.8 24.0 0.0
Number of fish 681 681 608 374 110 16 1

e



Table 16 . Calculated growth increments of the year-classes of brook trout in Headwater Pond. Calculations
are based on trap and fyke netted fish in 1978 and fyke netted fish in 1979 and 1980.

Mean calculated growth increment (MM) in

Z¢

Year- Year of

Class Capture 1973 1974 1975 1976 1977 1978 1979
1973 78 64.4 66.5 36.2 50.8 53.2

1974 78-80 70.7 58.4 53.8 55.5 42.5 24.2
1975 78-80 66.5 61.3 68.9 42.3 33.5
1976 78-80 ' 68.5 60.9 46.2 37.5
1977 78-80 61.7 52.7 52.8
1978 79-80 57.3 45.4
1979 80 57.6
Sum 1st and 2nd year 124.9 129.8 122.6 110.0 103.0
Sum 3rd and 4th year 104.6 124.4 88.5 90.3
Sum 1st to 4th year 234.4 247.0 198.5 193.3




Table 17. Length-weight relationships of brook trout from the Experimental Ponds Area, Nfld. A1l fish were obtained by fyke net during the spring
and fall population estimates. Relationships are least-squares regressions of 1og weight (g} on log length {mm}.

Spring Fall
Dates of No. Correlation Dates of No. Correlation
Location capture Intercept Slope fish coefficient capture _ Intercept Slope fish coefficient
Spruce
Pond 18/05/78-26/05/78 -4.49 2.79 109 0.986 14/09/78-06/10/78 -4.63 2.87 119 0.987
18/05/79-25/05/79 -4.68 2.88 130 0.994 12/09/79-28/09/79 -4.66 2.87 82 0.986
19/05/80-06/06/80 -5.13 3.09 86 0.993 10/09/80-24/09/80 -5.27 3.14 96 0.993
Headwater
Pond 18/05/79-30/05/79 -4.99 3.02 119 0.993 ) 12/09/79-02/10/79 -4.,41 2.78 118 0.977

18/05/80-06/06/80 -4.80 2.94 137 0.993 10/09/80-24/09/80 -4.86 2.97 226 0.996

1304
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Fig. 2. Growth of the year-classes of brook trout in Spruce Pond (solid Tines)
and Headwater Pond (dashed lines). Only mean calculated lengths from five or
.more individuals are included. :
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Calculated lengths at age of the year-classes of brook trout from Headwater
Pond were greater than those from Spruce Pond until the trend reversed with
the 1977 year-class (Fig. 2).

Aged trout from Spruce Pond in the summer of 1977 (gillnetted, fyke
netted, and angled) and in each spring and fall of 1978-80 (fyke netted fish
only) provided data for future computation of population age structure and
comparable length-weight relationships (Appendix 13). These and similar
data from Headwater Pond in August and September of 1977 (trap and fyke netted
fish) and each spring and fall from 1979 to 1980 (fyke netted) (Appendix 14)
also provided, as was the case with the salmon data, evidence that the ages
assigned to brook trout were, for the most part, the correct ages.

TROUT GROWTH IN WEIGHT

Length-weight regressions of brook trout from the Experimental Ponds
Area, obtained from fish caught with comparable gear at comparable calendar
dates, varied (Table 17, Appendices 13 and 14). With one exception, Spruce
Pond trout had slightly higher Tength-weight exponents than their Headwater
Pond counterparts.
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APPENDIX 1: ATLANTIC SALMON RAW DATA PRINTOUT

(i) Growth of salmon in Spruce Pond, Headwater Pond and Little Gull Lake
1977-80 ., . . . . . e e e e e e e 2

(ii) Growth of sea-run salmon in Spruce Pond 1977 (6+) and Little Gull Lake
1879 (5+) 56

The coding format is described in:

Nickerson, S., P. M. Ryan, G. Somerton, and J. Wright. 1980. A computer

program for processing fish age and growth data. Can. Tech. Rep. Fish
Aquat. Sci. 964: iv + 20 p.

Lake numbers 1, 2, and 3 indicate Spruce Pond, Headwater Pond, and Little
Gull Lake, respectively. '
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HEADWATER POND AND LITTLE GULL LAKE 1977-1980

GROWTH:- OF SALMON IN SPRUCE POND

METHOD LENGTH(MM)
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HEADWATER POND AND LITTLE GULL LAKE 1977-1980

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND AMNULI RADIT (MM)

ANNUL T

NO.

SEx MATURITY

WEIGHT (G)

METHOD LENGTH (MM)

LAKE NO. DATE

FISH NO.
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HEADWATER POND AND LITTLE GULL LAKE 1977-1980

GROWTH OF SALMON IN SPRUCE POND

- METHOO LENGTH (MM)

INPUT DATA

PROGRAM SCALES

MAGNIFTED SCALE AND ANNULT RADIT (MM}

ANNUILT

NO.

SEx MATURITY

WEIGHT(G)

LAKE NO, DATE

FISH NO.
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HEADWATER POND AND LITTLE GULL LAKE 1977-1980

GROWTH OF SALMON IN SPRUCE POND

"METHOD LENGTH (MM)

INPUT DATA

PROGRAM SCALES

MAGNTFTED SCALE AND ANNULT RADIT (MM)

ANNULT

No.

SEX MATURITY

WE IGHT (G)

LAKE NO. DATE

FISH NO.
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1677-1680

MAGNIFIED SCALE AND ANNULTI RADIT

GROWTH OF SALMON IN SPRUCE POND s HEADWATER POND AND LITTLE GULL LAKE

METHOD LENGTH (MM}

PROGRAM SCALES

INPUT DATA

(MM)

ANNILT

NO

SEX MATURITY

WEIGHT (G)

LAKE NO. DATE

FISH NO.
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HEADWATER POND AND LITTLE GULL LAKE 1977-1980

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND ANNULT RADII (MM)

ANNUL T

NO,

SEX MATURITY

WEIGHT (G)

‘METHOD LENGTH (MM)

LAKE NO. DATE

FISH NO.

34

.
a
<
LN L] - e e L] L]
<t wn O e @
M ¢ MO O 2 L]
e e 06 0 0 00 ® ® o o 0 060 a s 0 00 L] L] L] .
CLCNOLM OV—INMNC OOV C uwn [5e] ™ [\}]
NI TN M M T LM — [\¥] [\¥] [\¥]
® & 0 & 0 0 e &6 @ @ 5 00 0 00 2 00 L 3N } e & &6 0 00 s 8 e ® o o LN ] LN )
—LOCTMNC MMM~ TE <N ~C O ——mM V-0 oM O M
Moo em U et e = (L UL o (L (o —— ——————— o= tr—— = ——

es0 e ® ® 0600000 0000006000000 0060060006¢060600600000e06060006060060os,
—_lh—mC—mC T O LA C e~ = AN OINM O CMONC —~CS OO Ch T

— - g — e~ = e M~ — =

® 96 0 0 00 8 08000 C 0 050 00008 0 a0 0N 0000 0CA0 00000 O000 OGS
COUNCAN~CCORrOrCNAOVLTNCON~OMCHNOMCOYOITORCNONOL—MIOMOCNC M~
NI AN COMI DD DL DL LT OO o N\ om m omom ( omrm om om mm omromt (77— (U = U L O O o ot = O

OOL LTOLCT UMD OV M LM O ottt ottt e (7 U O = Y O O et (U O et i (O

CCO O C O O CCCCOCOCOOOCCCODOCCCOOCCOCCCCOCCOCCOOOCCOOOCOOOR

\
a
OO MOONMMMOMOMEOEOMOMEOME O OMMEOMMEOMEOOOMMOOOOMMOM OO OO

© 9 060 0000000000050 00000 0060000006000 150000000000000006006009e000
CCOCOCCCCCCOCCOCOCCODOOOOCCOCOCCCOOCOCCOCCCOCCOOOOOOOOOCOO

e 00000000 a0 0 e
934292308811559
476977ﬂ

. )
~
[anl aady se sV el a]e oo7. 4

e e o000 00000 .
NN O TN 23— @
MO O —

. e 000 semov s eas s 0B sO O
N N—~OOMIPORPOMM~CLLNSL <+ —D
LN COL O - PP LM

— ——

.
<
<
o

)
ONe=m
o) Y- o]
-

—

[oa¥eate Te Re T Yo Yo Ne Yo ko Yo gko N o e Yo N 00 0 0 e Yol ofe oTsofe o ks eTe oo oXuallc ale ofe oo ofs efe olo ofe el ofoefe oo ofoofo ole efvoRvaloafoofs ofs ofc ofc oXo ot o ofc o)

CECCCCXCCCTTCXLLCXXCLCLCLXLXXLXCCCXLLLTXTTOLXCCXXLXLCT XL CLXT L TOX
N e S S T o e o e e T S o e o et Sl e N Sy
AL LLCLCEL L OO ELLCTXC X C T L @ T L L L 0 CC X CC &L T LD CAL L XL
COCOCOO0OCO00OCCOO0000CCCCO00COND00CCOO0D0000DSSOCOODCEO0
M MO OO MMM O OO O NN A I AN NN N UM )

—— — — — Ottt et et ot et gt gt

CO~NMINOFDRC—~AUMIPINOFDINODIO~NMINODEO—~NMFINO-DVCC~NMIT N OV
=AM EOMOIM OO OO OO mtrmmtemt rmt e e (U AUV M MMM M P
ONONNTOOAOOOMOMOMOIMMMIEITIIIITIIIIIIIIIIIITIEIIILIEILII LT LT L L L L

DRop

aacaaq
Q200
LU L L
nNaQc

T —




HEADWATER POND AND LITTLE GULL LAKE 1977-1980

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

"METHOD LENGTH (MM)

MAGNIFIED SCALE AND ANNULT RADIT (MM)

ANNULT

No.

SEX MATURITY

WEIGHT (G)

LAKF NO, DATE

FISH NO,
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HEADWATER POND AND tITTLE GULL LAKE 1977-1980

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND ANNULI RADII (MM)

ANNUL T

No.

METHOD LENGTH(MM) WEIGHT (G) SEXx MATURITY

LAKE NO., DATE

FISH NO.
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HEADWATER POND AND LITTLE GULL LAKE 1977-1980

’

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

MAGNTFTIED SCALE AND ANNULI RADIT (MM)

ANNULT

NO.

SEX MATURITY

LAKE NO. DATE

FISH NO.

'METHOD LENGTH(MM) WETIGHT (G)
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GROWTH OF SALMON IN SPRUCE POND , HEADWATER POND AND LITTLE GULL LAKE 1977-1980

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND ANNULT RADIT (MuM)

ANNUL T

NO .

WEIGHT (G) SEX MATURITY

METHOD LENGTH(MM)

LAKE N0, DATE

FISH NO.
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MAGNTFIED SCALE AND ANNULI RADIT (MM)

HEADWATER POND AND LITTLE GULL LAKE 1977-1980
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GROWTH OF - SALMON IN SPRUCE POND
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HEADWATER POND AND LITTLE GULL LAKE 1977-1980

NO.

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

MAGNTFIED SCALE AND ANNULI RADIT (MM)

ANNUL T

SEx MATURITY

WEIGHT (G)

LAKE NO. DATE

FISH NO.

METHOD LENGTH (MM)
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HEADWATER POND AND LITTYLE GULL LAKE 1677-1980

GROWTH OF SALMON IN SPRUCE POND

METHOD LENGTH (MM)

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND ANMNULI RADIT (MM)

ANNUL T

NO.

SEX MATURITY

WEIGHT (G)

LAKE NO, DATE

FISH NO,
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MAGNIFTED SCALE AND ANNULT RADIT

HEADWATER POND AND LITTLE GULL LAKE 1977-1980
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MAGNIFIED SCALE AND ANNULI RADIT (MM)

"HEADWATER POND AND LITTLE GULL LAKE 1977-1980
ANNULT

’
NO .

SEX MATURITY

GROWTH OF SALMON IN SPRUCE POND

METHOD LENGTH(MM) WEIGHT{G)
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GROWTH OF SALMON IN SPRUCE POND 4 HEADWATER POND AND LITTLE GULL LAKE 1977=1980

INPUT DATA

PROGRAM SCALES

MAGNTIFIED SCALE AND ANNULI RADIT (Mmy

ANNULT

WEIGHT (G) SEX MATURITY NO.

.METHOD LENGTH (MM)

LAKE NO. DATE

FISH NO.
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HEADWATER POND AND LITTLE GULL LAKE 1977-1080

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

SEX MATURITY

(MM)

MAGNIFIEN SCALLE AND ANNULT RADTIY
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NO.

WEIGHT (G)

METHROD LENGTH (MM)

LAKE N0O. DATE

FISH NO.
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HEADWATER POND AND LJTTLE GULL LAKE 1977-1980

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND ANNULTI RADIT (MM)
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METHOD LENGTH (MM)
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HEADWATER POND AND LITTLE GULL LAKE 1977-1980

GROWTH OF SALMON IN SPRUCE POND

*METHOD LENGTH (MM)

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND ANNULT RADIT (MM)

ANNULT

NO.

SEX MATURITY

WEIGHT (G)

LAKE NO. DATE

FISH NO.
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HEADWATER POND AND LITTLE GULL LAKE 1977-1980

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND ANNULTI RADIT (MM)

ANNULT

NO.

METHOD LENGTH (MM) WEIGHT(G) SEX MATURITY

LAKE NO. DATE

FISH NO.
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HEADWATER POND AND LITTLE GULL LAKE 1977-1980

’
NO.

GROWTH OF SALMON IN SPRUCE POND

METHOD LENGTH (MM)

INPUT DATA

PROGRAM SCALES

MAGNTIFTIED SCALE AND ANNULI RADIT (MM)

SEX MATURITY ANNULT

WEIGHT (G)

LAKE NO. DATE

FISH NO.

B . .
LN M~ <
~ n C
. L] L] L L] L] . L] L] L] L] o e L] L]
- = N c — ~C N =~ o N o ©
< @ 0 ~ S © ne R T R VT n ™
e & a o ” & @ & 0 . ® 0 o 0 0 & & 0 o ® & 0 & 00 LN ) ¢ o ® ® © 6 5 0 9 ® 0 & e " 0o
~etCc aNunacmOn < UMMM COCRMO ~0N 0N MNCCT —~O0CT OMNCHh —O
MMMme M NN M WPLTILEOLTOOOME MMM TN M NOMIANLINANNOOETC M

DI S I R R R I A I I SN W)
—_— e COONDTRFTDONCNNC M-S
AN e M e e OV

EEEEERERX e e o s 000060000000 0000000
COCC—~VOO00 IOV CUNOOMCUINNC —UN~O
OO NN N = O = U~ = = O~ U e

TN O NNCcTMe~CcNrOCO T 129203?097\. oo vomnaTerCracrn oL coro

— ——— ——— —— = et — — — - — —

© 6 060 0 5060 00 0000000 0000006000088 6098 060604a0000000000600000600o000
AL CUNCMNCONSAMNMAULCL ~IVC ~LMANOLC—~ANCOOL MO~ O TN T O OONL VN
SO SN CMONCOCCICSINTNLINTIONLE ICMI NIt eI Mt nesrne™

MMMICME mMIMUNMNNSTMEmMEMOMmEANMMUNEOMCONMEEOIMMESETOMONMEMMTN

COoOOCCCCOoOOOQCOCOCOCoOOOCOOOCCOCCOCOCCccCccccocccoccococccccocco
\

4

MMM MMM MMM OMEOMOOMOOMMOOOMEIO MMM

© 000 6000 00006000001 0000060006006 060 06060 0006000660600 068 060600640000 0o0o0

MIVCLCTITOUNTAFNANSICIOOCTCSONEMUEMTMINMN~OCINC L ST —~MMNCOMO T

FOLNUNTLSLCNDOVNNS—T DL VL INC MO~V ITOLNNTOODINNNMLTOTDLTOU.TN
— — — —— —

® 6 8 6 & 0600 0 0060 00 0 OO 000 O OB OO T OSSP OO S S0 0 S 00O S0 0o e o0
M~N—NMNMONNCCMITOTOIIINIMITONONNIND MG O IONNICUNITIMIDCNNNNS T NG
Ve LA COTXCCNRNNCMOTCINNMNOTMINAICCIOCMNIN—=CMOCCECITE IO o
ot ot et (\] ot . mt gt =t (N (N et et et ot (N 7t et (2 ittt () ot ot (N O\ ottt ot et et et ot o (\J = (\J -

NONDNONO N0 00 OO0 OO0 00 0 OO 0 0000 OO0 O N0 OO0 N OO0 0L ONDNDO DO OO0 OO0

cocoQoococooococcocoCcocorocoOCCCOCCOCOCOCCOCCOCCOCOCCCOOCCOTOOOCCOCO0OCCOCOOO
P P P P P PP P P P PP P o e P P PP P P P P o P e e P P P P P P P P P P P P P P o P P P P P P P P P P P e
yuruyecooocoocoocococococoocococococcoococccroccccocrcorrcccrrrcrrr 0000
OCCOCOCOOCCCOCDOOCOO000DCCCOCOO00COOCO0OT00CCOOOCCCIDTTO

TV LDOXDLTCRRNCCTCOCOOCCOCCT OO COCRCOCOOO0OCOOCCOOOCOO00
- — ot el et P P P P P TaVEQN A VI gV 1o NTo VT Vo NT o N1 G NTo NI VIRV oV o VI QNI o VT N oV (V)

[aVIaV[aVIaVEQNToVIaVEQ FIaNT oV QNI Q VIaNToNT QNN T o] aVIaRToV] gV VI NEANT A N QN N IoV RV g o N To VEQNTAVE (VIS VTGN TS VEANT AV QN T A NI VE o VY A VTQN L VTN T V[o VT4 VTN E o VT4V oV}

OO TIRO—~NMIUNOVPO~NININIOFDTO—~NMINOMDENMINOMDPRO~NMINOSDO O
CAUNCTOXDCPOCOCCRTTOCOCOOCOOC O mir mtrmirmirm et st (AU N LI MO MM MMM M 2
AN S g S B Ak A 0 4T 2l alVallolTalValValiaValValValVolV o Ta YV oIV Vol oTTalVATTaYV o YVA Vo TT IV YT LV ol VRITAIVA RV LTIV o} TR}V ol gl o]

DROP
»
DROP




HEADWATER POND AND LIYTLE GULL LAKE 1977-1980

NOI

GROWTH 0OF SALMON IN SPRUCE POND

INPUT DATA

“ROGRAM SCALES

i

MAGNIFTEND SCALE AND ANNULT RADTII (MM)

"METHOD LENGTH (MM) yEIGHT(G) SEx MATURITY ANNUL T

LAKE NO, DAYE

FISH NO.

. . -
(=] o >
-9 u O
. . LRCIY . . o LY ° s ..
o c cu~ oL — o c [ SR oY o)
un o nee n m < E A 2N N
) . e v e0oce 000000000 LGRS ) * - o o . . .
e O AN COTCTOINLE MO g TN O xun o] < O
(S RN AU ZaW sVl osTasTas [aa [aVE - JoWE- Jap e\ oe ToN] NN M [\ V] N ™ o

@ @ ® 0 & 08 08 0 & 000 0o e 0 ® ¢ & 8 0 0 8 5 09 O 0 0 et L 2 ) ® 0 & 0 5 O 0 0 0 0o
TUNMOC TM~ONMT FTTNTNCNTA~M FONTCLENMOCHOLCME NG NRC NCOVT NN @
OO N = O VUL = O = U mt e LU= L= (e U OOt it o= Ot o O\t o i ot (U O\ o o

© 0 000000 0000009000000 0660600000060 09090000008 ¢00600¢60¢§60000000o0
VOO —~CCOCICCTNO~LMCOTs m—m—~0Cr 0~ NC LT TR~~~ OCC LI T RLOT — G

e~ et Pt e g ——— — - — ——— — —— =

8 &80 005 000208000000 080 0408 05 8. EUGEAO0ALI B0 0008000080880
e NO =N~~~ NN NN CE~-CCNCIMNTCTLCIV T~ GO OCMOCONNCTT NSNS N
LM MEMNNNMSECINCMmE Y TTUIUNLTNI I ANNNAN—~N—~MAN~ M — NN N M

MITNMANCECNSTMNMIMIMOMMmIOCUNIMITINTT AN TNV~ RN~ NM

CCOOOOOOOCOOCOOCCOCCCCCOCCCCOCQRCCCCCCCCCOCCCOCCCCCOCCOOO

A}
.
OO OO OO OO OO OO OO OO OO MO OO MMM

® T 0 0 5 060 08 0 0 0 " 9SO 0O O N OO O OO O OO O OO0 00 0O SO 000 OO OU OO O 0
LCCOCMIOT CLIMCNCELENLITITN~LOMN e~~~ COCCOCC CCOCOCCCOOOCCOOOOOD
NCNMANUNNNSTONM IO N TN~ O ™M

— —— ——

© 8 0 00 00 © 009 000 0L 0 0E0 00000 ETOOED OG0 OIS SO0 CSS0SSNOLe
CNTMOMONC M UNTINOVCCINNA—MTOMCMMODMNTDAR ~MANCR—~RNNT—~NI~FTOTR
M—=MONSOL ~ANCNOTONNNC N CM—~— O INNIT—~CCCrCcooTNCOMN—~M—CoCoxTo

et NSt s ot O\, et = (Nt o ot =t O\ O DU Ot et et gt g (N (Nt et et e et gt (N ot gt gt 7= 0t Pt gt gt ot Pt

125.

PeloNaRelNelelNalaNelelNe NeReNe [V ollal ol ol a N o NNa N o N a T a lalN ol e Fal o ¥ o Jo YT g e Yo Yo N 0 N 0 Y0 Yo e Yo oY e T o Y0 g 000 S Yo T e N e o e Yo

c¢oocoocococococococcocococcococococoococococoocCcsocococccCcoCcoCcoCcoCcCCoCCCrCrCCRRCOCOR
Lo T e et e e e e e e e e e o e e e T e e e e e et e Sy e S e e e S e e e e e St Y ST Sy S o S oy Sy o ST
coocoocoococoCoCcCCCCoCOCCCCCCCCoCC oo Uy LNrrennntirr g
COO00OCOOCOCOCCOOCOOD et COOCROCOOO000CODOCOOO0ODODOOCOD
COOCO—UNNWNNNINULLE L C OO PP OD OoC e ———— ———ity
(oM AV T4V Ta VT oV T NI VTR W 4V o VT QN EaNT QN TN o N o W WY o NTo Vo N T AN To VT NE o VT O N4 T VT A VT QNI QN o N o VTG NTANToVE o VT NTANTANE 4 W o VT o NTo X QN T4 R T4 VT QN oV [o Vo Vo N V oV o V]

[ANANT4VEQVT oV ToNT QNI oV Io VIQNTQV [o NI QVIQN TA VT AN IoN o VT QN QWY QNI NIAN T NT QN QN ToN[QVEANT QNG VI aNT 4V QNI N TN o VTG NTQN I NToNIQNTANEo NI NT oV [a ¥ aN IaN oS o VgV NIV oV]

NP INOMDCO—~NMINOCRO~NMNP N DI O~ 2N~ DO~ TOO—~AMTNOT S —~ MO~
TLE LTI LN NN CO VOO0 LCOOL 0 OO =N AN NN NNMM M MMM
CUnE e Cn NN DN N OGN OO MM MMM I II I I IT I I T I I I T I T S

DROP




HEADWATER POND AND LITTLE GULL LAKE 1977-1980

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND ANNULT RADIT (MM)

ANNULIT

NO.

‘METHOD LENGTH(MM) WEIGHT(G) SEX MATURITY

LAKE NO, DATE

FISH NO.

51

-
~
~
L] L] - LI ) . e L)
- O (=3 Yoy N Qe
£ 2 ' U [Tl Vo T T o
L L o = o e o o o 0 ® o 0 o ® 6 & 8 0 0o
vy om oo OO LNT ~F—f) OTe——QOT <
M ~on 2 ar NN O FIITTNLM
L] L] e ¢ L3N ] L [ LI I e & & 06 085 008802 s 0080
(=3 o ChN N M~ © BROM CINOUD—~TNMU.T ——G O G —
[\¥] o am aAMm N M OMmm IO OO O NN

P00 00000 SeeeoRE GO sPOe e ©0 000000000010 0060000000 OBSOLOE
MO ORNC™M FONOTLCCONREOO @0 FNOCN—~MANTDM - —CR AN OO OM O =Nt~

(om0 e O e OGO = O ot et o OO ot o (e et O\ e e O O\ et o (L O —

COMPemhC O MOTOVIMONCCOC—LMN VOO L~NCOOMSMICCO~TXTITTN~T OO0
—

-— = = — ——— o~ — — —t e p—— —— —

® 60 06 060000000 ° 0000800000066 0680606500060 06060060600000s600006aoco000e8000
O T ~TLCNCNCT NCN~NC—NMLCCRCUMTMT ONMNFCOX OO OMOMPT O LU MO P
N = (U= (VA= MRCNARN NN~ NN RANC S~ A NCOMI MO m

«

LANRAARNMACNNNNCANANANN~IRCReNNAMANIOINMIIINEOLIINNONNT I I 2T

COCCCCCCCOCOCCCOCOCOCCCONCOCCCOCCOOCOOCOOCCOOCCOOCOCOCO

\
i
MONMOMONNMOINEO MO M NOONM MM AN MOMNMOM OO OO MOMOOMOMOOOMmMONoM

© 06 9 0000000600000 000600606906 00060 06000600008 00060e6060560606060606000060c0e00
NM-O Mt N\t = (I et e P P O M TN~ O N M= L O

— ) - — —t—t it —

8 © 5 8 5000060000508 0 00800 0000 S 00000000 0060000000000 000°0e000
FNLDONLC IR UNLCTOULCONOT~NYOCNOPRITMITNUNANM—~F ONUNNOLO I UNLANMONL MO ND
CCO0CCTXTVTTOLANOOC—~COOMMONCRTNTNTON~C Mt C QX Nt N OIEC —F = C

— —— — et ettt et et (OO ot et OO (Nt o OO O U O et ot e (N OV e O\ Pt O O O e

[o %o ke 00 Ke Yo e Yo Yo ¥ Yo No o Yo 0o Yo Yo Yo Yo e Yo Yo No JTalVal ol gk oXs ofen]- ol oF e ¥ e o T e f¥ oo eV o e eV ol e e el o o I oY o IVl o] o N e B )

[ Yoot ¥e N Moo No e No No ¥o Mo e ¥o No o Mo Xo o Yo o No No Mo ¥o No No Xo No N =TV FY-TF- Tt od Ty Tty T Ty T —T—¥)
e e el et S e o e e e e e e e e e e e e N N oy o e S0 o B S - of - o¥=ote ¥ - of- o "ol of e of ¥ "o« = 1. o - oY of ol of - of s oF o o1 o
FUrr s SR NG RNNC NGNS CC C C W WY O CE C L LRGN E C e eIty
o000 OCOCCOCCOCCCOOOOOCCCOCOCOCOCOCOOCOOCTOCCCOCOOCTSCOCTO
NN AR M NOONNONNNMMN S IO COODTTLD O O e
AN U IO VNN NI U = UL O A OO0 UV U U U O O U (U U

00U OO AU N AU U (U OO (SO U U U 0 (U UEU CUENOU U 000U O U OO O (U O O U N U O O U O O (U N (N U

O~ O—~NNLVNCRTIOD~NMPNNCANIMNIO~FIONDCO—~NMIUON-TRO—~NMINON-T
OUNNNC O OO LOOMMNNAOONTCTTXT T CO0ODC~NIT VL PCFCTCRRRCCODOCOOOC

TITII I I T NOO P [AVIAVTAVIAVIANTAVENTANT oV}
aaqQdaaaaqaadaaaaaaaaaaaa a.

CODTDOOOTODDITVODV000D o

XXX XXX XX XXX IXX T X I X Y Y @ ]

QAACQAQACAIDIDIDIDDIDQIIDDTQ o




¢+ HEADWATER POND AND LITTLE GULL LAKE 1977-1980

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND ANNILI RADIT (MM)

ANNUL Y

NO o

METHOD LENGTH(MM) WEIGHT{G) SEX MATURITY

LAKE NO. DATE

FISH NO,

.
[=3
<
L ] . L] L] LN L] .
- e « —— (3% w
@ n = X [ % 0
e 0 e e s e 9 e e 8 80 L [ ] L L L ) L] e a9 ® e 6 0o @ 0 o L L] L]
NG N0 N (AN of ol e o o) — C ~ ~ e~ . ~— oo cihie UM c ™M
e 42 a2IN < MMM n-< ~ M < Mne N @O IILOCUM MIE @

s o0 58 0600000000 o0 o5 0600 000

[ A Ay € =1T)] COMINCOM~CAMNMNCOONCLEXTOCCTN~NCTE LT T MNONOUNMUN I~ CM~
OO OO NN MEF OO OO A OO AN M
®ee 00 t0e0 oo ® 0 8 0 5 0 0060000000 00 00005900 00O E GO0 00E0O0OLDE S OO
CCINCC—~TME CTUNNNO——OCLUmem@T UMt —~ICN—~— T CMPNNCTMAUT M =ONT ON C OM—
O AU (N OOt o OO0 O O O O o O ot O 0L om0 (X (AL o ot () ot o 0o (o o QN O\ o ot ot o~ (L (S o= ()

© €0 6 600000000500 00500000000060° 6000006000090 060060006006006o06000cs
CCT~CONOChCCAMMT =00 NACCh~LMM=TAUVMNMNI,ANOLTCChTMCO G ~—Cc O T

— empet e e — ——— - ——— et et — — —r—

© © 0 0 0 00065 0000000800000 E0 9000 0000006000000 0C0CESE

. © 0000 a0
~r
NTMmII LN~ NEIMINNCEITIMONMEMICINTANANN S CEIMT IO ™M

.
PO O
NN G

FOMNLME I~ IINTOCMET NN SNONMEMINNMMeMITIMIINTTIININOTMTM

oCooCcCCcCocCccoOoCcCcocoCcCcCCcoCcocCcoccocoCcCcooCcCoCcooCccCcoCcOoCcocoooCoOoccoC

v
[
MOOMOOMEOOMMOOMMMOMEOE EOMEOEOMEOMEOMOOMOMEOMMOMOMOMMOEOMEO OO OO OMOO OO

® ® 0 © 0 0 0 9 O O B 9 0.0 0 O 0 00 8 0 0 OO S QO O O OO 00 0O A SO PO O 000N OO0 e e 0o
AT INNMCNONTG OC——~MC COOVNINT MACCINC~NMNCCCOT—~MUNTFITMOLLO
06392667511566063666255546?3!460122225965962766424726?2%
—_—\o —p—

© 0 0 6 0000005 000600 0000 1°0600 900 ° 903000006000 0060606060606006s6060s90 00
NNMNNCOIONCNOT~RRRMENMS ¢ MNCNUNMUNMUIIMNINS MINMC NN QR OO~ RT3
AXT PN LPOLCCTCAMMTAULCILCTRNCCTMFTICUTANANMNNMNO—~Es~CLCLCTMNC AT NN~

OO e Ot s (N ettt et ot (N et ottt ot 5t gmt (Nt 7t ot (] ot (o o ot g et 0] et et X 5t (\J et (N 1ttt et (\J ottt ot g

LelfollelNoleli eNeNeNel e elislle NeNeNeeNelollol el e el el e Bolle NeB e e ol e e Nelle R el e Rol e N el sl e Lol e Lol sf ol e el ol e el e NN o}

ccococCcoCcoooCcCctcooCcoCcocoococoCcCcocccocCcCcoccccccoocccoccoccoce
[eof e ol of o of s of - o7 off e off - ¢+ X - f. ¢7¢ ofc ol of o ol ofl - 7- of s oF s of o . oF o o oo oo of - o« Y o] oF oT e of o v wfe o ¥ o[ al s o< e of . o 1o of v o1c e ofs o off s oo of e ofo o] oX o of - o
C TR T TV T R ¥ T T T ol T T T Y T T T oY T Y R T T Y ol U T o ol ¥ oV I VA T T TN o VoA T T o U T o3 T VoV o T Vol T T gl o B ol aY sV oR VY o3V o3
000000000000000000000000000000000000000(0)0)00000000000
—— ——— ettt et et gt ot et —r——— PP PP

?22?_2222222222?_222222?_222222222222222222222222?_

[V T N[ VT (VLo NT VT VT o VT NI VT NT VY V[ NTo VT N TN ToN o N1 VT N NT N NI NN AV T o VIO NT QN To VENTQN [g V] NN QNI NIV Iu VE QNI NIy VT QN G NTQ N TN TN o NEANT o N TN T W NTo V]

QRO~NMINOLTRO—~ANMINO-VOOC~NMEINOTIFOD~NMINLDROCO—~NMINOMTRO~NM
Ormrmtrmmimirm et — == AN NN NN N M MMM MM 253 2 2 2 2 2 TN NN DN NWNNDY G OO0
OUAT OV AU OO0 OO O OO O U AU OV 0 AU OGO U U U AU AT O U AU 00 U OU U U 0 A U VAU U NS U AU A U




HEADWATER POND AND LITTLE GULL LAKE 1977-1980

NO.

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND ANNULT RADITI (MM)

METHOD LENGTH(MM) WEIGHT(G) SEX MATURITY ANNULI

LAKE NO. DATE

FISH NO.

. ° .

o [ —

L4 L o«
o e e« .e LI oo . s e e e o e . . ) s e e .
L &4 e o —C o~ 0 e~ O ~ON c ac el el o] ~
<3 [ae s BN Tal o} [aeR- 4 na 3 e~ M MG noon s Mae < ™
e e e0o see o oGsoesoe e e e seo 2000000 o . e s 00 a0 T e v 00 e
—~ OO0 ~INL QOO CrCTF NOM TNOC—~M~MmCcCN & — U WNCMCN e

© 2600060000000 0600686000060 06000¢6 060060 006060c60600602 0000608000600 0e0600S
CCNNFFNTCMCMNN F—ChIOVTONTI—~CONIOIUNN—~OIOM—~O TN I

O O\ ot o ot O\ ottt ot O O\t o O o ot O\, o, O] ot ot 1N ot et ot (O, ot ot O O, (X ot (X ottt 4 6 it et et g

0000-00000000000..coooocc..ocooooono.ooo.ooo...ooot.oo.
e o Y oVI: e Vol o o bV slV el =Fo o =¥ =1 of XV o ol oo e o o el = oY o AT oY e U =T. of o« o N ol e gl =g =d ol e ol afbed ol X =F - cf =

-~ — em— -~ — — - — — -

®© 0600 00 0006000 0000000006000 0603000600600600 0006000000600 006000e00so0
CO—~NACM~MNN~L—~NTMOCSmANNEMOGITMNIMe=MOmIMOVCO~NNMMU. T AR M —r
SENTICEOOSEIMITAMSINNEIINOOC OGS SIEMELS MECAMINE NN M SNINMAm

SLIUMNLOALT LAY~ ICEANCMIAN LSS MM IO NTAVNMANGIOEMN S TMOM

OCOCCCCCOCOCCCooCCoOOOCCoOCcOCcOoOCcCcoOOoCCoOOoOoCOoOCcCc oD coccocece

»
MEOMMOMEOMOOMEOMEOMOOAOMOEOECOOMEOMOMOMEM OMEOMOEOMOOEOOMEOMEME OO O0m

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

FCOMAMIANNANCI;MUCNC~—~MC SO C~UN O NINMIMO AN~~~ F 0T MM~ O

e NRNNT - OMON—~E COAUNAUTNC I UNM IO ~I I FNNML S I NI NN~ TN
N

— = Y] —— — — —— —

® @ & 6 0 0 0 6 v 8 9 00 00 0 00 TP OO S OO 0T P9 S0P P S S0 a 0 a0 e e s
NI NGCNMO—~N-ANANNC N NINOMCT OCM—~O CNMONC COONINGOCH LT M—OL —~ NN
COOM~ILNOTTCILLTOLFRANLCLC~CRCE IO LO~ AT IO IT—~NMTIN—CNCNCTMONOCLN N
Ot ot Ottt ot (o O\t ot ot (e O ot O (OO ooy —_ Ny XYL O Vpiphutpuiiy 1

OO0 OO0 0000 00000 OD OV OOOL O L OOOEOOVOO0 L0000 000 OOLOO0OL 000

cccccocccoooccoocococococcococccocococcococococcocccocccocccccoccc
CLTCOCCTXTCCXLCCLXVXECX TITA LT CCCTACTXCXACCLCXEITORLXTXTLXCLT LTI C
o oecoocooocooococoococococococgococococccoocoreo cocrcoccoorrccg oo cag
COCOITOCO0OCCCOCCOOCOOOCCOCOCOICOOOOOOOCOOOOOOCOOTOOIOICOOC
T I T I T OO OO0 OO COCOoOOOCOOCOOCOOOOOOOOOTCOCOOOORULLTTLTITLTO®

—— — ot et o gt ot £t et o et — ot gt

LAVIaVIANTQ VA NT QN ToVEQNToNTQNToVEQVIQNT QM QN TN QNI A NT QNT o VIANT4 NI QVANY QNI QNI QNI AN To VTN o VToNE QNI NEQ Vo VX o NIoNIAVEARToV QNI AN IoV] oV QNI QNI V] o VN T4 VoV T o VT4V oV}

FTUOONVFRO~NMINOCRO~NMINOSCOO—~NMIN OO O—~NMINCHDRO~NMINOMT
LAOOL LD PP e e e e e C NV DDVTRXLOCCCOC TR RC O POOOOCOCO DO ettt ot ot
NN NN NN AN NN OO MO OMOOO@OOmMmOOmOo o,




HEAOWATER POND AND LITTLE GULL LAKE 1977-198n

NO.

GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

PROGRAM SCALES

(MM)

MAGNIFIED SCALE AND ANNULT RADITY

METHOD LENGTH(MM) WEIGHT(G) SEX MATURITY ANNULT

LAKE NO., DATE

FISH NO.

54

. .
o) 2
Lo L
o e . e o oo 00 . e .
c o (3 = [l e ¢ o~ o
< un < L ¢ QU Cu < QU u
LK) ee o0 0000 s e 0o 0es00 000888000 o LI .
LCCSL MOCh—NMCre LCATCACTTMANC —~Mmon N oL A2 ™M
ME MMIMUECETIII OOCMMOIIOMAMINICOLISOMS T M M
L) © e s 0000 0000000000008 0008080006000 c0000 o e s 00 00 .
OO TN~ =L LT CCRNMN—~IN NG ——~MINT 0T NOOIO NelaV} NN N
e secc 0000 cc0ssscec0ssococcen0se0ssse000s0se e @ e e 0000000 .
SO OVNCNC I MG~ I OTT—T—~MMM —~MI—~UNMNCMSTNMO—DO oM c—~NNOTT N
O\ ot o ot ot o [\ o o e et ot (\J = o pmt et = (\ 0t st e (N (\ et o (et e et O\ (\J ot =t (L (e = (. —

L d=Touls o lef iVl elio] - of o ol of - ff oo Vel TadVod Mo W ol Vol ool B 4 el e Te ol LAV o5 & TLCN—~CT NGO~ O

— — —— — —

® © 0 6 0 0 000 00 0 000 0 000 000000 e L OO L E 0O 00 00 000 000000000900
MO E LCCONOOMMANNOL G~ OO NN ANCTMUNMM 3~ = COTCCEMOI 0O ~C N
Ve aMING S NNmEEMIEMe OIS e ~mm NS Mer <

MEMATEICNS I INIVLEIIIMITEI IS I I I ITNNLCOMNOCNmMANANMIEEM e TCa

\
i
MIN Y OO OIO mtomt C omt (J e OJ OJ = ON et et O ettt U~ VO~ O = U N = MM M OO IO MO MM OM MM, m

© 00000 00000000000 0000000506060 00600060 0480060080060 0008s060600000o0
CUCOOT—NCOCOCYILTOUNNNMT IO AL MO ~N O ~CC OCCNOT C—MNTF N~ O
CWHONMT oD OCN~OMUNMITMUNTNTNO NSO ONUDO TN NN VN (N — NN O MO N

- — — — — —

® @ 0 8 8 0 005 0 0 0 B O G O OB B 0 O 00O 0N O OO0 QN O 000N 0SS 00 4 e 00 a0 00 s 0o
MG =NLTONNOMLN—~OU M OB O L NOAM S —=—MUNO OO N OCONND~~C oMo IO
M MOCNSCN T ~CAQCCTCNNNC LA A ~C T~ OSSO MNG O~ XICNICY

el elVelV el eTe Yo Yo ¥o Yo Yo Xo X o Xo No Xe Xo To 0 o X o Xo o X Yo Xo No Yo Lo o 00 Yo Lo N e plepf ol o Yo ol el ol e N o e R e TN ol e N R e ol ol e e Mo IV o)

ocooCcCcccocccooccccoococoocecocccececooccoroCcrccCcCcooOCOCC
[ of . of o ol - o o+ oY4 of - eTo o7< ol s offc o« o¥e of c o¥s oF= ofs oTv o afo ofc of s oo of o elo afe oflc ol ale s ofe o e of s o of ol podond ol ¥t el e aed plant e D and et and
COCOOCLLLLLLLELLLLE L OLCEC OV E L ELCCOC LN AT X T T X XTI X T XXX T T X
COO O COCCOOOOCAOTCOCOCCOOCCOOOCCOCOOOOOOCODOOCODDODCODODCD
OMMMOCOOOOOOOOOOOCOOOCOOO OO0 oOooCoocCOMMMMmMMMMMMMMMMMMMM
—uoey —— — -— L3 (A AVIAVIQNT AN TANIANTo N4 NTaVEA VT4 VgV o VA4 NIV ] o V]

[AVIQVIAVIAVIANT G NToNT QNI VT NT oV NT o VT VT NTo VT o NT o VT NTo VTG Vo NTo VTG VIV To N4 NToNToNToNToVIaVEoN oV aN{a N ie Vs Ina asTas o Toolae Do Tas as Tas as Ta oo Kas Tag TagTog ]

PO~ O—~NMINTCHDRO~NIMINO~OVCCS—~NMINONVRC~NMINOTOOC~NMINOM~DOR
—UNNNMMMMOMM MO 2T 2332 NENNDNN NN OSSN C T T T QDT
MEMMOMEMEOMMMMOMEOOMMOMEOEOMMEOEOMEEOMEOE MO MO MO O MDD DLW NO NEnD N NN

R
R
DROP




HEADWATER POND AND LITTLE GULL LAKE 1977-1980

“"GROWTH OF SALMON IN SPRUCE POND

INPUT DATA

LAKE NO.

PROGRAM SCALES

MAGNIFIED SCALE AND ANNULI RADIT (MM)

WEIGHT(G) SEXx MATURITY NO. ANNULI

METHOO LENGTH (MM)

DATE

FISH NO.
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AROGRAM SCALES INPUT DATA GRNOWTH OF SALMON IN SPRUCE POND , HEADWATER POND AND LITTLE GULL LAKE 1977-1980

3

FISH NO. LAKE NO. DATE METHOD LENGTH(MM) WEIGHT(G) SFXx MATURITY NO« ANNULT MAGNIFIED SCALE AND AMNULI RADIT (MM)
: 136 3 220R79 4 89. 8. 3 0 3 23. 6. 13. 20,
i 737 3 220R79 4 87. 8. 3 0 2 17 8. 14,
: 738 3 220879 4 126, 24, 1 2 3 284 6 13 22
, 739 3 220879 4 102. 14, 1 2 3 26 [ 15. 2le
740 3 220R79 4 158, ' 45, 1 0 4 32. 6 11e 19. 27.
741 3 220879 4 11l 16, 2 1 3 34, 9 15. 25
742 3 220R79 4 65. 3. 3 0 1 10. 7.
: 743 3 230R79 4 137. 32. 3 0 3 36, 10. 20. 30,
) pROP 744 3 230879 4 Tle 4o 3 0 0 Oa
: 745 3 240R79 4 98, lgu 3 0 Ve 22 9. 17
; 746 3 240R79 4 8S. . 3 0 ? 23. . 204
) 1(ii)
N
RROGRAM SCALES INPUT DATA GROWTH OF SEA=RUN SALMON IN SPRUCE PD 1977(64) AND LITTLE GULL LAKE 1979(5s) gq
. FISH NO. LAKE NO. DATE METHOD LENGTH(MM) WEIGHT(G) SEX MATURITY NO. ANNULI MAGNIFIED SCALE AND ANNULI RADII (MM)
747 3 240879 - 6 533 827 3 0 5 0 5, 16, 24. 31, B87.
L 96 1 190977 3 572, 1574¢ 1 0 F4 148: 8. 20. S9. 52. 66s 122.
Z
4 N

Coo e e et e e

S Ptypg
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APPENDIX 2: BROOK TROUT RAW DATA PRINTOUT

(i) Growth of brook trout in Spruce and Headwater ponds 1977-80 . . . 58

(ii) Growth of brook trout in Little Gull Lake 1979 . e . . e . 88

The coding format is described in:

Nickerson, S., P. M, Ryan, G. Somerton, and J. Wright. 1980. A computer
program for processing fish age and growth data. Can. Tech. Rep. Fish
Aquat. Sci. 964: iv + 20 p.

Lake numbers 1, 2, and 3 indicate Spruce Pond, Headwater Pond, and Little
Gull Lake, respectively.



2(i)

PROGRAM SCALES

GROWTH OF BROOK TROUT IN SPRUCE.AND HEADWATER PONDS 1977-~1980

INPUT DATA

MAGNIFIED SCALE AND ANNULY RADITI (MM)

ANNULY

NO.

METHOD LENGTH(MM) wWEIGHT(G) SEX MATURITY

LAKE NO. DATE

FISH NO.
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GROWTH OF BROOK TROUT IN SPRUCE AND HEADWATER PONDS 1977-1980

TNPUT DATA

PROGRAM SCALES

MAGNIFTED SCALE AND ANNULT RADIT (MM)

ANNULT

NO.

SEX MATURITY

METHOD LENGTH{(MM) WEIGHT (G)

LAKE NO. DATE

FISH NO,
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GROWTYH OF BROOK TROUT YN SPRUCE AND HEADWAYER PONDS 1977-1980

INPUT DATA

PROGRAM SCALES

{MM)

MAGNIFTED SCALE AND ANNULT RADITY

ANMULT

NO.

SEX MATURITY

WE1GHT (G)

METHOD LENGTH(MM)

LAKE NO, DATE

FISH NO,
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GROWTH OF BROOK TROUT IN SPRUCE AND HEADWATER PONDS 1977-1980

METHOD LENGTH (MM)

INPUT DATA

PROGRAM SCALES

MAGNIFIED SCALE AND ANNULT RADIT (MM)

ANNULT
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WEIGHT (G)

LAKE NO. DATE
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GROWTH OF BROOK TROUT IN SPRICE AND HEADWATER PONDS 1977-1980

INPUT DATA

PROGRAM SCALES

MAGNTFIED SCALE AND ANNULT RADIT (MM)

ANNULT

NO.

SEX MATURITY

METHOD LENGTH(MM) WEIGHT(G)

LAKE NO. DATE
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GROWTH OF BROOK TROUT IN SPRUCE AND HEADWATER PONDS 1977-1980

INPUT DATA

PROGRAM SCALES

3

(MM)

MAGNTIFTEN SCALE AND ANNULT RADTI

ANMULT

NO.

METHOD LENGTH(MM) WEIGHT(G) SEX MATURITY

LAKE NO. DATE

FISH NO.
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GROWTH OF BROOK TROUT IN SPRUCE.AND HEADWATER PONDS 1677-1980

INPUT DATA

LAKE NO,

PROGRAM SCALES

MAGNIFTED SCALE AND ANNULT RADII (MM

WEIGHT (G) SFEX MATURITY NO. ANNULT

METHOD LENGTH (MM)

DATE

FISH NO,.
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GROWTH OF BROOK TROUT IN SPRUCE AND HEADWATER PONDS 1977-1980

METHOD LENGTH (MHM)

INPUT DATA

LAKE NO.

PROGRAM SCALES

MAGNTIFTIED SCALF AND ANNULT RADIT (mM)

ANNULT

NO.

SEX MATURITY

WEIGRT (G)

DATE

FISH NO,
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GROWTH OF BROOK TROUT IN SPRUCE "AND HEADWATER PONDS 1977=1980

INPUT DATA
METHOD LENGTH({MM) WEIGHT(G)

PROGRAM SCALES

MAGNTFTED SCALE AND ANNULI RADIT (MM)

ANNULT

NO.

SEX MATURITY

LAKE NO. DATE

FISH NO.
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GROWTH OF BROOK TROUT IN SPRUCE 'AND HEADWATER PONDS 1977-1980

INPUT DATA

LAKE NO.

PROGRAM SCALES

MAGNIFIED SCALE AND ANNULI RADIT (MM)

WEIGHT (G) SEX MATURITY NO. ANNULI

METHOD LENGTH(MM)

DATE

FISH NO.
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GROWTH OF BROOK TROUT IN SPRUCE. AND HEADWATER PONDS 1977-1980

INPUT DNATA

PROGRAM SCALES

MAGNTFIED SCALE AND ANNULI RADII (mMM)

ANNULT

‘NO.

METHOD LENGTH(MM) WEIGHT(G) SEx MATURITY

LAKE NO. DATE

FISH NO.
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METHOD LENGTH (MM) WEIGHT (G)

MAGNIFIED SCALE AND ANNULI RADII (MM)

ANNULI

NO.

SEX MATURITY

LAKE NO. DATE

FISH NO,

70

L] L] L] . L]
c < [ 8 (3N
o < o o -
. o a0 - . LN ] LI S ) L] e = 0 [ ]
U LN (3] ~ e -4 CMe—m M~ M~ o
[o VI 4 XX 4 VL4 ¥} o o [aVT4V] aneoy N iy [aV]
. ® & & & 00 o 0 LN ® o 0 o8 e e @ & o e 8 l. e a L] a® ¢ oo e ® 0 @0 *
S SO CNGE S NN POTC MONC A CU—M @ O~ NSNe M- 0
O Nt oot it ettt (e (N (L (NN ettt (it (e —

Nt POt CNC =T CAP T =M CrONT ORI MANMEOOOOCCNOLE M NIN~MM OXLL

Pt pgmgma g e e L lant o B Py e e e e el —— —_— =

TLNOT NS TSIV NS C NS INO RO SOOI O S MNENI NN Cd MO NS 2

® © 2 6 0020000000000 000000 I0EeE SIS SO 00 SN G000 C0OOE00 e

NSNS MOOTAONMOCAMOMEMECEONMOEOONNN UMMM MMM S S 3 NG ¢ et aano

CCO O CCCOOCCOCCCCCCCCCCOCOCOCCCCOCCCCCCQCOOCCCCOCOOCOCOOC

\

a
MO OOMOMOOMOOOMOM O OO OO OO OO KOO OO,

€ 6 @ ® & 6 & 8 & 6 0 OO A DS SO O G O OO O S OSSO S NSO e eSS PO e e e oo

MTC—~ONCMAIC O INORDOONCLOILC~CONINO~CTU Mt I L L~ CONCP OOM

MOMPYMOOMOVLITNACUNIMeSC O CAMNNANCNCONMAUIVRTM MO TOINO~TTMNNT
—_ = — — —t——— fae) W — — - Ny o~ NS ™

® 8 8 & 0 0 ® 0 0P P O S0 0 S OO OO E e 8 SO S OB O e O OO T OSSR eSS e e
WO~ O T LN ~NNAMSNOCOMTUO T AR~ —~UNNNTNOONC FTONOOV—~NITVOTTIN~OOT
MO X CCAMTICNILCTCMA~CICCOTTOMIVNLCCONNNMRPCTTIL MU TV NGO
= N\ O O D O O N ot ot ot O\ = OO O O\ o ) ottt ) O =t O o O o L ot et ot OO O\ o O\ = (7) (NS O\ ot ot ot (\J e

Lol eNoNoleRoleeleNeNelloNeNe ol e Nelal e o leNal siefaleleNalieNalia Nal el el ofl el ol e Ve B ol e N el el efleN o e e R el el el e e I e Vo]

CcCCCCcoCcCcCCococcCcCccccococoCcoccCcoccocccocoocococooocccocccoccoCoc
CACCCCLLCTALCTLLCTLCONCCLLXCCTCXCCCLAXADCL A LT LT CCXLLXLTLDTLT
[V VA T RV o ¥l T o T oA T T o T AV T o T o T T T T o T oy Vol o T T AT oA T o T T AV o V ol S T T o VT AV VT T oV ol V IV A T T G T TV Vo T T VRV TV S VR T o8 o]
COCCOCOOCCOOCCODTCOOOODOCOOOIDCOOOCCO0OOODOCOCOOCCOOOOO
(=Y =R TR Pt ol N ot o ol el et ol o o o e ot S S O Y it et et Tt o Y o Ol o o o o ol o s o< oTe offe e T Y« efa of voke 1o ofe X' XX 3

8ttt —— ——— — — et

DO DPRT=NMITNOCOC~NMINOFORO~NMINOSTRO ~NMINO-DOCO—~NMINOF-DC
[alanlant e L Do L T YA VT QNI VTG VT G NE G VToNT VT NTo W oo Tas oo Tas TanTao Taa Tan Tag Tag BU - I EC = S C XL S STol Ul Vpl¥allo[ValValVallal¥e}




GROWTH OF BROOK TROUT IN SPRUCE AND HEAOWATER PONDS 1977-1980
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GROWTH OF BROOK TROUT IN SPRUCE AND HEADWATER PONDS 1977-1980

INPUT DATA
LAKE NO,
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GROWTH OF BROOK TROUT IN SPRUCE AND HEADWATER PONDS
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MAGNIFIED SCALE AND ANNULTI RADIT

GROWTH OF BROOK TROUT IN SPRUCE AND HEADWATER PONDS
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GROWTH OF BROOK TROUT IN SPRIICE AND HEADWATER PONDS 1977-1980
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APPENDIX 3: ATLANTIC SALMON LENGTH-SCALE RELATIONSHIPS

(i) Overall relationship . . + « « <« « « « « «
(ii) Spruce Pond - calculated lengths with overall relationship - -

(iii) Spruce Pond - calculated lengths with own relationship . . .

(iv) Headwater Pond - calculated lengths with overall relationship
(v) Headwater Pond - calculated lengths with own relationship - -
(vi) Little Gull Lake - calculated lengths with overall relationship

(vii) Little Gull Lake -~ calculated lengths with own relationship
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GROWTH OF SALMON IN SPRUCE POND 1977-1980
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APPENDIX 4: BROOK TROUT LENGTH-SCALE RELATIONSHIPS

(i) Overall relationship . . . . . .« .+ .+ .
(ii) Spruce Pond - calculated lengths with overall relationship

(iii) Spruce Pond - calculated lengths with own relationship -

(iv) Headwater Pond - calculated lengths with overall relationship

(v) Headwater Pond - calculated Tengths with own relationship
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102
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104
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GROWTH OF BROOK TROUT IN HEADWATER POND 1978-1980
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5 PROGRAM SCALES TARLE TwO GROWTH 0OF SALMON IM SPRUCE POND 1978 (FYKFNETYTED FISH ONLY)
~ | _ ... NO. OF SEX NO, EXPECTED LENGTHS AT EACH. ANNULUS FORMATION (MM) . _ . .
: 4 ANNUL 1 FISH FIRSY SECOND THIRD FOURTH FIFTH STXTH SFVFNTH EIGH
: MF AN SeDs MEAN S,D, ME AN SeD, MEAN S.D, ME AN S.D, MF AN S.N. MF AN Safe ME AN Do
- MIN MAX MIN MAX MIN MAX MIN MA X MIN MAX MIN MA X MIN MAX MIN MAX )
' . N
1 M
~ 1 L F - e . . - o
1 ALL Be 5AeS 9.9
47.3 7R.?
~
? M
2 F
~l - - o SO et e _ AT _ .
2 ALL 86, 50.9 4,7 86.0 13.0
3.3 Tl.b 0.4 125.6
~ M
3 F
e - .30 _LALL . 70, 49,6 9.0 82.6 .15.4. . 112.0 .22.4. - —
364.3 78,1 55.3 136.6 79.8 190.4 3
4 M
" 4 F
4 ALL 75. 51,1 943 R, 2 12.9 1276 }9.5 }65.7 PPels
Al P U L3048 79,7 62.3 128.1 90.3 173.6 12.1 220.7
S M ‘
a 5 F :
5 ALL 30, S4.) 8.3 87.5 ;4.: 122.7 20.4 1564.2 23.9 183.4 §7 8
- 4.7 67,2 SA.4 121.0 A6.2 164.5 105.4 208,9 130.0 256.5
e " ST y
- 6 F
' 6 ACL T. 43,5 0.0 63.8 0.0 100.3 0.0 133.7 0.0 165,90 0.0 184. 0.0
43,5 63.5 63.8 63.8 100.3 1.00.3 133.7 133.7 165.9 165.9 18447 1RG T
e LALLM - _ '
ALL F
=~ ALL ALL 270, S1.17 9,1 R .2 14 .40 120.4 21.9 162.1 23.4 183.0 21 .6 184.7 0.0 n.n 0.0 0.0 0.1
308 79.7 55,3 136.6 9.8 190.4 105.4 220.7 130.0 254.5 1R4.7 184.7 0.0 0.0 0.0 0.0
.
~ L J

TP

e
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