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(3) Variation with Age

It has already been shown that egg production in speckled trout bears
a relationship with fish size. Because size is a function of age, there
should also be a relationship, however weak, between egg number and age.

Table VIII: 10 shows the mean number of eggs produced by each age
group of mature fish. The data were fitted to a log regression of the form
Log F = n log A + log a, and calculated mean egg numbers are also given.
The regression coefficient n assumes a value of 1.8244, This value indicates
the egg number is approximately proportional to the square of the age.

The logarithmic plot of age against egg number is shown in Figure
VIII: 3a.

It is generally accepted that in fish of the same age, as well as in
a collection of fish of different ages, the larger the fish the greater the
fecundity. It is reasonable to assume that fecundity is not entirely
independent of age (in the larger fish) ; it is however, the size (or perhaps
more specifically, the weight) which plays the significant part and fecundity

is very much more related to the size of the fish than to the age.

E. Spawning

No observations were made on the natural spawning of Newfoundland

. - 5 . However
speckled trout and so no discussion is forthcoming on the subject >

. 2
the reader is referred to excellent papers on the subject by Greeley (1932) ,

i dh
White (1932, 1934) . Schultz (1937), Hazzard (1938) 5 Smith (1941), and Needham

(1961) .

. everal
During the fall of 1966, cursory observations were made on S

. ed trout were
speckled trout to determine the time of spawning. Four speckl
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The relationship between the number of mature eggs per
fish and age (years) for 49 females of Newfoundland
speckled trout.

CALCULATED NO. MATURE

AGE (Years) NO. MATURE EGGS EGGS
1t 445 314
Izt 457 659
vt 789 1114
vt 1778 1673
vt : 3150 2332

Log F = 1.8244 Log A + 1.9481

F = 88.74 al-8244

collected by seine from Donney's Pond on the Witless Bay Line on the 15th

of November. These were two males and two females of fork length 16.5 cm.,

+
17.0 cm., 18.0 cm., and 18.5 cm., respectively. All were II1" years of age,

and all were spent.

Later, on November 24th, four trout were taken by gill netting at

re 20.0
Murray's Pond. These were again two males and two females. They we

i two
cm., 21.0 cm., 22.5 cm., and 25.0 cm., in length respectively. The

larcer female was
Dales and the smaller female were 111t years of age and the larg
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Ivt years. All fish were spent; the two females were found to contain
several empty shells of unspent eggs.

Spawning had not commenced by September 25th, at least in Bay
Bulls Long Pond. The author, however , observed many trout lying close to
the bottom in a long deep trench. The trout showed little interest in
feeding, as it required a couple of hours for the author to angle nine
trout for fecundity studies, seven of which were ripe females. The females
were all in maturity stage 5, and slight pressure could easily cause
ejection of eggs through the genital pore.

Frost (1940) reports that the first fish (speckled trout) ar rived
on the spawning grounds of Murray's Pond in 1937 on October 12th and the
season was at its height during the last week of October, and was not
definitely over until the middle of November. She reports that a year
later (1938), the season was from October 15th to November 18th.

The caretaker of the Murray's Pond hatchery, Mr. Gerald Murphy
(personal communication) informed the author that the peak was reached on

October 15th in 1966. TFrom these observations, it would appear that spawning

occurs from the first week or so in October to the middle of November.

The main environmental factors inducing spawning in speckled trout

are photoperiods and water temperature. These factors undoubtedly are

. i sted b
responsible for earlier spawning in more northern climes as sugge y

several aurhors (Ricker, 1932; White, 19343 Vladykov, 19563 and Bigelow

2 et al, 1963).




PART IX: FOOD OF SPECKLED TROUT

A. Introduction

Food relationships partly determine population levels, rates of
growth, and condition of the fish. They also serve as a partial basis
for determination of intraspecific competition. For all piscine species
food habits change with season, life history stages, and with the kinds of
food available. A distinction should be made between food habits, or food
eaten, and feeding habits which are the behavioral aspects of feeding.

It can generally be stated that most fish are omnivorous, especially
in early life, when they eat and digest both plant and animal foods. As

the fish becomes older, feeding adaptions usually develop and the diet

becomes somewhat more restricted. For the salmonids, the change is towards

a carnivorus diet, and for most individuals an insectivorous diet in

particular. Indeed, Slastenenko (1958) and Vladykov (1957) suggest speckled

trout are strictly carnivorous, feeding on aquatic insects and their larvae,

terrestrial insects, various other invertebrates (Mollusca, Arthropoda,

Annelida, etc.), small fish, Amphibia, Reptilia, and even small Mammalia.

£
Very little work has been reported from Newfoundland on the food o

speckled trout. Frost (1940) provides a popular account of the food of

iti i 1a.
almost 400 speckled trout from various localities omn the Avalon Peninsu

i seasonal
She lists the various food organisms encountered and makes a brief

: ; i i iet from one
Comparison. She also suggests there 1S 1ittle difference in die
locality to another , and little food selectivity.
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There is a good background of information concerning the food habits
of speckled trout in other North American localities (Juday, 1907; Hildebrand
and Towers, 1927 ; Leonard, 1927; Greeley, 1926, 1927; Kendall and Dence,
1927 ; Needham, 1928; Clemens, 1928 ; Harkness and Ricker, 1929; Metzelaar,
1929; Ricker 1930; 1932; White, 1930, 1940, 1942; and Allen and Claussen,
1960) .

All generally agree that small pelagic and benthic crustaceans,
along with all stages of insects, comprise the bulk of the diet. Each
population, however, has its own foo d habits which are related to food
preference or relative abundance of food organisms in the enviromment. For
this reason, the food habits of speckled trout were studied in various

habitat types and in different geographic areas.

B. Methods of Study

The trout used for analysis of foo d habits were collected by either
seine or gill net and the sample in most cases was supplemented by angling.
The reader is referred to Section II - Sampling Methods and Materials, for

a complete description of the method of sampling.

At Stephen's Pond, Thomas' Pond, and Angle Pond, all trout collected

were analyzed for food habits, while at the other localities time did not

i ig Pond
permit this, and subsampling had to be used. For both Indian Bay Big Pon

i Pond and
and Indian River every second fish was analyzed, and for Berry Hill Pon

. v i 1, 579
Big Bear Cave Pond every two out of three fish were analyzed ;s 1in all,

Stomachs were examined.

i food
The prolonged sampling of Stephen's Pond permitted a study of fo

habits during the months of June, July, and September.
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The stomachs of the fish were removed as soon as possible after
capture and the entire stomach from the lower esophagus to the pyloric
sphincter was removed and placed in appropriately labeled vials containing
10 per cent fomalin. The contents of the stomachs were removed at a
later date. The examination of the food organisms was made using a
dissecting microscope. The food analysis was undertaken by (1) the
occurrence method, (2) the number method, and (3) the weight method.

In the occurrence method each food type is expressed as a percentagg

calculated by dividing the number of stomachs containing the food type by
the total number of stomachs. The number method is based on a count of
organisms of the particular type present, with each food type evaluated

as a per cent of the total number of all types. The weight method is

based on percentage d 1y weight.
The number method had to be modified in cases where small organisms

such as zooplankton and diptera pupae were present in large numbers. The

numbers had to be estimated in such cases. This estimation was carried

out by placing a glass petri dish containing the organisms over a piece of

paper on which had been drawn a number of equal sectors in the manner of a

pie diagram. The number of organisms in one or more of the sectors (depending

on the number) was then counted after the organisms were evenly spread over

the bottom of the dish. This sub-sample was then related to the total count.

. P fon:
Organisms were identified to varying levels of classification;

; sority of
these included: subclass, order, family, and genus. In the majority
& . . :fied b
e cases, only fish were keyed to gemus. All organisms were identified by
| and Ward and Whipple

referring to Needham and Needham (1962) Pennak (1953),

(1959) ,




.~
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The relative importance of food items is based on the combination

of the three methods described.

C. Sources of Error

The use of angled fish for food studies has been critized on the
basis that it may be selective for heavier feeding fish (Pentelow, 1932)
and that fish captured in this way may regurgitate their food (Phillips,
1929). Dimich and Mote (1934) could detect no difference in the amount or
nature of food between fish which were angled and those taken by nets.
Frost (1940) suggests any type of capture probably results in regurgitation
to some extent.

Generally, all three methods of analysis have some inherent source
of error to some extent.

The occurrence method has been said to offer insufficient information
on the relative importance of different groups in the diet unless large
numbers of stomachs are obtained for a particular period of time (Neill, 1938).

Gerking (1962) suggests head capsules of such organisms as midge pupae
often tend to accumulate in the stomach and exaggerate the contribution of
those organisms when the number method is used.

Leonard and Leonard (1946) suggest that volumetric or weight data

. . 2 C
may also be misleading unless used in conjunction with the number and frequency

of occurrence method.
Hess and Rainwater (1939) suggest a marked difference in the rate of

A t
digestion of soft-bodied and heavily chitinized forms such as the Odonata

igestion is a function
nymphs. The same authors also show that the rate of dige
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of temperature and this becomes important when seascnal changes in food are
considered.

From the above sources of error, it is obvious that each method has
some inherent drawback; it was for this reason that the three methods were
used to give a reasonable indication of the relative importance of each food
type. It can be generally said, then, that those food types that rank high
in numbers, occurrence, and weight are important food for trout sampled at

that instant in time and for that locality.

D, Feeding Habits of Speckled Trout

It has already been stated that trout may begin life with an
omnivorous diet, but soon become carnivorous, and insectivorous in particular,
and perhaps switch to a heavily piscivorous diet as they become larger.

Metzelaar (1929) suggests rainbow and brown trout turn from an insectivorous

to a piscivorous diet when they reach a length of nine inches, but that this

change is not so pronounced in speckled trout.

Cannibalism is rare and probably only occurs when other food is

scarce (Harkness and Ricker, 1929; Ricker, 1930; Frost, 1940; and Scott

and Crossman, 1964).

A disparity often exists between the proportion of food organisms

Present in a body of water and those found in the stomachs of fish feeding

in that water. Allen (1938) states that "percentages which the most
ter
important food animals make up of the food are probably very much grea

i i.e., the fish
than are their percentages in the fauna at the same time, 1 »

. i 8) and Idyll
are performing definite selection in their food'. Neill (1938)
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(1942) suggest food selection by rainbow trout. Dominy (MS) reports food
selection by rainbow trout in Murray's and Butler's Pond near St. John's.
Frost (1940) and Scott and Crossman (1964), however , suggest there appears

to be no food selection by speckled trout in Newfoundland waters. Allen

and Claussen (1960) suggest there is a selection with respect to food size.
Brasch et al (1958) suggests speckled trout can be taught to discriminate
between foods of different particle size but the process is slow in

comparison with other salmonids. They suggest availability usually determines
the diet. Needham (1928) suggests little selection except for Trichoptera.

Wiseman (1951) and Dineen (1951) suggest there is no food selection by

speckled trout,

Needham (1928) suggests speckled trout capture most of their food
either upon or just below the surface of the water or when adrift in the

current in the case of lotic enviromments.

Hoar (1940) suggests speckled trout show a depression of feeding
both at night and at mid-day with the greatest feeding intensity at evening

and early morning. He suggests the combination of light and temperature

is responsible.

Frost (1940) suggests that during the warmer months of late July

and August, a combination of high water temperature and decreased oxygen

content results in a marked decrease in feeding.

Reduced feeding results in weight loss and the loss is more rapid

h elves
at high temperatures (Pentelow, 1939). Trout can, however , adapt thems

174 543
to starvation by lowering their metabolism (Phillips and Brockway, 19543

i tivit
and Adelman, Bingham, and Maatch, 1955). To lower metabolism, activity

rts
must be reduced and this possibly explains why, as Frost (1940) reports.



- 293 -

trout are seen lying inactive on the bottom during hot weather. It is during
this situation that anglers refer to the trout as being "logy".

Relatively little work has been done on winter feeding of speckled
trout until recent times. Frost (1940) reports trout caught in January,
February, and March "often had stomachs literally distended with amphipods".
Needham (1930) and Lord (1933) suggest trout feed relatively well in winter
but rely entirely on aquatic food.

However , because the rate of digestion is slow at low temperatures
(Hess and Rainwater , 1939) the efficiency of conversion of food is low.
Leonard (1941) reports that the digestive rate of trout taken from Hunt Creek,
Michigan was extremely low in winter. Fish were removed from the creek and
held in live-boxes for three hours after which they were killed. Leonard
states, "... many of the midge and black fly larvae and one large aquatic
annelid were still alive and sufficiently vigorous to crawl from the stomach
... Digestion in these fish must have approached a standstill”. Indeed,
Hess and Rainwater (1939) report the digestive rate as almost nil in 1.9°C
water.

Several authors report a reduction or cessation of feeding with

the advent of the spawning season (Needham, 1930),, (Lord, 19333 Frost, 19403

and Momot, 1965). Needham (1930) suggests the reduction in food intake is

the result of lower temperature. Lord (1933), however, suggests sexual

excitement rather than lowered temperature is responsible.

E. Qualitative Analysis of the Food

i the
The food items eaten by speckled trout not only vary with

: nature of the
abundance of these items in the environment but also with the

peckled trout from the various localities

habitat and the season. The food of s

Studied is listed in Table IX: 1 - 7. \
_ N T
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TABLE IX: 1. The food of Indian River (Stream-resident) speckled trout
expressed as percentages of occurrence, composition, and
weight (based on 55 trout taken August 16-17, 1966).

%

Frequency ,ccurr. Number % Wt . (mgs) % wt.

BENTHIC
Trichoptera (Larvae) 16 29.1 37 10.9 307.6 9.0
Hydracarina 2 3.6 2 0.6 7.3 0.2
Amphipoda 2 3.6 3 0.9 5.0 0.2
Amnicolidae 16 29.1 84 24.8 326.8 9.5
Sphaeriidae 1 1.8 2 0.6 4.3 0.1
Ceratopogonidae 4 7.3 9 2.7 4.1 0.1
Anisoptera (Nymph) 5 9.1 5 1.5 116.3 3.4
Chironomidae (Pupae) 1 1.8 14 4.1 15.3 0.5
Chironomidae (Larvae) 8 14.6 21 6.2 42 .9 1.3

TOTAL - —-— 177 52.2 829 .6 24.2
PELAGIC
Coleoptera (Adult) 23 41.8 56 16.5 928.6 27.1
Gasterosteus aculeatus 2 3.6 3 0.9 112 . 7 3.3

TOTAL _ - 59 17.4 1041.4 30.4
IERRESTRTAL
Diptera (Adult) 17 30.9 31 9.1 31.5 0.9
Trichoptera (Adult) 20 36.4 30 8.9 349.9 10.2
Formicidae 7 12.7 16 4.7 36.2 1.1
Oligochaeta 1 1.8 1 0.3 21.5 0.6
Coleoptera 2 3.6 2 0.6 12.1 0.4
Chrysomelidae 8 14.6 13 3.8 26.5 0.8
Arachnida 3 5.5 3 0.9 18.3 ?..i
Lepidoptera 2 3.6 2 0-6 39 02 2.3
Apoidea 2 3.6 3 0.9 79.8 .

TOTAL — —_ 101 29.8 615.0 17.9
0
'TH‘EE' — 469.8 13.71
Debris 6 10.9 - 47.1 1.37
Vegetation 7 12.7 -= - 4249 12.4
Indistinguishable 8 14.6 - - o o
Empty 1 1.8 - -

_— — 941.8 27.5
TOTAL - - : Sl '
3427.8 100.0
GRAND TOTAL —_— — .337 . 100.0 ST ST

/7
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2. The food of Berry Hill Pond speckled trout expressed as
percentages of occurrence, composition, and weight (based
on 54 trout taken August 10-12, 1966).

%

Frequency ,ccurr. Number % Wt . (mgs) %z wt. ‘
BENTHIC
Trichoptera (Larvae) 9 16.7 19 0.4 154.3 2.1
Corixidae 5 9.3 76 1.7 127.2 1.7
Amnicolidae 26 48.2 356 8.1 744 .4 10.2 :
Hirudinea 8 14.8 12 0.3 65.4 0.9 i
Sphaeriidae 3 5.6 14 0.3 184.8 2.5
Ephemeroptera (Nymph) 18 33.3 63 1.4 122.0 1.7
Ceratopogonidae 13 24,1 259 5.9 105.2 1.4
Chironomidae (Pupae) 13 24.1 1338 30.3 627.1 8.6
Amphipoda 30 55.6 2198 49 .7 1086.4 14.8 ;
TOTAL - —- 4335 98.0 3216.8 43.9
PELAGIC '
Coleoptera (Adult) 5 9.3 5 0.1 72.2 1.0 ;
Gasterosteus aculeatus 1 1.9 11 0.3 183.9 2.5 i
Salvelinus fontinalis 1 1.9 1 Trace 131.5 1.8
Salmo salar 1 1.9 1 Trace 3223.7 44.0
DaEhnia EE. 2 N 3 ..7 —> ——— 48 .0 0.7
Ostracoda 10 18.5 29 0.7 13.0 0.2
TOTAL - - 47 1.1 3672.3 50.1
TERRESTRIAL 6
Diptera (Adult) 15 27.8 29 0.7 43.8 0.
Zygoptera (Adult) 3 5.6 6 0.1 66.1 g 'i
0ligochaeta 1 1.9 1 Trace .5 .6 .
TOTAL —_ — 36 0.8 .. 115.5 . 1.6
OTHERS
Debris 1 1.9 —_— _ 223; g.;
Indistinguishable 13 24.1 - - - -
Empty 1 1.9 - - . . .
- .8 4.4
TOTAL — - - 320.8.
= 25.4 100.0
GRAND TOTAL _ _ 4422 100.0 732
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The food of Stephen's Pond speckled trout expressed as
percentages of occurrence, composition, and weight (based on
104 trout taken throughout the summer of 1965).

%

Frequency geeyrr., Number % We. (mgs.) Z wt.
BENTHIC
Trichoptera (Larvae) 16 15.4 35 1.5 681.2 6.3
Hydracarina 7 6.7 100 4.3 38.8 0.4
Amnicolidae 27 26.0 309 13.3 639.9 5.9
Hirudinea 1 1.0 2 0.1 4.3 Trace
Sphaeriidae 9 8.7 126 5.4 1037.8 9.6
Ephemeroptera (Nymph) 15 14.4 376 16.2 2301.4 21.3
Ceratopogonidae 14 13.5 35 1.5 22.5 0.2
Anisoptera (Nymph) 29 27.9 60 2.6 1874.2 17.4
Zygoptera (Nymph) 7 6.7 104 4.5 20.4 0.2
Diptera (Larvae) 47 45.2 237 10.2 1760.5 16.3
Chironomidae (Pupae) 10 9.6 288 12.4 407.6 3.8
Amphipoda 15 14.4 94 4.1 55.5 0.5
TOTAL - —_ 1766 76.1 8844.1  82.0
PELAGIC
Coleoptera (Adult) 15 14.4 25 1.1 178.7 1.7
Nematomorpha 3 2.9 7 0.3 63.0 0.6
Gerridae 3 2.9 3 0.1 9.2 0.1
Ostracoda 32 30.8 471 20.3 319.3 3.0
TOTAL - - 506 21.8 570.2 5.3
TERRESTRIAL
Diptera (Adult) 16 15.4 30 1.3 ng .g g-g
Trichoptera (Adult) 7 6.7 17 0.7 22 ‘2 0 '2
Oligochaeta 1 1.0 1 0.1 . .
TOTAL _ — 48 2.1 510.9 4.7
OTHERS 8.0
Indistinguishable 14 13.5 - - 8?_7--5 h
Empty 4 3.9 - .
e TOTAL - - oL
- 10792.7 100.0
| GRAND TOTAL — -- 2320 100.0  A/Teef T




- 297 -

The food of Angle Pond speckled trout expressed as percentages
of occurrence, composition, and weight (based on 109 trout
taken in June, 1965).

%

Frequency occurr. Number % Wt. (mgs) % wt.
BENTHIC
Trichoptera (Larvae) 21 19.3 122 3.0 952.1 4.7
Hydracarina 3 2.8 39 0.9 40.4 0.2
Amphipoda 17 15.6 33 0.8 77.8 0.4
Amnicolidae 22 20.2 605 14.7 1550.3 1.6
Planorbidae 1 0.9 5 0.1 18.6 0.1
Hirudinea 1 0.9 1 Trace 15.0 0.1
Ephemeroptera (Nymph) 29 26.6 530 12.9 2407.6 11.9
Ceratopogonidae 10 9.2 14 0.3 8.3 Trace
Sphaeriidae 12 11.0 921 22.3 1954.4 9.0
Anisoptera (Nymph) 16 14.7 31 0.8 1616.9 8.0
Zygoptera (Nymph) 12 11.0 26 0.6 216.5 1.1
Corixidae 2 1.8 2 Trace 1.0 Trace
Chironomidae (Pupae) 32 29.4 1478 35.9 1966.3 9.7
TOTAL — — 3807 92.3 10825.2 53.3
PELAGIC
Coleoptera (Adult) 37 33.9 82 2.0 1022.6 5.1
Gasterosteus aculeatus 28 25.7 59 1.4 5632.5 27.8
Nematomorpha 2 1.8 2 Trace 11.8 0.1
Daphnia sp. 2 1.8 S - 124.1 0.6
TOTAL —_— —_ 143 3.4 6791.0 33.6
TERRESTRIAL
Diptera (Adult) 8 7.3 44 1.1 155.2 0.8
Tipulidae (Adult) 1 0.9 & 0.1 90.0 0.4
Trichoptera (Adult) 6 5.5 55 1.3 778.3 32
Coleoptera (Adult) 11 10.1 27 0.7 116.4 0.
Isopoda 4 3.7 38 0.9 459.4 -3
Arachnida 2 1.8 3 0.1 19.3 0.1
0ligochaeta 1 0.9 1 Trace 23.3 0.1
TOTAL - - 172 4.1 1641.9 8.1
- QIHERS _ —_— 159.5 0.8
i Debris 1 0.9 326.1 1.6
Vegetation 9 8.3 - - 535 ° 8 2.6
0 Indistinguishable 8 7.3 - - o _—
Emp ty 9 8.3 - -
- — . 1021.4 . 2.0
5 TOTAL - - o i
A GRAND TOTAL _ - 4122 100.0 20279.5 100.0
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TABLE IX: 5. The food of Thomas' Pond speckled trout expressed as percentages
of occurrence, composition, and weight (based on 105 trout taken
in June, 1965).

%

Frequency occurr. Number 7% Wt. (mgs) % wt.
BENTHIC
Trichoptera (Larvae) 58 55.2 277 6.5 3023.5 17.3
Corixidae 55 52.4 272 6.4 1881.0 10.8
Hydracarina 4 3.8 5 0.1 11.9 0.1
Amphipoda 43 41.0 477 11.2 520.6 3.0
Amnicolidae 6 5.7 67 1.6 151.4 0.9
Hirudinea 19 18.1 59 1.4 883.4 5.1
Sphaeriidae 37 35.2 428 10.1 1287.3 7.4
Ephemeroptera (Nymph) 37 35.2 186 4.4 881.9 5.0
Ceratopogonidae 3 2.9 6 0.1 5.3 Trace
Anisoptera (Nymph) 6 5.7 11 0.3 578.7 3.3
Chironomidae (Pupae) 51 48.6 2096 49 .4 2152.4 12.3
Zygoptera (Nymph) 2 1.9 2 0 . 1 13.6 0.1
TOTAL _— - 3886 91.5 - 11391.0 - 65.2
PELAGIC
Coleoptera (Adult) 44 41.9 122 2.9 866.5 5.0
Fish (Unident.) 2 1.9 2 0.1 62.5 0.4
Daphnia sp. 1 1.0 220 5.2 21.6 0.1
TOTAL — — 344 8.2 950.6 5.5
TERRESTRTIAL
Diptera (Adult) 7 6.7 11 0.3 43.8 8. i
Trichoptera (Adult) 1 1.0 1 Trace 21.8 .
Formicidae 1 1.0 3 0.1 7.1 Trace
Oligochaeta 1 1.0 1 Trace 9.5 0.1
TOTAL - - 16 0.4 82.2 0.5
OTHERS
Vegetation 4 3.8 — - 307.6 1.8
X —_ 2290.1 13.1
Debris 9 8.6 - 2465.5 141
Indistinguishable 22 21.0 - _ — -
Empty 5 4.8 - -
—_ —_ 5063.2 = 29.0
TOTAL -— - - T
17487.0 100.0
GRAND TOTAL — - 4246  100.0 9 ,
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TABLE IX: 6. The food of Big Bear Cave Pond speckled trout expressed as
percentages of occurrence, composition, and weight (based
on 80 trout taken August 13-16, 1965).

A

Frequency occurr, Number % Wt.(mgs) % wt,

BENTHIC
Trichoptera (Larvae) 9 11.3 34 26.4 349 .6 6.5
Amphipoda 1 1.3 2 1.6 8.1 0.1
Anisoptera (Nymph) 1 1.3 1 0.8 15.2 0.3
Chironomidae (Pupae) 4 5.0 8 6.2 12.8 0.2
Amnicolidae 1 1.3 5 3.9 1.0 Trace
Ephemeroptera (Nymph) 1 1.3 1 0.8 5.9 0.1

TOTAL —_ - 51 39.6 392.6 7.2
PELAGIC ]
Coleoptera (Adult) 1 1.3 2 1.6 16.0 0.3
Gasterosteus aculeatus 15 18.8 39 30.2 1080.5 20.0
Osmerus mordax 2 2.5 3 2.3 3586.6 66.3

TOTAL - —_— 44 34.1 4683.1  86.6
TERRESTRTAL
Diptera (Adult) 9 11.3 25 19.4 60.7 1.1
Limax sp. 1 1.3 1 0.8 123.4 2.3
Tipulidae (Adult) 1 1.3 1 0.8 42.7 0.8

TOTAL —_ - 27 21.0 226.8 | 4.2
OTHERS 74.4 1.4
Vegetation 1 1.3 2 1.6 32'9 0.6
Indistinguishable 5 6.3 5 3.9 z- o
Empty 40 50.0 - - , -
_ 107.3 2.0

TOTAL — - 7 5.3 _ o

122 100.0 5409.8 100.0

GRAND TOTAL - -

e
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The food of Indian Bay Big Pond speckled trout expressed as
percentages of occurrence, composition, and weight (based
on 52 trout taken June 24-25, 1966).

%

Frequency  ,ccurr. Number % Wt . (mgs) % wt.
BENTHIC
Trichoptera (Larvae) 17 32.7 52 2.4 735.2 5.6
Hydracarina 3 5.8 57 2.6 25.2 0.2
Amphipoda 2 3.8 5 0.2 10.4 0.1
Amnicolidae 1 1.9 1 0.1 2.1 Trace
Hirudinea 4 7.7 5 0.2 61.1 0.5
Ephemeroptera (Nymph) 16 -30.8 47 2.1 167.1 1.3
Ceratopogonidae 2 3.8 5 0.2 4.2 Trace
Chironomidae (Pupae) 13 25.0 1988 89.9 959.8 7.3
TOTAL —_ —_ 2160 97.7 1965.1 14.81
PELAGIC
Coleoptera (Adult) 7 13.5 10 0.5 66.7 0.5
Gasterosteus aculeatus 7 13.5 8 0.4 400.3 3.0
Osmexrus mordax 6 11.5 8 0.4 10226 .Z 73 .g
Daphnia sp. 1 1.9 > - 40. .
Nematomorpha 1 1.9 1 0.1 15.1 0.1
TOTAL - - 27 1.4 10749 .2 81.23
TERRESTRIAL
Coleoptera (Adult) 3 5.8 5 0.2 31.0 g.?i
Trichoptera (Adult) 1 1.9 2 0.1 13‘%‘ 0'1
Diptera (Adult) 2 3.8 7 0.3 14.8 .
TOTAL —- - 14 0.6 58.9 0.4
OTHERS
Debris 5 9.6 10 0.5 282.2 23
Indistinguishable 8 15.4 - - i -
Empty 6 11.5 - -
456 .2 3.4
TOTAL - - 10 0.5 |

2211 100.0 13229.4 100.0

GRAND TOTAL - -

——
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Vliadykov (1957) and Slastenenko (1958) have indicated that
speckled trout are strictly carnivorous, while other workers (Metzelaar,
1929; Harkness and Ricker, 1929; and Ricker, 1930, 1932) have reported
findings of plants and plant remains in the stomachs, along with some

debris.

Vegetation was found in the stomachs of trout from Indian River,
Angle Pond, Thomas' Pond, and Big Bear Cave Pond. Debris, which is composed
of dead twigs, stones, fish hooks, etc., is considered to have no food value
and was encountered in trout stomachs from Indian River, Berry Hill Pond,
Angle Pond, Thomas' Pond, and Indian Bay Big Pond. It is of interest to
note the presence of fish hooks in the stomachs of two trout. A 14.0 cm.
trout from Indian River was found to contain a treble-hook lodged in its
stomach, with no sign of corrosion; and a 24.0 cm. trout taken at Angle
Pond was found to contain a partly corroded snelled-hook lying in the

curvature of its stomach. In both cases, no ill-effect was apparent as

the stomachs were distended with food. Ricker (1932) reports finding five

fish hooks during an examination of about 1300 stomachs, and Hurst (1931)

reports a similar case for brown trout.

The vegetation for the most part was composed of filamentous green

algae and seeds. Ricker (1932) and Metzelaar (1929) report similar findings.

The debris was composed mainly of twigs, pieces of bark, stomes,

and conifer needles.

; e sved
Metzelaar (1929) and Ricker (1932) suggest this debris is derive

e result of inefficient

from caddis fly larval cases and is not necessarily th

feeding. The plant material may have been taken incidentally.

s
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Fish remains were fairly common with the threespine stickleback,

Gasterosteus aculeatus; the landlocked Atlantic salmon, Salmo salar; the

landlocked American smelt, Osmerus mordax; the speckled trout, and unidentified

fish remains present. The stickleback was present in stomachs from Indian
River, Berry Hill Pond, Angle Pond, Big Bear Cave Pond, and Indian Bay Big
Pond. A landlocked salmon was found in the stomach of a Berry Hill Poﬁd
trout, as was one speckled trout, the only case of cannibalism encountered.
The two Indian Bay Ponds yielded trout stomachs containing landlocked smelt.
Unidentified fish remains were found in a Thomas' Pond trout. The presence
of fish in the diet of speckled trout is not uncommon (Clemens, 1924;
Metzelaar, 1929; Needham, 1930; Ricker, 1930, 1932; Frost, 1940; and White,
1940, 1942); however, Leonard (1941) and Card (1933) report no fish remains.
The case of cannibalism is not common but has been reported by
other authors (Ricker, 19303 Frost, 1940; and Scott and Crossmaun, 1964) .

Leonard (1938) reports, however, that a Michigan creek carrying a heavy

population of naturally hatched fry showed no evidence of cannibalism when

the stomachs of 14 adults were examined. The presence of sculpins, however,

indicates the fish are piscivorous.

1. Benthic Fauna

Trichoptera larvae, Amphipoda, and Amnicolidae appeared in s tomachs

. ] od
from all localities and were dominant food organisms. Other important fo

i h
items were Sphaeriidae, Anisoptera nymphs , Ceratopogonidae, Zygoptera mnymp S,

Hirudinea, Ephemeroptera nymphs, and Chironomid pupae.

vere Hydracarina, Chironmomid larvae, Corixidae, and Planorbidae.

2. Pelagic Fauna

; lities
Adult aquatic Coleoptera were found in stomachs from all loca

Lesser food elements

S e
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and are a very dominant food item. Fish are also an important food item;
of lesser importance are Ostracoda, Nematomorpha, Gerridae, and Daphnia sp.

3. Terrestrial Fauna

The most common terrestrial food were adult Trichoptera, and aerial
Diptera. Also of some importance were Isopoda, Formicidae, Oligochaeta,
Coleoptera, and Arachnida. Lesser numbers of Chrysomelidae, Lepidoptera,
Apoidea, Tipulidae, and Limax sp. were also encountered.

4. DMiscellaneous

Under miscellaneous are included such items as vegetation, debris,

indistinguishable material of food value, and unidentifiable matter.

F. Quantitative Analysis of the Food

As already stated, the relative importance of the food items is

based on the combination of the three methods of analysis; (1) occurrence,

(2) number, and (3) weight.

Therefore, the results obtained using the three methods are combined

and the composite results indicate to a fair degree of accuracy, the

relative importance of various food organisms utilized in the various

localities.

l. Indian River

The dominant food organisms are adult aquatic beetles (Coleoptera),

adult and larval caddis fly (Trichoptera) , aquatic snails (Amnicolidae),

true adult flies (Diptera), and dragonfly nymphs (Anisoptera) -

éi 2. Berry Hill Pond

; r scuds
The dominant food orgamisms for trout of this pond are wate

{ .
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(Amphipoda) , aquatic snails (Amnicolidae), midge pupae (Chironomidae),
mayfly nymphs (Ephemeroptera), caddisfly larvae (Trichoptera), true adult
flies (Diptera), water boatmen (Corixidae), and leeches (Hirudinea).

3. Stephen's Pond

The food of trout in this pond is composed mainly of mayfly nymphs
(Ephemeroptera) , damselfly nymphs (Zygoptera), aquatic snails (Ammicolidae),
dragonfly nymphs (Anisoptera), adult and larval caddisfly (Trichoptera),
water scuds (Amphipoda), ostracods (Ostracoda), true adult flies (Diptera),
midge pupae (Chironomidae), fingernail clams (Sphaeriidae), and adult
aquatic beetles (Coleoptera).

4. Angle Pond

The main food items utilized by trout in this area are midge pupae

(Chironomidae), mayfly nymphs (Ephemeroptera), aquatic snails (Amnicolidae),

stickleback (Gasterosteus aculeatus), adult and larval caddisfly (Trichoptera),

fingernail clams (Sphaeriidae), adult terrestrial and aquatic beetles

(Coleoptera), dragonfly nymphs (Anisoptera), and damselfly nymphs (Zygoptera).

5. Thomas' Pond

The major food organisms encountered were midge pupae (Chironomidae),
adult and larval caddisfly (Trichoptera), water boatmen (Corixidae),

fingernail clams (Sphaeriidae), mayfly nymphs (Ephemeroptera, water scuds

(Amphipoda), adult aquatic beetles (Coleoptera) , and leeches (Hirudinea) .

6. Big Bear Cave Pond

items here were the stickleback (Gasterosteus a

landlocked smelt (Osmerus mordax) , true adult

culeatus),

The major food

caddisfly larvae (Trichoptera),
i i icolidae) .
flies (Diptera), midge pupae (Chironomidae) and aquatic snails (Amnicolidae)
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7. Indian Bay Big Pond

The food organisms most utilized were midge pupae (Chironomidae),

landlocked smelt (Osmerus mordax), threespine stickleback (Gasterosteus

aculeatus), adult and larval caddisfly (Trichoptera), mayfly nymphs

(Ephemeroptera), and terrestrial and aquatic beetles (Coleoptera). z
An examination of Tables VIII: 1-7 along with the foregoing discussion, |

indicates that the constituents of the speckled trouts' diet are similar in

most areas studied, even though their relative importance in the diet may

vary from one locality to another. Generally, the food of speckled trout

e

as reported by Frost (1940) is in complete agreement with data obtained in

this study.

Table IX: 8 shows the relative amount of food taken from the stomachs

v a TN ey

of trout from different localities. It is seen that the total weight of food

per gram of fish increases with increased habitat size up to a maximum and

then decreases. This is undoubtedly related to the higher productivity of

small and medium sized ponds and the lower productivity of streams and lakes.

It is of particular interest that the two large Indian Bay Ponds have the

lowest relative amounts of food per gram of fish. Recall that the three

areas showing the lowest relative food amounts (Indian River, Big Bear Cave

Pond, and Indian Bay Big Pond) have the lowest values of condition. Neill

(1938), Benson (1954), Ellis and Gowing (1957), and Allen (1940) report the

Same relationship.

tes.

= Recall, however, that the two Indian Bay Ponds have good growth rates
ti is of

This, therefore, implies that the quality of food rather than quantity

i illey (1928)

Prime importance. McCay and Dilley (1947) and McCay, Bing, and Dilley (

Lo S
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point out that trout need "fresh meat" or some substance contained in it

in order to grow properly. They called this Factor H. Burrows and Karrick
(1947) and Cooke and Tomlinson (1950) show the value of salmon viscera.
Larkin, Terpenning and Parker (1956) show the value of a forage fish for
trout and Idyll (1942) suggests coarse fishes like sticklebacks are most
important in lakes. Fish are present in the diet of trout from most
localities but, in most cases, their contribution is inecidental. Fish,
however, are prominent in the diet of Angle Pond trout and are of prime

importance in the two Indian Bay Ponds, where the stickleback and smelt

are staple foods.

Table IX: 8 also indicates the relative importance of benthic,

pelagic, and terrestrial foods.
Generally, benthic organisms are utilized relatively more than

pelagic organisms. There are, however, three exceptions. At Indian River

the influence of pelagic aquatic beetles (Coleoptera) alone is greater than

that of all benthic organisms combined. At Berry Hill Pond, the higher

relative amount of pelagic food is due almost entirely to three fish in

the diet, a speckled trout, a landlocked salmon and a stickleback. At Big

Bear Cave Pond the presence of fish in the diet is also responsible for a

higher relative amount of pelagic food; however, in this imstance fish are

one of the staples in the diet.

In all cases, terrestrial food is relatively less important than

. i amount of
either benthic or pelagic. There 1s a general decrease 1n the
. . i i however
terrestrial food with increase in habitat size. At Indian River, R
P i this agrees
foods of terrestrial origin are utilized to a fair extent and g

T e T

e g

- e

i
1
!
|
{
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TABLE IX: 8. Comparison of the relative amount of food of speckled trout
from the various localities expressed as mg. of food per
gram of fish.

Mg. of food per gram of fish

LOCALITY

Benthic Pelagic Terrestrial Total
Indian River 0.2300 0.2885 0.1705 0.9505
Berry Hill Pond 0.6287 0.7177 0.0225 1.4318 |
Stephen's Pond 0.9840 0.0634 0.0568 1.2008 |
Angle Pond 0.7601 0.4768 0.1152 1.4240 |
Thomas' Pond 0.9342 0.0779 0.0067 1.4342 f
Big Bear Cave Pond 0.0248 0.2962 0.0067 1.3422 g
Indian Bay Big Pond 1.0850 0.5937 0.0033 0.7307 5

with the reports of several authors (Clemems, 1928; Ricker, 1930; Mut tkowski,

1925; Hoover, 1939; Ellis and Gowing, 1957; Tebo and Hassler, 1963; and

Reed and Bear, 1966).

The stomachs of 20 sea-run speckled trout taken at Indian River
h
during August 1966 were examined but no trace of food was found. The stomachs

- edin
were in a contracted condition and indicated the fish had not been fe ng

for some time. Similar findings are reported by White (1940, 1942) for

iti of these
Moser River sea trout. It is also of interest that the condition

. is is also
trout is very low, in fact, lower than stream-resident trout. Thi
- . in August and
reported by Wilder (1952) who suggests condition is poorer in SGSH
ight upon
September for sea trout, and White (1942) suggests they lose welg P
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their return to fresh water. Scott and Crossman (1964) suggest the stoppage
in feeding is perhaps due to physiological readjustment to fresh water and
the sudden absence of the larger food organisms which they had been utilizing
in the sea. They suggest the fact that they will rise for artificial flies
indicates some ability and willingness to take food.

White (1942) suggests their marine diet is mainly of a piscivorous
nature, feeding on such fish as squirrel hake, eel elvers, sea raven, mummichog,

rock gunnel, smelt, and silversides. Other food items include marine isopods,

amphipods, shrimp, and sand worms.

G.__Variation in Food with Size of Speckled Trout

Several authors have commented on the change in diet of the speckled

trout with increased size (Clemens, 1928; Metzelaar, 1929; Harkness and Ricker,

1929; White, 1930; Ricker, 1930, 1932; Allen, 1960; and Momot, 1965).

Clemens (1928) suggests trout of 0-2 inches feed mainly on midge

larvae; trout 2-4 inches in length feed mainly on mayflies; 4-6 inch trout

were found to contain mainly grasshoppers; trout of 6-8 inches feed mainly

on fish, and fish and amphibians formed the bulk of the diet of 8-10 inch

trout,
Metzelaar (1929) suggests there is an "unmistakable decrease of

. . . fish
insects in the diet and an equally sharp increase 1in crustacea (crayfish)

. 11
and fish as the size of the trout increases.

White (1930) examined speckled trout fry for stomach contents soon
i had not

after they emerged from the redds, and in many cases the yolk sac ha

of chironomid

been absorbed. He found the bulk of the food was composed

larvae and copepods.

B e T A L L R N A et T
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Ricker (1930) also suggests that entomostraca (Ostracoda, Copepoda,
and Cladocera) compose the bulk of the food of fry. He suggests that at a
length of one Inch or so they turm to an insect diet with chironomid larvae
making up the bulk. Between 1.5 and 3 inches the number of chironomid larvae
falls off and more stream and terrestrial imnsects are utilized. From 3-4
inches, Ricker suggests a further reduction in chironomids and an increase
in insect fauna. Stomachs of 4-6 inch trout show the first appearance of
crayfish, and at 6-8 inches fish assume a dominant position in the diet.
Then from 10-20 inches the diet is almost entirely crayfish and fish.

Momot (1965) suggests trout populations can be divided into two
ecological categories, and suggests the approximate point of division is at
a mean length of 8 inches. He suggests speckled trout of eight inches or

over eat mainly crayfish, most insects are eaten by medium-sized trout, and

most of the daphnia consumed is by small trout.

Allen and Claussen (1960) suggests that in the absence of such large

organisms as fish and crayfish, large trout may select the larger of existing

food organisms, and they show that larger trout eat larger Coleoptera than

do small trout.

Table IX: 9 shows a comparison of the food eaten by speckled trout

of various sizes in Angle Pond. The occurrence method was used to illustrate

i re
differences as it was felt that the number and weight methods would be mo

i i increase in the
directly a function of size. The most noteworthy point is the inc

occurrence of the stickleback in the diet of larger trout. None were taken
by trout 10-15 cm. in length but they formed the bulk of the diet of 25-30 cm.
fish. 1t is also of interest to note that the frequency of occurrence of

other food items shows no consistent trends with increased size of the trout,




- 310 -

TABLE IX: 9. A comparison of the food eaten by speckled trout of various
sizes in Angle Pond.

.

FREQUENCY AND PERCENTAGE FREQUENCY OCCURRENCE OF ORGANISMS

FOOD
ORGANLISM Size Group (cm.)
10.55-15.55 15.55-20.55 20.55-25.55 25.55-30.55
(10) (33) (58) (8)
Trichoptera (Larvae) (2) 20.0 (7) 20.6 (12) 20.7 - -
Hydracarina . _— _ —_ (2) 3.4 (1) 12.5
Amphipoda _— = (6) 17.6 (9) 15.5 (2) 25.0
Amnicolidae (2) 20.0 (8) 24.2 (11) 19.0 (1) 12.5
Hirudinea _ —_ (1) 2.9 _ —_ —_ -_—
Ephemeroptera (Nymph) (2) 20.0 (9) 26.5 (16) 27.6 (2) 25.0
Ceratopogonidae (2) 20.0 (3) 8.8 (5) 8.6 - —
Sphaeriidae (1) 10.0 (7) 20.6 (4) 6.9 - -
Anisoptera (Nymph) (2) 20.0 (5) 15.2 (8) 13.8 (1) 12.5
Zygoptera (Nymph) (1) 10.0 (2) 5.9 (7 12.1 (2) 25.0
Corixidae _— - (2) 5.9 -—_ - —_— —
Planorbidae R (1 2.9 - - -
Chironomidae (Pupae) (1) 10.0 (9) 26.5 (19) 32.8 (1) 12.5
.5
Coleoptera (Adult) (7) 70.0 (12) 35.3 (15) 25.9 (3 37
2.8 5 62.5
Gasterosteus aculeatus — - (4) 11.8 (19) 3 )
1.7 (1) 12.5
Nematomorpha - - - L
—_— 2 3.4 - i
Daphnia sp. —_— == - (2)
8.8 (&) 6.9 (1) 12.5
Diptera (Adult) —_— (3) .
. - —_— (1) 1.7 - -
Tipulidae (Adult) _ = -
9 . —_—
Trichoptera (Adult) (1) 10.0 (3) 8.8 57; 12.1 o
Terr, coleoptera (2) 20.0 (2) 3.9 1.7 I
Isopoda (1) 10.0 (2) 5.9 1 1. _
Arachnida (1) 10.0 (1 2.9 - o
Oligochaeta (1) 10.0 - - B .

L e
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with the possible exception of aerial and terrestrial insects which show
somewhat of a decline in frequency in larger trout. It is probably, as Allen
and Claussen (1960) suggests, that the scarcity of large items such as fish

and crustaceans result in the larger fish simply eating the larger of existing

organisms .

H. Seasonal Variation in the Food of Speckled Trout

Although numerous authors have reported on the natural food of
speckled trout, relatively few have studied the seasonal changes in food
habits. Several of the authors who have studied this aspect are Needham
(1930), Lord (1933), Leonard (1941), Bemson (1953), and Momot (1965) .

Needham (1930) lists the foods of speckled trout in New York streams

during every month of the year. He suggests terrestrial foods exceed aquatic

species in numbers during late summer and early autumn, but are quite scarce

during the winter months.

Lord (1933) reports similar results for a Vermont stream; however, he

suggests aquatic foods dominate every month except June, August, September,

October, and November. He reports that aquatic organisms supply 66.54 per cent

of the total food taken during the twelve months, while terrestrial organisms

make up the balance.
i i t
Momot (1965) suggests that in a Michigan lake insects were the mos
i in i rtance in
important items in the diet from April to July, with a peak in 1mpo

important component from August to October.

May and June. Daphnia became an
. . suggests trout

He reports crayfish are important during winter months and he sugg

z ity of young—of-

Predation accounts for 60 per cent of the overwinter mortality y

the—year crayfish.

cr il AT
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The only information on seasonal trends in food in Newfoundland waters
is given by Frost (1940). She reports briefly that, "By the middle of June,
flies and dragonflies appear to become an important factor, and at such seasons
as the rain or floods wash them into the water, wood lice, ants, and other
small land arthropods are eaten greedily'. She also suggests amphipods are
especially important during January, February, and March.

Table IX: 10 compares the food of speckled trout during the months

of June, July, and September for Stephen's Pond.

It is noted that overall both the number and weight of food per x

stomach shows a steady decrease from June to September. It is also noted

that while the amount of benthic organisms per stomach decrease, the amount
of pelagic and terrestrial organisms shows an increase over the same period.
The increase of pelagic organisms is due to an increase in the amount

of Ostracoda consumed, while the other main pelagic item, adult Coleoptera,

remains fairly constant.

The increase in terrestrial organisms is due mainly to an increase

in adult Trichoptera which are utilized only in September (no data available

for August). Aerial Diptera also show an increase from July to September, i

and are not present in June. .

The reduction in benthic organisms consumed results mainly from a

reduction of Ephemeroptera nymphs which are taken only in Jime. Ceratcpogonidae,

i e to Jul
Anisoptera nymphs, and Chironowidae pupae show a reduction from Jun v
The only benthic organisms showing monthly

and are not found in September.
larvae, Amnicolidae,

increases in abundance in the stcmachs are Trichoptera

hs are not
Zygoptera larvae, and Chironomidae larvae; ‘however, Zygoptera nymp

found in September.
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Average number and dry weight of organisms per trout stomach
by month in Stephen's Pond, Summer, 1965.

FOOD June (24) July (48) Sept. (32) Averages
ORGANISMS No. Wt. No. Wt. No. Wt. No. Wt.
BENTHIC :
Trichoptera (Larvae) — —_ 0.2 4.6 0.9 14.3 0.3 6.6
Hydracarina - —_— 2.0 0.7 0.1 0.1 1.0 0.4
Amnicolidae 2.1 3.2 2.7 4.1 4.1 12.1 3.0 6.2
Hirudinea —— —_— Trace 0.1 —_— -— Trace Trac
Sphaeriidae 0.1 0.9 2.2 17.2 0.6 6.0 1.2 l10.0
Ephemeroptera (Nymph) 15.7 95.9 - - e — 3.6 22.1
Ceratopogonidae 0.6 0.4 0.5 0.3 - — 0.3 0.2
Zygoptera (Nymph) 0.5 2.7 4.7 35.4 — —_ 0.6 18.0
Chironomidae (Larvae) - — 1.0 0.3 1.8 0.2 1.0 0.2
Chironomidae (Pupae) 6.7 8.6 2.7 4.1 - -_ 2.8 3.9
Anisoptera (Nymph) 2.0 51.3 0.3 8.1 - — 2.3 16.9
Amphipoda — — 1.4 0.8 0.8 0.5 0.9 0.5
TOTAL AVERAGES 27.6 162.9 17.5 75.7 8.3 33.2 16.9 85.0
PELAGIC
Coleoptera (Adult) 0.6 3.3 0.2 1.3 0.1 1.2 0.2 1.7
Nematomorpha —_— - 0.2 1.3 - — 0.1 0.6
Gerridae Trace Trace -—— - 0.1 0.3 Trace 0.1
Ostracoda 1.8 0.9 4.1 2.9 7.3 5.0 4.5 3.1
TOTAL AVERAGES 2.4 4.2 4.5 5,5 7.5 6.5 4.8 5.5
TERRESTRIAL
e e
Diptera (Adult) — _— 0.3 0.9 0.5 ;g 8.; g.g
Trichoptera (Adult) — — —_ — 0.5 12, . 5 -2
Oligochaeta _ —_— — —— Trace 0.7 Trace .
TOTAL AVERAGES _ — 0.3 0.9 1.0 14.8 0.5 4.9
OTHERS 1.4 8.4
Indistinguishable 0.1 1.1 0.2 15.3 Trace 3.3 1. 8-
Empty _ - Trace — 0.1 -
3.3 1.4 8.4
TOTAL AVERAGES 0.1 1.1 0.2 15.3 0.1
.8 57.6 23.6 103.9
GRAND TOTAL AVERAGES 30.0 168.3 22.5 97.3 16.8

e
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Besides the pelagic and terrestrial organisms already mentioned, the
only benthic organisms utilized in September are Trichoptera larvae, Hydracarina,
Amnicolidae, Sphaeriidae, Chironomidae larvae, and Amphipoda.

The grand averages show that over the summer months benthic organisms
comprise 82.0 per cent by weight, pelagic, 5.3 per cent, and terrestrial, 4.7
per cent. 8.0 per cent is composed of miscellaneous material.

Benson (1953) reports that speckled trout in the Pigeon River, Michigan,

show an increase in stomach contents during May and June but a decrease from

then to September.

Ellis and Gowing (1957) show a decreased number of organisms per
brown trout stomach during July and August in a Michigan stream, and suggest
it is due to a shift to surface feeding because of a paucity of benthic
fauna.

Fewer organisms per stomach during late summer and autumn has also

been observed for brown trout by Neill (1938) and Frost (1939), and for

salmon smolt (Allen, 1940).

a3
1

e,
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PART X: PARASITES OF SPECKLED TROUT

In this study the only parasites the author was concerned with
were the macroscopic variety. These are undoubtedly the most commonly
encountered by both the fisheries biologist and sportsman. It was felt

that if parasitism had any ill-effect on trout populations, a good share

would be due to these macroscopic forms.

The external body surface, fins, and branchial cavity were examined

for external parasites, while the digestive tract, body cavity, and visceral

surfaces were examined for internal parasites. Organs such as the liver,

kidneys, heart, etc., were not dissected for examination and only a cursory

examination of the surfaces of these organs was made.

Contrary to popular opinion, parasitism is very common. Meyer

(1964) suggests there are indications that there may be more organisms living

as parasites than there are free-living. Under natural conditions there is

rarely a single fish, among all the numerous species, which does not act as

host for at least one or more species of parasites. Linton (1893) suggests,

"of all animals . . . the class of fishes takes the lead, not only for the

variety of forms and the number of individuals harbored, but also.for the

frequency of individual cases of parasitism". Parnell (1934) suggests over
80 per cent of freshwater fishes are paraSitized'

. e lost to
Under natural conditions most of the parasites prOdUCEd ar

er before they can infect fish. Richardson

énemies or to the expanse of wat
- 315 -
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(1936) for example, suggests it is seldom that parasitic infection of
speckled trout living under natural conditions assumes a serious proportion
as to endanger sport fishing. Under crowded conditions or inadequate water
and oxygen supply, trout may become seriously infested and in such cases
more damage is done. Such a case is reported by Richardson (1936) for Lake
Edward, Quebec, where the parasitism is suggested as the reason for poor
fishing.

Much of the damage from parasites is mechanical. Tissues are injured,
and blood vessels are often blocked by burrowing. Some parasites actually
ingest flesh, mucus or body fluids, while still others release toxic materials
in the host. Fish thus weakened are easy prey for predators, and this is
perhaps one of the more serious results of parasitism.

Frost (1940) was the first to report on the nature of speckled trout

parasites from Newfoundland waters. During her cursory examination she

encountered two external and three internal parasites, all of the macroscopic

variety. The two external parasites were (1) parasitic copepods, which she

identified as Salmincola edwardsii, and (2) encysted flukes of the family

Heterophyidae. The internal parasites were (1) spiny-headed worms or

Acanthocephalae, (2) flukes of the families Gorgoderidae and Alloereadiidae,

and (3) tapeworms of the genus Abothrium.
Pippy (MS), in a comprehensive study of the parasites of Newfoundland

i Table X: 1).
freshwater fishes, lists seventeen parasites of speckled trout (Ta

lvelini, Echinorhynchus jateralis, and

Of these only Eubothrium sa
Apophallus sp. is generally

Peninsula. Dis cocotyle

but was also

Phyllodistomum sp. are generally distributed.

distributed with the exception of the Great Northern
e Burin Peninsula,

Salmonis was found to be most abundant on th
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Parasites of Newfoundland speckled trout (from Pippy MS, 1965).

PARASITE

SITE OF INFESTATION

Trichophyra piscium Butschli, 1889

Ichthyophthirius sp.

Discocotyle salmonis Shaffer, 1916

Crepiodostomum farionis (Muller,

1784) Luke, 1904.

Azygia longa (Leidy, 1851)

Bunodera luciopercae (Muller, 1776)
Luke, 1907

Phyllodistomum sp.

Apophallus sp.
Tetracotyle sp.

Dibothriocephalus sp.

Schistocephalus solidus (Creplin,
1829)

Eubothrium salvelini Schrank, 1790

Echinorhynchus lateralis Leidy, 1851

Philonema sp.

Metabronema salvelini Fujeta, 1920

Salmincola Sp.

Argulus canadensis Wilson, 1916

Gills
External surface
Gills

Intestine and gall bladder
Stomach

Intestine
Ureters and bladder
Skin, gills, and fins.

Pericordial cavity, pericordium and
renal peritoneum.

Wall of stomach and intestime body
wall or free in the body cavity.

Plerocercoids found in the stomach.

Pyloric region and caecae.

Intestine, sometimes pyloric caeca.

Body cavity.
Esophagus, stomach intestine,
Gills, opercula, and fimns.

External surface

and liver.
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found in Terra Nova Lake, Gambo Pond, and Rambler Pond. Dibothriocephalus

sp. was found only on the Avalon and Burin Peninsulas, Bonavista Bay, and

central Newfoundland. Argulus canadensis was found only in the Ocean Pond

area (Mahers). Bunodera luciopercae was found only at Bonne Bay Big Pond.

Philonema sp. was found only in the Grand Lake watershed.

Table X: 2 lists the 17 parasites encountered by Pippy (1965) and

the corresponding percentages of infestation by each. In this survey only

five macroscopic parasites were encountered. These include an Acanthocephala,

Echinorhynchus lateralis; the cestode, Eubothrium salvelini; the digenetic

trematode, Apophallus sp.; the copepod, Salmincola sp.; and the nematode,

Philonema Sp.

Table X: 3 shows the extent of parasitism by each organism for all

localities studied.

A. Echinorhynchus lateralis Leidy 1851.

These spiny-headed worms are found mainly in the lower intestine

and at times as far anterior as the pyloric caeca. The parasite 1s attached

by means of a proboscis bearing numerous recurved hooks. The parasite has

no digestive tract and the digested food of the host is absorbed directly

through the body surface of the worm.

- d.
These were the most common of the speckled trout parasites encountere
ence

. cent occurr
They were found in trout from all sampling areas and the per

. 3 .5 per cent
ranged from 5.0 to 96.2. Overall, this parasite occurred in 75.5 P

parasite in 81.7 per

of all speckled trout examined. Pippy (¥s) found this

. Richardson
cent of all speckled trout and found it to be the most common

in the gut of every trout examined from

(1936) reports finding this organism

Lake Edward, Quebec.
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3.

The parasites of speckled trout showing the per cent

TABLE X: _
infestation for the various localities studied. ‘

LOCALITY PER CENT OF THE TROUT INFESTED '_
Echinorhynchus Eubothrium Apophallus Philonema Salmincola i
lateralis salvelini Sp. Sp. Sp. i ‘
Stephen's Pond 96.2 43.3 72.1 — —_ -
!
Angle Pond 80.9 58.2 48.2 —_— —_— ;-
Thomas® Pond 92.4 29.5 5.7 -— - ﬁ
Big Bear Cave Pond 70.5 17.2 76.2 - 35.2 \
s
Berry Hill Pond 92.9 — 82.1 - - '.
o
Indian Bay Big Pond 77.0 81.0 74.0 11.0 44,0 iy
Indian River =
(Stream~-resident) 44,2 — 28.4 — 12.6 (
|
Indian River 5.0
(Sea~run) 5.0 10.0 15.0 _— .
.
.1 g
GRAND AVERAGE 75.5 32.3 54.3 1.5 13 v,
¢
i
1

. . c
Frost (1940) also reports the presence of this parasite and suggests

i . This is
river trout usually have far less of these parasites then pond trout

. i er cent occurrence
in agreement with data from this study. In ponds, the p

; i ted
fanged from 70 - 96, while only 44 per cent of river trout were infec

(Ta.b]_e X: 3) .

. db
The worms reach sexual maturity in the fish, eggs are produced by 3
a larval .

. contains
Dature females and leave the host via the feces. Each egg
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acanthor which is incapable of hatching unless injested by an arthropod

(probably an amphipod, Hyallela sp.). The larva develops in the gut of the

amphipod and is liberated into the digestive tract of the trout which

swallows the amphipod.

Frost (1940) suggests that the greatest number of Acanthocephalae
is often found in the most healthy and best—conditioned fish, and she
suggests the trout are little the worst for their presence. Hoffman and

Sindermann (1962) suggest that unless extremely large numbers are present

little damage is done. Pippy (MS) also found little evidence of damage

during his study.

However, Davis (1937) states that the worms may cause an infection

resulting in severe inflamation, and in 1953 he suggested Newfoundland trout

were so heavily infested that they must have been badly injured.

Meyer (1954) suggests the proboscis causes damage to the intestinal
wall with resulting ulcer-like lesions and conspicuous areas of laceration

and inflammation. He suggests they may burrow through the wall of the

digestive tract and come to lie in the body cavity, or undergo encystment

in the viscera.
Although Pippy himself did not encounter damage due to infestation,

. . i in
he had a report of serious damage from a high infestation of trout i

to have
Rambler Pond, Baie Verte Peninsula. Here many trout were found

. : i1.
their intestines dangling through a gaping hole in the body wa

. intestinal
Acanthocephala were thought to have worked their way through the inte

the body wall.
wall, attached themselves to the peritoneum, and broke through 7

ed viscera was encountered in trout b

s similar to that

rom Angle
In this study, damag

Pond and Big Bear Cave Pond. In these cases the damage wa
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attributed to the roundworm, Philonema sp. by various authors (Richardson,
1930; Meyer, 1954; Hoffman and Sindermann, 1962; and Pippy, 1965).
Pippy (MS) reports such damage to the viscera and attributes it to

the philometrid nematode or plerocercoids of the cestode Dibothriocephalus

sp. The diagonistic feature he used was cysts containing either coiled

Philonema sp. or plerocercoids of the cestode.
However, in this study no such cysts were found and neither Philonema

sp. nor Dibothriocephalus sp. were present; the only other intestinal

parasite which could be incriminated was Echinorhychus lateralis. This seems

reasonable in the light of evidence offered by Meyer (1954) and Davis (1937).

In severe cases the viscera was bound into a solid mass by multiple

adhesions of the peritoneum and the mesentaries. These adhesions not only

bind the viscera together but also attach the visceral mass to the body

wall. Some cases were so severe that difficulty was encountered in removing

the stomach for food analysis. Three large females from Angle Pond and two

from Big Bear Cave Pond were damaged to the extent that they were egg-bound.

The walls of the ovaries were greatly thickened and attached to the other

viscera. The ovaries were irregular in shape and the ova were irregular in

size,
Schrank 1790.

generally found in the pyloric region

loops hanging from

B. Eubothrium salvelini

. with its
This small cestode is

scolex usually deep in the caecum. The body protrudes in

. . e posterior
the caeca into the stomach cavity. It is occasionally found more p

in the intestine.
d food is absorbed

orms attach by their scoleces an

These minjature tapew
st's stomach or intestine.

through the body surface from the contents of the ho

[T
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Eubothrium salvelini occurred in all but two samples of trout. 1In

areas in which they occurred, the per cent occurrence ranged from approximately
10 - 80, with an overall 32 per cent occurrence (Table X: 3). Pippy (MS) ;
reports 25.2 per cent occurrence in his comprehensive study.

Hunter and Hunter (1930) state that approximately 20 per cent of

speckled trout in northern New York state were infected.

Frost (1940) suggests this parasite was Abothrium crassum (Bloch,

1779) . Both Cooper (1918) and Hunter and Hunter (1930) report A. crassum in

speckled trout. However, Wardle (1932) and Kuitunen-Ekbaum (1933) have

shown that both the European Abothrium and North American Eubothrium are the i

same, and Eubothrium salvelini is now accepted. ¥

Richardson (1936) suggests that although the infestation may be £

severe enough to apparently block the pyloric region, no apparent harm is

done. However, Wardle (1932) records an almost epidemic mortality among the

young of Dolly Varden char, Salvelinus alpinus malma. {

Hunter and Hunter (1930) suggest trout taken from streams are free 52

of this parasite. Table X: 3 shows that the parasite was not present in

. s - how a 10
Indian River stream trout. However, Indian River sea-run trout s

d up during the trouts' -

per cent occurrence. The parasite was probably picke

. i the
upward migration which take them through the Indian Ponds before reaching

headwaters of Indian River. |
. ] thi .
Meyer (1954) suggests that despite its abundance 1in salmonids nothing .

ined by Ward
is known of the life cycle. He reports that the smelt was examine y

. s ive results.
as a possible host for the plerocercoid larvae, with negatl

C. Apophallus sp.

1" —spot"
site gives rise to what is commonly called "black-sp

This para
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disease. These parasites are encysted in the skin, gills, and fins and
give the fish a peppered appearance.

The black spot is a concentration of black pigment caused by the
presence of trematode metacercaria in the skin of the fish. The "“black-
spot" infestations of speckled trout have been found to be due to a member
of the family Heterophyidae, which are digenetic trematodes (Meyer, 1954).
Earlier, Ricker (1932) suggested the metacercaria belonged to the family
Strigeidae which cause '"black-spot” in many other species of fish. However,

it is now known that it is the family Heterophyidae, and Miller (1941)

suggests the speckled trout is the natural host.

Meyer (1954) suggests the incriminated species is Apophallus
imperator, however, Pippy (MS) suggests the Newfoundland species may not

be imperator.

This parasite is apparently quite common in Newfoundland as it was

encountered in all localities studied. The per cent occurrence ranged from

approximately 6 — 82 and averaged 54.3 per cent overall. Pippy (MS) gives

61.1 as the per cent occurrence during his study.

Because the parasite is digenetic, its life cycle is somewhat complex,

requiring more than one host. The adult trematode lives in the intestine

: § dult
of a fish—eating bird (merganser, loon, kingfisher, or gull). The adults

mature, produce eggs which are released through the feces. These eggs
contain miracidia which must be swallowed by, or burrow into, certain species
of snails (probably Amnicolidae) to complete their development. After a

month or two an enormous number of cercariae escape; these must now reach the

i in. Each larva surrounds
right species of fish and then burrow into the skin
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itself with a thin wall, and in a reaction against this, the fish surrounds
this cyst with black pigment cells and the black-spot results. When the
fish is eaten by the right species of bird the cyst breaks down and the
young parasite escapes into the intestine of the bird, matures, produces

eggs, and the cycle is complete,

Often a speckied trout will be captured that appears as if it were
heavily sprinkled with large grains of pepper. This fish had probably swam

into a swarm of emerging cercariae and a great number penetrated the flesh
simultaneously. Although the infestation may be high, no ill effects are

shown (Pippy, MS).

D. Salmincola sp.

This parasite is one of the so-called “fish lice'. It is an

ectoparasitic copepod which may be found on the gills, opercula, and finms,

attached under the skin by means of an attachment bulb.

This parasite occurred im 4 out of eight samples and does not appear

to be as prevalent as those parasites already considered. In areas in which

it occurred it was present in 5-44 per cent of the fish and had an overall
per cent occurrence of 13.1 per cent.

Pippy (MS) reports it occurred in 27.5 per cent of the trout he

~

examined.

Frost (1940) suggests they are seldom numerous.

i e
Salmincola edwardsii, which is also suggested by Ricker (1932), Savag

i 1is specific

and Meyer (1954). Savage (1935) suggests Salmincola edwardsi

cies
on speckled trout. However, Pippy (MS) doubts that the Newfoundland spe

is edwardsii.

She suggests they are

(1935,

g sy
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The life cycle of this organism is quite simple. The adult female
produces eggs in two large egg sacs. These eggs are shed and soon hatch.

The young copepod nauplius is now free to search for a host. The nauplius
has two powerful swimming appendages. There are powerful rasping mouth parts
under the head, ventrally. The attachment bulb and tube are also ventral

in position. When the nauplius finds a host it rasps a hole and inserts

the attachment bulb. The swimming appendages are lost, the rasping appendages
degenerate, and segmentation disappears. In this condition the female is
fertilized by a diminutive male which later dies and falls off. Imn about
eight to ten weeks the eggs are shed and the adult female dies. The young
nauplius usually has only a few hours to find a host and for this reason

infestation is aided by overcrowded fish populations.
Meyer (1954) suggests that when occurring in large numbers, this

parasite does considerable damage and may cause death. Savage (1935) suggests

that in serious cases the gill covers may nct be able to close and the trout

are forced to have their mouths open continuously except for an occasional

snapping of the jaws. The head is often shaken violently to rid themselves

of the parasites, at this stage death is not far away.

Savage (1935) reports that in flowing waters the infestation is not

i i rate of all
as heavy. Indeed, Indian River trout had the lowest infestation

trout having this parasite.

E. Philonema sp.

i avit
These round worms or nematodes are found free in the body c Vs

3 the peritoneal
digestive tract, or encysted between the mesentaries OT beneath P

; i f multiple
lining of the cavity. Their presence results in the formation O p

!
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mesenteric and peritomeal adhesions, which bind the viscera into a compact
mass. Amongst these adhesions there are usually cysts which are whitish .
in color and through which the worm is visible, "coiled like a watchspring" "
as Kendall and Dence (1927) have noted. i

This parasite was encountered only at Indian Bay Big Pond where it
infested only 11 per cent of the trout.

Pippy (MS) reports it from only the Grand Lake watershed, where 18 i
out of 29 Birchy Lake trout were infested. ;

Richardson (1936) suggests only trout greater then 20 cm. are
infested in Lake Edward, Quebec.

Both Richardson (1936) and Meyer (1959) suggest sterility may occur .

because of the adhesions. Indian Bay Big Pond trout, although possessing i

— T~

adhesions, did not show evidence of sterility.
ulum,

Meyer (1954) identifies the parasite as Philonema agubernac

rA A e

s is unique and he

howvever, Richardson (1936) suggests the Quebec specie

tentatively named it P. salvelini.

Pippy (MS) suggests the Newfoundland species is perhaps neither

of the two. K
. agubernmaculum is P

Meyer (1954) reports that the life cycle of P

not known.
i i infection
Richardson (1936) suggests that despite the severity of the 1
indication of -
and the condition of the viscera, the trout show no external i i

their condition.

F. Argulus canadensis Wilson, 1916.

ea only. o

Pippy (MS) reports this "fish louse' from the Ocean Pond ar %

i :old this parasite.
In this study, sampling at Angle Pond, nearby, did mot yié
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Although not encountered during the course of this study, it is of
interest to mention that the author has observed this parasite infesting
both speckled trout and landlocked salmon at Petty Harbour Forest Pond
and Topsail Three Island Pond. The parasite is seasonal and adults are
readily seen crawling over the external body surface during July and August.

In summary, it can be said that a speckled trout which is parasite-
free is indeed rare. Of the major parasites considered in this study, only
Salmincola sp. has definitely been shown to cause death (Savage, 1935; and

Meyer, 1954). The severe damage caused by Echinorhynchus lateralis, Philonema

sp. and Dibothriocephalus sp. undoubtedly weakens a fish to such an extent

that even if death isn't a direct result the fish is probably easy prey for

predators.

A heavily parasitized trout has little aesthetic value to the angler,

however, this does not deter any from the food value as none of the parasites

considered are harmful to man.
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PART XI: SUMMARY AND CONCLUSIONS

The provinces' freshwater piscine fauna is sparse due to past
glaciation and geographical location. The only game fishes present are
those of the family Salmonidae. These include the anadromous and landlocked
Atlantic salmon, the anadromous and landlocked Arctic char, the two exotic
salmonids, the brown trout and rainbow trout. Finally, there is the

speckled trout in its anadromous and freshwater forms.
Speckled trout are generally distributed in the Province, and bear

the brunt of the angling pressure. It is somewhat unusual then, that a

species so widespread and so important should have had as little investigation

in Newfoundland when compared with its mainland counterpart.

Nancy Frost during 1936-38 carried out a cursory examination of

the ecology of Avalon Peninsula trout, and in 1964 Scott and Crossman, in

a study of the freshwater fishes of the Province, compiled all available data

up to that time.

The aim of the study was to add to scanty information on the species

in this area.
this
Because little work of even a general nature had been done,

iolo of
study set out to examine some of the broader aspects of the biology

speckled trout.

ries. Firstly, because

The study was divided into two main catego

appear to be
the speckled trout is so widespread and has formed what would app

: - 329 -
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many localized populations, one of the aims was to determine if indeed

population differences do exist due to geographical separation, and if so,

to what extent. This aspect dealt mainly with a consideration of meristics.
The second broad aim was an examination of the species in all of

its nmatural habitats. Because the piscine fauna is sparse, speckled trout

occupy niches in varying sizes and types of bodies of water. This aspect

dealt mainly with a consideration of age and growth.

Also considered were some aspects of its life history and ecology

such as reproduction, parasites, and food.

Size Composition

Generally, as the size of the body of water increases, the size

distribution shifts to the right, and the degree of skewness increases,
indicating both an increase in mean size, modal size, and range. This is

in agreement with Ricker and Scott and Crossman, who suggest that the

maximum size attainable is correlated indirectly with the size of the body

of water, and directly with the presence of larger food organisms in the

larger bodies of water.

No sexual dimorphism in size was exhibited.

Age Determination

A knOWle(l e ()i I I]e age compos ‘|| i()l] ()I a I |S][ O Illal 10 1S esse
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changes in growth rate or metabolism during certain periods of the year as
vitnessed in these hard parts.

Aging speckled trout by their scales has long been validated for
other areas, and was indirectly validated for this area through back-
calculation of growth of different year classes. Comparable results from

the use of otoliths has indirectly validated this structure.

Age Composition and Mortality

In Newfoundland waters, as in other areas, the age range of speckled

trout is narrow in comparison with other members of the same genus, and with

other trouts of the genus Salmo sp.

Speckled trout appear to have a short life span and it is apparent
that the upper limit of age is governed by the size of the body of water.

A general statement might be that longevity is related to increased spatial

allotments.

There was no difference in age composition between the sexes.

Total mortalities were obtained from age composition using the methods

of Jackson. Total annual mortality rates ranged from a low of 35% to a high

of 95% and generally reflected angling pressure.

. : exes.
There was no evidence of differential mortality between the s

Growth

d waters parallels the

Generally, the growth pattern in Newfoundlan

in i or as Scott and
almost universal situation found elsewhere in its range,
i i ionship of growth
Crossman suggest, ''Growth data exemplify the direct relatio P
increase in growth rate from

o 19"
rate with habitat area', that is, @ steady

brook to pond to lake".

{
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The contrasting growth rates of sea-run and non-anadromous trout were o
shown quite clearly. Meristics indicate no genetic difference between the
two populations and suggest the stream-resident fish are a combination of

sea-run parr and smolt and a resident non-migratory stock. If we suppose

&

these two groups to be genetically similar, the marked change in growth is

iy

environmentally induced, perhaps due to increased quality and quantity of

food, and the influence of the space factor. -

There was a slight tendency for males to be larger than females at

the same age.

The age-length data were fitted to Walford transformations and L eo's f}

vere calculated. L oo values ranged from 12 to 25 inches, or in terms of ;;

weight, ¥ 1b. to 6 lbs. Maximum sizes attainable were again related to 7;

habitat size.
Frost suggests that because of the unavailability of larger foods,

large trout would not be expected to be found in Newfoundland, a relatively i‘

slow growth rate should be general. In order to make the comparison of %

data between Newfoundland waters and those of the rest of North America valid,

it was decided to compare the growth rates of trout from similar habitats. .
[N

Newfoundland speckled trout found in L

Generally speaking, the growth rate of

small bodies of water is comparable with that of its mainland counterpart in
mainland trout show

a similar habitat. However, in larger bodies of water,

a4 much faster growth rate. ‘

ship was also determined for Newfoundland

%ﬁ The length weight relatiom

1lowed with n values ranging from 2.5 -

o trout, and the cube law was closely fo

3.2,
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Unlike growth per se, weight as a function of length does not bear
a direct positive relationship with the habitat size. The ratio increases in
favor of weight as the h#bitat changes from stream to small pond, but from
small pond to lake, the ratio of weight to length decreases. That is, in
simplest terms, the ratio of weight to length reaches a maximum or optimum
and then decreases as the habitat progresses in size from stream to lake.

The suggested reasons for such marked changes between habitats are
environmental. In streams, trout suffer from overcrowding and low
productivity. With an increase in habitat size, there is a corresponding

increase in space and productivity. In lakes, productivity again decreases,

and the ratio of weight to length decreases.
The seasonal change in the relationship was studied in one pond over

the summer months. There was an increase in the weight to length ratio

with passage of spring into fall. This is thought to be due to increased

food intake and growth in early summer and maturation of gomads in the fall.

Condition factors were calculated to indicate the suitability of the

different habitats. As was the case with the length weight relationship,
the mean condition coefficient bears a direct relationship with the habitat
size, with a positive relationship existing up to a certain optimum acreage
and then an inverse relationship with further increase in acreage.

i i ith respect to
The reasons for such changes were discussed earlier with p

changes in the length-weight relationship.

found to either increase or decrease with

The condition factor was

ion i s tion factors to
increase in length. The normal situation 18 for conditi
ici :nitation of the env
with size, a decrease indicates 2 deficiency or limit
s between the sexes.

s i ue
There was no evidence of difference 1n val

increase

ironment.
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L

Meristics

Ao,

Meristic characters can be described simply as those parts that differ

in number among fish of the same species. Meristic characters act as an ;

; l
indicator of identity and natural affinity of a species and are therefore ';. |
used to separate races of populations. 2

In this study, four meristic characters were used, these include ;

vertebrae, gill rakers, dorsal and anal fin rays. :

Vertebral counts were generally found to follow Jordan's Rule, with

an increase in number from south to north.

There was no apparent sexual dimorphism in vertebral number.
Jordan's Rule also was evident in a comparison of counts from

Newfoundland and other North American localities.

In considering the use of gill rakers as useful characters, it was

found that the count for the right side was significantly higher (p less than »?If

0.01) than for the left. It was also shown that total gill raker number is

linearly correlated to fish length. For this reason, valid geographical

comparisons can only be made using fish of the same length. 3

. . er. :
orphism was apparent 1n gill raker numb .

ound to be lower -

No sexual dim

Unlike vertebral numbers, gill raker numbers were f

: . is i dly because
for Newfoundland trout than for mainland relatives; this is supposedly

of the smaller overall size of Newfoundland trout.
1 ray number o
No significant correlation was found between dorsal or ana y §-

i was no consistent
and size, and no sexual dimorphism was evident. There

imilar to those of other

were S
latitudinal variation, and Newfoundland counts

mainland localities.
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Using meristics, no genetic differences were found between sea-trout

and non-anadromous trout.

Sex and Sexual Maturity

It was found that under natural conditions, there was little deviation

from the 1:1 sex ratio.

It was found that males tend to mature at an earlier age and smaller

size than do females. Generally, 50% of males are mature at age 2% and 50%

of females at age 3t
Generally, trout of the older age groups are at a more advanced stage

of matyrity than are trout of the younger age groups at any one time. This

therefore implies that the older individuals should spawn a 1little earlier

than the slower maturing younger fish.
There exists in all piscine species a direct relationship between

size of females and the number of eggs produced. In this study, the relationship

between egg number and length, weight, and age was studied in some detail.
The relationship between fecundity and length was found to approximate the

cube law, with fecundity proportional to the cube of the length.

Fecundity was found to be proportional to the weight, and to the

Square of the age.

Food
i ce.
Food analysis was by three basic methods: weight, number, and occurrence
! i e similar
Generally, the constituents of the speckled trout's diet ar
i i i in the diet ma
in most areas studied, even though their relative importance 1n y

vary from locality to locality.

—_— o~
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Generally, the food includes the adults, larvae, and pupae of
terrestrial insects; the larvae, adults, and nymphs of aquatic insects,
amphipods, gastropods, ostracods, annelids, and forage fish.

The relative amounts of food found in the stomachs of trout from
different localities indicate that the total weight of food per gram of fish
increases with increased habitat size up to a maximum and then decreases.
This is undoubtedly related to the higher productivity of small and medium

sized ponds over streams and lakes.

Generally, it was found that benthic organisms are utilized relatively

more than either pelagic or terrestrial forms.

No food was found in the stomachs of 20 sea-run trout taken after a

long period in freshwater.

A comparison of the food eaten by speckled trout of different size

indicates that no fish appears in the diet of trout under 15 cm., some between

15-25 cm., and above 25 cm. fish forms the bulk of the diet. WNo other food
organisms show such a trend.

Generally, there is a decrease in food intake from spring to fall,

with the heaviest feeding in early summer.

Parasites

i i in this stud
Only parasites of a macroscopic variety were of concern 1 Vs

and only five were encountered.
i from 35 -
The infestation of speckled trout by these parasites ranged fro

100 per cent.
s lateralis, and Apoghallus

The most common parasites were Echinorhynchu
and Eubothr ium salvelini, which

Sp. which occurred in all areas studied,
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occurred in all but one area. Also common was the fish louse Salmincola

sp. The known range of Philonema sp. and Argulus canadensis was extended
as Philonema sp. was encountered in one Indian Bay Pond, and Argulus
canadensis was located in several Avalon Peninsula ponds.

Only Salmincola sp. has been shown to cause death directly,

howvever, death may be indirectly caused through infestation by Echinorhynchus

lateralis or Philonema sp.

None of the parasites encountered are harmful to man.
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APPINDIX I
Table 1. Length composition of speckled trout from various localities in Newfoundland for both
(Standard deviation and standard errors calculated from actual frequencies shown in pa
PERCENTAGE OF FISI
LENGTH
CLASS . BERRY HILL POND STEPHEN'S POND
(em.) Male Female Combined Male Female Combined
5.5 - 7.55 - - - , _ _
7.55 = 9455 : - - - i _
9055 = 11.55 1.88(1) - 1.19(1) - - _
.55 = 1355 7.54(k) 6.45(2) 7.14(6) 2.43(1) 1.58(1) 1.92(2)
13.55 - 15.55  33.96(18) 29.03(9) 32.14(27) 2.43(1) L.76(3) 3.84(k)
15.55 - 17.55  32.07(17) 22,58(7) 28.57(24) 3k 14 (14) 22.22(14) 26.92(28)
17.55 - 19.55  13.20(7) 16.12(5) 14.28(12) 39.02(16) 31.74(20) 34.61(36)
19.55 = 21.55 7o54(4) 9.67(3) 8.33(7) 14.63(6) 17.46(11) 16.34(17)
21.55 - 23.55 1.88(1) 12.90(4) 5.95(5) 7.31(3) 19.04(12) 1.42(15)
23.55 = 25.55 1.88(1) - 1.19(1) - - -
25.55 = 27.55 - 3.23(1) 1.19(1) - 1.58(1) 0.96(1)
27.55 = 29.55 - - - - 1.58(1) 0.96(1)
29.55 - 31.55 - - - - - -
31.55 - 33.55 - - - - - -
Totals 100 (53) 100 (31) 100 (8y) 100 (11) 100 (63) 100 (104)
liean length 16.29 17.52 16.74 18.21 19.22 18.82
Range 10.3 - 25.0  11.7 - 25,9 10,3 -25.9 12,0 - 235 13.0 = 29,0  12.0 = 29,0
Std. Dev. 2,632 3.496 2.988 2.092 2,872 2,720
Std. Error 0.361 0.627 0.326 0.326 0.361 0.266




for both sexes combined and separated.
own in parentheses).

FISH IN EACH CLASS
ANGLE POND THOMAS' POND

;1—1; Male Female Combined Male Female Combined

- 2.08(1) 1.61(1) 1.81(2) - . 3
.92(2) 4.16(2) 1.61(1) 2.72(3) - _ )

8L (4) 4.16(2) 4.83(3) bo54(5) 4.25(2) - 1.90(2)
.92(28) L.16(2) 3.22(2) 3.63(k) 2.12(1) 3.44(2) 2.85(3)
61(36)  14.58(7) 8.06(5) 10.90(12)  21.27(10)  20.68(12)  20.95(22)
34(17) 35.41(17) 27.41(17) 30.90(34) 40.42(19) Iy .82(26) 42.85(45)
42(15) 20.83(10) 32.25(20) 27.27(30) 19.14(9) 25.86(15) 22.85(24)
. 2.08(1) 17.74(11) 10.90(12) 12.76(6) 3.44(2) 7.61(8)
.96(1) 4.16(2) 1.61(1) 2.72(3) - 1.72(1) 0.95(1)
96(1) 2.08(1) 1,61(1) 1.81(2) - - -

- 2.08{1) - 0.90(1) - - -

- L.16(2) - 1.81(2) ~ - -

(104) 100 (48) 100 (62) 100 (110) 100 (&7) 100 (58) 100 (105)
82 20.93 21,26 21.11 20,68 20,76 20.72
.29.0 10,2 -32.5 10,8 -27.8 10.2-32.5 1h2 =255 17,0 = 26,3 1ha2 = 2643
720 o1y 56 3.262 3.784 2.3 1.785 2.098
266 0,643 0.414 0,360 0.346 0.234 0204
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APPENDIX I

PERCENTAGE OF FIS

LFNGTH
((lLAS§ BIG BEAR CAVE POND INDIAN BAY BIG FOND
Cie . :
Male Female Combined Male Female Combined
5.55 - 7-55 - - - - - -
7.55 - 9.55 - - - - - :
9'55 - 11-55 - - - - - -
11055 - 13055 = = = - - -
12.55 - 15.55 5.55 (3) 10.29 (7) 8.19(10) - - -
15.55 = 17.55 35.18(19) 36.76(25) 36,06(4L) - - -
17.55 = 19.55  Lh.81 (8) 25.00(17) 20.49(25) 6.89 (4) 4.76 (2) 6  (6)
19.55 - 21,55 3.70 (2) 2.9, (2) 3.27 (4) 20.68(12) 16,66 (7) 19 (19)
21.55 - 23.55 3.70 (2) 5.88 (4) 4.91 (6) 24.13(14) 33.33(14) 28 (28)
23.55 = 25.55 5455 (3) - 2.45 (3)  15.50 (9) 19.04 (8) 17 (17)
25.55 = 27.55 9.25 (5) 8.82 (6) 9,01(11) 6.89 (L) 14.28 (6) 10 (10)
27.55 = 29,55 9.25 (5) 2.9, (2) 5.73 (7) 8.62 (5) 2,38 (1) 6 (6)
29.55 - 31.55 3.70 (2) 1.47 (1) 2.45 (3) 5.17 (3) 476 (2) 5 (5)
31.55 = 33.55 5.55 (3) Lo (3) 4.91 (6) 5.17 (3) 2.38 (1) b (%)
33.55 - 35.55 1.85 (1) 1.47 (1) 1.63 (2) 1.72 (1) 2.38 (1) 2 (2)
35.55 = 37.55 1.85 (1) - 0.81 (1) 1.72 (1) - 1 (1)
37.55 - 39.55 - - - 1.72 (1) - 1 (1)
39.55 = 4155 - - - 1.72 (1) - 1 (1)
11,55 - 43.55 - - - - - -
43.55 - 45.55 - - - - -
Totals 100  (54) 100 (68) 100 (122) 100 (58) 100 (42) 100 (100)
Mean length 21.70 19.73 20,60 2L.92 21,02 24.55
Range 14.7 - 35.8  14.5 = 34.0 14.5 - 35.8 17.8 - 40,1 18.6 - 35.5 17.8 - 40.1
Std. Dev. 6.162 5,128 5,670 5,076 3,508 4,020
402
Std, Hrror 0.838 0.621 0.513 0.666 0.541 0,40




WIX I

E OF FISH IN EACH CLASS
IND INDIAN RIVER (Sea-run) INDIAN RIVER (Stream-Resident)
Combined Male Female Combined Male Female Combined
- - - - 1.69 (1) - 1.05 (1)
- - - - 1.69 (1) 5.55 (2) 3.15 (3)
- - - - 6,77 (k) 5.55 (2) 6,30 (6)
- - - - 40.42(24) 30.55(11) 36.84(35)
- - - - 23.73(14) 30.55(11) 26.31(25)
- - - - 11.86 (7) 8.33 (3) 10.52(10)
6  (6) - - - 10.16 (6) 13.88 (5) 11.57(11)
19 (19) - - - - - -
28 (28) - - - 3.38 (2) 5.55 (2) 4.2 (4)
17 (17) 11,11 (1) - 5.00 (1) - - -
10 (10) 11.11 (1) 9.09 (1) 10.00 (2) - - -
6 (6) 22,22 (2) - 10.00 (2) - - -
5 (5) 11.11 (1) 27.27 (3) 20.00 (4) - - -
hoo (L) 33.33 (3) L5.45 (5) 40.00 (8) - - -
2 (2) - 9.09 (1) 5.00 (1) - - -
1 () 11,11 (1) - 5,00 (1) - - -
1 (1) - - - - - =
1 (1) - - - - - -
- - 9.09 (1) 5,00 (1) - - -
100 (100) 100  (9) 100 (11) 100 (20) 100 (59) 100 (36) 100
2L.55 30.40 32.66 31.65 14.14 14.55 14.30
17.8 ~ 401 24,0 = 369 26.6 = kil 2.0 - bhl 6.9 =~ 23.5 7.9 - 22.7 6.9 - 23.5
4.020 2.427 1.339 .51k 2.954 3.242 3.048
0,402 0.809 1.308 1.009 0.38k 0.540 0.312
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APPENDIX I

LENGTH CLASS
{cm.)

PERCENTAGE OF FISH IN EACH CLASS

TERRA NOVA LAKE GANDER RIVER

Sexes combined Sexec combined

9.55 - 11.55
11.55 = 13.55
13.55 = 15.55
15.55 = 17.55
17.55 = 19.55

19.55 - 2L.55

21.55 = 23455
23.55 = 25.55
25,55 = 27.55
27455 = 29455
29.55 = 31455
31.55 = 33.55
33.55 = 35455
35.55 = 37.55
37.55 = 39455

144 (1) 1.53 (1)
Lokl (1) 9.23 (6)
2,89 (2) 16.92(11)
7.2, (5) 20,.61(16)
10.14 (7) 16.92(11)
11.59 (8) 18.46(12)
15.94(11) 12.30 (8)
13.04 (9) -
15.94(11) -

5.79 (L) -

2.89 (2) -

5.79 (4) -

bo3k (3) -

Loy (1) -

Totals

Mean Length
Range

5td. Dev.

Std. Error

100 (69) 100 (65)

1t.5 - 37.8 11.2 = 22.6

3.144
0.393

5,646
0,679

O GV
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Table 2. WWhole weight composition of speckled trout from various localities in Newfoundland for both

(Standard deviations and standard errors calculated from actual frequencies shown in parent

WEIGHT PERCENTAGE OF FIS.
CLASS INDIAN RIVER (Stream) STEPHENS! POND
(gn.) Male Female Combined Male Famale Combined
0 - 10.55 3.38 (2) 5.55 (2) b2l (4) - - _
10,55 - 40.55  62.71(37) 69.44(25) 65.26(62) 4.88 (2) 3.17 (2) 3.84 (4)
10,55 = 70455 30.50(18) 11,11 (&) 23.16(22) 11.46(17) 30.15(19) 34,.61(36)
70.55 - 100.55 - 8.33 (3) 3.16 (3) L) 36.50(23)  35.57(37)
{ 100,55 - 130.55 1.69 (1) 2.77 (1) 2,11 (2) 12.19 (5) 15.87(10) 14.42(15)
130.55 ~ 160,55 1.69 (1) 2.71 (1) 2.1 (2) 7.31 (3) 1.1 (7) 9,61(10)
© u0s5- 190,55 - - - - ] ;
: 190,55 - 220.55 - - - - - -
20,55 - 250.55 - - - - L (1) 0.9 (1)
25055 - 280,55 - - - . ) )
i 20,55 = 310.55 - - - - 1.58 (L) 0.96 (1)
1 2055 - 30,55 - - - - - -
460,55 ~ 490,55 - - - - - -
190,55 = 520.55 - - - - - -
520,55 = 550455 - - - - ) )
Totals 100 (s9) 00 (%) 100 (95) 100 1) 100 (63) 100 (0K
| Yean Weight 37.57 38.59 37.96 78.23 9L Th 80.41
: Range 5.5 - 1520 7.0 - 135 5.5 - 1521 23.0 - 1410 27.0 - 8.0 23.0 - 288.0
1 s pen. 23.640 33,600 26.39% 29.835 Ik 40 39'750.
5,605 3.897
S, Error 3,078 5,600 2.708 14+660




for both sexes combined and separated.
in parentheses).

FISH IN EAGH CLASS
BERRY HILL POND ANGLE POND
ined Male Female Combined Nale Female Combined
8l (1) 33.96(18) 22,58 (7) 29.76(25) 8.33 (4) 6.45 (4) 7.27 (8)
+61(36) 43.39(23) 38.70(12) 11.66(35) 6.25 (3) 9.67 (6) 8.18 (9)
\57(37) 15,09 (8)  19.35 (6) 16.66(14) 20.83(10) 11.29 (7) 15.45(17)
42(15) 5.66 (3)  12.90 (4) 8.33 (7) 31.25(15) 29.03(18) 30.00(33)
,61(10) - 3.22 (1) 1.19 (1) 18.75 (9) 27.41(17) 23.63(26)
1.88 (1) - 1.19 (1) 2.08 (1) 9.67 (6) 6.36 (7)
- 3.22 (1) 1.19 (1) 2.08 (1) 3.22 (2) 2,72 (3)
96 (1) - - - - - -
- - - 2,08 (1) 1.61 (1) 1.81 (2)
96 (1) - - - - 1.61 (1) 0.90 (1)
- - - 2.08 (1) - 0.90 (1)
- - - L.16 (2) - 1.81 (2)
- - - 2.08 (1) - 0.90 (1)
(104) 100 (53) 100 (31) 100 (&) 100 (48) 100 (62) 100 (110)
AL 55455 70.07 60.91 138.05 122.81 129.45
. 288.0 13.9 - 189.2 15.5 - 208,0 13.9 - 208.0 13,0 - 547.5 16.5 - 303.0 13.0 - 547.50
750 130,570 40.890 35.190 102.666 51.960 81.330
897 4,199 7344 3.840 14.818 6,602 7.753
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j Table 2 (contt'd.)
E
PERCENTAGE OF FISH I
WEIGHT
?LAS§ THOMAS! POND BIG BEAR CAVE POND
gm. - L
Male Female Combined Male Female Combined Ma
10.55 = 40,55 he25 (2) - 1.90 (2) 1.85 (1) 147 (1) 1.63 (2)
40.55 - 70.55 8.51 (4) 5.17 (3) 6,60 (7) Ll olily(24) 54.41(37) 50,00(61) 1
70,55 = 100.55 23.40(11) 15.51 (9) 19.04(20) 9.25 (5) 17.64(12) 13.93(17) 2
100,55 = 130,55  34.04(16) 53.44(31) Lo 76(47) 5.55 (3) 5.88 (1) 5.73 (7) 17
130.55 - 160,55  17.02 (8) 18.96(11) 18.09(19) 3.70 (2) L.47 (1) 2.45 (3) 20
160,55 = 190.55  10.63 (5) 5.17 (3) 7.61 (8) 3.70 (2) 147 (1) 2.45 (3) 5
130,55 = 220.55 2.12 (1) - 0.95 (1) 3.70 (2) 2.9 (2) 3.27 (L) 5
220,55 = 250455 - 1.72 (1) 0.95 (1) 3.70 (2) bl (3) 4409 (5) 5
250,55 - 280.55 - - - 7.40 (L) 2,94 (2) 491 (6) 6
280,55 = 310.55 - - - 3,70 (2) 1.47 (1) 2.45 (3) 1
310.55 = 340,55 - - - 5.55 (3) - 2.45 (3) 1
340,55 - 370.55 - - - 1.85 (1) - 0.81 (1)
370.55 -~ 400,55 - - - - - - :
400,55 = 430455 - - - - 147 () 0.81 (1)
130,55 = 460,55 - - - 1.85 (1) 1.47 (1) 1.63 (2)
160,55 - 490.55 - - - - 2.9 (2) 1.63 (2)
- - ]
£90.55 - 520.55 - - - -
520,55 = 550455 - - - 3.70 (2) - 1,63 (2)
550455 ~ 580,55 - - - - - -
700.55 = 730.55 - - - - -
1060, 55 =1090.55 - - - - -
Totals 100 (47) 100 (58) 100 (105) 100  (54) 100 (68) 100 (122) 10
Mean Weight 113.00 118.65 116.12 151.11 112.46 129.57 19.
Range 28.0 - 200.5 53.8 — 221.0 28.0 - 22L.0 38.0 - 549.0 39.0 - 485.1 38.0 - 549.0  69.0
Std. Dev. 39,960 30,600 35,040 129,660 105.840 97.350 13
1
Std, Error 5,828 4,018 3.419 17.641 12.829 8.810




PENDIX I

GE OF FISH IN EACH CLASS

'OND INDIAN BAY BIG POND INDIAN RIVER (Sea-run)
Combined Male Female Combined Male Female  Combined
) 1.63 (2) - - - - - -
) 50.00(61) 172 (1) - 1,00 (1) - - -
) 13.93(17) 22.,1(13) 16.66 (7) 20,00(20) - - -
) 5¢73 (7) 17.24(20)  26.19(11) 21,00(21) - - -
) 2.45 (3) 20,68(12) 16,66 (7) 19.00(19) 11.11 (1) - 5.00 (1)
) .45 (3) 517 (3)  16.66 (7) 10.00(10) - - -
) 3.27 (4) 5.17 (3) 11.90 (5) 8.00 (8) 11.11 (1) 9,09 (1) 10.00 (2)
) 4.09 (5) 5.17 (3) - 3,00 (3) 1.1 (1) - 5,00 (1)
) 4,91 (6) 6.89 (4) 2.38 (1) 5,00 (5) - - -
) 2.45 (3) 1.72 (1) 476 (2) 3,00 (3) 11.11 (1) .27 (3) 20.00 (&)
2.45 (3) 1.72 (1) - 1,00 (1) 11,11 (1) 9,09 (1) 10,00 (2)
0.81 (1) - - - 33.33 (3) 9.09 (1) 20,00 (4)
- 5,17 (3) - 3,00 (3) - 18.18 (2) 10.00 (2)
) 0.81 (1) - 2.38 (1) 1,00 (1) - 18,18 (2) 10,00 (2)
) 1063 (2) - = - - = :
) 1.63 (2) - - - - -
- 1.72 (1) - 1,00 (1) - - -
1,63 (2) - 2,38 (1) 1,00 (1) - - -
- 3. (2) - 2,00 (2) 11.11 (1) - 5,00 (1)
- g2 (1 - 1,00 (1) - - -
S - 9.09 (1) 5,00 (1)

) 100 (122) 00 (58) 100 (42) 100 (100) 100 (9) 100 (11) 100 (20)

129.57 191.58 165.55 181,05 314.02 140642 36k.55
38,0 - 549.0  69.0 - 703.8 724 - 538.5  69.0 ~ 703.8 156.0 = 557.5 205.5 - 1085.6 156.0 - 1085.6
97.350 137.10 89.310 120,93 120,000 231,300 190,530
40,000 69.732 42.603

8.810 18.002 13.782 12,093
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APPENDIX 1

Table 3. Gutted weight composition of speckled trout from various localities in Newfoundland for both sexes c
(Standard deviations and standard errors calculated from actual frequencies shown in parentheses).

PERCENTAGE OF FISH IN

WEIGHT _ a
CLASS INDIAN RIVER (Stream) STEPHENS' POND
(gu.) Male Female Combined Male Female Combined Male
0 - 10.55 3.38 (2) 5.55 (2) L2l (&) - - - -
10,55 = 40.55 69.49(11) 72.22(26) 70.52(67) L.8T (2)  haT6 (3) 480 (5)  h5.28
50,55 = 70.55 23.72(14) 16.66 (6) 21.05(20) 51.21(21)  46.03(29) 48.07(50)  33.96
70,55 = 100455 - - - 29.26(12) 25,39(16) 26.92(28) 15,09
100,55 - 130.55 1.69 (1) 5.55 (2) 3.15 (3) 163 (6)  19.04(12) 17.30(18) 377
130,55 - 160,55 1.69 (1) - 1.05 (1) - 1.58 (1) 0.96 (1) 1.88
160.55 - 190,55 - - - - 1.58 (1) 0.96 (1) -
220,55 ~ 250.55 - - - - 1.58 (1) 0.96 (1) -
250,55 - 280.55 - - - - - - -
280,55 - 310,55 - - - - - - -
310.55 - 340,55 - - - - - - -
340,55 - 370.55 - - - - - - _
370.55 - 400.55 - - - - - - :
500,55 = 430,55 - - - - - - _
430.55 - 460,55 - - - - - - ]

460.55 = 490,55 - -

(95) 100 (k1) 100 (63) 100 (104) 100
.65 79.36 76.32 50,4

Totals 100 (59) 100 (36) 100

Kean Weight 35454 342 35.12
Range 5,0 - 139.,0 7.0 = 13445 5,0 = 139.0 19,0 - 123.0 23.0 - 237.5 19.0 - 237.5 12.9 -
28.6
Std, Dev. 23,262 33.600 23.595 24.279 35.400 31.830
Q21 3.9
Std, Error 3.029 5,600 2.421 3,792 L 58 3




nd for both sexes combined and separated.

| in parentheses).

F FISH IN EACH CLASS
BERRY HILL POND ANGLE POND

gbined Male Female Combined Maie Female Combined
4.80 (5) 45.28(24) 32,25(10) 40.47(34) 10,41 (5) 8,06 (5) 9.09(10)
48,07(50) 33.96(18) 38.70(12) 35.71(30) 6.25 (3) 8.06 (5) 7.27 (8)
26.92(28) 15,09 (8) 16,12 (5) 15.47(13) 37.50(18) 24.19(15) 30.00(33)
17,30(18) 3.77 (2) 9.67 (3) 5,95 (5) 22,91(11) 27.51(17) 25.45(28)
0.96 (1) 1.88 (1) - 119 (1) 8.33 (4) 24.19(15) 17.27(19)
0.96 (1) - 3,22 (1) 1.19 (1) L.16 (2) 4.83 (3) L5k (5)
0.96 (1) - - - 2,08 (1) 1.61 (1) 1.81 (2)
- - - - - 1.61 (1) 0.90 (1)
- - - - 2,08 (1) - 0.90 (1)
: - - - L4.16 (2) - 1.81 (2)
: : - - 2.08 (1) - 0.90 (1)
100 (104) 100 (53) 100 (31) 100 (84) 100 (48) 100  (62) 100 (110)

76,32 50.46 60.39 5412 122.43 110.71 115.82
1,0 = 237.5 12,9 = 156.7 14.0 = 190.1 12,9 -190.1 115 - L7L.L 15,5 - 267.0  11.5 - ATL.1

.180

31,830 28.662 35,280 31,560 74,190 L6.470 72.18

.88

3.121 3.937 6.336 3o 10.709 5.90L 6.885
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APPENDIX I
» Table 3 (cont'd.)
WEIGHT PERCENTAGE OF FISH I
CLASS
: (gm.) THOMAS® POND BIG BEAR CAVE POND
: Male Female Conbined Male Female Combined Mal
10.55 - 40.55 L.25 (2) - 1.90 (2) 3.70 (2) 7.35 (5) 5.73 (7) -
40.55 - 70.535 10.63 (5) 6.89 (1) 8.57 (9)  46.29(25)  5hAL(3T)  50.81(62) 5,
70,55 = 100,55 31.91(15) 36.20(21) 34.28(36) 740 (4) 1323 (9) 10.65(13) 25.
100,55 = 130.55 34.04(16) 43.10(25) 39.04(41) 5.55 (3) 5,88 (L) 5,73 (7) 20,
130,55 ~ 160.55 12,76 (6) 12.06 (7) 12.38(13) 1.85 (1) - 0.81 (1) 12,
160.55 - 190.55 6.38 (3) - 2.85 (3) 5055 (3) Ll (3) 4L (6) 6.
190.55 ~ 220.55 - 1.72 (1) 0.95 (1) 3.70 (2) Ll (3) 409 (5) be
220,55 = 250,55 - - - 7.40 (&) 2.9 (2) L9 (6) 6.
250,55 ~ 280.55 - - - 5.55 (3) 147 (1) 321 (4) 1
280,55 = 310455 - - - 5455 (3) - 2.45 (3) .
310,25 = 340.55 - - - 1.85 (1) - 0.81 (1)
3’4'0-55 - 370-55 - - - - l'h’7 (l) 0081 (1)
370,55 - 400,55 - - - 1.85 (1) 1.47 (1) 1.63 (2)
400,55 = 430455 - - - - 1.47 (1) 0.8 (1) :
l}30055 - L|-60055 - - - 1085 (l) l-l+7 (l) 1963 (2) 3
160,55 = 490455 - - - - - -
490,55 - 520,55 - - - 1.85 (1) - 0.81 (1) 1
- 1

610.55 = 6140.55 - -
880,55 ~ 910.55 - -

100 (105) 100 (54) 100 (68) 100 (122) 10(

Totals 100 (47) 00 (58)

Mean Weight 103.42 105.72 104,69 138.88 101.43 118,01 17.
fange 26 = 180.0  46:0 = 199.0  2h6 = 199.0  35.1 = 50L.5 357 - h3hed 35,1 = 5015  4eb -
Std. Dev. 35,190 26,748 30,900 115.650 93.360 105,000 12
Std. Error 5.133 3.512 3,014 15.738 11,32 9.502 1




OF FISH IN

EACH

CLASS

INDIAN BAY BIG POND

INDIAN RIVER (Sea-run)

mbined Male Female Combined Male Female Combined
5.73 (7) - - - - - -
50.81(62) 5.17 (3) LaT6 (2) 5,00 (5) - - -
10.65(13) 25,86(15) 26.19(11) 26,00(26) - - -
5473 (7) 20,68(12) 23.80(10) 22,00(22) - - -
0.81 (1) 22,06 (7) 16466 (7) 14.00(14) 11,11 (1) - 5.00 (1)
491 (6) 6.89 (4) 11,90 (5) 9,00 (9) - - -
409 (5) 6489 (4) L.76 (2) 6.00 (6) 22,22 (2) 9,09 (1) 15.00 (3)
4491 (6) 6.89 (&) 2.38 (1) 5,00 (5) - - -

3.20 (4) 1.72 (1) L.76 (2) 3.00 (3) 11.11 (1) 18.18 (2) 15.00 (3)

2.45 (3) - - - 11.11 (1) 18.18 (2) 15.00 (3)

0.81 (1) 3.4 (2) 2,38 (1) 3.00 (3) 11.11 (1) 9.09 (1) 10,00 (2)

0.81 (1) 3ukk (2) - 2,00 (2) 22.22 (2) 18.18 (2) 20,00 (4)

1.63 (2) - - - - 9,09 (1) 5,00 (1)

0.81 (1) - 2,38 (1) 1.00 (1) - 9,09 (1) 5,00 (1)

1.63 (2) 344 (2) - 2,00 (2) - - -

0.8L (1) 1.72 (1) - 1.00 (1) 11.11 (1) - 5,00 (1)

- 1.72 (1) - 1.00 (1) - - -

- - - - - 9,09 (1) 5,00 (1)
00 (122) 100 (s8) 100 (42) 100 (00) 100 (9) 100 (1) 100 (20)
118,01 171.92 143.40 159.95 295.55 369.19 336.05
5.1 = 50L.5 L6 - 635.8  63.0 = 430.5 63.0 - 635,8 143.0 - 518.7 196.0 - 909.0 143.0 - 909.0
105.000 125,460 72,990 102,720 105,960 184,620 155,520

9.502 16.473 11,262 10,272 35.320 554659 34.776
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Table 1. Age-length relationship of speckled trout from various localities in Newfoundland.

AVERAGE FORK LE

AGE
(yrs.) BERRY HILL POND STEPHENS! POND
tale Female Combined Male Female ' Combined }
3 i 10,3 (1) - 10,3 (1) 12,0 (1) - 12.0 (1) 1
4 Hi‘ 14.8(30) 14.8(15)  Lh.8(45) 16.9(13) 16.4(15)  16.6(28) 1
II1 18.1(20) 18.9(12) 18.4(32) 19.1(26) 19.6(L5) 19.4(71) 2
3 ' 24.0( 2) 23.2 (&) 23.5 (6) 23.5 (1) 2.0 (2)  23.8 (3) 3
': v - - - - 29,0 (1) 29.0 (1) 3
BIG BEAR CAVE POND INDIAN BAY BIG POND _
r* Wy (1) L @) L (2) - - - ;
3 1 17.4(30) 17.3(47) 17.3(77) 18.9( 1) 18.8 (2) 18.9 (6) 1
gt 26.2(16) 2,.6(16) 25.4,(32) 22.1(33) 22.6(28) 22.3(61) 1¢
il 31.6 (6) 32,0 (3) 3.7 (9) 27.8(14) 26.6(20) 27.3(24) 2
vt 35.8 (1) %0 (A1) 3.9 (2) 3.5 (6) 328 (2) 3.1 (8)
vt - - - 50.1 (L) - 40.1 (1)
N GANDER RIVER TERRA NOVA LAKE _
a (Sexes combined) (Sexes combined)
E I 1.5 (2) 1.8 (2)
] il L6 (2) 17.3 (1)
3 1t 19.4 (36) 22.6 (33)
' 22,5 (3) 28.3 (18)
7 - 34.8 (5)
vt - -
T VII+ _ -

virr’ - -




i.

fORK LENGTH (cm.)

ANGLE POND THOMAS! POND
ted Male Female Combined Male Female Combined
(1) 12.7 (4) 1.4 (2) 12,0 (6) 4.2 (2) - .2 (2)
28) 19.2(17) 19,2(25) 19.2(k2) 19.5(20) 19.5(27) 19.5(47)
71) 21,5(23) 23.1(34) 22.7(57) 23.0(25) 22.1(31) 22.1(56)
(3) 30.7 (3) 27.8 (1) 30.0 (&) - - -

(1) 35 (1) - - 32,5 (1) - - -
. INDIAN RIVER (Stream) INDIAN RIVER (Sea=-run)

T (2) 8.7 (2) 8.1 (4) - - -
(6) 12.7(31) 13.1(20) 12.9(51) - - -
51) 16.3(24) 16,2(11) 16.2(35) 24,0 (1) 26.6 (1) 25.3 (2)
2) 22,7 (2) 21,1 (3) 21,7 (5) 28.9 (4) 30.5 (3) 29.6 (7)
(8) - - - 33.5 (4) 32,8 (6) 33.1(10)
(1) - - - - L1 (1) 44,1 (1)

INDIAN BAY PONDS (Prize-Trout)

(Sexes combined)




APPENDIX II

Table 2. Calculated annual increments in length for speckled trout (sexes combined)
from various localities in Newfoundland.
A G E S
HOGRLITY o-1r ot mt-onr wmrt-wt oot ovt v owr

Indian River (Stream) 8.0 5.9 L.2 3.8 - -
Gander River 11.1 L.5 3.4 2.9 - -
Berry Hill Pond 10.1 5.0 4.0 3.5 - -

Stephens! Pond 11.6 5.1 L.0 3.4 3.0 - !
Angle Pond 12.1 6.5 5.3 L7 L3 - \é
Thomas! Pond 1L.3 L7 3. 2.8 2.4 - '
Big Bear Cave Pond 13.5 6.6 5.3 L.6 Lol -

Indian Bay Big Pond 11.1 6.8 5.8 542 L8 L.5

Terra Nova Lake 1.4 6.7 5.6 5.0 L.6 -

Indian River (Sea-run) - - - 5.9 545 5.3

Indian Bay Ponds

(Prize-trout) - - - - 5.5 5.3

gD
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Table 3. Calculated age-length relationship for speckled trout from various localities in Newfc

CALCULATED AVERA(

éfi ) BERRY HILL POND STEPHENS' POND
Male Female Combined Male Female Combined
It 10.1 9.4 10.1 12.0 104 11.6
ot 15,1 Lha7 15.1 16.5 15.9 16.8
rt 19,2 19.1 19.1 20.0 20.5 20.8
wh 22,7 23.0 22.6 22.9 2.4 2,2
v - - - 25.4 28.1 27.2
BIG BEAR CAVE POND INDIAN BAY BIG FOND
it 13.6 13.4 13.5 11.1 12,2 1.1
i 20.3 20.0 20.1 17.9 18.3 17.9
I 25.8 25.1 25,5 23.7 23.3 23.7
Il 30.5 29.5 30,0 29.0 27.6 28.9
vt 34,8 33.7 3.2 33.9 3L.5 33.7
vt - - - 38,5 35.1 38.2
GANDER RIVER TERRA NOVA LAKE
(Sexes combined) (Sexes combined)
il 11.1 Lk
1t 15.6 18.0
il 19.1 23.6
1
+ ) 3
vt -
virt -
+ -

VIII -




1I

5 in Newfoundland.

VERAGE FORK LENGTH (cm)

ANGLE POND THOMAS! FOND
smbined Male Female Combined Male Female Combined
11.6 12,5 11.6 12.1 14.3 157 143
16.8 18.9 18.1 18.6 19.0 19.5 19.0
20.8 24,0 23.5 24,0 22.4 2.1 2.4
20,2 28., 28,2 28.7 25,2 2.2 25,2
27.2 32.4 2.6 32,9 7.5 25,9 27.6
INDIAN RIVER (Stream) INDIAN RIVER (Sea-run)
1.1 7.3 8.6 8.0 - - -
17.9 12.6 13.2 12.9 - - -
23.7 17.3 17.0 17.1 24,0 25.7 2.l
28.9 21,7 20.4 20.9 28.9 31.1 30.3
3307 - - - 33.5 36-1 35-7
38.2 - - - 37,7 40.8 41,1

INDIAN BAY PONDS (Frize-Trout)

(Sexes combined)

28.6
341
394
bh.5
49 ok
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Table L. Calculated age-length relationships for speckled trout from various localities in Newfow
(with corresponding standard errors of estimate).

e RO R ST ANTES S

INDIAN RIVER (Stream-Resident)

Log Regression Form Exponential Form Standard Epror
Male Log L = 0.7806 Log A + 0.8656 L=7.338 A *78% 1.025
Female Log L = 0,620} Log A + 0.9340 L=g.590 A *620k 0.731
Combined Log L = 0.6949 Log A + 0,901 L =7.96 & "o 0.852
STEPHENS' POND
Male Log L = 0.4690 Log A + 1.0772 L =11.95 4 *46%0 0.810
Female Log L = 0.6186 Log A + 1,0155 L=10.3 A 616 0.993
.52
Combined Log L = 0.5273 Log A + 1.0661 L=11.64 & *020 1.322
THOMAS' POND
.1,06
Male Log L = 0.4063 Log A + 1.1560 L= 14.32 A *4003 0.598
.3097
Female Log L = 0.3097 Log A + 1.1967 L=15.73 A 0,601
4080
Combined Log L = 0,4080 Log A + 1.1560 L=14.32 A" 0.604

INDIAN BAY BIG POND

6954
Male Log L = 0,695k Log A + 1.0437 L =11.06 A 1.657
Female log L = 0.5904 Log A+ 1,0857 L=12.18 A 1.28
_ -6919 1.720
Combined Log L = 0.6919 Log A 1.0440 L=11.07 A 7
GANDER RIVER
L =11.10 4 k728 0.484

Combined Log L = 0.4928 Log A + 1.0452




n Newfoundland

_ BERRY HILL POND
or Log Regression Form Exponential Form Standard Error
Log L = 0.5862 Log A + 1.0035 L =10.08 A *7862 1.198
Log L = 0.6443 Log A + 0,974 L= 9.43 4 *643 0.257
Log L = 0.5783 Log A + 1.0053 L=10.13 4 9183 0,817
ANGLE POND
Log L = 0,5917 Log A + 1.0976 L=12.52 4 "1 1.963
Log L = 06394 Log A + 1.0657 L=11.63 & *03% 0.870
Log L = 0,6227 Log A + 1.0823 L=12.09 A 627 1.140
BIG BEAR CAVE POND
Log L = 0.5847 Log A + 1.1325 L=13.57 & 20 2,036
Log L = 0.5703 Log A + 1.1281 L=13.43 A 0103 2,211
Log L = 0.5773 Log A + 1.1302 L=13.50 4 5103 2,037
TERRA NOVA LAKE
Log L = 0.6650 Log A + 1.055L L=11.35 4 ‘%050 1.132

(Combined)

INDIAN BAY PONDS (Prize-Trout)

Log L = 0.7887 Log A + 0.9816 L =9.585 A "1601 1.053

(Combined)




i i s g a3

ghak A i

eadz

i sk

APPENDIX II

Table 5. Age-weight whole relationship of speckled trout from various localities in Newfoundland,
AVERAGE WHOLE
AGE BERRY HILL POND STEPHENS! POND
(yrs.)
Male Female Combined Male Female Combined
I 13.9 (1) - 13.9 (1) 2345 (1) - 23.5 (1)
It 40.4(30) 38.3(15) 39.1(45) 63.3(13) 55.0(5)  58.9(28)
rt 72.7(20) 77.6(12) 7,.6(32) 87.5(26) STRA(RY 91.9(71)
w1556 (2)  Lbh.9 (&) Lu8us (6) 130.9 (1) 1827 (2) 1654 (3)
v+ - - - - 288.0 (1) 268.0 (1)
BIG BEAR CAVE POND INDIAN BAY BIG POND
I 38.0 (1) 41,0 (1) 3945 (2) - - -
il 60.9(30) 60.8(47)  60.8(77) 80,6 (1) W2 @) T8k (6)
I 211.3(16) 180,0(26)  195.7(32) 132.5(33)  123.4(8)  127.6(6L)
.8(2
w38k (6) L68.7 (3)  K12.5 (9) 239.8(1)  28300)  230.8(2)
6., (8
o oseo () 4060 (1) AILs(2)  ssb (6)  we9(2) ek ®)
+ ) _ 703.8 (L) - 703.8 (1)

-




and,

LE WEIGHT (gu.)

ANGLE POKD THOMAS' POND
Male Female Combined Male Female Combined
243 (4) 19.3 (2) 22.6 (6) 30.3 (2) - 30.3 (2)

91.8(17) 87.2(25) 89.0(42)
135.4(23) 150.6(34)  144.8(57)
4215 (3) 303.0 (1) 391.9 (4)
5The5 (1) - 574.5 (1)

INDIAN RIVER (Stream)

6.7 (2) 8.8 (2) 7.7 ()
23.2(31) 25,2(20) 24,.0(51)
L7.3(24) 47.8(11) L7.4(35)
133.3 (2) 109.5 (3) 119.0 (5)

93.4(20) 100.1(27) 97.2(47)
137.4(25) 133.0(31) 134.9(56)

INDIAN RIVER (Sea-run)

- -

205.5 (1) 156.0 (1) 180.8 (2)
256.8 (L) 310.9 (3) 280.0 (7)

110.8 (4) 3.5 (6) 388,9(10)
- 1085.6 (1)  1085.6 (1)
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APPENDIX 1L

Calculated age - weight whole relationships for speckled trout from various localities in Ner

INDLAN RIVER (Stream)

%ggegression Form Exponential Form Standard Lrror Log Regr

1 log W = 2.0641 Log A + 0.7850 i = 6.095 4206k 20,65 Log i = 1.6
' Log U = 1.7556 Log A + 0.9096 i = 8,121 4+ 79%0 13.33 Log ¥ = 1.9
S Log i = 1.8958 Log A + 0.8506 W = 7.089 4898 16,28 Log W = L.¢

STEPHENS! POND

q log i = 1.2138 Log A + 1.3890 i = 24490502138 6,07 Log W = L.
log i = 1.8270 Log A + 1.1595 W= L6 ateB2T0 1.1 Log W = L.
6 log W = 1.4985 Log A + 1.3333 W= 21.54 pL+4985 30,13 Log W = 2.(
THOHAS'_POND

1 iog ¥ = 1.4065 Log & + L.4982 W = 3149 L4005 14.39 Log i = 1.7
‘ log 4 = 0.5612 Log A + 1.8438 W = 69.79 a0 %12 hat9 Log i = L.
B Log i = 1,396k Log A + 1.5040 i = 31,92 47700 18.69 Log W = 1.€
INDIAN BAY BIG POND

“ log i = 2,0060 Log A + 1.2365 i = 17,2 42000 5245k

3 log i = 1.8517 Log & + 1.2682 4 = 18.55 a8 41,21 Log W = 2.3
i Log 1 = 2.0269 Tog & + 12138 ¥ = 16,36 42029 5604




n Newfoundland (with corresponding stendard errors of estimate).

BERRY HILL PORD

Regression Form

Fxponential Form

Standard Error

: 1.6830 Log A + 1.1200
= 1.9086 Log A + 1.0000

= 1,6675 Log A + 1.1194

W = 13.18 41680

W = 10,00 119086

W = 13.16 428675

ANGLE POND

= 1.9677 Log A + 1.3543
= 1,9405 Log & + 1.3013

2.0015 Log A + 1.3307

W= 22.61 A1'9677

i = 20,00 0

0 = 21,41 42000

B1G BEAR CAVE POND

1.7652 Log A + 1.4687
= 1.6374 Log A + 1.5053

= 1,6982 Log A + 1.4871

i = 29,43 417652

W= 32,00 aL+63Th

W = 30.70 A1.6982

INDIAN RIVER (Sea-Run)

= 2,3988 Log A + 1.0495

W= 11.20 A2'3988

(COMBINED)

16,01
5e43
12.47

60,19
15.87
45,16

43,30
97.75
56056

212,60




I
Y
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APPENDIX 11

Calculated age - weight whole relationship for speckled trout from vario

Calculated Average Weight ihole (Gm.)

BERRY HILL POND STSPHENS' POND

Male Female Combined Male Female Conbined Male F
13.2 10,0 13.2 2.5 1h.5 21.5 22.6
12.8 375 418 56,8 51,2 60.9 88.1,
83.8 8L.., 82.2 92.9  107.k 111.8 196.3
| 359 LLO 132.8 157 1818 172.0 34549
cem aa- --- 1728 273.3 240.3 536.7
BIG BEAR CAVE POND LyDIAN BAY BIG POND
R 32.0 30,7 17,2 18,6 1644 6ul
5; 100.0 99.6 996 69.2 65.8 6647 2545
V.6 1934 198.3 156.2  14leh 151.7 58.9
i %00 309.8 323.2 18,2  243.2 2717 106.6
' 50462 L46e5 47242 L35.2 370.0 427.2 -
- 627.5 5119 618.1 ---



'om various localities in Newfoundland

(Gm. )

ANGLE_POND THOMAS! POND
2 Female Combined hale Female Combined
5 20.0 LARYA 315 69.8 31.9 ' ;
L 76.8 85.7 83.5 103.0 8440 i
3 168.7 193.0 147.7 129.3 1480
9 294.8 343.4 2214 151.9 221.2
7 h5k.+6 53647 302.9 172.2 3021

INDIAN RIVER (Stream) INDL:N RIVER (Sea-Run)

(Sexes Combined)
1 8,1 Te1 ---
> 27.4 264l ==
9 55.9 5649 15643
6 92,6 98.2 311.8
53245

L T
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APPENDIX 11

Age - weight gutted relationship for speckled trout from various

Lot} B iz ] @k dey bisared o S n diiatdasa fotll £ B EEIRRAE S 0] R 4
&

iverage Gutted Weight (Gm.)

BERRY HILL POND STEPHENS' POND AGL
Male Female Combined Hale Femzle Conbined lale Femal
12,9 (1) --- 129 (1) 19.0 (1) == - 19.0 (1) 22,0 (4) 17.3
3604 B0 35.4 Q5 36.1 49 57.7 (3) 48.5 15)  52.8 (9 82.1 Q7)) 785
67.1 Q0) 70,0 (12) 68.2 (32 79.2 @8 82.9 (5)  8L.5 (1) 121.5 @) 135.2
13hely (2) 1304 (4)  13L.7 (6) 116.0 (1) 150.3 (2)  138.8 (3) 376.0 (3) 267.0
- - - - - .- 237.5 (1) 237.5 (1) 4711 (1) - - -

BIG BEAR CAVE POND INDIAN BAY BIG POND LID;
3.0 (1) 38.0 (1) 36.6 (2) --- - --- 6.1 (2 7.9
56.3 60) 5602 &7 5602 (7) 75,0 (4) 66.8 (2)  72.2 (6) 21,5 () 234
194.5 (6) 162.6 ()  176.5 () L6 (3 119.5 €9 115.3 6D BTl ha
318 (6) b16.L (3) 36565 (9) 219.4 () 195.6 10)  209.5 QL) 122,8 (2) 97,2
S0L5 (L) 365.5 (1) 4335 (2) 405.6 (6) 352.3 (2) 3922 (8) -—- -

635.8 (1) = - - 635.8 (1) --- - -

e e o s



> from various localities in ijewfoundland.

T Yo R W

tht (Gm. )
ANGLE POND THORAS! POND
jale Female Combined liale Female Combined
2.0 (4)  17.3 (2) 20.4 (6) 26,3 (2) - - - 26.3 (2)
2.1 Q7) 78,5 @) 80,0 (2) 86,1 R0) 88.2 R7) 86,0 ()
1.5 @3) 135.2 &) 129.7 67) 123.9 (%) 118,2 3)  120.7 (%)
6.0 (3) 267.0 (1)  348.8 (4) --- --- ---
1.1 (1) -- - 471.1 (1) - - - -
INDIAN RIVER (Stream) INDIAN RIVER (Sea-Run)
6.1 (2) 7.9 (2) 7.0 (4) --- --- ---
21,5 @)  23.4 @) 22.2 (5) - - -—-- -
43.7 @) 425 1) 43.3 69) 196,0 (1) 143.0 (1)  169.5 ()
22,8 (2)  97.2 (3)  107e4 (5) 2449 (4) 2919 (3)  265.1 (7)
- - 388.1 (4) 352.5 (6)  366.7 Q)
B -- 909.0 (1)  909.0 (1)

POV S
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APPENDIX 11

Calculated age - weight gutted relationship for speckled

Calculated Average Gutied |

BERRY HILL POND STEPHENS' POND
iale Female Combined iale Female Combined
12.3 9.5 12.3 20,3 13.6 18,2
38.4 3L.6 3843 49.5 45.6 51.6
74.8 73.8 Thek 82.3 92.3 95.2
1210 126.4 119.2 120.5 152.3 14649
- -——- - 16044 2Ll 205.6
BIG BEAR CAVE POND INDLAW BAY BIG POND
1 2.3 29.8 26.5 15.6 18.3 15.3
' 91.8 91.1 91.2 624 62.6 61.2
186.6 175.1 180.1 140.2 128.6 137.7
) 308.8 278.5 291.9 249.0 213 2148
1 15603 399.0 421.5 38847 318.4 382.6
- -- 55905 439.9 551.2




=2

X 1

ckled trout from various localities in Newfoundland.

Jutted Weight (Gm.)

ANGLE POND THOMAS' POND
Male Female Combined Male Female Combined
20.8 18,1 19.7 27 ok 53.2 7.7
78.8 68.9 76.2 The3 88.1 Theby
172.0 150.8 168.2 133.0 118.3 132.3
299.3 262,6 295.2 201.2 146.0 199.3
459.8 403.8 456.5 277.3 171.7 27346
INDIAN RIVER (Stream) INDIAN RIVER (Sea-Run)
(Sexes Combined)
545 Tk 6¢5 -
23¢4 24.8 24.0 -=--
Shyoly 5042 51.9 150.3
99.2 82.8 8945 2885
- 478.0
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APPENDIX 11

Calculated age-weight gutted relationships for speckled trout rrom various localities

INDIAN RIVER (Stream)

4 og Regression Form Exponential Form Standard Brror Log

Log W = 2.0800 Log A + 0.7430 W = 5,53 4>*08%0 18,30 Log i =

Log W = 17411 Log A + 0.8698 W= 7oL ateTAL 11.58 Log ¥ =

' ed Tog if = 1.8961 Log A + 0.8103 W = buho a8 14,09 Log W =
STEPHENS' POND

Log il = 1.28kk Log A + 13076 i = 20,31 4200k 7.31 Log Wl =

Log W= 17396 Tog A + L1%9 4 =13.64 a2 7% 11,47 Log if =

i Tog W = 1,5074 Log A + 1.2593 W = 18,17 aLe207h 20,59 Log W =

THOMAS!_POND

log 1 = 11381 Log A + 14378 W = 27,40 aT"%%%1 12,75 fog W =

log § = 0.7281 Tog & + 17258 i = 53.19 a2 7% 0.02 Log W =

log i = Lh22l Tog A + Lk32 W =277 aMH% 16449 Log W =

INDIAN BAY BIG POND

- ) 1.9969
Log W = 1.9969 log & + 1.1938 W=15.63 A 5149
o ay o LeTThL :
ke log = 1.7741 Llog A + 1.2628 W =18.31 4 Tk 28.2} Log W
2.0009
Ilned Log W = 2.0009 Log A + 1.1842 W =15.29 A 55.15




Ll |

ties in Newfoundland (with corresponding standard errors of estimate),

BERRY HILL POND

Log Regression Form

Exponential Form

Standard Lrror

W = 1.6449 Log A + 1.0892

W = 1.8689 Log A + 0.9766

; W=1,6388 Log A + 1.0898

;W= 1.9239 Log A + 1.3178

]

;W= 1.9283 Log A + 1.2583

1.9541 Log A + 1.2936

ug

-—

=
]

i = 12,28 409
i = 946 48
i = 12,29 4108
ANGLE POND

W = 20,79 4927
W = 18,12 410783

W = 19,66 419t

BIG BEAR CAVE POND

g W= 17499 Log A + 1.4361
g Wo=1.6122 Log A + L4741

g W =1.6777 Log A + 1l.4552

W = 27,30 4t 7h9?
W = 29.80 41-01R
W = 28.50 AL6777

THADIAN RIVER (Sea=-Run)

g W= 2,2639 Log & + 1.0970

(Sexes Combined)

W= 12050 A2.2639

10,99
5,64

10.02

53.46
13.30
39.08

38.77
84,67
47.69

155.10
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APPENDIX 11

Length -~ weight wl_lole relationship for speckled trout from varic

iverage ihole weight (Gn.)

BERRY HILL POND STEPHENS' _POND

Hale Female Combined Male Female Combined . ldale
139 (1) ==~ 13.9 (1) - --- --- 13.¢
23eks () 21.8 (2) 22.8 (6) 23.5 (1) 27.0 (1) 25.3 (2) 23.¢
38.3 (8) 3841 (9) 38.2 @7) 35.0 (1) 41.6 (3) 40.0 (4) 38.¢
51.7 7) 51.3 (7) 51.6 @4) 61.6 (k) 61.3 Q) 61.4 @6) 58..
79.7 (7) 73.0 (5) 77.7 @) 79.6 {6) 7602 @) 77.7 66) 92,
102.9 (4) 95.7 (3) 99.8 (7) 108.4 (6) 98.6 (1) 1020 47) 106.
122,0 (1)  119.8 (4) 102.2 (5) 136.0 (3)  133.2 () 133.8 (5) 139.
189,2 (1) -~ =~ 189.2 (1) --- --- --- 181,
--- 208.0 (1) 208,0 (1) --- 223.4 (1) 223.4 (1) 239.
- - - - - 288.0 (1) 288.0 (1) 330,
- - L61.

- 510,




» from various localities in Newfoundland.

it (Gm)
ANGLE_POND THOIAS! POND

Kale Female Combined Male Female Combined

13.0 (1) 16.5 (1) 1.8 (2) -—- - -

23,6 (2) 22,0 (1) 23.0 (3) --- S -

38.8 (2)  39.9 (3) 394 (5) 30.3() --- 30.3 (2)

58,1 (2)  5hek (2) 66,2 (4) 60,0 (1) 5k.6 (2) 5644 (3)

92.9 (7) T4 (5) 86.4 (12) 81.2 (0) 91.7 () 86.9 €2

106.6 A7) 1049 47) 105.8 B4 111.3 49 1160 €9 1140 §3)

139.5 (0 135.7 ) 137.0 (0) 138.3 (9)  136.8 (1Y) 137.3 @)

181.0 (1)  175.9 QD) 176.3 (2) 178,7 (6)  163.0 (2) 174.7 (8)
221,0 (1) 221,0 (1)

239.2 (2)  270.0 (1) 249.6 (3) .-
330.5 (1) 303.0 (1) 31648 (2) -
461.0 (1) === 461.0 (1) ---

510,3 (2) ==~ 510.3 (2) ---

MImmmwtmmmnm Lacdd 3 RG220



- 372 -

APPLADIX 1T

Average Whole Weight (Gi

BIG BfaR CAVE POND INDIAN BAY BIG POND
Female Combined Male Female Combined

5 o) s 1210 cee e - --

$ e 5069 She9 G4 i - "o
S 5 (8) 6D Th3 e ok (1) Th2(2) 757 (6)
b0 15 () 1068 (4) 99.6 2 99.7 (7) 9.6 19)
- 129.3 (2)  122.6 (L) 124.8 (6) 127.8 (U)  122.9 (W) 125.3 @6)
178.6 (3) -~-- 178.6 (3) 160.9 (9)  168.5 (8) 16k.5 (7)
b aen(s) 260 () 2208 0D 2201 (1) 1942 (6) 205 (O)
;' 1.6 (5)  252.8 (2) 266.2 (7) 241.9 (5)  263.0 (1) 254k (6)
5 omo@ ma@ 293.3 (3) 308.7 (3) Mz (2) 3025 (5)
9.6 (3) 4687 (3)  h2he2 (6) 368.9 (3)  409.0 (1) 379.9 (4)
oo 0@ 45 @) 8.0 (1) 5385 (1) 523 (2)
549.0 (1) - - - 549.0 (1) 560.5 (1) ==~ 360.5 (L)
i - - S - 558,3 (1) === 55843 (1)
- - 703,8 (1) --- 703.8 (1)




¢ht (Gm. )
LUDIAN RIVER (Stream) INDIAN RIVER (Sea=Run)

Male Female Conbined liale Female Combined
5.5 (1) --- 5.5 (1) --- --- ---
7.9 (1) 8.8 (2) 8.5 (3) - - -

16.2 (4) 155 (2) 16,0 (6) --- --- ---

23.5 @L) 22,8 Q1) 23.3 %) --- R -

36,9 W) 3.3 @) kel £5) --- --- ---

k8.4 (7)) 43.1 (3) L4648 (0) --- --- ---

L4 (6) 70,0 (5) 65.3 (1) --- -=- ---

133.3 (2)  126.7 (2) 130.0 (L) --- --- ---

- --- - 156.0 (1) === 156,0 (1)
- - - 201.3 (1)  205.5 (1) 203.4 (2)
- --- --- 2549 (2) - -- 25449 (2)
_——- R - 316.0 (1)  310.9 (3) 312.2 (4)
- --- - 361.8 (3)  363.5 (5) 362.9 (8)
- .- --- --- 429.0 (1) 429.0 (1)
- .- --- 557.5 (1) =--- 557.5 (1)
o 1085.6 (1)  1685.6 (1)
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APPENDIX 11

- B Qalculated length - weight whole relationships for speckled trout from various localities in

= %
-

-Q
.
)
19
4
E
e

INDIAN RIVER (Stream)

""" i Regression Form Exponential Form Standard Error Log Rey
g Log W = 2.5608 Log L = 1.4175 W = 0382 12*>008 9,31 Male  Log W
~e Log W = 2.6945 Log L - 1.5919 W= .0256 L2'69l*5 6.92 Female Iog W

:Lned Log W = 2.5330 Log L - 1.3878 W = 0410 12°93%0 8.52 Combined Log W
STEPHENS! POND
Log ' = 3.0563 Log L = 1.9815 W = 0104 12*0903 LT ele  Log W
Log W = 2.8157 Log L = 1.6675 J = 0215 12817 8,88 Female  Log W
Phet Tog = 2,88 Log L - 17566 w=.ou74 125 6,27 Conbined Log W
THOMAS! POND
log = 3.24kk Tog L - 2.2326 W = .0059 132444 8.15 Jale  Log
Log Wl = 2.7852 Tog L - L6228 W = .0239 1278 10.16 Female  Log |
‘ined log W = 3.1508 Log L - 21165 W = 0077 L2"P°% 10,12 Conbined Log '
INDIAN BAY BIG POND
4 logu = 2.0865 Tog L~ L7901 i = .0162 28865 29,18 Male  Log
b Log i = 3.0803 Log L - 2,000 i = 0087 1*%% 2145 Pemale  Log
b 2,9202 34,27 Combined Log

4red Log W = 2.9202 Log L - 1.8301 W= .0L48 L
b
t




[ ]
|

calities in Newfoundland (with corresponding standard errors of estimate),

BERRY HILL POND

Log Regression Form Exponential Form Standard Error
; Log W = 2.9983 Log L - 1.9229 W = 0119 17783 8.20
de  Log W=2.9137 Log L = 18406 W = .0144 127237 .01
vined Log W = 2.96h2 Tog I - 1.8882 W = .0129 12708 9,01
ANCLE POND
; Log W = 3.2130 Tog L - 2.1631 i = .0069 17*%% 20,92

2le  Log W =3.0075log L - 19251 W = .o119 17*%72 13.69

bined Log W = 3.1617 Tog L - 20972 i = .0080 17*2%7 23,87

BIG BEAR CAVE POND

e Logw=2.89%7 TogL- 17851 W =.0164 125%7 23,62
ale  Tog il = 2.8482 Tog L - 17289 W = .0187 125452 40,11

thined Log W = 2.8637 Log L - L.7401 W=,0182 L

INDIAN RIVER (Sea-Run)

le Log W = 3.1337 Log L - 2.1606 W = .0069 131337 10,79
nale Log W = 3.3597 Log L ~ 2.4992 W= ,0032 L3 3591 26465
dined Tog W = 3.2893 Log L - 2.3901 W = 0041 13+2893 18.77
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APPENDIX 11

Calculated length - weight whole relationship for speckled trout fr

Calculated Average Whole Weight (G

BERRY HILL POND

STEPHENS! POND

Male Female Combined lale Female Combined i
14,0 - 1.0 --- --- --- 1
235 2.9 230k 23.8 26,7 25.7 2
3646 35.3 3642 5Tk 40.4 39.4 3
5349 51,4 53.0 550k 58.1 57.1 5
75.9 7L.6 Thel 7845 80.2 79.4 €
103.1 96.6 100.8 107.4 106.9 106.8 11
136.2 126.6 132.7 12,7 138.9 13%9.5 15
175.8 162,1 170.7 --- 176.4 178.2 20
- 203.4 21542 -— 219.8 223,2 25
- - -—- --- 269.8 275k 32

- --- 40

L
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APPENDIX 11

iip for speckled trout from various localities in Newfoundland.

| Average Whole Weight (Gm.)

ANGLE_POND THOMAS! POND
ymbined  ale Fenale Combined ilale Femzle Combined
- 13.3 U5 13.7 --- --- ---
25.1 23.3 245 23.8 --— - ---
39.4 374 38k 3840 347 --- 352
57.1 5646 5646 57.1 52,7 5942 52,9
794 81.7 79.8 81.9 76.3 81.3 75.8
106,8 113.6 108.7 113.2 106.4 108.1 104.7
139.5 153.0 143.9 151.8 13,7 140,2 140.3
178.2 201.0 186,0 198.6 189.4 177.5 183.4
223.2 258.3 2354 2541 --- 220.7 23ke5
275.4 326.3 293.2 319.9 --- --- -
--- 40547 --- 396.2 --- --- ==

- 19745 --- L8ls3 --- ---
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Calculated Average Whole weight (Gr
BIG BEAR CAVE POND INDIAN BAY BIG POND

Female Combined Male Female Combined o
- - - - _——- 1
- --- - - - 9
-—- --- -—- --- - 16
- - - - --- 2
38,3 3649 --- -- - --- 36
5503 5642 --- --- - 50
7665 78.0 The3 703 Th.8 67
102.4 104.6 99.9 964 100.9 88
133.5 136.5 130.6 128.3 132.3 111
170.0 17440 166.9 166.9 169.5 - -
212.2 221.9 209.0 211.9 212.9 --
201.1 268.1 257.9 265.3 263.3 --
316.6 325.4 313.6 526.8 320.9 --
379.5 390.4 37647 397.5 38644 --
449.8 46341 L4745 L7745 459.8 -

- - 543.9 52642 --- 541.9 -

5] - - - - - --- 6141 --- 6333 -

| --- 710.3 --- 733.8 -




whole weight (Gm.)

INDIAN RIVER (Stream) INDIAN RIVBR (Sea-runj

iale Female Combined Male Female Combined
L7 --- 4.8 - - -~ -
9.3 8.3 9k -=-- --- -
16.0 1,6 16,0 - .- -
24,9 23k 2.8 --- --- ---
3644 3k.8 3641 --- --- -=-
50,5 49.2 50.1 - --- ---
67.7 67.0 66.9 --- --- ---
88,0 8842 8647 -- - -=- -=-
11L.6 113.3 109.6 --- --- -
--- --- --- 156.9 - 152.2
- - - - - 2004 192.8 196,7
- - --- - 25L.7 246.1 250,0
-—- --- 31.1 309.0 312.3

--- --- --- 379.6 3825 38449
S S --- L5744 467.1 46749
- .- --- 54549 560445 56342

oo 67541 671.6

- - - - - - 8002 792.7
- .- --- 940.6 92645 |
--- 1098.0 1080,0 }
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APPENDIX IL

Calculated length - weight gutted relationships for speckled trout from various localities

INDIAN RIVER (Stream)

] s S LR TR B Foana b st Baa i

FETYE A onniRy R b ik

Loz W = 2.8384 Log L - 1.7689

. og kegression Form Exponential Form Standard Error Lo
Log W = 2.578l Log L = 1.4737 W= ,0336 L2* 078k 8.28 Male
¢ log W = 2.6595 Log L - L.50L8 W = 0219 12459 6,10 Penale
ined Log W = 2.5329 Log L = 1.4269 W = 0293 12+%3% 7.57 Combir
STEPHENS' POND
Log W = 3.2317 Log L - 242551 W = 0056 12°2317 6,70 lale
¢ log W = 2.7498 Log L - 1.646k W = 0226 1°* 1498 5,22 Femal
ted Log W = 2.8521 Log L = 1.7809 W= .0166 1°+8°% 407 Combis
THOMAS! POND
Log 4 = 3.3196 Log L - 2.3790 W= .o0p2 120319 7.43 Male
l:  log w = 2.7891 Log L - 1.6797 W= 0209 12769 8.32 Femal
ed Log W = 3.219) Log L - 2.2577 W = 0056 13+*1% 9,13 Cobi.
INDIAH BAY BIG POKD
Log W = 2.8244 Log L - 1.7440 W = .0180 12-B2hh4 36,10 Male
e Log W = 2.9178 Log L - 1.8837 i = 0131 129178 12,46 Femal
! W = L0170 12+8%8h 33.98 Combi




1=l

ocalities in Newfoundland (with corresponding standard errors of estimate).

BERRY HILL POND

Standard Error

Log Regression Form Ixponential Form

Mele  Log W=2.9052 Log L - L8462 W = .0143 12 70%? LaT2

Female Log W = 2.8820 Log L - 1.8415 W = 0Lk 2+8820 L4458

Combined Log W = 2.9025 Log L - 1.853 W = .0140 12*%9% halib
ANGLE POND

Male  Log W = 3.2014 Log L - 2.1983 W = .0063 13204 18,63

Female  Log W = 2.9952 Log L - 1.9463 W = .0113 L2'9952 11.87

Combined Log W = 3.1380 Tog L - 2.1263 ¥ = .0077 12*1%%C 21,22
BIG BEAR CAVE POND

Male  Log W = 2.85% Log L - 17632 w = o173 12°89% 11,84

Femsle  Log W = 2.8008 Log L - 17070 i = 0196 125 3,67

Corbined Log il = 2.818k Log L - L7180 i = .0191 12*018 1,99
INDIAN RIVER (Sea-Run)

Male Log W = 3.1408 Log L - 2.1967 W = .0064 3+1408 8.88

pemals  Tog W = 3.0988 Tog L - 2.1373 i = .0073 1707 21,10

Combined Log W = 3.1536 Log L - 2.2183 W = .0061 13+1536 23,24

Y I R U1 B FE M AT s s sy vy £ F by

ISted § 2P0 St e ST
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APPENDIX I1

Length - Weight gutted relationship for speckled trout fro

Average Gutted Weight (G

BERRY HILL POND STEPHENS' POND
ijale Female Combined bale Female Combined
129 () =--- 12.9 (1) - - -
22,5 (4) 20,1 (2) 21,0 (6) 19.0 (1)  23.0 (1) 21.0 (2)
3544 (L8) 3543 (9) 354 @7) 29.7 (1) 36.9 (3) 35.1 (4)
o 47,7 Q7) 47.0 (7) 47.5 QL) 5506 (L) 53.9 (L) 54.8 @8)
Thes (7)) 65.2 (5) 70.6 (2) 72.9 16)  €8.3 ©0) 69.8 (36)
95.0 (4) 86,0 (3) 9L.1 (7) 98,0 (6) 87.3 1) 91.1 7)
112,0 (1)  107.9 (4) 108.7 (5) 120.7 (3) 1148 (2 116,0 (15)
156.7 (1) ==~ 156.7 (1) --- --- ---
' --- 190.1 (1) 190.1 (1) - - 184.0 (1) 184.0 (1)

- --- 237.5 (1) 237.5 (1)




Ix IT

ed trout from various localities in Newfoundland.

ed Weight (Gm.)

ANGLE_POND THOMAS® POND
Hale Female Conbined lale Female Conbined
11.5 (1) 15.5 (1) 13.5 (2) - --- --
21.5 (2) 19.0 (1) . 20.7 (3) --- --- ---
3ok (2)  35.8 (3) 35.2 (5) 263 (2) =--- 26.3 (2)
51.8 (2)  47.5 (2) 49,7 (L) 53.0 (1) 47.3 (2) 49.2 (3)
81.7 (7) 688 (5) 76.3 19 72.7 Q0) 810 (12) 77.1 @2)
96.6 Q7) 9k () 95.7 Bi) 99.0 (19)  102.2 Q6) 100.9 §5)
126.0 (100  122.2 {O) 123.5 (30) 1254 (9) 1219 @) 123.2 @)
161.5 (1) 156.3 Q1) 1567 (2) 161.8 (6)  146.€ (2) 158,0 (8)
208.3 (2)  238.8 (1) 218.4 (3) --- 199.0 (1) 199.0 (1)

295.5 (1) 267.0 (1) 281.3 (2) S -
409,0 (1) =-~ 409.0 (1) --- - -
b7 (2) === LTl (1) --- -




{415 (Cont'd)

- 378 -

APPENDIX 11

Average Cutted Weight (

B1G BEAR CAVE POND

INDI1AN BAY BIG POND

Female

Conbined

Female

Conbined

37.7 (3)
50,8 (9)
67.9 (8)
99.3 (2)
11944 (2)
165.8 (3)
210.3 (5)
248.9 (5)
27845 (2)

F 337 (3)
L0 (1)

F 0 s0L5 (1)

) - - -

) -—- -

i - - -

i - - -
D e—

38.8 (7)
51,4 @5)
68,5 (7)
95¢5 (2)
110.9 (&)
20442 (6)
231.1 (2)
237.5 (1)
416.1 (3)
365.5 (1)

38,8 (L0)
5101 ()
6846 @5)
97ek (4)
113.7 (6)
165.8 (3)
207.0 1)
243.8 (7)
264.8 (3)
379.8 (6)
L06.8 (2)

501.5 (1)

71.2 (L)

91.2 (1?)
116.6 (W)
141.8 (9)
202.2 (&)
236.2 (5)
281.6 (3)
336.6 (3)
455.3 (1)
511.2 (1)
15702 (1)
635.8 (1)

66.8 (2)

91.9 (7)
111.7 ()
150.1 (8)
176.2 ()
237.0 (1)
270.5 (2)
333.1 (1)
430.5 (1)

€9.7 (6)
91.5 (9)
114.2 €8)
5.7 47)
186.6 (0)
225,5 (6)
277.1 (5)
335.7 (4)
42,9 (2)
511.2 (1)
457.2 (1)
635.8 (1)




Weight (Gm.)

INDIAN RIVER (Stream)

16DIAN RIVER (Sea-Run)

Male Female Combined Hale Feale Conbined
50(1) ~--- 5.0 (1) --- --- ---
7.1 (1) 7.9 (2) 7.6 (3) -—- - ---

15.0 (k) 143 (2) 14.8 (6) - - ---

21.8 @4 2.2 ) 21.6 (5) --- --- ---

3he2 (4) 28.7 (1) 31,8 @5) --- - -

bhe6 (7)  3Bak (3) 428 (0) --- --- -

56,6 (6) 6.3 (5) 58.7 (1) --- --- ---

122.8 (2)  113.6 (2) 118.2 (4) --- - ~--

--- - R 13,0 (1) ==~ 143.0 (1)
- - --- 192.5 (1) 196.0 (1) 194.3 (2)
--- --- - 245.5 (2) - -~ 24545 (2)
- - - - - 296.5 (1) 299 (3) 293.1 (4)
- - - --- 344e5 (3) 34049 (5) 3h2.3 (8)
-——- - --- --- 410,0 (1) 410,0 (1)
--- - - .- 518,7 (1) - = - 51847 (1)
o N - 909.0 (1) 909.0 (1)

U
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Caleulated Length - weight gutted relationship for speckled trout fi

2 Longth Calculated Average Gutted Weight ((
BERRY HILL POND STEPHEHS! POKD

iiale Female Conbined tale Female Combined Male

15.4 --- 13.1 - - - 12,

22,2 21.1 21.6 19.7 23.7 22,5 20

34l 32.4 33.2 31.8 35.6 3443 33.

19.5 46.9 48.3 48.3 50.7 C49.6 50.

65.0 6542 67.3 69.8 6944 6847 724

92.9 8746 90.6 97.2 92,0 92.0 101,

121.6 1Lh.4 118.6 131.2 118.8 119.8 1364

155.7 14642 151.8 - 185.9 190.7 178,

.- 183.0 190.4 --- 2271 2347 229,

.- S S - - - 269,

.- - - - - -—- - - - - 359.

-—- 440,

S pic

e s e T ._,,‘.__‘1_
g b e T ey e
e oond | o ad s iod Blatd wiipadent B § 5§ bl LRt Rl S




trout from various localities in Hewfoundland.

2ight (Gm.)

L L Tt —

ANGLE POND THONSSY POND
Male Female Combined liele Female Combined
12,0 13.1 12.4 --- - ---
20.8 22,1 21.L --- --- ---
33.5 3ok 341 30.3 --- 30.6 =
50,5 50.6 51.1 b6 5244 Lo
72.8 71.3 73,1 67,8 72.1 6649
101.1 96.8 100.8 95e4 96.0 93,1
136.1 127.8 134.9 129.7 124.3 125.5
17846 164.9 176.1 172.0 157.5 165.0
229.3 208.4 225,0 --- 195.8 212.1
28945 259.1 282.7 --- --- - -
359.5 --- 349,6 --- - - -

MO.? == 42708
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;; 16 (Cont*d).

.é:“mﬁth Caleulated Average Gubted lieight (Gm.)

- BIG BEAR CAVE POWD INDIAN BAY BIG POND INDIAN R

liale Fenule Combined Vale Female Conbined hale Fe

; .- --- “o- --- --- --- he3 -

j‘t_;ii il - - --- --- --- --- 8.5

’jv - --- --- --- --- --- el

%555 3549 3545 36.3 --- --- --- 33.5

<>> 51.9 50, 52.1 --- --- .- bo7

j@iﬁ 7L.9 70,1 71,9 69.0 6546 67.8 62,6

%:55 9603 93l 9640 92.1 88.5 90.7 8L.6

us 125.4 121.1 1247 119.7 116.1 116,0 103.6

;;5 159.9 153.6 156, 152.2 1.7 150.3 ---

o 1998 191.1 1974 169.6 186,7 187.5 ---

_%-555 2,5.9 23443 2423 232.9 230.9 230.5 ---

5 29843 28342 29344 282.0 261.3 27944 ---

-:, B 357.6 53844 350.9 337.5 338.7 33446 ---

A 423.9 39949 115.1 399.3 403.0 39643 ---
BooL97.7 - 486.2 468.0 --- LT ---
yooo--- --- --- Siiee3 --- 54049 ---

By . - .- 627.5 --- 624,.0 ---
S - - . S S .-
)5 - - - - - - - - - = - - ==




=l

ed Weight (Gm.)

INDIAN RIVER (Stream)

INDIAN RIVER (Sea-Run)

kale

ffenale

Combined

lale

Female Combined

7.7
13.4
21.2
3L.5
4h.3
60,1
76,9

100.9

Lok
8.6
14.6
2.7
33.0
45.7
61,1
7942
100.1

porty
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1.
Variation in the coefficients of condition X and Kc with leagth (K is calculated from empirical

length - weight relationships).

Mean Condition Factor

- IND.AN RIVER (Streem) STEPHENS' _POND THOMAS! POND
BERRY HILL POND ANGLE POND
: Kc K Ke K Ke X Ke K Ke
3 1.66 — - — — - e —
1.48 —_ - — - — - S —
L3k L2 L7 — L2 Ll e
1.2l 111 117 .29 L.29 126 L8 e =—
1.16 .17 116 1.18 1.27 Ll L22 .06  L.13
1.09 .20 116 1.27 1.25 1,19  1.25 .10 116
1.04 L15 L6 1.2, 1.23 1.0 1.27 .30 118
0.99 .18 115 1.21 1.22 .22 129 1,30 1.20
% — 0.95 1.08 1,15 1.19 1,21 1,21 L.32 1.21 1.22
— _— 1,21 L15 — 1,20 .21 1.33 1.2,  1.23
Z — — 1.20 1.1, 1.33 1,19 1.33  1.35 1.22  1.25
_ e 1,18 118 136 L3 - =
¢ -—- — — —_ — 1.56 1.3 — -
5 . — - - - L b0
i- - - - - - - ZC
¥ I— — — — — —- — -
) . - . - . . L — —_— —




om empirical length - weight relationships and Kec is a modified coefficient calculated from calculated

[ I‘

| Factor
OMAS!_POND INDIAN BAY BIG POND
BIG BEAR CAVE POND INDIAN RIVER (Sea-Run)
: Ke K Ke X ke K ke
.06 1.13 1.23 1.25 —— — — —_—
.10 1.16 1.16 1.23 -— — — —
.30 1,18 1.14 1.2 1.15 1.16 — —
30 1.20 1.17 1.20 1.1 1.15 — -
21 122 1.09 1.18 1.10 1.15 - —
24 L.23 1.15 1.17 1.16 1.1y 1.13 1.02
22 1.25 1.17 1.16 112 1.13 1.07 1.05
- —— 1.16 1.15 1.07 1.13 1.04 1.07
_— — 1.10 1.1 1,08 1.12 1.09 1,09
— — 1.28 1.13 1.09 112 1.07 111
- -— 1.20 1.12 1.27 111 1.02 113
- -— 1.20 111 111 111 1.11 1.15
— -— -— - 1.03 111 —— 1.17
— — —— — 1.09 1.10 - 1.18
— _— —_— — 1.20

- - - _ 1.27 1.22
















