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CALCULATED GROWTH OF WHITE PERCH, ROCCUS AMERICANUS
(GMELIN) IN THE BaY ©OF QUINTE, LAKE ONTARIO.

A. N. SHERI* & G. POWER**

A study of 86§ scales collected fram Bay of Quinte inclnded
15 year classes from 1930 to 1965, Each age group of & year
class conformed to the growth rate that was typical for the year
class to which it belonged, The prowth rates of the year
classes have decrensed fram 1930 to 1963 and this change is

well exhibited by the first year growth.

INTRODUCTION

A serics of papers bave been published on the age and growth of whit
perch in the Bay of Quinte (Sheri and Power, 1068, 196%, 196%b, 196%¢,
1969d, 1972a, 1972b,). It has heen cstablished that during golonization of
this aren from 1957 to 1966, the white perch has tremendously multipligd in
its present enviropment, As the density has increased, the rate of growth
has graduslly deeremsed, No relatlonship could be established between air
temperature and rate of growth,  Ohserved length an weight of each age
group have decreascd with increase in the density of white perch.  This
paper deals with the cffect of density on the calculated growth histaries of
white perch.

MATERIALS AND METHODS

Details of the collectlon of the materials and other methods involved in
the study have aleeady Dbeen published (Sheri and Power (969, 18724}
_&cales of only 858 fish from a collestion of 4162 were undertaken. The scaes
were meatured at & megnifigation of 7.3 on 4 projecter designed by VYan
Oosten (1923) and produced by the Eberback Company, Michigan. Measur-
ments were made along the centrai axis from the fogus to ¢ach annulys and
to the anterior semle margin,

RESULTS AND DISCUSSION

Calewlated Growth Histories of the year Classes.
The 868 white perch scales measured for the caloulation of growth

* Brpartment of Toalogy, Univereley of Agrisujturn, Lyallpur, Pak.
=Dapartmant of Bislsgy, Unlvariity of YWaterlos, Canads.
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histories from 1957 to 1966 included !5 vear classes from 1951 to 1965 in
males, 16 year classes, 1950 to 1965 for females, and also 16 for the sexes
combined., The caiculated lengths in millimeters at the end of cach year of
life of males, females and sexes combined of white perch of the Bay of Quinte

are given in Tables 1 to 3.

The dizcrepancies observed among the calculated lengths of different
age groups of the same year class cen be atiributed for the most part to the
small number of specimens in the individusl age gtoups, On the whole,
it was seen that the differepes in the caleulated lengths of two fish of the
§amé age group ind the same year class was less than the calculated Jengths
of two fish of same age group but different year classes. The comparison of
the growth of various yzar classes is best shown in this way 8s within a year
¢lass there is a strong tendency for each age group to conform to the growth
rete that is typical for the year ¢lass to which it belongs, 1f apge group I is
comparatively smaller or bigger in any year class, then the other ape proups
in that year class will show exactly the same growth rate in relation to other
yeatr classes.

The great extent to which the growth histories of year ¢lassss have
changed from 1950 to 1963 is brought out by the daia in Table 1 to 3 and
Figs. [to 3. In this comparison of growth rate of year clagses much
importance is aftached to the first yzar growth for the following reasons.
First, first year growth i3 rapid and shows maximum incrgmant and any
chenge in growth rate is most marked in the first year growth. Second,
growth incurred in other years does oot affect the growth of the first year,
For males, ¢Tzble 1) the calculsted length of 828 group | in year class 195t
was 101.4 mm while in 1965, the last yearclass in the study period, it was
only 727 mm. During the 15 year classés of males the growth rate of age
group L has steadily changed. Ia the fumales, Table 2, from 1950 o 1965
year classes the calculated length of ags group | has changed from 88.9 to
727 mm, ‘When the sexes were combined, Table 3, the same result was
observed, the calenlated length changed from 882 to 71.7 mm. This graduai
decrease is evident in age groups I to IV but after that the pattern in Figs. |
to 3 is rather variable because the mumbar of fish in the sample gets smaller
and smaller.

Tables 4 to 6 give the annual growth increments in mm ot the end of
each year of life for sach year class. The increments in the age groups of
various year classes are high for age groups | to 111, beyond third year the
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differences decreage continwously both for males and femalas and sexes
combined. The vertical columns vnder each age are the mean increments for
that age feom year to year. An examination of these dara in each vertical
column indicates whether o particular prowth increment 13 greater or  less
than the corresponding growth increment for the preceding yenr class. These
increments demonstrate that the amoeunt of growih in a particular year of
cotlection was subject to wide variation from year to year. For example,
the inerement batween first and secomd year of tife for males varied from
51.8 mm in 1852 to 24.8 mm in 1963, for females it ranged from 7%.2 mm in
1951 to 274 mm in 1964 Bimilar fuctuations occurred in the growth
incremants of both sexes in later vears of life.
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Fig | Calculated grewth Distorics of year clusses of male white perch, Rocens
amerfeanus, from the Bay of Quinte, Lake Omaric. The calculated
lIengths of correspending years of life in different calendar years

have baan conmected with horizontal lines.

The thinner lines in Figs. | to 3 connect the caiculated lengths for
corresponding ages of different year classes. These lines show that when
white perch are smaller in age group | in any vear class, ajl the age graups
of that year class will be smaller than the preceding and subsequent year
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Fig. 2 Caiculated growth histories of year classes of female white perch
Roccus americanus, fram the Bay of Quinte, Laks Ontarin. The
calenlated lengths of corresponding yeurs of Nife in different calendar

y:ars have been connected with horizontal lings.
classes. For example, male white perch of 1953 class wera smaller at most
ages and in year class [98] males were much larger than the preceding and
subsequent year classes,

The regulurity with which the ealoulated lengths of the white perch
tend to bscome smaller For 1950 to 1965 vear ¢lasses proves without doubt
that the chang:s in the calculated lanaths of various year classes are real,
These changess cannot be atiributed to any other factor, for exmmple,
wrong age determination. They ate caused by a progressive gradual reduction
in the growth rtate of white perch in the Bay of Quinte during the period
1950—1963,

Growth in Caleulated Length

The calculated lengths of sll collections from 1957 to 1966 were
combined to determine growih curves in calenlated length for while parch
in the Bay of Quintz, The growth curves are basad on the mean calculated
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length at the end of each year of life. The use of such data yielded smoother
curves, for both sexes, which were represantative of the actoni data on growth
in different years of life.  Ta2 chinge in growth rate does reise 4 guestion as
to the yalue and significance of such a gencrad growth curve in this popula-
tion, Thz presentation of such a curve was based on the assumption that
this curve can be taken to represent the course of growth of an individugl that
was tvpicat of the population as a whale. This curve was derived from the
combination of several age groups collected from 1957 to 1966 and their
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Figure 3. Calculated growth bistories of year classes of white perch,
Roccus americanys, trom the Bay of Quinte, Lake Ontario. The
calcutated lengths of cotresponding years of life in different calendar

years have been connected with horizontal lines,
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TapLe. 1 Tength at the end of each year of Jife for male white perch, Roecuy americants by year class
in the Bay of Quinte, Lake Ontario {number of fich in parenthesis)

Mean fork iength at the end of cach year of life (mm)

Year 1 2 3 4 5 6 7 g 9 10
1951 10L4{2}y 148.0(2) 188&6(2)y 2079 (2) 231.8 (2) Z48.5(2) 2612 {2y 2818 (1}
1952 202(1) 14201} 20051y 221.7(1) 2277 (1) 242.1{1} 251.5(1}

1953 B3.4(5) 1320{3) 1600 (5 179.I(5; 1902 {5} 192.3 (4

1954 B34(5 13375 1809 (5 1971 {5 2244(3) 2173 (%)

1955 855 21 1340 (21) 1716 (215 1983 (17 211 8¢10) 287.4(% 2253 () 2343 (1)
1938 BE5(23 1349 (26) 174.8 (23) 1%0.7 (18) 206.4 (10) 2208 () 237.5{5) 2459 (%)
1957 T2 (3%) 1241 (36) 1523 (27) 167.1 {2300 183.4 (13) 202.3 (10} 2U6.8 (5) 2{7.1 (D)
1958 8.2 (3%) 1231 (33 1517 (300 1563.3(23) 1730 (07 1842 (9) 192.7(6)

1959 75.3(36) 117.7 {32) 142.7 (24) 161.3 (16) 166.7 (10) 185.3 (5)

1960 7.1 €29) 115.2 (24) 1440 (19 1627 (14} 1656 (3} 1592 ()

1961 73,1 (21) 110.7 (1% 134.] (14} 153.0 {10) 166.8 {2)

1942 759(23) 109.6{18) 128.0 (Li) 131.7(3)

1963 73.2 (i6) 953 (12) 1101 (D

1964 72.1{4) 1021 (3)

1965 TLT {6)

Grand meac 783 1210 152.3 i73.5 1878 1993 221.8 2420
length

Mean 78.3 42.7 313 21.2 144 1i.4 22.5 20,2
increment

Total no. 271 235 1%9 134 82 45 pl | T

of fish
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TABRLE 2.

in the Bay of (Juinte, Lake Ontatio (pumber of fish in parenthesis)

Length at the end of each year of life for female white perch, Roccs emericanus, by year class

Mean fork length at the end of each year of life (mm)

Year 1 2 3 4 5 6 7 8 ] 10
1950 88.5(2) 14142y 1950 (2) 227.4(2) 241.3() 255042 2708 {2 2859(1) 2924 ()

1951 84.9(3) U641 (3) 2137 (3 243.5(3) 2557(D 271.9(3) 2822(3) 2849 (1)

1952 89.1(7) 153.0(7 2040(T) 2318(7) 2446(7 261.3{7) 251.5(3)

1953 BS0(I8) 148.3 {18) 1909 (18) 212.7 (18) 230.4 (18) 237.5(6) 243.1{2) 228.1(1) 233 6{I) 2566 (1)
1954 859 (32) 140.2 (32) 186.8 (32) 209.9 (32) 234.2 (23} 255.4 (6) 264.5(2) 274.3(2) 3027 (1)

1955 26.9(50) 143.6 (50} 187.6 (50) 214.0 (42) 231.0 (34) 245.7 (26) 258.9 (22) 2704 (14) 278.8(3) 290.5 (1)
1956 B38(65) I142.5(65) 179.7 (60) 197.9 (46) 211.7 (40) 226.6 {29) 239.2 (17) 255.4 (9) 241§ {1}

1957 30 6(65) 130.7(61)} 163.6 (52) 1892 (42) 208.4 (34) 224.% (24) 237.9 (13) 243 2 {6)

1958  76.3(48) 1174{43) 153.2 (32) 173.0(26) 197.5 (20) 212.6 (15) 217.1 (6)

1959 75.6(49) 1163 (41) 149.4 (34) 174.1(25) 191.6(23) 198.8 (13) 178.8 (3}

1960 79.2 (39) 1200 (33) 156.5 (23} 165.1 (i5) 175.8 (%) 1494 (1)

1961 740 (28) 1165(23) 1434 (14) 1476 (%) 1577 (3)

1962 148(29) 1065 {27) 1282 (21} 1473 (1)

1963 T68(23) 1043 (14) 1208 ()

1964 744 (1) 1017 {1D)

1965 727 (4)

ma_ﬁ_ mean 80,6 1288 1677 1866 2144 2302 2442 2626 273.5 273.5
b ]

Enmn 80.6 482 389 24.9 21.9 15.7 14.1 123 10.9 0.0
Inerenient

Total no. 475 430 358 283 246 133 79 36 8 2

of fish
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Tawrk 3 Length at the end of each year of life for white perch, Roecus americanus, by year class in the
Bay of Quinte, Lake Ontario (aumber of fish in parenthesis)

Mean fork length at the end of each year ol life {mm)

Year 1 2 3 4 5 6 7 8 q 10
1950 28.9 (2) 14L4(2) 1950 (D) 227.40H 24130 2) 25500 23 270.8 (2) 2R5.9 {1y 2024 {1)

1951 91,5 (5 157.7(5) 2037 (3) 2203 (5 2431 3) 202.3{ 5) 275.0(5) 2864 (2)

1952 86.0 (11) 144.6 (11) 123.5 (11} 2199 {11y 23592 {11} 253.9 (1) 250.5 (4)

1953 87.3 (36) 141.7 (36} 1831 (36) 203.0 (36} 2208 (23) 219.4(10) 243.1(2) 228.1(1) 2336 (1} 2566(l}
1954 23.4 (58) 138.5 (58) 181.9 (58) 205.3 (43) 212502N M3 8 264.5(2) 2143 () 3027 (LY

1955 $7.6 (91 142.2 (91) 1813 (76) 20%.5 (59) 226.6 (44) 242.8 (29) 256.1 (24) 268.0 (15) 278.8 (3} 290.5(1)
1956 85.1 {99 139.1 (98) 178.3 (83) 1959 (64} 210.6 (5390 223.5{36) 238.8 (22) 253.0 (12) 241.8 (I}

1957 792 {113) 128.3 (97) 159.8 {79) 182.1 (62} 221.5 (47) 2182 (34} 233.3(23) 2367 { §)

1938 76.9 (95) 119.0 (80) 150.9 (66) 167.6 (52) 185.7 (40) 196.7 (27) 204.9 (12}

1959 74.9 (8%) 1169 (74 146.1 (59 168.6 (46} 183.1 {34) 182.5(18) 178.8 (%)

1960 78.6 (72) 117.5 (57} 1503 (44) 163.1 (31} 170.2 (18 153.9{ 3)

1961 734461y 1122 (48 1377 {33 150.4 (19) 161.3( 5)

1562 75.0 (62) 107.4 (50) 128.1 (33) 144.0 (14

1963 75.1 (40 100.1 (26) 116.1 (16}

1964 71.0019) 1041 (34}

1965 717 {15)

Grapd mean  79.6 126.4 162.6 186.2 206.4 2214 2395 2592 2735 2735
ﬁ__w,mmﬂ__ 796 40.8 36.1 237 202 15.0 18.1 197 14,2 0.0
ncrement

Total na. B6R 748 602 445 3o i3 10 43 8 2

of fish
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TABRIE 4. Mran annual growth increments in millimeters at the end of each year of lifc for male white perch,
Roceus americanus, by year class in the Bay of Quinte, Lake Ontatio (Dumber of fish in parenthesis)

Annual increments for each year of life

Year ; 2 3 4 a 6 T ] a 10
1951 1014 () 466 () 406 (2) 192 () 239 () 167 (2) 157 (2) 119 (D
1952 90.2 (1) 5[8 (1) 586 () 212 {1) 59 (1) 144 (1) 93 (1}

1953 8§34 {5 486 (5 280 (5} 1901 (5 1.7 (5 162 (0 :

1954 834 (5 503 (5) 472 (5) 162 () 179 (B 67 (2)

1955 85.5 (21) 48.5 (21) 37.6{21) 47 (17 154 (1) 55 (3 51 () 114}
1956 855 (26) 494 (26) 40.4 (23) 149 {18) 129 (1) 99 () 131 (5 M2(3)
1957 77.2 (38) 470 (36) 285 (27) 160 (20) 160 {13) 109 (10} 1.5 (3) 12.0(2
1958 782 (35) #4.4(33) 27.6(30) 126 23) 141 (17 B4 (% T1 (8

1950 753 (36) 4L7 (32) 22.0 (24} 153 (16) 112 (10) 83 (5

1960 791 (29 366 (22) 279 (19) 163 (14 1L8 (%) 89 (2)

1968 73.1 (2D 370 (19 233 (14) 157 {10 i34 (2)

1962 75.9 (23) 325 {i8) 274 (1) 196 ()

1963 732 (16) 248 (12) 221 (7)

964 721 () 298 (3

1965 727 (6}
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Table 5. Mean anoeal growth increments in millimeters at the end of each Year of life for female white perch,

HRoccus americamns, by year class in the Bay of Quinte, Lake Ontano (number of fish in parenthesis)

Annuzl increments for each vear of life

Year l 2 3 4 5 G 7 i 9 10
1950 829 (2} 525 (2} 536 (D) 325 (2) 139 (2} 137 (2 58 () 151 O 85 (1)

1951 Bl (3) 792 (3} 4946 (3) 98 (3) 121 (3 162 (3) 103 (3) 106 {1}

1952 89.0 {7) 639 (N S5L1 (7 228 (7 128 (A 167 (N 125 (I

1953 RO.0 (18) 593 {18) 42.6 {I8) 21.9 C.E 17 (18) 161 (6) 1200 () 355 (1) 55§ (1% 229 (1)
1954 850 (32) 343 (32) 46.6(32) 231 (32) 211 (23) 149 (6 89 (2} 98 2 120 (1)

1955 6.9 (5 567 (50 440 {50) 258 (42) 165 (3H 126 (26) 12.3 (22) 131 (143 1.2 (D) 11.4 {1}
1956 858 (65) 56.7 (65) 37.1{(60) 20.0 (46) 144 (40} 130 (29) 13.0 (17) 134 %) 64 (1)

1957  80.6 (65) 50,3 (61) 333 (52) 221 (42) 17.4 (34} 152 (24) 117 (I%) 128 (6)

1958 76.3 (48) 41,3 (43) 34.5 (32) 180 (26) 21.3(20) 19.5(15 11.0 {6

059 75.6 (49) 419 (4) 312 (34) 239 (29) 184 (23 115N 54 (3)

1940 9.2 (39) 398 (33) M5 (23 134 (15 221 (g 122 (1)

1961 742 (28) 429 (2 W24 145 (0 94 (3

1962 74.8 (29 322 (27) 237 (21) 17.8 (1)

1943 768 (23 296 (14 221 (%

1964 744 (13) 27.4 (i0)

1965 TLT (4
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TaBLE 5. Mean annual growth increments in milimeters at the end of each year of life for white perch,
Roceus americanus. by year clags in the Bay Quinte, Lake Ontario (number of fish in parenthesis)

Annual increments for each year of life

Year 1 2 3 4 5 6 7 8 9 19
1950 899 (2) 525 (2) 536 (2) 325 {2) 139 (I 137 (2 158 () 15t (@ 95 (1)

1951 915 (35) 661 (5} 460 (5 256 {5 168 (5) 164 (9 125 (5 113 (D)

1952 §6.0 {11} 58.7 (11) 483 (11) 264 (1} 161 (11) 14.4(10) 117 (4

1953 B7.3 (36) 545 (36) A4 (36} 199 (36) 164 (23) 161 {1y 120 () 55 (1) 55 (1) 228()
1954 B34 (58) 55.1(58) 434 (5B) 21.5(43) 206 {27) 128 (8} 89 (B 9K (2} 120 (N

1955 876 (91) 53.6 (91) 42.0 (76) 25.5 (39) 163 (44 118 (29) 11.7 (24) 13.0 (15) 112 (3) 1L4(})
956  85.1 (99) 54.0 (98} 38.1 (83) 185 (68 4.1 (50} 124 (36 130 (21 (2B (12) 64 (1)

1957 79.2 (113) 49.1 (97} 317 (79) 20.1 (62) 7.0 47 13.5 (34) 1.7 (23) 126 (8)

1958 769 (95) 418 (80) 308 (66) 152 (52} i7.6 (4D) 140 (27) 9.0 (I

1959 749 (89) 41.6 (74) 27.3 (59 207 (46) 16.5 (34) 10.6 (18) 54 (3)

1960°  78.6 {72} 38.4 (57) 317 (49) 14.7 (31) 16.7 (18) 100 {3)

1961 734 (61 390 (48} 258 (33) 15.1 (19) 110 (5)

1962 750 (62) 32.2 (50) 250 (33) 18.2 (14)

1963 751 (40) 27.4 (26) 221 (16)

1964  T3.0 {19) 28.2 {14}

1965 1.7 (15)



12 CALCULATED QrowtH oF WHITE PERCH

growth curve was thz result of lomping of fast and slow growing fish, The

typical individual that this general growth curve is supposed to represent is
probably non-existent.

Table 7 and Figs, 4 and § heve boen derived from a combination of
subsamplzs for differont years. Information presented on decreasas of growth
rate in 1950 to 1985 year classes and the data on the percentase deviation in
the annual growth and the decrease in mean length and weight are encugh to
prove that white pzreh tnken in diff:reat vears from 1957 to 1966 will have
different growth curves baszd on the caleulated iengths. The prasent grawth

curves based on combined data are indicative of a general growth curve in
the Bay during 10 years of study.
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Figure 4. Grand average calculated length of white perch, Roccus
americanus, at the end of each vear of life from the Bay of Quinte
Lake Ontario.

Figure 4 shows that the growth curves for both sexes have the sama
general form. The females, however, grow at a distinctly higher rate. The
divergence is olear from the first and second years of life but in the third
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year it {8 more pronounced, Comparing tho lengths of males and females at
the end of different years of life, the faster growth of the females hegomes
more apparent. For example, females at the end of four years of life were
4.7 mm larger than the males at the end of the fifth year. At the end of
seven years of life the length of females was 2.2 mm above the length of eight
year old males. In fact, at all ages beyond fourth year females were consis-
tently larger than males that were one year oider.

ma.. -4 FEMALES
1001 rn-n-gp MALES

90 L

GROWTH IN m™mm
fak F Y L] B o 2 ]
[ S~ T = B = R = B =

L]
&

&

YEAR OF LIFE

Figure 5. Calculated increments of the growth in length of the white
perch, Roceus americenus, in each year of hfe, from the Bay of
Quinte, Lake Ontaric.

In Table 7 the ratios of the increments of sexes and the differences
between the increments show the relative and actunal advantages of the growth
of fertalés ovet moles in the different years of life except at seven and eight
years, where males show better increments, The greatest, actoal and relative
edvantages in the difference between increments cocurred for males in the
seventh year which was 8.4 mm (Fig. 3). The greatest relative and actual
sdvantages in the growth of the females were in the fifth year of life when the
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length increment of the females was 1.52 times that of the males and the
difference between increments was 1.5 timss.

In both males and females the growth in the first year was greater
than in any ather year of life- The length increment in males decreased from
the first to the sixth year of lifs while in females the growth increment
decreased from the first to the seventh vear of life. In males there was a
sharp increase in the length increment in the seventh year of life while such
an inc¢rease was observed in  the sighth year of life in the females, Males
after seven years and females after eight years of life showed an improvement
in growth. tn females there wss no length increment between the ninth and
tenth years (only two spzcimens) and only femalss were represented bevond
the eighth year,

The rate of growth as expressed by the annual percentage (TOOA LY
L
increase (Table 7) declined continuously from the second to the sixth year of
life in males after which it increased. In females it decreased continuously
from the second to the seventh year, showed an increase in the eighth vear
and again decressed in the ninth year of life. This decrease was rapid in  the
earlier years of life. :

Percentage Deviation from the Mean Annual Growsh fneremeny.

The description of the caiculated growth histories of the vear clastes did
show that a change in growth rate had occurred but it did not give any
account of the rate of annual Auctuation in the growth of white perch in the
Bay of Quinte. Hile (1941} reported a method to study these year to year
fluctuations. Chadwick {1966) wrota an age and growth programme, Univac
1107, Fortran IV, for this mothed, This progremme was modified to run on
IBM 360/75. This programme made i possible to perform detailed study of
the growth data and to work aut percentage deviations in the growrh rate
from year to year. Details of this method are given by Hite (1941} so it will
Dot be discussed here, This procedure consisted of tha determmation of the
percentage change in the growth in each year in comparison with the growth
of fish in corresponding vears of iife in the preceding year, The percentage
deviations in the growih rate of males, females, and sex2s comhined of white
perch from 1957 to 1965 show tha same trend. These trends correspond
clogely in spite of the fact that these percentages were derived from maies and
females with different growth rates. These means of the percentage deviations
in Table & have been used to describe the annual fluctuations in the growth of
white perch. The growth of the male whits perch in 1957 was 10.7% more
than the average, it increased to 12.0 in [958 but io later years until 1965,
it continuously decressed, except that it was betow average in’ 1961, but in
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1962 it was slightly more than the average. 1o 1965, the growth of male
white perch was [0.27] below average which is a very significant decreage,
The growth of female white perch also tecorded a very drastic decrease.
In 1937, the growih stood at 16.1% above average, while in 1965 it decreased
te 23.7%; below average. In between these years the percentage of growth
decreased irregularly in a pattern similar to that described for the males, The
data based on sexes combined shows exactly the same partern (Fig. 6. The
growth of the white perch was 15 7%, above the average in 1957, while in 1965
it was 199 percent below the average. The fish in which sex was not
determined were very few so the same pattern of growth was not cbserved.

241
20
15.

T2

DEVIATION

-16

PERCENTAGE

~20

24 1

'] L 1 1 1 1 L i oL

1957 1958 195¢ 1980 19681 1962 1983 1964 196%
CALENDAR YEAR

Figure 6.  Annual percentape deviation of the growth of white perch,
Raceus ametiognus, from the average for the period 1957-1965 from
the Bay of Quinte, 1ake Quatario,



Tase 7. Average calenlated lengih at end of each year-of Life, annual increment of growth in length, and annual
percentage increase in length of white perch Rocens americanus, in the Bay of Quinte, Lake Ontaria, 19571966
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1

Males Females Difference
Ratio of betwesn

No.-of Year of Length 100 AL No.of Yearof Length [00 A L increments increments
fish life inmm A L = fish life immm AL i|__“| of sexes of sexes
a— - — —_ —_ 2 10 2735 0.0 — — =
_— - — — —_— 1 g 2713-5 10.9 4.1 —_ —_
7 3 2420 2.2 o.1 6 g 262.68 18.3 7.5 1.10 -1.9
21 7 2218 22.5 11.3 9 T o244.1 14.1 6.1 .59 -3.4
45 6 199.3 il.4 6.1 [23 & 230.2 15.7 7.3 1.33 4.3
32 5 1879 144 .3 216 5 214.% 209 1t.4 1.52 1.5
134 4 173.5 21.2 13.9 283 4 1926 249 14, & 1.17 3.7
is9 3 i52.3 3.3 25.9 358 3 167.7 38.9 30.2 1.24 1.6
235 2 121.9 42.7 54 5 430 2 1288 482 0.8 1.13 5.5
271 1 TE.3 T78.3 —_ 475 i 80.8 BO.6 — 1.03 2.3
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TABLE 8. Percentage deviation from the mean annual growth increment
of white perch, Roccus gmericanus, in the Bay of Quinte, Lake Ootario.
(tumber of year in parenthesis)

Yerr Males Females Sex nnknown Bexes
Combined
1857 +10.7 +146.3 + 5.6 +15.7
(1) (1) (1} {1)
1953 412.0 +10.8 + 1.9 +12.7
(1 {1} (1) 8y
1959 + 7.4 + 2.9 —14.9 + 5.1 |
{2 ¥ (1) (2
1960 + 17 + 6.4 — 8.4 + 6.3
{3) (3 (2) (3
1941 — 5.3 — 2.3 —~ 3.3 — 3.5
(4) (4 {3 4
1942 + 0.6 + 6.8 + 8.0 + 3.7
{3 (5} C)] {3
1963 — 8.8 — 5.2 + 5.9 —6.7
(6) () (3 (6)
1964 —14.] —12.2 — 0.4 —i3.9
{7 (7) e} {7
1965 —10.2 —213.4 + 5.5 —19.9

(6) (7 (1) 4]
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In both the sexes split and the sedes combined the pattern of decrease
in the percentage of growth rate is the same which speaks for the aceuracy of
the method. In males, females and sexes: combined a total change of 20.9,
397 and 35.8% of the averaps was recorded. This clearly indicates that
mpparent population explosion is a sirong factor determining the calcwlated
rate of growth.
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