8q g ‘/q BIOLOGICAL BOARD OF CANADA

C ATLANTIC BIOLOGICAL STATION
ST, ANDREWS, N, B,

BIOLOGICAL BOARD
OF CANADA

MANUSCRIPT REPORTS OF THE BIOLOGICAL STATIONS

No. 98

Title
Report on St. John drift sealmon in
1932.

Author

A. A, Blair

!
| and data records not .intended for general dist

They should nct be referred tc in publicaiions with-
out clearance from the issuing Board establishment and
without clear indication of their manuscript siatus,

b= : X . e
| This series includes unpublished preliminary reports
]

/O35 2
S/7/57




REPORT ON ST. JOHN DRIFT SALMON IN 1932,

by
A« A: Blaly
Contents
Material.
Methods.

Fluctuations in numbers and weights of salmon.
a. Fluctuations in numbers.
b. Fluctuations in weights.
Séa Ages.
Previously spawned Fish
Smolt Ages.
Average Sizes of Sea Groups.
Drift Salmon Containing Food. -
Regenerations and Scale Checks.
a. In Sea Zone of Scale.
b. In River Zone of Scalse.
Displaced Scales.
Abnormally Small Scales. -
Scale Absorption.

Narrow Sea Winter Bands.




-2-

I. Material

Only drift salmon of the St. John'RiverAsystem'are dealt

with in this report. It was impossible to collect any information

.concerning the salmon in the St. John river. A number of trips

were made to St. John and in all 1157 salmon were scaled, measured

and weighed.

From the St. John Retaining pond twenty-three salmon were
tagged, scaled, measured, weighed and liberated in the pond again.
The same procedure was to be repeated with these fish in the fall
during the stripping time. The writer was not able to be present
at this time and unfortunately no tags were recovered fof some
mysterious reason. So no informetion could be gained from this ex-

periment.,

II. Methods

Approximately the same field and laboratory methods wére
adopted here as in previous salmon investigations and need not be
described again.

III. Fluctuations in Numbers and Weights of Salmon.

The commercial salmon fishery of the St. John River system
consists of traps in the river proper above the Reversing Falls,
drift nets in the Harbor and in the Bay of Fundy a few miles off
Lorneville, Lepreau and several other points.

The Lorneville salmon are brought to St. John in a

"carrying" boat where they are sold to fish dealers. This carrying

boat has been operated by Mr. Sidney Evans for a number of years.
Since 1219 he has kept a record of the numbers and corresponding
weights of salmon caught by each fisherman per day. He has been

kind enough to give me these records which are analysed in the
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following pages. Most of the drift fishing is done off Lormeville
and these records should be a suiteble index to the extent of the
fishery in these years from 1919 to 1932 (except 1920 and 1922).

In these averages all salmon under 8 lbs. were excluded
as grilse but those 8 lbs. or over were included as selmon. It
was necessary to exclude grilse in the averages in order that the
true variations in the weights of the salmon might be observed.
 However, very few had to be excluded as the size of the mesh in
drift nets is too large to catch many grilse. :

The catohes of all the fishermen in any one year or fish-
ing season were divided into periods of 5 days each. In this way
any changes in numbers or weights as the season advances might be o
observed. The pericd of 5 days was chosen as the drifters are
allowed only 5 nights of fishing in each week, Saturday and Sunday
being a weekly close time.

In tables 1 - 13 are given the numbers of salmon with
corresponding weights as divided into 5-day periods with average
weight per fish and average daily catch per fisherman in each period.

From these tables it is evident that the numbers of salmon are suf-
ficiently large to give good averages for the weight per salmon and
the daily catch per fisherman in each period. Some of the periods
at the beginning and at the end of the fishing season had to be left
out as the numbers of salmon were not great enough to give reliable
averages. As it is, the smallest number of salmon that has been
used is 186 in the first period of 1919. A few others around 200
have also been used while practically all the others are ®Well over
500 salmon. The reliability of the averages might readily be
determined by referring to the above mentioned tables.
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The numbers of salmon were reduced to the average daily
catch per fisherman in order to do away with the humber of active
fishermen as a variable. Perhaps, it might be argued that this is
unnecessary and that the true rise and fall of the cateh would be
recorded regardless of éhe number of fishermen but at any rate this
seemed to be the safer method although requiring much more work.

The average daily catch per fisherman and the average
weights for the various years from 19219 to 1932 as given in tables
1 - 13 are condensed in tables 14 and 15. Table 14 gives the average
daily catch per fisherman in each 5-day period of each year separately
from 1919 to 1932, average daily catch per fisherman in each S5-day
periqd when all years from 19192 to 1932 are averaged, and the aversge
daily catech per fisherman per year. Table 15 gives the average wq;ght
per fish in each 5-day period of each year separately from 1919 td
1932, average weight per fish in each 5-day period when all years
from 1919 to 1932 are averaged, and the éverage weight per fish per
- year. The average weight of salmon for any one year and the average
daily catch per fisherman for any one year are computed from all the
' records available for that year i.e. not only from salmon included
in the various periods as given but in addition from salmon of other
periods where the numbers were not considered reliable for averages.
So these averages should really be placed in another table but for

convenience are given here.
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Table 1. St. John Drift Salmon. Numbers of salmon with corre-
sponding weights in 1919 divided into 5-day periods
with average wt. per fish and average daily catch per
fisherman in each period.
, 1919
Vonth June Jul
Period Ending T2 | B 28
Total Wt.of salmon,  2147.0 |4074.5 |4811.5 |6482.5 |11536.
gorresponding No. of |
. salmon. - 186, 349. 414. 551. 965.
Av. Wt. of salmon. | 1155 | 11,7 11,6 | 11.8 12.0 |
Total No.of salmon. | 350. 448, 460. 647. 1076. 431. |509.
Total No.fishermen. | 93. 108. 21l. 123. 140, 102. 121.
Av. Daily Catch per | -
fisherman. 3.8 Sl | Bsk 5.3 77 4. 4.q
Legal Season March - Aug. 195.
Table 2. St. John Drift Salmon. Numbers of salmon with corre-
sponding weights in 1921 divided into 5-day periods
with average wt. per fish and average daily catch per
fisherman in each period.
” o 1921 : o }
nth | S - June July 30 st
riod end, 11 | 18 25 2 E | 16 z 25——'5_&5%‘! 0
al wt.13967. 0533.0 26013. |22044, 15589, 19418, 9921. 6912. 3346.
salmon. i ’ ‘ ; |
Irres- 1182. | 868. | 2115. | 1863. | 1214. 1567, | 806. | 565. 278.
ding Nbo ‘ l '
[ salmonl E i
s Wt. of 1 | | }'
mon . 11.8 | 12.1| 12,3 12,3 12.7 12.4| 12,3 | 12.2 12.0
otal No. 1188, | 868. | 21165. 1863. 1225. 1570. 806. | 587. 2835.
. A | [ i
salmon ‘ | | | ‘
ial No. 123. | 147. | 15d. | 183, | 107, 121. | 103. 85. 42.
of Tish en. | ! | I , |
b deily | k | | | | |
fatch per 9.7 ‘ 5.9 | 14.0| 12.2| 1.5 13.0 | 7.8| 6.9| 6.7
ishe rman. i 2 |
' Legal Season larch 1 - Aug. 15.
Table 3. St. John Drift Salmon. Numbers of salmon with corre-

sponding weights in 1923 divided into 5-day periods
with average wt. per fish and average daily cateh per

fisherman in each period.

1923

“June “July

1od end. 10
wte.
Salmon.
e spond
9, of
{1 on.
Wt., of
o ,

ng
623.

ki
6962, | 7338. |6687. | IBL30.  16576.| 17304, |

55 T 30 14 =T

1463.

662. 1485. 1431. 1488.

|

1685.




Table 3 (contd.)

‘ ' \
wte of | 11,2 | 11.1| 11,3 | 12.2 | 1.6 ’ 11.86 ] 11,7 1 11,7, 11.4
| | ' i ; E
salmon 638, | 695.  616. 1615, 1496, 1523, 1621, '1550. 1718, |
tal No,of j ‘ ] ‘ ; i | f
yshormen. 156, 133, 120, | 184, | 161. | 179. | 185. ] 163, | 183, |
, Daily ‘ \ i : ‘ | !
41| 5.2 5.1 | 88 | 93| 8.5 88 9.6 9.4
‘ L -8 : . ' -

St. John Drift Salmon.

Numbers of salmon with corre-
sponding weights in 1924 divided into 5-day periods

| | |
" Legal Season March 1 - Aug. 15.

Table 5.

St. John Drift Salmon.

with average wi. per fish and average daily catech per
fisherman in each period. ;
. " 1924
June ] July ]
N . SLEGE Gl NI 3% | 39 1.8 ;%
o | 1 1 i { | ‘
10837, ‘8846. 18577. |13315. |28640. |14916. |22504. | 15424.
| E | !
901. | 738. | 1508,  1061. | 2245. | 1179. | 1763. | 1197.
of | ' ‘ ‘ | ‘
é 12,0 12,0 12.3 12,5 l12.8 12.7 12.8{ 12.9
of ‘ |
| 919. 768. 1532. | 1100. | 2299. 1276. @ 1784. 1269.
of | 142, 149, 157. | 148, | 173. 137. 169. 157.
Daily catech| | ; l , i ?
> fishemen.| 6.5 5.2/ 9.8 v.4| 13.5]| -9.8| 10.8 83

Tegal Season lMarch 1 - Aug. ol.

Numbers of salmon with porre-

“sponding weight in 1925 divided into S5-day periods with
average wt. per fish «nd average daily catch per fisher-
men in each pericod.

1925 1
1 Jun Jul P ’A%5J~
. 13 % | =27 4 W *B 1
| l ] ;
9552, |15610. (13417. |21890. 20193. 14178. |30973. |13922. 11238
| !
764, | 1242. | 1066. | 1737. |1586. | 1112. | 2388. | 1089. | 902.
12.5| 12,6 12.8| 124 128 - ¥.5
. - 6 pi i .
1307. 106 b. ‘ /906. /017..7 //(,172. . 9-1:!335. ° 10}52,'4,,}3.5
173. 158.- | 161. 169. 145. 187. 150. | 133.
;
6.5 7.6 6.7 11.2 9,6 8.1 13.0 7.3 7.8

Legal Season March 1 - Auc. 31.
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Pable 6. St. John Drift Salmon. Numbers of salmon with corre-
sponding weights in 1926 divided into 5-day periods with
average wit. per fish and average daily catch per fisher-
man in each period.

1926 *
June » Tuly

12 19 26 3 10 1 [ 24 "B
14143, 14346. 11731. :25447. 33055. i1'7346. !50041. 54548.
| | |
of salmon | 1167. 1186. 936. @ 2020. @ 2612. i 1356. ; 2392. 364,
12.1) 12,1 12.5| 12,6 127 12.8 12.6 12.5
1208. | 1211. | 982. | 2090. | 2679. | 1405. | 2480. | 376.

Total No. of ; ‘ ‘
: fishermen. 1570 117. 1400 | 1620 1900 147. 1810 85.

Av. daily cateh i ‘ }
per fishemman. 8.8 10.4 7.0] 12.9 | 14.1 | 9.6 13.7| 4.5

Table 7.

St. John Drift salmon.

Legal Season larch 1 - Aug. 15.

Humbers of salmon with corre-

sponding weights in 1927 divided into O-day periods with
average wt. per fish and average daily cateh per fisher-
man in each period.

g 1927.
June o |
T TE YTV N T e N
14 | |
I or salmon [9728. [10612. [17178. [19099. |20893. |25188. (5176.5|15146. 4975 |
Correspondi i ! 1"
No. of 836, | ©890. | l444. | 1596. | 1687. | 2001, | 255. | 1027. | 395 |
| salmon. [ i | ]
V. Wt. Of E | { | |
salmon. 11.6| 11.9| 11.9  12.0| 12.4| 12.6| 12.5  12.8 la.
of salmon | 850. 942. | 1650. & 1944. | 2085. | 2467.  326. | 1486. | 620.
Total No. of | ‘ E
fishermen | 139. 156. 181. | 191. 141. | 160. 7%. | 186. | 125.
Av, daily ; i
catech per 6.1 6.0 9.0[ 10.2 14.8: 15.4 4.5 9.5 m
fisherman | l

Tegal Season lay 15 - Aug. 15.
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Table 8. St. John Drift Salmon. Numbers of salmon with corre-
sponding weights in 1928 divided into 5-day periods
with average wt. per and average daily catch per
fisherman in each period.
1928 ¢
t June Jul Aug.
iod end, 9 | 16 %8 | S0 X 14 21 28 4
al Wi, | {
lmon 10. 6006. |10967. |14720. |15685. |12311l. |9259. |13303. 6905.
responding
0. of 251. 498, 939, 12041 | 1317. 1024. 764. 1124. 598.
lmon.
,wt. of
mon. 12.0 12.1 11.7 12,8 11.9 12. | 12.) 11.8 11,5
ytal No.of & ’ ;
mon. 394. 515. (1039. 1269, 1390. 1099. 798. 1160. @ 641.
tal No.of |
ishermen| 87. 113. 131. 154. 154. | 130. | 134,. | 1BS. 75.
, daily .
atch per |
sherman| 4.5 4.6 7.9 8.2 9.0 8.5 6.0 9.2 8.5
Legal Season May 15 - Aug. 15
Table 9. St. John Drift Salmon. Numbers of salmon with corre-
sponding weights in 1929, divided into 5-day periods
with average wt. per fish and average daily cateh per
fisherman in each period.
o 1929
nth | June July ;
riod end. | 8 | 45 | %8 | 29 6 |13 20 27
tal wt.of | [ |
salnon 13034, |7370. |5188. |7333. |(13846. 17127' 18131. |8151.
rrespondi ng [ i
No. of 245. 582. 399. 538. 1016. 1 535. 1546. 617.
salmon. ‘ ‘
. wto of | I ' |
salmon. | 12.4 12.7| 13.0| 13.6| 13.6| 13.3| 13.5| 13.2 |
tal No. of | | | | 4
salmon. | 245. | 582. 399. | 538. 1016. | 535. | 1346. 619.
tal No. of' ‘ ‘ ; ‘
riShGI‘mGn- ; 45. l 720 62. | 69. 69. | 68. | 780 630
« daily ' ‘ , :
tatch per | ! |
riSherman. L 5.4 8.1 6.4! 7.8 14.'7L 7.9 | 1703 908
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je 10, St. John Drift Selmon. Numbers of salmon with corresponding
weights in 1930 divided into 5-day periocds with average wt.
per fish and average daily catech per fisherman in each period.
1930
June . | Jul
odend, | 7 | 14 } CEDG R N NN T e ‘:Li‘g 26
al wi.0 | | l B |
on-1b. 2311l. 122467. \19593. 26706. |21809. 47616, |29347. |10492.
responding ! 1 ? | ‘
. of ‘ i. l\ | ‘
Olle . 1831. 1773. | 1556, | 2085. 1660. 5606. R293. 831.
wt. of | ‘
glmon.. 12.6 | 12.7| 12.6| 12.8| 13.1| 13.2| 12.8/ 12.6
tal No. of 1 |
on. 1890, | 1794. 1595. 2099. 1730, 3694, | 2313. 832.
shermen. 166. 157. 130. léz. 133. 162. \ 163. e8.
., dally l * _
%oh per | 11.4| 11,4| 12,3 | 130 13.0 22.31 14.2| 9.5
isherman. 1 ‘ l L
Togel Season lay D - Aug. 19.
le 11. St. John Brift Salmon. Numbers of salmon with corresponding
weights in 1831 divided into 5-day periods with average wt.
per fish and average dally gateh per fisherman in each period.
1931
th cune July _|August
0d end. | 6 I3 | 20 | 27 Y I | 18 | a8 | "3
Wi.0 . { i '@ '. ‘
mon 115628 4778 | 25973 (28167 16126 30749 |32328 101921 6777
rresponding i ’ ‘ i
. of - 1299 393 2142 2308 1294 2437 | 2525 | 795| 540
on ‘ 1 | \
s wt. of l‘l : ‘ - | ‘|
Of.e ' 12,0 12.2 @ 12.1 | 12.2 | 12.5 @ 12.6 | 12.8 12.8 | 12.6
tal no.of | | ; i . 1
mon. 1 1324 415 @ 2161 | 2336 | 1322 2490 2560 { 800 606
no. Of‘ w \ ey |
hermen 169 55 | 172 | 172 | 154 162 176 91| 105
. daily ' ‘ 1 ' {
tch per 7.8 7.5 | 12.6 | 13.6 | 8.6 15.4 14.5 | 8.8 | 5.8
she rman | l ‘ i
Legal Season May 15 - Aug. .
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Table 12. St. John Drift Salmon. Numbers of salmon with corre-
sponding weights in 1932, divided into 5-day periods
with average wt. per fish and average daily cafch per
fisherman in each period.
1932
nth June J
Tiod ending. 4 11 18 25 2 g 16 Eﬁ 30
tal wt. O
almon=-1lb, 3956 3176 10414 11905 23154 10476 8303 4862 2579
rresponding
p. OF 3295 266 883 1026 1939 8381 664 391 2195
'alm.ono
., wte (1b.)A2.2 [11.9 11.8 11.7 11.9 11.9 (123:5 |13.4 (18,0
tal No. of
galmon., 335 285 904 1027 1945 1161 1345 1200 1017
tal No. of
fishermen. 110 66 155 152 210 168 173 153 139
v. daily :
catch per 3.3 4,3 5.8 6.8 9.3 6.9 7.8 7.8 7.9
fisherman. g
Legal Season May 15 - Aug. 15
Table 13. St. John Drift Salmon. Numbers of salmon with corre-
"sponding weights, a total of years from 1919 to 1932
(emcept 1920 and 1922) divided into 5-day periods with
average wit. per fish and average daily catch per
fisherman in each period.
Total. 1919-1932 (except 1920 and 1922).
th June | July _August
riod 4 g 11-16 18-23 25-30 27 9-14 16-21 25-28 30-4 | 5-11
Junc
e' S—- — _— e .
riod
- LT 20 27 < 11 18 25 3 7
erage. |
tal wt.
58291 117191.5 141302 195668.5 216230.5 248545 227103 149430 85211 27454
on
rresponding
4715 9649 11678 15903 17388 19749 17946 11978 6920 2358
salmon
v Whe .
12.4 12.1 12.1 12.3 12.4 12,6 12.7 12.5 12.3 11.6
mon -
tal no.
5001 10049 12096 16410 18281 21008 19469 13235 8581 2621
on
tal no.
702 1426 1618 1710 1850 1747 1757 1503 1096 350
Sshermen
«daily
tech 7.1 7.0 7.5 9.6 9.9 12,0 11.1 8.8 Y8 1.5

ficsharman




Table 13 cont'd.
Legal Season: 1919-1923: March 1 - August 18.
1924-2925: March 1 - August 31.
1926: March 1 - August 15.
1927-1932: May 15 - August 15.

In figures 1 to 12 the average daily catch per fisherman
and the average weight per fish are plotted aguinst the period of
the season for each year separately from 1919 to 1932 (except 1920
and 1922). In fig. 13 the average daily catch per fisherman and the
average weight por fish are plovted against the period of the season
when all the years from 1919 to 1932 are averaged. In fig. 14 the
average daily catch per fisherman per year and the average weight
per fish per year are plotted against years. In all of the above
Tigures the average daily cateh per fisherman is takea from table 14 w i
while the average weight per fish is taken from table 15.

a, Fluctuations in Ifumbers of Salmon.

The following is a discussion of the numbers of salmon.
In 1919 the cateh rose gradually from 3.8 salmon per fisherman
period ending June 14 tc a maximum of 7.7 July 1l2th and then de-
creased to 4.2 July 26. In 1921 theré was.a decrease from 9.7 June
11 to 5.9 June 18 and then an increase to 14.0 June 25. There was
then a decrease to 11.5 July 9. July 16 there was an increase to 13.0
bus after that a gradual decrease to 6.7 August 5. So the maximum
cateh was at June 25 followed by almost equally good catches until
July 16. In 1923 the catch increased gradually from 4.1 June 16 to
8.8 July 7 and did not vary much for the rest of the season but the
maximum catch was 9.6 on August 4. In 1924 the catch inereased at
the Pirst of the season until a maximum of 13.3 salmon was reached
on Julyl2, when the catch decreased for the remainder of the season.

In 1925 the catch rose more or less gradually from 6.5 June 6 o a
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maximum of 13.0 on July 18 and then decreased for the remainder of
the season. In 1926 a maximum catch of 14.d was reached on July 10
with & rough increase and decrease before and after this date. In
1927 there was a gradual increase from 6.1 on June 11 to a maximum
of 15.4 on July 16, followed by a decrease to 5.0 August 6. In 1928
there were more or less two maxima one of 9.0 on July 7 and the other
of 9.2 July 28. In 1929 there was an increase from 5.4 June 8 to a
maximum of 17.5 July 20 with an intervening low of 7.9 on July 13.
in 1930 the catch begen at a high level of 1l.4 June 7 and increased
only slightly to 13.0 July 5 but & sudden maximun of 22.8 was reached
July 12 followed by a gradual decrease t0 9.5 July 26. In 1931 there
was an increase from 7.8 June 6 to 15.4 July 11 with an intervening
low on July 4. Then therg was a gradual decrease to 5.8 August 1.
In 1932 there was a gradual inerease from the extreme low of 3.3 June
4 to & maximum of 9.3 July 2 followed by a decrease to 7.3 July 30.
In summing up it seems that no curve for the catch can be
said to be typical. However, in several respeéts the catch curves
for the various years agree or disagree as follows. The maximum
cateh is almost invariably in July and practically alwayg around the
riddle of July. In 1921 the maximum catch was on June 25 but there
was a secondary maxima on July 16 with good fishing in between these
dates. In 1923 the maximum catch was on August 4 but there was a
secondary maxima on July 14, and in this year the cateh remained at
about the same high level from July 7 to Aug. 11 at the end of the
ssason. So on the average the maximum cateh for the year is in the
middle of July. This is shown in fig. 13 which represents an average
of -all the years from 1919 to 1932. This shows the maximum catch fdr

the average of the various years to be on July 11.
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All of the years show an increase in the catch until the
maximum is reached. In slightly over half the cases fthe increase
is irregular, i.e. a sudden drop in the cateh for one week or a good ¢
cateh one week with a poor catch the next week. The examples are:
years 1921, 1924, 1925, 1926, 1928, 1929, and 193l. The remaining
years 1919, 1923, 1927, 1930 and 1932 show a steady or regular in-
crease in the cateh until the maximum is reached. No doubt the
primary factor ceusing these fluctuations in the catches is concerned
with the Wweather ¢8nditions but whether it be wind, temperature or both
is hard to say at present.

In.every vear the catech decreased after the maximum cateh
is reached. In 1923 the decrease was slight as the catch was at a
steady high level from July 7 to Aug. 1l1l. Also in 1928 the decrease
was slight and the catch similar to that in 1923 as it remained high
from June 23 to Aug. 4 with a considerable drop on July 21. In 1932
the maximun catch was on July 2 and then dropped considerably but
remained at a steady level from July 9 to July 30 only dropping
slightly in the last period. The decrease might be called regular or s i
steady in the following years: 1919, 1921, 1929, 1930, 1931, 1923,
1928, The years 1924, 1925, 1926, 1927, and 1932 Show irregular decre-

a5es.

By averaging the catches for corresponding periods in the

various years 1919 to 1952}as in fig. 15, the irregular fluctuations
due to weather conditions ars removed. In this way a general curve,
showing the time of rise and fall in the abundance of £t. John drift
salmon, is procured. There is a gradual increass in abundance from
7.1 salmon per fisherman per day on June-v, to a4 maximum catch of
12.0 salmon per fisherman per day on July 1ll. From July 11 on the

numbers de€fease gradually until the cateh is only 7.5 salmon per




of oach

year separately fro
in each 5-day period when a

m 1919 to 1932,
11 years from 191) to 193%2 are averaged,

average daily catch per fisherman per year.

average daily catch per fisherman

and the

eriod end} 4 T 718 3] S B | 16 25T 50 |
1932 Av. dn11y1 \ | | , nvora 0‘
catch per | 3.5 | ‘.} 508 | 6.8 9 } 6.9 7.8 7.8 7‘5 g
| fishorman. | e % | wit Lone [Puecsls Log, .
193 " I 8 (5 4 11 | 18 25 .

| 7.8 | 7.5 [12.6 (13,6 | 8.6 15.4 14,5 8.8 | 5.8 10.8
1930 " T 14 21 28 5 12 | 19 26
e 114 1l.4 123 13,0  X3,0 22, 8| 14,2 945 1§:£J;
i19a " 8 15 |22 |29 o 13 | 20 217

| 5.4 8.2 | 6.4 7.8 | 14.1 79| 173 9.8 946
1928 v 9 16 | 23 30 1 4 | 21 28 4 :
e 4.5 b4e6 | 7.9 8.2 9.0 8.5 6.0 942 8.5 Te8
1927 " 11 - |18 25 2 9 | 16 23 30 6 |
| , 6.1 6.0 9.0 10.2 14,8 15.4 4.5 9.5 5.0 94l
— - 0m
;1926 " 12 19 26 3 10 17 24 31
Eyzs " 6uf 13 |20 217 4 11 | 218 25

: bed Tob6 | 647 1l.2 946 8.1, 1340 7.3 7.8 8f§J

1924 " 14 21 28 5 12 19 26 2

‘! 6.5 | 5.2 9.8 7.4 : 1303‘ 93 10.6 ‘ 8.1 8.4 I
1923 ° 16 |23 30 14 2 28 4 11
% | 4.1 | 5.2 5.1 g.a 9.3 8.5 8.8 946 9.4 146
1921 ® 11 | 18 25 2 16 23 30 5

; 9.7 5.9 14.0 12.2 13.0 768 | 649 6417 10.1
1919 * 14 21 28 s || a9 | 26

| | } 8, 4.1 5. 1 De3 . 7-7L 4-2 4-2 1 . 4.9
Total Y 20 ‘7*’ q
average (4=9) (11—16)(18-23)(25-}0)(2- 1) (9 -14)(16-21)(25-28&1(30-4) (5-1;)

. 7.1 10 | 10’ 06 ‘ 9 9 ; 1:' 11. 9.0
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fisherman per day on August 7, i.e. the catch falls off to about
the same amount as in the beginning of the run. Thus this run of
salmon reaches its climax and begins to decline during the time
limit of the legal fishing season. So, in general, the maximum
catch for the year is 12.0 salmon per fisherman per day while the
average catch for the entire year is 9.0 salmon per fisherman per
day.

The average daily catch per fisherman per year is shown
in fig. 14 and extends from 1919 to 1932 but the years 1920 and
1922 are missing. The poorest catch was made in 1919 whén only
4.9 salmon per fisherman per day was the average. Other poor years
were 1923 (7,6), 1928 (7.4) and 1932 (6.8). The best year was 1930
when 13.1 salmon was the average. Other good years were 1921 (10.1)
and 1926 (10.5)., Some sort of periodicity im numbers of salmon is
evident but the records do not extend over enough years to warrant
any conclusions as to the extent of the periodicity. It would be
well to continue the compilation of such records as these in the
Tuture.

The variations in the average daily catches per fisherman
from one period to aﬁothen are quite considerable. During any one
of the years the greatest variation (13.3 fish) from the lowest
average daily catch per fisherman to the highest was in 19350. Here
the lowest average was 9.5 fish in July 26 and the highest was 22.8
Tish in July 12, a difference of 13.3 fish. The least variation

during any of the years was in 1919. Here the lowest average was .

3.8 fish in June 14 and the highest was 7.7 fish in July 12, a

difference of only 3.9 fish. The average variation from the lowest
to the highest average daily catch per fisherman for all the years
from 1919 to 1932 is=8.2 fish, i.e. in general the difference be tween
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the lowest and highest average daily cateh per fisherman per period

in any one year would be around 8.2 fish. Considering average catches
per period independently of years, the lowest average daily catch

per fisherman is 3.3 fish in June 4, 1932, and the highest average
daily catch per fisherman is 22.§ fish in July 12, 1930.

Likewise the yearly average daily catches per fisherman
vary a good deal from one year to another. The lowest average was
4,9 fish for the year 1919 and the greatest average was 13.1 fish
rfor the year 1930, a difference of 8.2 fish. 1In general the average
daily cateh per fisherman is 9,0 fish which was computed from all
the salmon of all the years from 1919 to 1932.

b. Fluctuations in Weights of Salmon.

In 1919 the average weight per csalmon increased gradually
from 11.5 1b. June 14 to a maimum of 12.8 1b. July 28 at the end of
the sesson. In 1921 the increase was gradual until the maximum of
12.7 1b. was reached on July 9, which was followed by a gradual
decline the remainder of the season. In 1923 there was a slight
decrease in weight from June 16 to Jume 23 but after that it in-
creased to a maximum of 12.2 1b. on July 7 followed by a gradual
decrease. 1In 1924 there was a steady and considerable increase
from 12.0 1b. June 14 to 12,9 1b. Aug. 2. In 1925 the weight began
at the high level of 12.5 June 6 and then showed a gradual increase
to the maximum of 13.0 1lb. on July 18 followed by a gradual decline
to 12.5 1b. at the end of the season. ‘1926 was somewhat similar to
1925. The weight wose gradually from 2.1 1b. June 12 to a maximum
of 12.8 July 17 and then declined gradually at the end of the éeason.
In 1927 the weight increased gradually from 11l.6 1lb. June 11 %o a
maximum of 12.8 July 30 and then decreased slightly the following and

last period. 1In 1928 the maximum weight was 12.2 June 30 but the
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jncrease before and the decrease after that date were quite ir-
regular. In 1929 the weights were high for the whole season, start-
ing out at 12.4 1lb. June 8 increasing gradually to a maximum of 13.6
on June 29 and July 6 and then showing an irregular dedreasé for the
rest of the season. (1929 records are from McCavour's b8fiks direct-
1y and do not ineclude other Lornmeville fish for Leonard's, and Me-

' cormack and Zatzman etc. as Sidney Evans did not have records for -
1929. This, however, does not seem %o explain the high level of the
weizhts but must be kept in mind.) In 1930 the weights increased irs
regularly to a maximum of 13.2 July 12 and then decreased gradually.
In 1931 the weights increased to a maximum of 12.8 on July 18 and 25
and then decreased slightly the next and last period. 1In'1932 the
 weights decreased gradually from 12.2 1b. June 4 to 11l.7 June 25.
'!hiﬂ was followed by a gradual increase to a maximum of 12.5 July 16
ahd then a gradual decrease at the end of the season.

Oon the whole the fluctuations in weights during the season
are not so prominent as in the numbers of salmon caught, i.e. the
changes in the weights during the season seem to be more gradual
than do the changes in the numbers of salmon. The maximum weight in
the various years occurs much more frequently in July tham in June
or iugust. In the average for all the years 1919-1932 (fig. 13) the
maximum weight occurs on July 18 so in this respect is similar %o the
maximun cateh for all the years which was also in the middle of July
but one period earlier (July 11). There are no secondary maxima in
the weight curves for any of the years.

The weight curves for all of the years show a gradual in-
Crease in thé periods immediately preceding the maximum period but
many of the years do not show an inerease for the first few periods-oft
the year. In 1923 there is a decrease from the first to the second



period, June 23, Similarly in 1932 there is a gradual decrease from
the first period to the second (June 11), third (June 18), and fourth=m
(June 25) periods. Im 1919, 1928, 1930, and 1931 the second period
shows an increase in the weight followed by a decrease in the third
period. The years 1924 and 1926 show no increase in weight from the
first to the second period. The years 1925 and 1927 are somewhat |
similar in that in 1925 the second period shows a slight increase

over the first period but the third and fourth periods remain the

seme as the second while in 1927 the second period shows guite an
inerease over the first period but the third period remains the sami
as the second period. Only two years ¥iz., 1921 and 1929,show a steady
inerease in the weight from the first period to the maximum period.

All of the years except 1919 and 1924 show a decrease in
the weight after the maximum weight is reached. In These two years
the maximum weight is in the last period of the year, the weights
inereasing quite uniformly from the beginning of the season to the
last., In 1927 and 1931 the maximum period was late in the season
also, being the one before the last.

So, when the weights of all the years are averaged as in
fig. 13 the curve shows a decréhse from 12.4 1lb. June 7 to 12.1 1b.
June 13 and June 20 follcwed by a uniform inerease to a maximum of
12.7 1b. July 18. Then follows & decrease in weight for the remaining
periods to 11.6 1lb. Aug. 7 which is the last period.

In explaining the fluctuations in the weights of salmon
for the various periods throughout the season the age determinations
of 624 St. John drift salmon of 1932 are useful. The percentage 6:
Sea Groups in Drift Fish is given in Table 19 and the average weights
of Sea Groups in Table 21. The average weight per fish in each 5-day
veriod for 1932 is g;ven in fig. 32, and since the age determinations
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are for 1932 perhaps it would be logicel to refer to fig. 12 rather
than to fig. 13 which represents the average weight curve for the various
years 1919-32. But i$ is believed, although not proved, that the
results of age determinations as given in tables 19 and 21 should
remain practécally the same from éear to year and so are equally
applicable to the weight curves of any of the years.

Table 19 shows that the percentage of sglmon in the 2 Sea
Group decreases from 14% in June 16-22 to 9.3% Juﬁe 28-30 and to 1.6%
in July 19-20. Also the percentage of salmon in the 3 and 3+ Sea
Groups deereases from 2.2% June 16-22 to .5% in June 28-30 and July
19-20, The opposite condition holds in the S.M. group as the per-
centage inereases from 3.5 June 16-22 to 7.8% June 28-30 and to 10.5%
July 19-20, Now by referring to table 21 we can see how the weights
of the various sea groups fluctuate during the season and we can also
see the relative importance of the various age groups in dermining
. the average weight of all the sea groups taken together. The weight
.oft the 2 Sea Group remained at 12.4 1b. for both periods in June and
increased to 12.7 lbs. in July 19-20 but this is an average of only
three fish so is not reliable. So we might conclude that the 2 Sea
Group does not increase in weight as the season advances. This would
be expected at any rate since the number of ridges at the periphery
do not‘increase since the last winter band. The weight of the 2+
Sea Group at this rate should increase as the season advances and
does inerease appreciably from 12.4 lb. June 16-22 to 12.8 1lb. June
~ 28-30 to 13.4 1b. July 19-20. In comparing the total weights (table 21)
for the sea groups we see that the 3, 3+ Sea Group are the heaviést
fish weighing 20.8 1lb. while the S.M. group comes next weighing 16.4
1b., The 2+ Sea Group (12.9 1lb.) is slightly heavier than the 2 Sea
Group'(12.4 ib.).
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The 2+ Sea Group determines the general weight level since
they make up 82.9% of the cafch (table 19). So the total weight for
all of the age groups (table 21) in any of the periods should more
or less correspond with the weight of the 2+ Sea Group. Table 21
shows that they do correspond quite well but there are slight varia-
tions. The total weight, 12.8 115., is slightly higher than the

weight, 12.4, of the 2+ Sea Group in June 16-22. This increase in
the total weight of all the groups is due malnly %o the 2.2% of
salmon weighing 21.8 1b. in the 3,3+ group but also partly to the
3.5% of salmon weighing 15.8 1b. in the S.M. group. In June 28-30
period the average weight of the 2+ group increases to 12.8 1b. but
the average for the total only increases to 12.9 1lb. which is much
less of an inerease than that in the 2+ sea group. But the number
of salmon in the 3, 3+ sea group has been reduced to .5% so that
the total average has not increased as much as the 2+ sea group
everage. In the next period July 19-20 the average for the 2+ group
has inereased considerably to 13.4 1b. while the average for the
total has also inereased considerably to 135.9 1b. But in this period
the 3, 3+ group still contains only .5% of the total number of salmon.
However the S. M. Group has increased to 10.5% of the total and the
average weight of this group has also inereased from 15.3 1lb. to 17.4
1b. So the increase in the total average in this period is due to
both the 2+ and the S. M. groups.

The period June 16-22 in table 21 corresponds approximately
to the period June 25 in fig. 12, June 28-30 corresponds to July 2, and
July 19-20 corresponds to July 23. 1In fig. 12 the increase is from
11.7 June 25 to 11.9 July 2, to 12.4 July 23 Ix which is quite
similar to the increase in table 21 from 12.8 June 16-22 %o 12.9
June 28-30, to 13.9 July 19-20. However, the scale used in weighing

the salmon in table 21 evidently weighs about a pound higher than the
scales used in weighing the salmon of fig. 12.

sae. conmasan M oo e Ll P e — i .
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So éhat from the above facts it seems quite probable that
the decrease in the average weights for the first few periods in
1932 fig. 12 and also in fig. 13 is due the deorease in the pe
centage of salmon meking up the 3, ;186& h“ﬁﬁ%rxna gﬁ:;hzgzqefreet uutr*
would be lost. Or rough weather in the early part of the season
preventing the drifters from fishing might allow the early running
3,3+ sea group to pass into the river unmolested.

The gradual increase in weight reaching a maximum in the
middle of July is apparent in all the years and is easily explained
by the increase in weight of the 2+ sea group as shown above, the
increase in the percentage of the heavier S.M. group and the decrease
in the percentage of the 2 group which does not increase in weight.

The decrease in weight at the end of the season after the
maximum weight is reached is due to the poor condition of the salmon.
The salmon taken in the early part of the season have only recently
left their main feeding grounds and come to the surface to enter the
river when conditions are suitable., The fact that the weights do
increase at first as the season advances is proof enough that all the
salmon do not leave their feeding grounds at the same time. Some
come to the surface where there is less food available or they are
less anxious to feed. Consequently they increase in weight but very
little if at all. Others remain feeding voraciously for a longer
bPeriod and consequently increasc in weight as the season advances.
These salmon coming to the surface at various times during the season
are taken by the drifters and so the average weight increases as the
Season advances. In this particular case we are referring to the 2+
Sea group.

Moreover, as the season advances, the ovaries are increasing

in size. In the fish at the surface, the fat stored in the body is
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peing used up faster than it is being replaced. So the fish begins
to lose weight and as the season advances the loss in weight is in-
ereased. }The heavier fish coming from the depths tend to increase
the average weight as the season advances but the fish at the surface
josing weight as the season advances tend to decrease the average
weight. So that finally the amount of increase is just balanced by
the amount of decrease, i.e. the maximum average weight is reached.
There are just enough heavier fish coming from the depths to counter-
balsnce the loss in weight experienced by the fish remaining at the
surface. But when there are not enough of the heavier fish repeatedly
coming from the depths the average weight begins to decrease as the
fish at the surface are losing condition rapidly.

The fish at the surface do not immediately make for the
river and enter it. They swim back and forth for a considerable time
before entering the river. The fact that the average weight decreases
after a maximum is reached is proof enough for this. They must linger
in the salt water for some time before entering the river. If all of
the salmon made for the river immediately affter leaving their feeding
grounds and coming to the surface the average weight in the drift fish
should inerease until the run is finished. That such a condition is
possible is shown in figs. 1 and 4 for the years 1919 and 1924 respec-
tively. The weight increases right up until the end of the season
long after the maximum catch is reached. So that in these years the
conditions for entering the river must have been more favorable than
in the other years. Just what the factors are inducing these salmon
to play around in salt water before entering the river have not yet
been definitely determined. Some see to think that it takes some
time for them to become accustomed to the changes in salinity coming

from salt water to fresh water. But it seems qui te probable that the
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temperature of the water yould play a considerable role i.e. a high
temperature might hasten the development of the ovaries and caﬁse the
salmon to leave the sea earlier than in other years. This fact would
then explain the weight curves for 1919 and 1924.

The average weight per fish per year is shown in fig. 14
(taken from table 15). The average weight was low in 1919 at 12.0 1b.,
ijn 1923 at 11.6 (which is the lowest yearly average), in 1928 at 11.9
1b., and in 1932 at 12.0 1lb. The average weight was high in 1921 at
12.3 1b., in 1925 at 12.7, and in 1929 at 13.2 1lb. (which is the high-
est yearly average). The average daily catch per fisherman is also
shown ih fig. 14. The low years for both numbers and weights of
salmon agree viz., 1919, 1923, 1928 and 1932. The high weights, how-
gver, come one year previous to the high catches i.e., a high weight
in 1925 followed by a high catch in 1926, and a high weight in 1929
followed by a high eateh in 1930. So whatever is the factor causing
the decline in numbers and weights of salmon, it first affects the
weights and then the numbers of salmon finally having the greatest
effect on both numbers and weights in the same year.

That the average weight is not directly affected by the
average catch is shown by the yearly averages in fig. 14 by the fact
that the high weights precede the high catches by one year. 1% is
also shown in figs. 1-13 where the average daily catch per fisherman and
the average weight per fish are plotted together in 5-day periods for
the various years from 1919 to 1932, In fig. 13 the maximum weight
is dn July 18, one period later than the maximum catch in July 1l.

In each of the years separately the average weights and average catches
sometimes vary in the same direction but they just as often vary in
opposite directions. ©So it seems necessary to conclude that the

inerease to a maximum about the middle of July and the following de-

crease occurs independently in both the average weights and average
catches, i.e. the one is not directly determined by the other.
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One One striking feature about the average weights is the
slight extent of the variations from one year to another and from
one period to another.

First let us consider the variations in the average weights
from one period to another. During any one year the greatest varia-
tion (1.3 1b.) from the lowest average weight of the year to the
highest was in 1919, Here the lowest average was 11.5 lb. in June 14
and the highest was 12.8 1b. in July 28, a difference of 1.3 lbs.

The least variation during any of the years was in 1925. Here the
lowest average weight was 12.5 1b. in June 6 and Aug. 1, and the
greatest average weight was 13.0 1b. in July 18, a difference of

only .5 1lbs. The average variation from the lowest to the highest
average weight for all the years from 1919 to 1932 is «9 1lb, 1.elvin
general the difference between the lowest and highest average weight
per period in any one year would be apound .9 1b. Considering average
weights per period independently of years, the lowest average weight
is 11.1 1b. in June 23, 1923, and the highest average weight is 15.6
l1b. in July 6, 1929.

Similarly the yearly average weights per fish do not vary
a great deal. The lowest average was 11.6 1lb. for the year 1923 and
the greatest average weight was 13.2 1b. for the year 1929, a diff-
erence of only 1.6 1lb. In general the average weight per fish is
12.4 1b. which was computed from &kl the salmon of all the years
from 1919 to 1932,

From June 16 to July 20, 1932, 1157 salmon from St. John
drift catches were measured and weighed. These measurements have
been divided into four periods and the average weights and average
lengths for each period determined. The periods ending June 18,

June 25, July 1, and July 20 were selected so as to correspond as
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nearly as possible to the periods ending June 18, June 25, July 2,

and July 23 respeotively in fig. 12 showing the average vve:l.ghts'ﬁ"'""“'m
htowv wcalte o

pst. Jo 1ft salmon given me by Sidney Evans. Table 22 shows my

measurements for 1932 and table 15, fig. 12 shows those of Sihdney

Evans.

Table 22. Bhowing average lengths and average weights of 1157
St. John drift salmén in 1932 when separated into

various riods duri the year.
Period end. June 13-%5 June 52-5% June 268- July 19-20 June 16-July20
o o
No. of fish 203 321 202 11

Av. Wit. ‘ 12.6 12.6 12.9 13.8 12.9 1b.
Av. Length 80.7 80.4 8l.1 82.4 8l.0 em.

Here we see that the average weight remains the same at
12.6 1b. from June 18 to the period ending June 25, On July 1 it
increases to 12.9 1b. and on July 20 it increases to 13.8 1lb. The
average for the 1157 salmon from June 16 to July 20 is 12,9 1lb. In
fig. 12 the average weight decreases slightly from 11.8 1b, June 18
to 11.7 1b, June 25. It then inereases to 11.9 1b. July 2 and to
12.4 1b. July 23. The yearly average is 12,0 1lb. In general the
weights in table 22 are approximately one pound heavier than those
in table 15, this being due to different scales being used. But the
fluctuations in the average weights from one period to another agree
fairly well except that the average weight in table 22 does not
decrease from the first period to the second period whereas it does
decrease slightly in table 15, but this difference is neglighble.
The fluduations in the average lengths in table 22 agree perfectly
With the fluctuations in average weights in tableA15. The average
lengths decrease from 80.7 cm. June 18 to 80.4 cm. June 25. They
then increase to 8l.1 em. July 1 and to 82.4 em. July 20. Therefore,

Since the two sets of measurements for St. John drift salmon in 1932

8gree so well it may be concluded that the records given me by Sidney
Evans for 1932 and also for all years from 1919 to 1932 are as accurate

o man be decd YA
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St. John Drift Salmon. Average weight per fish in each
5-day period of each year separately from 1919 to 1932,
average weight per fish in each 5-day period when all '
years from 1919 to 1932 are averaged, and the average
weight per fish per year,

. "~ Total -
18 25 2 9 16 23 30 Average

11.9 11.8 1l1.7 11.9 11.9 12.5 12.% 12.0 12.0
20 27 & 11 18 25 1

12.2 12.1 12.2 12.5 12.6 12.8 12,8 12.6 12.4
21 28 5 12 19 26

12.7 12.6 12.8 13.1 13.2 12.8 12.6 12,9
22 29 6 13 20 27

12.7 13,0 13.6 13.6 13.3 13.5 13.2 13.2
23 30 7 14 - 21 28 4

2.1 11.7 1l2.2 11.9 12,0 12.1 11.8 11.5 11.9
18 25 3 2 16 23 30 6

11.6 11.9 11.9 12.0 12.4 12.6 12.5 12.8 12.6 12.2
19 26 3 10 17 24 31

12,1 12.1 12.5 12.6 12.7 12.8 12.6 12.5 12.5
20 27 & 11 18 25 1

12,6 12.6 12.6 12.7 12.8 13,0 12.8 12.5 12,7
21 28 5 12 19 26 2

12.0 12.0 12.3 12.5 12.8 12.7 12.8 12.9 12.6
23 30 7 14 .21 28 4 11

1l1.2 11.1 11.3 12.2 11.6 11.6 11.7 11.7 11.4 11.6 |

lix® 18 25 2 9 16 23 30 5
12,1 12.3 12.3 12,7 12.4 12.3 12.2 12.0 12.3
21 28 5 12 19 26
11,7 11,6 11.8 12.0 12.2 12.8 12,0

20 ~ 25 . 4
"4-9(11-16) (18-23 (25-30 (2-7) (9-14(L6-21)( 23-28(30-4) (5-11)

12.4 12.1 12,1 12.3 12.4 12.6 12.7 12.5 12.53 11.6 12.4
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and 1923.

Average daily catech per fisherman and average weight
per fish in each 5-day period of years 1919, 1921,

—-weight in 1b.
—number of salmon.
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Fig. 4 - 6. Average daily catch per fisherman and average
weight per fish in each 5-day period of years
1924, 1925, and 1926.

Weight in 1b.
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Fig. 7-9 Average daily catch per fisherman and average
weight per fish in each 5-day period of years
1927, 1928, and 1929.

Weight in 1b.
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Fig. 10 - 12 Average daily catch per fisherman and average
weight per fish in each 5-day period of years
1930, 1931, and 1932,

Weight in 1b.

————————— Number of Salmon.
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IV. Sea Ages
The percentage of sea groups in the total number of 624

drift salmon examined is given in table 19, which also shows the
change in the pmportion of the sea groups at different times of the
year. From June 16-22, 228 fish were examined, from June 28-30,
205 fish, and from July 19-20, 191 fish, making a total number of
624 fish from June 16 to July 20. Unfortunately the fish could not
be collected at regular intervals during the entire fishing season.

only two grilse (1+ group) i.e. 3% were taken. This was
to be expected as the size of the mesh in the drift nets igfar too
large for the regular capture of grilse which make up the smallest
sea group.

The next larger sea group than the grilse is the 2 sea
group and it forms only 8.6% of the total of 624 fish. However, in
June 16-22 it made up 14% of the total, in June 28-30, only 9.3%, and
in July 19-20 merely 1l.6%. So that relative numbers of these fish
fall off considerably as the season edvances. This is what we should
expect as they have not;been feeding since the final winter or at
least show no plus growth on the scale since the last winter band
formation. So we conclude that they cease feeding early in the year
in order to proceed toward entering the river in preparation for the
spawning which takes place far up the river late in the fall.

The next larger salmon compese the 2+ sea group which forms
82.9% of the total. This is by far the most important group to the
commercial drift fishery. The relative numbers in this group increase
slightly with the season e.g., 80.3% June 16-22, 81.9% June 28-30, and
86.9% July 19-20.

The 2 and 2+ sea groups together form 91.5% of the total
catch. The percentage decrease from 94.3% at the beginning of the

season to 88.5% at the end of the season, due mainly %o the decreasing
pf proportion of 2 sea group fish.
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The 3 sea group fish ame 1a:ga fish but are very scarce.
Only 5 (2.2%) were teken in June 16-22, none in June 28-30, and 1
(,5%) in July 19-20, making a total of 6 or 1,0% of the total. Only
one selmon in the 3+ sea group was taken and this in June 28-30,
making .1% of the total. Toéether the 3 and 3+ sea groups account
for 1.1% of the total number of salmon., So these older fish are
very scarce indeed and they are similar to the 2 sea group in that
their proportion decreases with season.

The S.M. sea group i.e. fish which have previously spawned
on one oceasion account for 7.1% of the total number. So they are
relatively important to the fishery, about om a par with the 2 sea
group. Contrary to the 2 sea group however their relative importance
increases with advance of the season. In June 16-22 they form 3;5%,
in June 28-30 7.8% and in July 19-20 have increased t0.10.5% of the
catch. Thus during the last of the season no doubt they would far
exceed 10% of the catch. On the spawning beds it is just hard %o
say how their numbers would compare with the other sea groups. Such

things should be further investigated.

Teble 19. Percentage of Sea Groups in Drift Fish.

Winters Total Total To tal
in 1+ 2 2+ 2, 3 5+ 3, S.Me. Number.
Sea. 2+ 3+

Tune 16-22 - 14. ©80.3 94.3 2.2 =-- =2 3.5 288
me 28‘% .5 9.3 Blog 91.2 — 05 05 708 205

J\ll 19-20 05 106 86.9 88.5 05 P 05 1005 191
TOEEI "3 8,6 B82.9 91.5 1.0 .1 1.1 7ol 624

- .-
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V. Previously Spawned Fish.

0f the total number of 624 salmon examined only 44 i.e. 7.1%
had a spawning mark on their scales showing that they had spawned on
one previous occasion. So when captured they were on their second
spawning journey. No salmon were found with two spawning marks.

In table 24 these 44 fish which have previously spawned on
one occasion are divided so as to show the time of spawning, absence
after spawning, and the time of the year when captured on their second
spawning journey. Here we see that 37 (84%) out of the 44 fish with a
spawning mark first spawned as grilse i.e. after spending only one
winter in the sea. All of these were long absence fish which means
that after their first spawning they remained in the sea over one year
before making a second spawning journey to the river. Seven (16%) of
the 44 salmon with a spawning mark first spawned after spendingvtwo
winterg in the sea. One of these seven salmon was a short absence
fiph which means that after its first spawning it remained in the sea
less than one year before returning to the river on a second spawning
journey. This was the only short absence fish found and it was taken
in the last period viz. July 19-20. This seems to be the rule for
short absence fish viz., entering the river late in the year on their
second journey to the river. So in the total this makes 43 salmon
(98%) that were long absence fish. So St. John salmon can hardly be
called annual spawners.

Table 24. Fisﬁ which have previously spawned on one occasion showing

the time of spawning, absence after spawning, and the time
when captured on the second spawning journey.

First First Sea
spawning Winter
(Grilss)
Absence
after

spawning
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Table 24. TFish which have previously spawned on one occasion
showing the time of spawning, absence after spawn-
ing, and the time when captured om the second

spawning journey.

First First Sea J; Second Sea Winter Total
Spawning | Winter (Grilge) (Salmon) , K :
Absence Long Short | Long Total| Short| Long| Total

(over 1 year) (less
than 1 .
- ) 5T 8
. 14 2 2 16 16
July 19-20 17 - 1 2 3 1 19 20
LTofal -, A 1 6 7 "1 13 | 44

VI. Smolt Ages (River Ages).

In table 17 will be found the percentage of smolt ages in
each sea group and in the total number of salmon in the different
periods during the year and for all the periods together.

The mumbers of salmon in each of the sea groups separ&tely
are so small that it is useless to discuss each alone. Even in the
total of all the sea groups the variations are so great that further
mark is necessary before much dependance can be placed on the results.
For instance, in June 16-22 most of the salmon were three year smolts
viz., 2 year smolts 37.3%, 3 year smolts 59.2%, and 4 year smolts 3,.5%.
In June 28-30 the 2 year smolts increased while the 3 and 4 year émolts
decreased slightly viz. 42% 2 year smolts, 56.6% 3 year smolts, and .
1.4% 4 year smolts. In July 19-20 there were no 4 year smolts; the
2 year smolts were in the ma jority having increased tremendously to
60.2% leaving only 39.8% 3 year smolts. The results for this last
period correspond more nearly with those found in 1930 for the St.

John salmon which were also taken at the same time of year.
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So, of the total number of 624 salmon, 45,8% were 2 year
smolts, 52.4% were 3 year smolts, and 1.8% were 4 year smolts. As
was sald before due to such extreme fluctuations it is now necessary
to continue this part of the investigation further in an attempt to

determine the validity of such variations.

Thble 17. Percentage of Smolt Ages in each Sea Group.

finters ﬂ !
in Sea. I+ 2 ‘ 2+ | 2, 2+ ‘
finters 1 { I I | ! .
in river 12 8 | B ¢/Tl 2 |3 4 T/ 8 3 4 | T |
June 28-30 I 7347 | 55.4 1.1 168 41.7 57.2 1.1 187 4
y 19-20-100 1 33,3 66.7 3| 58.4 41.6 166 58.0 42.0 169 |
tal 100 2 83,5 65,0 5.7 54 46.6 51.8 1.6 517 45.4 52.9 1.7 571 |
u 5 1 |
3 / & | 3, 3+ | S.M., | To tal |
2 3 7| 47T 2 S | 4 T 2 3 T 2 3 | T
20 80 5| 20 80 1@ | 5 12.50 87.5 & 37.3 59.2 3.5 228
100 1 100 150 50 16 42.0 56.6 1.4 205 ,
100 100 180 20 @ 20 60.2 39.8 191
533?%377‘€1RRY1?§32 Z. . .2 44 45.8 2.4 1.8 624

VIiI. Average Sizes of Sea Groups.

The average lengths of the sea groups for the entire year
and for different periods during the year together with the average
for all the sea groups together are given in table 20. The average
waights of the sea groups are similarly given in table 21. Each age
group will now be discussed separately.

a. 1+ Sea Groups (Grilse)

Length (cm.) Weight (1b.)
Vinimum 65 7.5

Average 66 7.5 (
Maximum 67 7.5
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This is the smallest sea group of all and only two examples
were found so these averages do not mean much. The average length of
these two specimens is 66 cm. and the average weight is 7.5 1b.

b. 2 Sea Group

Length (em.) Weight (1b.)

Minimun 71. 8.5
Average 79.9 12.4
Maximum 85. 16.

This group is cohposed of fish slightly smaller on the
average than the 2+ sea group. The average length is 7919 cm. and
the average weight is 12.4 1lb. There does not seem to be any
definite trend to the average lengths nor the average weights from
one period to another. The average lemggths increased from 79.8 cm.
in June 16-22 to 80.3 cm, in June 28-30 and then decreased to 79.0
em. in July 19-20. The average weightS»rehained the same at 12.4 .
1b. in Juhe 16-22 and June 28-30 but increased slightly to 12.7 1lb.
in July 19-20. The nunbers of salmon in these periods are very small
especially the last period with only three salmon.

¢, 2+ Sea Group

Length (em.) Weight (1b.)

Minimum . 68, 8.
Average 80.6 12.9
Maximum 90. 18.5

This sea group is the best represented of all since = .
makes up 82.9 perceni of the total catch. So the averages are quite
reliable.

The average length is 80.6 cm. and the average weight is
12.9 1b. Both of these averages are slightly greater than those for
the 2 sea group. The average lenéths increase from 80.2 cm. in June
16-22 to 80.6 cm. in June 28-30, and to 8l.1 cm. in July 19-20. The

average weights increase from 12.4 in June 16-22 to 12.8 1b. in June
28-30, and to 13.4 1lb. in July 19-20. This was discussed more fully
in dealing with records of catches.
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d. Total of 2,2+ Sea Groups.
Length (em.) Weight (1b.)

Minimum 68. 8
Average 80.6 12.8
Maximum 90. 18.5

The averages for the 2 and 2+ sea groups together are
practicalli the same as fer the 2+ sea group and need not be dis-

 eussed further.

6. o Sea Group
Length (cem.) Weight (1b.)
Minimum 9l. 18.
Average 97.1 21.6
uanm‘m 101 ™ 24 .

This is the largest and heaviest sea group of all with
.average length of 97.1 cm. and average weight of 21.6 1b. There
are ondly seven fish in this group.

f. 3+ Sea Group.

Only one fish in this group with a length of 86 cm. and

a weight of 15 1b,
g. Total of 35,3+ Sea Groups.
Length (em.) Weight (1b.)

Minimum 86. 15.
Average 95.8 20 .8
Maximum 101. 24,

Only 8 fish in all with average leggth of 95.8 em. and
average weight of 20.8 1b. '
h. §E.l. Sea Groube.

Length (ecm.) Weight (1b.)

Minimum 80, 12,
Average 88.1 16.4
Maximum 103. 25.




In both length and weight this group is exceeded by the
3 Sea Group only. In point of age they are as old if not older than
;"the 3 sea group but have not been feeding steadily and have lost
econdition due to spawning. The average length is 88,1 cm. and the
~ average weight is 16.4 1b. The average lengths decrease from 87.4
~ em. in June 16-22 to 86.5 cm. in June 28-30, and then increase to
89,7 cm, in July 19-20., The weights also fluctuate in the same
manner viz., from 15.8 1b. in June 16-22 %o 15.3 1lb. in June 28-30,
; end to 17.4 1b. in July 19-20. |
i{. Total of all Sea Groups (except 1+).

Length (cm.) Weight (1b.)

Minimum 68, 8.
Average 8l.3 13.2
Maximum 103. 25. =

The average length is 8l.3 cm. and the average weight is
13.2 1b. The averaze weight of 13,2 1b. for the fish examined is
slightly higher than the average, 12.9 1lb., of the 1157 fish
. measured in 1932 (table 22). It is considerably higher then the
yearly average, 12.0 lb., of the weight records for 1932 procured
from 5idney Evans (table 15).

The average lengths inerease from 80,9 em. in June 16-22
%o 81.1 em. in June 28-30, and to 82.1 em. in July 19-20. Similarly
. the weights increase from 12,8 1lb. in June 16-22 to 12.9 1lb. in June
28-30, and to 13.9 1b. in July 19-20. These weights agree almost
exactly with the average weights of the 1157 fish in corresponding
periods as given in table 22. The variations agree with those of
corresponding periods in the weight records for 1932 (table 15) buf
the weights of the Sea Groups are about a pound heavier than those of
the mxmx weight records for 1932. Since the variations in weights

for selected periods in 1932 agree when taken from three different
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sources viz,, weight records for 1932 (table 15), total number
of salmon measured in 1932 (table 22), and the average weights of
all the Sea Groups together (table 21)., we may conclude that the
mﬂdfgzmmmﬁg“ ages are adequate samples for
showing variations in average weights at different periods of the
year,
The longest and heaviest salmon of all the sea groups
was no., 990 with a length of 103 ecm. and weighing 25 lb. It was
a female salmon teken July 19. It was six years old, having spawned
as a sea 2 year old. The scale reading is as follows: 2R, sW sw +/sw S.
The shortest and lightest salﬁon of all the sea groups
(except 1+) was no., 215 with a length of 68 cm. end weighing 8 1b,

It was a female salmon taken June 22, It was 5 years old, the scale

reading being as follows: 3+ R, 2+ 7 S.

Table 20. Average Lengths of Sea Groups.

Tinters . Totel | Total Total
in Sea. 1+ :a A i;s 2L§i§ 3 5 ot §J_§%L__ S.Ms exeegt 1+
June 16-22 79.8/ 80,2 |80e2 | 97.2 | 97.2 | 87.4 80.9
June 28-30| 6% (803 80-8°| 808" 861 86. ss.8° | a1.8%%
%%119-20 67 79.5|8128° | £228° | oy, 1 | 97. 1! 89.7° | 82.1°°
66798 8058|808 | 97.1" | sel|05.6° s it 61,825

Table 21. Average Weights of Sea Groups.

?gn::g:s =l 8 2+ [Total | 3 3+ | Tofal| o4, | Total
Juhe 16-22 12,27 12.4%% 12,8 21.8% | . | 21.8%15.0%| 12.8%°
June 28-30 7.8(12.1°(12.8%12,3%7 157 | 15, 1‘!15.!'.5 12.8%
July 19-20, 7.5012.7 |15.3%%15.35°) 20.5" 20,55 17,8 15,5
Total 7.5022.8% 12,87 12.87 21,67 15| 20.8%|16.%% 15.825
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VIII. Drift Salmon containing Food.

In table 23 is shown the number and percentage of St. John
drift salmon with or without food contents in the stomach or intes-
tine. These stomachs were collected at Leonard Brothers and McCavour's
as the fish were being opened. All of the viscera were preserved so
that the sex was later determined by the attached sexual organs. In
some cases, however, these had been detached so that it was impossible
to determine the sex.

_All of the fish were drift salmon. All of the fish recorded
for June were opened at Leonard Brothers. Thirteen of these were re-
ceived on June 22, 12 on June 28, and 10 on June 29, making 35 in all
for June. On July 27 there were 72 salmon opened at McCavours. So

_in all there were 107 salmon stomache opened which is a very small
numﬁer whiech at the most can afford oenly an indication of the feeding
habits of the drift salmon.

In June 14% of the salmon exsmined had food remains in their
stomachs. 'On July 27, 17% of the salmon contained food remains in their
stomachs. According to this the percentage with food increased which
is just the opposite to what one would expect. However, the numhef
examined is far from sufficient. In the teotal of 107 fish examined
17, i.e. 16% contained food remains thus showing signs of recent
feeding.

In June 20% of the males were found to contain remains of
food in their stomachs while only 10% of the females were so found.

Similarly in July 24% of the males and only 12% of the females showed
signs of recent feeding. And in tﬁe total number of males this makes
23% with food while in the total number of females there were only

11% with food. So it seems that the proportion of males which showed
signs of recent feeding was much greater than the proportion of females.
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Concerning the feeding of the Miramichi salmon Dr. Belding
has kindly furnished me with the following information. "I would say
that out of 485 salmon examined from the drift in 1930, 35 had food
in the steomach. O0f 849 salmon from the Miramichi ?t Millerton one
had food in the stomach. The percentages of fish with food were as
follows in the drift:

Week beginning June 15 -~ 18,6 percent.
" " " 22 - 8. o S
" " . " 20 = 7.5 "
" " JHly 6 - 3.3 -
" " " 13 - 4.2 "

After these weeks no salmon with food were taken. The percentage

of drift salmon with food viz., 7.2% (35 out of 485), is much less
for the Miramichi than for the St. John drift (16%). The proportion
of the Miremichi drift with food decreases uniformly from 18.6% in
June 15 to 4.2% in the week begimmning July 13, and to nil thereafter.
This seems quite the natural thing to expect and it is believed that
a regular series for the St. John drift would show the same.

No efforts have as yet been made to determine the nature
of contents found in the stomachs of St. John drift salmon execept
to note that the contents were practically all the remains of re-
cently digested fishes or fish.

Are these 4rift salmon, with food remains in their stomachs,
feeding in the surface layers where they are captured by the drift
nets or are they feeding at greater depths and are captured after
ascending quickly to the surface waters? Either the ome or the other
may reasonably be the case and proof for either is equally lacking.
Opinions only are prevalent. To be consistent with the results found
for average weights of salmon at different times of the year it seems
reasonable to picture the actively feeding salmon to be at considerable

depths. Numbers of these salmon at various times of the year leave
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the main feeding grounds and gradually reach the surface waters where
food is much scarcer. So the numbers of non-actively feeding salmon
accumulating at the surface increase unless they have already begun to
enter the river. It is believed that salmon coming to the surface
waters would do so gradually and that food found in the stomachs of
salmon at the surface had been procured in the surface waters. Per-
haps this ecould be definitely determined by a detaliled study of the
stomach contents and the distribution of such animals.

Table 23. Number and percentage of S5t. John drift salmon
with or without food contents in the stomach or

intestins.
“Date " _Number of gSalmon | Percent ol sSalmon
1932 | Sex With Without Total With | witoout Total
 food| food | food food
June X | 2 & | 5 20 80 100
22 | ¥ | 1 9 | 10 10 80 m
28 | 9 | 8| 1y | ®0 15 85 "
_ 29 |Total 5 30 | 35 iz | 66 i
July | M | 4] 15 v 24| 76 "
27 | F 6 45 51 12 L) "
e 2 2 4 50 50 "
 Total 12 60 i | 83 W
e R B 4 22 = T W
Total | * | 7| 54 61 0 | 89 "
2 5 | 19 24 21 | 79 "
4 L0 J a0 -4 107 16 1 84 %

IX. Regenerations and Scale Checks.

Scales may be classified as normel and abnormal. Normal
scales have uniformly wide ridges representing the suumer growth and
uniformly narrow ridges representing the winter growth. The winter
band thus forms a regularly occurring check in the growth of the fish.
Abnormal scaies sometimes have narrow ridges in the summer growth
area in place of wide ridges. These may be called irreguvlar checks
in contrast to the regularly occurring winter checks. Abnormal scales
may also be lacking in ridges in the central area of the scale., This

is due to scales being lost and rapidly growing scales, which are

"devoid of ridges, teking their places. The ridges begin to grow again'
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when the o0ld scale has been entirely replaced. Regenerations and
scale checks may occur in the zone of the scale representing sea
growth or in the zone representing river growth. These areas will

now be discussed separately.

a. In Sea Zone of Scale.

A large number of salmon have some seales showing regen-
erations in the summer afea of the scale while other scales from the
gsame Tish have all the swamer ridges present (i.e. show no regener-
ation) but some of the ridges are closer together than others rep-
resenting a check corresponding o the regenerated area of the other
scales., Sometimes this check mpresentskmm? mﬂﬁ‘:
no. 72, 187, 195, and 202 afford good examples of sceles with chocks
corresponding to regenerations. What has happened is that the fish
has accidentally lost some scales. These are 1mmediately-replaoed
by other scales having no ridges. This apparently causes a local
drain on the components which make up the scale structure. So during
this regemeration the surrounding scales are retarded in growth hence
we have a check in the surrounding scales to exactly correspond with
the place of regeneration on the regenerated scale. The sevefity of
the check in the éurrounding scales would depend on the number of .
scales lost and the distance from the regenerating area of the fish
(i.e. from the place where scales were lost).

Fish no. 566 represents a regencrated areca of the scale
corresponding to the last winter bgndng::inn growth. TFish no. 570
and no. 577 show a check just before thé‘last winter band corres-
ponding to regemerations in other scales from the same fish. '

Fish no. 203 shows & wide check in the scale during the

first summer at sea but has no regenerations to correspond. So it
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is believed that this wide check represents a time of poor growth for
thke fish in general. That is the fish has been experiencing poor
feeding and consequently did not growx as much as usual. This sort
of check would be more nearly related to the so-called winter checks,
which are due no doubt to searcity of food but perhaps to a ccmbin-
ation of scarcity of food and adverse temverature conditions. So
we see that all of the irregular checks must not be considered as
due‘to regenerating scales.

In previously spawned fish i.e.,, fish whose scales bear
& spawning mark, there is a-large proportion of the scales bearing
regenerations corresponding to the spawning marlk in the remaining
scales. In fish which have previously spewned the proportion of
regenerated scales is usually much larger than in maiden fish. The
reason is no doubt due to the fact that the fish which have entered

the river and spawned have had many more chances of losing scales

than the fish which have not yet entered the river. Salmon enterihg
the river may wiggle through drift nets and thus lose scales
(Miremichi Salmon Report 1931). Salmon traps in the river and
anglers farther up river may be other means by which salmon may loso'
scales. And finally on the spawning beds lashing against the stony
bed of the spawning redd the salmon may lose & large number of its
scales. So it is no great wonder that the spavning mark is always
accompanied by regenerated scales on previously spawned salmon.

| b. In River Zone of Scale.

Scale regenerations are much more common in the river zone
of the scale than in the sea zone. This makes it difficult to
detemmine the age of the fish and in same cases renders it impossible.
However, it is usually possible to determine the age if about 20 to 30

Scales are available. On the other it is quite unsafe to attempt to
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assess the age of a fish by means of a few scales. In the river,
pbrooks, and streams the young fish comes in contact with many more
obstacles than do the large salmon at sea. So perhaps this would
explain why there are so many more regenerations in the rifer zone
then in the sea zone of the scale.

Some of the regenerations correspond to winter checks
while others correspond to checks during the summer growth. Fish
no. 70 is a good exemple cf a regeneration which might make scale
reading difficult for amateurs. From good scaleé it was determined
that the fish was 3 vears in the river. Some of the scales had the
first year regenerated but the regeneration contained ridges. ©So
the fish might be thought to be only 2 years in the river. The re-
generated ridges, however, are much wider.apamt than is normally the
case so it wouldyguite impossible to go wromg if all precautions
available were exercised. Fortunately such cases are not very common.

Checks have been found in the river during first and second
summers with rogenerations to correspond. The checks have been found
to vary in intensity in different scales from the same fish, even
being absent in some while quite severe in others. Of course other
checks in scales have been noted when no ragencrations could be found.
So, no doubt, all of the checks are not caused by regenerating scales.

There is little difficulty in distinguishing an irregular
cheek from 2 winter check since the winter check is quite constant
in intensity and is present in all the scales-from the same fish
vhile the irregular check vdfies in intensity in differeut scales
of the same fish even being absent in some scales. DBesides there

are many other distinguishing characters.



X. Displaced Scales.
During growth in the river seales are sometimes displaced

in the scale pocket. It is likely due to the fish receiving a thrust
of some sort which is not sufficient to remove the scale from the
pocket but merely displaces it in the pocket. So the disarranged
scale remains to be surrounded later by the normally growing scale
material, So in later life the large scale shows the small and ab-
normally orientated scale quite clearly in the centre. Fish no., 200
. is a good-example of a displaced séale. Other scales from the same
fish show regencrations to correspond, thus showing that other scales
were lost at the same time when this scale was displaced.

Most of the scales seel to have been displaced during &he
first winter in the river. Fish no. 761, 739, 1139 are examples
showing scale displacemcnt, at first winter in the river with re-
generations to correspond. Fish no. 673 and 983 had displaced scales
but no corresponding regenerated scales. No. 664 showed a displaced
scale in the second year in the river with a check and a regenerated
scale to correspond. So from this scale it seems ghiite definite that
checks may be produced by the regeneration of lost scales and that
some of the scales may not be lost but merely displaeced in the scale
pocket.

XI. Abnormally Small Scales

In some of the scale samples a number of very small scales
were found which were mixed in with the larger normal scales. In
nost cases they were abnormally small regenerations but correponded
to larger nomal regenerations. In fish no. 661, 1043, 1062 the

regenerated scales corresponded to a check in the normal scales.
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in fish no, 243 and 1030 the regenerated scale corresponded to a
gpawning mark. In the case of no. 1030 the scales were taken from
a healed over scar. In fish no. 666 the small scales were not ee-
- generated.

These small scales must have been crowded at some time or
other so that they were not able to grow into normal scales. The
brenching of rows of scales might be caused in a similar manner.
such abnormally small scales might account for the variations in
scale counts as expervienced by systematic ischthyologists.

When these small scales were first found it was thought
that they were regenerating scales replacing scales recently lost.
But this is evidentlg not the case as they are similar to the normal
scales except for their small size and would increase in size only
in proportion with the normal scales and not at a faster rate which
would be required of regenerating seales in replacing recently lost
scales.

XII. Seale Abscorption.

Scale absorption is qiite the common thing to be found at
the periphery of the scales when the fish are entering the river for
spawning. The absorption is quite regular beginning at the posterior
part of the_scale and gradually working forward as the spawning time
approaches. Subsequent scale growth around this irregular scele leaves
the customary spawning mark. Nol 746 has a peculiar scale. Inside the
spawning mark are a number of ridges followed centrally by a regenef—
ated area. Lvidently the central area had been regenerated, same
ridges were present then the spawning Journey'caused considereble
absorption of the ridges leaving & very peculiar scale. Other scales
were similar and a bit puzzling at first.

But the scales are also absorbed at other times and for
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other reasons than at spawning. Fish no. 560 shows some scales with
a check during the second summer at sea with even scale ebsorption
in some. .Other scales have only a slight check while in some the
check is not visible. Fish no. 105, and 153 show scale absorption
guring the second summer in the river in one scale. No. 179 shows a
check in the second year in the river of varying intensities in
different scales some even being absorbed while other scales show
recenerations to correépond. No. 247 shows a check the first year
in the river with one scale partly absorbed and other scales Bhowing
regenerations. Scales from the same fish also show a check during
the second summer at sea with two sceles greatly absorbed at the side.
So in the above exauples of scale absorption the explanation would seem
to be that so many scales were lost i{hat surrounding scales were even
absorbed to a certain degree in order to replace the lest scales as
quickly as possible. In this way scales near/y6 tha'regenerating
area would show scale absorption while other scales farther fram the
regenerating area would only show the check while scales still farther
avay would be nomel.

Quite a number of scales also show scele absorption at winter
bands both in the river and et sea. In some cases it is represented by
little gouges at the side of the winter band which may or may not be
filled in by the growing in of subsequent ridges. The scales from
some fish are much more absorbed than others. The scales from some
fish are absorbed only at the posterior bhorder of the winter band and
subsequent summer ridges bending around the absorbed part much as in
a spawning makk. The scales from two fish were quite absorbed and it
was difficult to distinguish from a spawning mark. These were no.

1107 and no. 1144, and they each had one spawning mark but it was
finally decided, whether correctly or not is hard to say, that the
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scale absorption did not represent a spawning mark. So it

geem that food might be so scarce during winter months as to

ecause the scales to be partly absorbed.
XIIf Narrow Sea Winter Bands

The sea winter bands are very narrow in most of the St.
‘fish. The ridges are quite compact, i.e, they are very close
her thus making a very narrow winter band. In séme cases,
er,'the winter ridges are not very numerous even as few as

or in one case only two ridges composing the winter band. Also
winter bends are usually quite definite i.e. are quite distinet
the sumer ridges. The winter ridges do not usually merge

11y with the summer ridges but more often form a definite
between summer and winter bands. The narrow winter bands
tically always taper at the sides of the scale i.e. they almost
pear in the posterior half of the scale, while the wide winter
s more often extend back without tapering at the sides. This
characterisitic which makes it easy to distinguish a narrow
ter band from a check. The checks extend right back without
ring. The summer growth though is quite unirorm'in charac ter.
ridges are quite uniformly spaced with very few checks and the
3es between ridges are quite wide in strong contrast to the con-
idon in the narrow winter bands.

The summer and winter bands are quite different from those
described for the St. John salmon. The winter ridges are not
:close together, the distinction between winser and summer growth
uUsually quite gradual, the summer ridges are not so widely spaced,

in general the distinction between winter and summer growth is

S0 definite.




It is at present somewhat difficult to say just what

factor or factors might be acting to bring about these differences.
It might possibly be food direcfly or it might be food indirectly

by means of temperature. Food and temperature are perhaps quite dif-
ferent in the two feeding areas., Further work is necessary on this
point and, moreevwer, the scales from the two regions must be com-
pared more minutely as-the above comparative description is based
purely on memory from having determined the ages of salmon from

both regions by means of their scales.



