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REPORT

ON

MONTROSE TRAWLING STATISTICS, 1892-19503,

BY

D'ARCY WENTWORTH THOMPSON.

By the kindness of Messrs. J. Johnston and Sons, Montrose, and of Captain Walker, who has the
management of the firm’s trawlers, and with the help of Mr. W. Nisbet, Fishery Officer at the Port, we
are in possession of detailed statistics of the monthly catches of Messrs. Johnston’s vessels from the year
1892 until the present time.

The Montrose trawlers are comparatively small vessels and of an old type. Their trade is in
fresh or “live” fish only, and accordingly they make no long-distance voyages, but fish, like the Granton
ones, systematically over the same ground year after year, or have done so, at least, since the closure of
the Maray Firth to British Trawlers in 1892. Their grounds, as Captain Walker tells us, are from five
to 50 miles E.N.E. to 5.5.E. of Montrose, most of the trawling being done, when weather permits, from
25 to 35 miles off. These grounds are very much the same as those fished by the Granton trawlers,
but are probably, on the whole, a little further to the North-east.

Three trawlers were employed from the beginning of the period in question down to March, 1901,
and two only since that time, The vessels do not, as the Granton boats do, land their fish for the most
part by carriers, but return to port at frequent intervals, They are at sea usually for something between
one and two days, and only occasionally for three.

The statistics record the number of *shots landed,” that is to say of trips or voyages made, in each
month. We have accordingly two methods open to us of treating the statistics, either to deal with them
on the basis of the average quantity of each sort of fish landed per shot or voyage, or according to the
simpler method of taking the average monthly landings per vessel employed. Both methods are far from
perfect, and the difficulties attending them illustrate the need for cantion that is always associated with the

use of statistical methods.

Were the voyages on the whole of equal length throughout the year, the two methods, the method of
the average shot and the method of the whole monthly average, would give us identical results ; but this
is not so. In the first place, during the summer Herring fishing, that is to say, chiefly during July and
August, the vessels are frequently employed towing the sailing boats to and from the fishing grounds, and
this breaks in upon the time that would otherwise be given to trawling. Not only are the vessels induced
to return to port more frequently at this season than they would otherwise do, but even during these
* shorter voyages somewhat less than a proportionately short period is devoted to trawling. Nor is this,
apparently, the only cause of irregularity in the duration of the deages. If we take the average number
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288 NORTH SEA INVESTIGATIONS.—STATISTICS,

of trips per month made by each vessel over the whole period of 12 years, we obtain the tollowing curv

(Fig. 1), which shows us that the average number of trips per month is fairly constant from January to
May, but then rises rapidly to 2 maximum in August, and then falls, at first very quickly and afterwards
more slowly until the end of the year. Moreover, the differences involved are large ones, nearly twice as

STATEMENT OF THE NUMBER OF SHoTs LANDED (OR Vovaces MADE) BY TRAWLERS AT MoNTROSE,
DURING THE YEARs 1892-1903.

i L \ 1 1 l Average Annual
_ Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. | Oct. K Nov.| Dec. | Number of Trips
! [ i ﬂ ; per Vessel.
l 1 | | ' |
| |
1892 T T 35 22 26 24 18 27 44 50 41 31 33 39 130
1893 o S e 27 25 24 30 32 43 39 35 39 29 26 126
1894 card gl 31 29 19 25 42 38 44 52 35 28 29 131
1895 e 2R 18 31 34 22 2l 51 50 41 43 32 21 131
1896 e e 31 33 28 32 31 43 51 52 36 27 8l 143
1897 faa e o ed 36 28 27 25 28 44 45 33 38 32 35 131
1898 i il 88 26 21 17 19 14 33 50 42 34 34 40 123
1899 s | A1 29 32 28 36 45 54 52 45 37 31 25 152
1900 e el f 15 14 24 25 25 38 41 27 21 25 28 100
1901 25 18 1L B 16 20 22 28 20 ' 26 26 157 119
1902 o e oald 17 24 13 23 17 27 | 43 28 | 36 20 20 141
1903 STk 26 21 26 17 35 40 30 21 i 24 3 28 158
| |
' | 1,585
Average Number of | 132-1
Trips per Vessel, 92 | 88 | 90 | 84 | 87 | 105 | 142 | 160 | 131 | 121 | 107 |101<| Av. per year.

for each Month. . , l . 110

| , E ! | Av. per month.

many trips being made on an average in the month of August as in the month of April, which stands at
the other end of the scale. The curve, then, is probably affected by various circumstances ; by towage
duties in the height of summer as has been already said, probably by the usual recurrence, at some time
or other in spring, of the annual period of repair and overhaul, probably also by a tendency to make more
frequent and shorter trips all through the warmer weather that the fish may be landed in the best
condition, and very probably also by a tendency to shorten the voyage at times when the fish are most
plentiful.

Let us next enquire what is likely to be the effect of these variations on our statistics, or on the
deductions we may be apt to draw from them. We know nothing whatsoever about the number of hours
actually spent in trawling, nor what proportion of time is spent on the passage to and from the fishing-
grounds or Letween trips in port; but it is at least plain that the more trips the less fishing. If we

* Nore.—Three vessels employed to the end of March, 1901 ; thereafter, two only.
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reduce our figures to average values of so much per #rip we shall certainly go.‘ wrong, for the obvious
reason that a trip in spring means so many hours fishing, and a trip in autumn an unknown but very
considerable number of hours less. The average amount of fish per trip will therefore come out in
relatively lower values for August, for instance, than for March. If, then, we find our statistics telling us
that less Lemon Soles are taken on an average per trip in August than in March, we cannot be sure that
that implies a greater scarcity ; but if, on the other hand, we find that more Haddocks are taken per trip
in August than in March, there is very good reason indeed for assuming that that does imply a greater
abundance, inasmuch as larger landings ars shown in spite of the shorter duration of the trips,

[ think it is plain that we shall get, on the whole, much better and safer results by neglecting the
number of trips and by basing our averages simply on the month’s work of the vessels., There will still
be certain incongruities, and especially July and August, owing t> the time then spent on other duties,
will show somewhat less than their fair average quantity oi fish, But if, and in the case of these near

Jdan. Feh  Mar Aim I?lr C'Iin Jly. Aug  Sep Otk Nox Dec. Ln

16 Average No. of Trips per
Vessel.

Monirose Trawlers, 1892-1903.
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grounds we may assume it is so, the time spent in fishing is relatively great compared with that consumed
in the passage out and home, it follows that while the making of numerous trips must greatly diminish
the number of hours’ fishing on each trip, it need not, and probably will not, diminish in anything
like the same proportion the number of hours’ fishing in the entire month.

This matter is somewhat important, and though really very simple it may be worth while to simplify
it still further by an illustration. Suppose that every time a vessel goes out and home, she spends on an
average, upon her passage and in detention in port, twenty-four hours ; and suppose that all the rest of
her time be spent in fishing. Then if she makes ten trips in a month, her actual time of fishing is
twenty days, for she has ten times lost twenty-four hours, and on each trip she does two days’ fishing ;
if she makes five trips only in the month, then she does altogether twenty-five days’ fishing, and five
days’ fishing on each of these trips. Therefore if we compare the differences per trip, we ought to find
that each trip was twice and a half as productive in the one case as the other, there being five working
days in the one case and in the other two ; but if, on' the other hand, we compare the total results of the
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month’s work in each case, there ought to bhe a difference of only 25 per cent, (one-tenth part of the
difference in the other case), the difference, that is to say, between twenty days and twenty-five days’
fishing.

We come easily to the conclusion accordingly, that, although the fact that the voyages are unequal in
number and in length at different seasons of the year cannot but detract from the value of our statistics,
yet the resulting error is very much less if we deal simply with the total catches per month than if we
make use of the average landings per trip. And, as we have shewn above, although the amount of error
which remains may be undetermined, we know at Jeast in what direction it lies, namely, in leading us to
underrate the fair average resuits of the fishing in the summer and autumn months. It is so far fortunate
that the method to which these considerations lead us, namely, the use of the average catch per vessel per
month, is the same as that which we have used, and which was alone available, in the case of the Granton
trawlers.

It would be quite possible, using the curve above given of average number of landings per month
per vessel, to apply an arithmetical correction to our tables giving the average quantities of fish landed,
such as would in part at least remove the influence of the varying number and duration of the trips, and
would undoubtedly help to smooth our curves. But to do so throughout would be to giye rather the
semblance of mathematical accuracy than the reality of it, and would only lead us to rely more on the
indications of our curves than we are ever entitled to do. It cannot be too strongly emphasised or too
often repeated that all our statistics, averages and curves give us merely general indications of the
tendency or direction of phenomena, and that we must beware of pressing them too far, or of -hastening
to draw from them more than their broadest and clearest lessons.

While, owing to these considerations, it has not seemed proper to apply a correction for the varying
length of voyage systematically throughout the Tables, or to depend upon Tables so adjusted as giving
necessarily a sounder basis for conclusions than do the figures as they stand, yet it may be well here to
indicate the kind of correction that might, more or less safely and with more or less advantage, be
applied.

The method that first occurred to me was as follows :—

Instead of plotting our curve, as has been done above, from the simple numbers given as the average
catch per vessel per month, we may multiply each of these monthly totals by the number of trips made
on an average in that month ; the effect obviously being to give us relatively larger numbers than before
in proportion to the frequency, that is to say to the shortness, of the fishing voyages, in other words, to
relatively increase our numbers somewhat in those cases when the work, according to the considerations
.already set forth, was of such a nature as to cause them to be somewhat too low. All that we can say
of such an operation is that it is in the right direction, but whether it be too small a correction or
whether it go too far on the other side, we cannot say.

This method has been used below in drawing the curves of monthly variation in the case of Haddock
(Fig. 3) and of Cod (Fig 8). It is, confessedly, an artificial method ; and since this Report was put for
the most part into type and the figures drawn, Mr. A. L. Bowley has suggested and worked out for me
another and a better way, which I should have made more use of had I had the advantage of it earlier.
Mr, Bowley’s method of adjustment is as follows :—
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If we make the assumption that, in one way or another, one day is lost each time the vessel comes to
land, then, on the basis of the average number of voyages made in each month according to the Table
on p. 280, we have left, as the average number of days spent in actual fishing, the following :—

‘ ' \ '
Jan. Feb. ! Mar. | Apr May. {June | July. Aug. ! Sept. { Oct. r Nov, \ Dee.

22 19 2. CREEE BN e 17 1 18 | et |

We may then, in order to obtain a uniform or standard month of 22 or 23 days, add to the actual
catch for each month a proportionate amount : that is to say, we shall have to increase the actual August
catches by one-half, those of July and September by one-third, of February, October and November by
one-fifth, of June by one-eighth, and of December by one-tenth. It will be noticed that this method has
at the same time the effect of raising the catch for February to an equal ratio with that of the other
months : and this is a distinct advantage, for it is certain that the shortness of February is-quite sufficient
to make a distinct impression, and to tend to the appearance of a non-existent minimum upon our curves.

As a matter of fact, it will be found that, save for removing the filse impression of an unreal
minimum in February, even this severe process of adjustment or * weighting” produces very few
changes of significant amount in our curves : in other words, the phenomena that are called attention to in
the body of this Report are for the most part of sufficient magnitude to come to light whether with or
without the application of such a system of weights.

In order to show the actual effect of the operation of weighting as above described, I subjoin the
following Table, in which are shown :—I. The average monthly quantity of fish, of all kinds, per vessel,
for the twelve years 1892-1903, according to the Table on p. 292, reduced to percentages of the total
annual catch ; II. The same figures adjusted according to the method at first adopted by me, as described
on p. 290 ITI. The same figures adjusted according to the method devised by Mr. A. L.. Bowley.

}
|

I 1 I i T
a8 L Jan. | Feb. | Mar. | Apr. | May. !June. JnIy.l Ang. | Sept. | Oct. i Nov. | Dec. | Total.
| ] |

' 2 ! ‘ I
1. Unadjusted o il ARG ! 7t B R S e e R S L R b o ] ' (o1 2 o B A R R
L DLW,k it | DR8I D262 e8| e i (fh 1 i | I 15-8 | 14:3 | 10-0 I 86| 6:5/99-8
i \
HI. A L. B ... van | 0200 BT § Sl B - Ded 1 Wl I Tl 3y [ i4:0 | 13-8| 9-4 J B2 6-81.99°5

If these figures be reduced to curves, it will be found that the main features of the curve are alike
for all, save only that a February minimum, which is indicated in the first two series, disappears in the
last, or rather is there replaced by the appearance of a small maximum, insignificant in amount,

L
As regards the classification or discrimination of the fish, the Montrose records are superior to the
Granton ones, Turbot are separated from Lemon Sole, and there are separate statistics for Ling, Saithe,
Halibut, Conger and Skate, all of which are thrown into a miscellaneous category in the Granton tables,
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MoNTROSE

NORTH SEA INVESTIGATIONS.

STATISTICS.

TrAWLERS.—AVERAGE ToraL Quastiti orF Fisi or aLL kixps (1N Cwrs.) PER  VESSEL
EmproveED, 1892-1903. :

3 L | : i | : ‘ Average! Average
 — an. | Feb, | March. ' April. | May June. | July Aug Sept Oct Nov. | Dec per per
| | | E Year. | Month.
1892 P B 158 ( 223 287 i 261 ‘ 171 285 277 509 : 463 [ 200 331 321 3,076 293
1893 LFSUE 55 249 187 366 ) 248 E 231 277 338 855 i 331 } 223 258 | 227 ‘3,285 274
1894 ane 135 183 283 | 199 ! 262 402 256 283 l 709 :» 460 368 l 385 | 3,924 327
1895+ 237 278 326 l 337 ’ 182 254 290 577 859 J 352 252 | 136 ( 4,080 340
1896 e 424 367 438 | 206 | 231 1 225 284 562 " 417 234 317 : 210 | 3,945 329
1897 181 381 217 238 | 127 {‘ 219 246 174 { 263 382 810 % 301 | 3119 260
1898 e 384 | 200 261 135 : 110~} . 1B3 350 77 J 618 ‘ 316 515 | 565 4,219 352
1899 481 266 285 r 226 [ 356 i 382 346 378 j 425 364 337 E 214 4,140 345
006 337 100 96 1 181 | 188 ‘ 173 258 250 278 234 287 | 137 | 2,369 197
1901 = 106 97 121 i 324 125 { 204 209 226 1 201 | 363 234 ‘[ 87 2,297 1756
1902 woe 92 152 b R R T 250 | 213 375 518 817 |- 517 219 187 | 3,146 262
1903 ave 223 325 157 } 302 240 | 428 673 349 J 212 206 331 | 286 | 3,952 329
! 5 B |
Total... 3,007 | 2,794 | 3,067 ’2,312 2,473 ! 3,245 | 3,852 | 4738 | 5123 4,031 | 3,901 | 3,086 aase | aane
= ! ! ! o
Average* ... 251 233 256 ’ 234 g 206 270 321 396 i 427 I 336 325 257 3,512 293
\
Average per year : .. 3,012 cwta,
5 per month N 293 © ,,

MoxnTroSE TrAWLERS.—AVERAGE ToTAL

Carcu (18v Cwrs.) or VAriouvs Fisues, PER VESSEL.

T T
| Total |Average
S 1892, | 1893 | 1894 | 1895+ 1806. | 1897, | 1898. | 1899. | 1900. | 1901 | 1902 | 1903. | in12 | per
Years. | Year.
|

| !
Cod we  wn | 33770 7620 745-0| T41:0 ' 619°0 610-0 | 845-0 | 1316:0 | 626-0 | 7580 | 959-0 | 1025:0 | 9373-0 | 782'1
Haddook ... .. | 1980°0  1488-0 | 2451-0 | 2647-0 | 25020 | 1699-0 | 2514-0 | 2021-0 | 11950 | 981-0 15%8-0 | 222070 12339570 | 19496

| ‘ |

Ling we | 2000| 20e7! 31-7| 2443 2000 207 187| 2-7| 197! 177 15-0| 17-0| 268-2! 2235
Ralthe 5 o 93| 40-7| 18-0| 133 67 4 1'3! 49:7| 20-3| 87| 308| 21:5] 145 2578 215
Whiting ... 29-4 | 42:8|. 138| 208 ; 007 722 UT2| 851 | 643 146°1 174°0 | 271-0 | 1087-4 | 906
Halimth ..bF Co e — - = ‘ 63 ] 2-8 15 13 2:3 32 1:0 2:0 | 331 2-76
Lemon Sole o | 2340 225-0| 237-0| 161-0  165-0  193-0 ( 113-0 | 143-0 | 176-0 | 145-0 | 1360 | 148-0 | 2076:0 | 173-0
Plaicef .. .. | 426°0| 285-0| 181-0| 233-0| 3660 234-0| 185°0 | 217-0 | I34:0 | 1220 | 1200 | 123:0 | 2626-0 | 2187

| !
Turbot .| 581 es6| 388| 393 61| 282 369| 450| 322| 2900| 20| 23:0| 489'5| 4076

| | ]

Conger Bel ... #3| o7| 90| - | — | o8| <s| or] — o I R o 73] 06
Bt a0k - e 59-0| 37°0{ 78-0{ 780| 8310 66| 140! 300 280 | 34-0 | 18-0 | 446°6( 37°%

330 i

In Fig. 2, we shew in the form of a curve the total landings of all kinds of fish taken together, for
each month of the year, the results of the whqle twelve years’ work being here reduced to an average.

* A slight discrepancy will be found between this Table and the curve which illustrates it on p. 293, but in its main features the curve is

‘sufficiently correct.

+ Otter Boards, to replace the Beams, were adopted in 1395,
{ Includes also Flounder and Brill.
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The curve shews a minimum in the month of May, and a maximal catch in the month of September.
As has been pointed out in connection with the Granton statistics, the Total Catch of fish is made up so

Jan Teb Mar Apt.  May Ju. Ji Hug. Sep _ Ot Nov. Dec dn
[ | I | | |

Average Total Catch per
Vessel, per Month.

Montrose Trawlers, 1892-1903.

380 //\
350 / \
3io

Ly 5 b

230, \

9o

430

130

Fic. 2.
largely of Haddocks, in other words, Haddocks preponderate so largely in this region over the other
food-fishes, that the features of this curve are mainly dominated by the Haddock statistics, and accordingly
this curve need not here be dealt with further.

MonTrOSE TRAWLERS.—AVERAGE TAkE or Happock (iy Cwrs.) pER VesseL Emprovep, 1892-1903,

\
| J Average |Average
—_ Jan. Feb. | March.| April. | May. | June. | July. | Aug, | Sept. | Oct. | Nov. | Dec. per per
} I } Year. | Month.
| ' [ T o ;
1892 67-3 | 846 | 154°0 | 121-6 | 60-6 | 1496 | 177-6 | 395-3 | 3306 | 1136 ‘ 195:0 | 180-0 | 1980°0 | 165-0
1893 RN DG B b b3 a1 L T % 750 | 129°3 | 116-3 | 152-3 | 2256 | 1796 | 73-3| 95°3| 783 | 1488°0| 124'0
1894 526 | 61°3 | 131-3 | 56'3| 114:0 | 266:0 | 138-3 | 187:6 | 600-3 | 3200 ’ 246°6 | 2766 | 2451°0 | 204°2
1895 we .. | 150-0| 170°3 | 116:0 | 178-6 | 856 | 1506 } 1560 | 4666 | 753°3 [ 1816 ‘ 165:0 | 73-3 | 2647°0 | 2206
| |
1896 e e | 2486|1923 | 30106 | 1176 | 121°6 | 126°6 | 151-6 | 4916 | 297°0 | 746 | 2183 | 1653 | 2502:0 | 2085
\ | ‘ |
1897 980 | 273'3 | 166:6 | 1033 ' 50°6 | 833 | 93:3| 1233 | 160-0 | 220-6 | 137-6 | 180-0 | 1699-0 | 1416
| | 1 | |
1898 S e T , 131-3 | 183-3 | 78-8| 47-3( 84-0| 1926 | 3416 4106 { 192:6 | 3366 | 8933 | 2614°0 | 2178
‘ | L . ‘
1899 oo oo | 288:0 188-0| 113-6 | 70-6| 133:6 148:3 | 1910 \ 208:0 | 227-6 | 1740 | 1990 | 1206 | 2021°0 | 168°4
| | | | | [
1900 we e | 16000 ) 540 | 24°6| 380! 540 646/ 1100 | 1246 | 174-3 | 149-3 | 118-0 | 123-3 | 1195:0 | 996
| | | |
1901 v | sre| 20| sres | 675 l 69-0 | 72:0 | 89-0 i 1065 | 1115 | 227-0 | 106-0 | 37-0 ' 981°0 | 81'T
| \ ! |
1902 150 | 150 | 150 20°5| 1000 | 106-0 | 1675 [ 343:0  211'5 | 8585 | 1430 93:5 | 16880 | 152°8
! | | |
1903 et e | 197:07) 176:0°]C 76:01 145°8 I 1388 | 234+0 r 312:0 | 201-0 | 157-0 | 1830 | 333-0 | 149-0 | 2220°0 | 185-7
| s ‘ |
1 | l
Total... .. | 15804 | 1379°7 | 15049 | 1064+8 | 1104-4 | 1601+3 l 1931-2 | 32147 | 36133 | 2279°1 i 22034 | 1820°2 123393°0 | 19494
[ |
Average .. | 131-7| 115-0 | 125:4 | 88-7 | 92-0 | 1834 r 161-0 | 268:0 | 301-0 | 1900 | 192'8 | 1525 ’ 1949°0 | 162:0
- A3k | [
& I { \ [ ,
Weighted Average | | 19).9 | 1g1-2 | 1129 | 73-2 1 79-2 | 1343 [ 298-6 | 428°8 | 394°3 | 230°0 | 2063 1540 | — -
(ride page 290). || | | |

18577 2P
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After making due allowance for *chance differences " between the monthly averages, as Mr. Bowley
has determined-them for me, (see p. 313), we find that the Haddock-curve shows us a very distinct period,

e (o SR SR Ay Gn Ot Ko D o
I I i
Haddock. } \
400 Monthly Averages. 7Y
Montrose Trawlers, 1892-1903. / \
%0

[1 1\

A £ 5

N

g

Fic. 3.
with a single maximum in August-September and’a minimum in April-May. There is a sharp fall from
September to October : October and November are equal; there is thep a slight fall to January, but
January, February and March are approximately equal; the whole fall from November to April is
dignificant, April and May are equal ; and there is thereafter a distinct rise, month by month till August.

02 ‘o4 ‘a6 ‘o8 /900 02

2500

2300

Lol

B R T
LRl
e
L \
/

Haddock. /

Annual Averages.
Montrose Trawlers,
1892-1903. V

9oo 1 1 ]

Fi1a. 4,

oo

The apparent evidence for a cusp in Spring, which we discussed in the Report on the Granton
Statistics, is not borne out after careful analysis of the figures. The only difference between the Granton
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and Montrose Haddock-curves is that in the former the catches for July are more nearly equal to those
for August than at Montrose. The curve shewn in Fig. 3 is based on the simple method of weighting
that I at first adopted (cf. p. 290), but it does not differ significantly from the curve that Mr. Bowley’s
adjustment of the figures will be found to yield.

If we next examine the complete Table of monthly catches for the Montrose Haddocks, comparing
it at the same time with the Granton one, we find them to be on the whole similar, but to show a few
more or less striking differences. The chief of these differences are exhibited by the years 1894, 1895
and 1898. In 1894, the Montrose trawlers had a great catch of Haddock in September, scarcely reflected
in the Granton records. In 1895, the unusually high figures which lasted in the case of the Granton
boats from June to October, are only found during August and September for Montrose. In 1898, the
Montrose boats had large catches from August to the end of the year, while the Granton boats had
nothing of the kind.

As for the Total Annual Catches (Fig. 4), the fluctuations have been very large : the worst year of the
twelve, 1901, shewing a yield only equal to 44 per cent. of that for 1903 and to 37 per cent. of that for
1895. No general trend towards increase or diminution is perceptible amid the fluctuations of the series
of years. If we compare the annual catches with those for Granton, as set forth in the preceding
Report, we see that 1894 and 1896 share in a greater degree for the Montrose boats than for the Granton
ones in the abundance that characterised and culminated in 1895 ; that 1898, owing to the great autumn
catches just alluded to, figures in the Montrose curve as a sharp cusp which the Granton curve does not
show ; and that the improvement during the last two years, since the lean year of 1901, has been more
rapid for Montrose than for Granton. But, taking one month with another, and one year with another,
the two fleets will be found to have enjoyed a very equal measure of success. The total landings of
Haddock per vessel in the course of the twelve years 1892-1903 have been 22,386 cwts. per vessel
for Granton, and 23,355 cwts. for Montrose, a difference of only about 4 per cent. By far the greatest
discrepancy for any one year is that shewn in 1898, when the Granton boats had on an average 1,566
cwts., and the Montrose boats 2,617 cwts. If we deduct in each case the catches for this anomalous year,
we find that for the other eleven years each Granton boat had 20,820 cwts., and each Montrose boat
20,738 cwts., an extraordinarily close agreement, shewing a difference of less than one-half per cent.

TorarL Laxpings or Hapvock PER VESSEL.—GraNTON, MoNTROSE. 1892-1903.

_— Granton. Montrose.
[
1892 ... 2,149 ‘ 1,980
1893 ... 1,803 I 1,507
EEdd 1,878 2,451
18302 3,259 ‘ 2,648
13964 5 . 2,373 ‘ 2,502
189 e - 1,608 \ 1,696
1808 oo St e ISR R 1,566 -‘ 2,617*
18005 % 1,371 | 2,021
1900° 2 1,535 * 11335
19015 et 1,292 981
190 1,623 1,588
19087 a0 o) S 1,869 2,999
Total ... s 53 22,336 23,355
Average per annum = 18655 1996-2
Total (omitting 1898) éO,S?O 20,738
Average per annuum (omitting [808) . 1892-7 1885-3 -}
|
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In regard to Whiting, two curves are reproduced here, the one (Fig. 5) shewing the monthly
averages as drawn from the whole period of twelve years, while from the other (Fig. 6) the returns for
the year 1903 have been omitted. It will be seen at once from the Table that the year 1903 was
exceptional in character ; the total catch for the vear was very large, and there was a catch in July of
quite exceptional amount for that month. In neither of these two curves can any periodicity be clearly
traced ; and this absence of periodicity is in marked contrast to the obviously periodic character of every
other monthly curve (with the exception of that for Skate) that is considered in this or the preceding
Report. The most that can be said is that there is an indication of a somewhat increased yield from January
to April, an indication that is so far confirmed by the better evidence for a maximum occurring about that
season according to the Granton statistics. In the case of Whiting, as of other of the less valuable fishes,
we can never be sure that the entire catch was brought to market ; and there can be little or no doubt
that our Montrose statistics for Whiting are on this account very imperfect, especially in the earlier years.

As for the course of the annual averages, from year to year, there is a distinct and persistent rise almost
from the very beginning of our period to the present time. But this apparently steady increase only
tends to support the belief that the catch of Whiting was more or less neglected during the earlier years ;
and though there is some other evidence at hand to tell us that Whiting have been more plentiful than
usual in very recent years we dare not draw upon the Montrose statistics for proof of the fact.

The catches of the Montrose boats are, especially in the earlier years, very much below those of the
(iranton ones.

MoxTrosE TrRAWLERS.—AVERAGE Take or Warrine (1n Cwrs.) rEr Vessen Esmprovep, 1892-1903

\ Average| Average
-— Jan, Feb. | March. | April. | May. | June. | July. Aug. Sepr. Oct. Nov. Dec. Yper Mper
ear. onth.
| |
| [ | | . \ \
1892 e SRR SO S S 26 40 33 | — 2:6 — 4-0 33 | — - 2004 | 25
1893 18 — 70 12:0 93 2-0 1-0 40 ‘ 23 06 i 2:0 1-3 B8 |88
188 L i i 30| 39} 2l o8 L= Rl e 38 | 88 | — |ass | 12
3 | |
1895 St A e } 7:0 - 56 — — 76 e 3:3 58 — 298 25
| { \ |
TR0 i SRR | cee | 40 o Bw ] ae l “. 66 | 338 [ 40 | 40| 40| @7 | 35
| [
1897 & R b 650 280 GEE ER T 046710l 3:6 9:3 9-3 [ 1-6 10°0 72-2 60
| |
1898 11°3 ! 3:0 9+0 46 ' 16 63 [ 11:3 66 28-3 86 { 14-0 12-6 T2 98
1899 S 30 76 66 i\ 83 | 46 | 7'6 60 12-3 14-6 66 46 85-1 | i -
1900 76 '3 63 63 i\ 53 30 10°6 6+3 158 2:0 2:0 2:3 | 643 . 54
‘ ‘
1901 PR R W R 210 33:5 12-0 I 9:0 25 11+0 45 25-0 150 340 / 1461 ; 12:2
| } |
1902 i 210 [ 105 19°5 5 R e O 150 150 30 105 3-0 90 E 174°0 | 14-5
| | |
1903 A o S T 430 170 ST i 28+0 435 70 | 105 12°5 * 246 260 ‘ 271°0 | 226
\ i !
| |
Average TE R | - 3 ¥ 5 i . ¥ ” ! 2554 e A
(of 12 years). | | T2 | 10+9 87 104 56 54 88 55 7-1 7°8 70 61 906 75
| | ———
Average l | o |
(of 11 years, P By 80 8:0 90 55 3:3 36 52 68 7-4 55 43 741 | 6-3
owitting 1903). 1 | ' | | 1‘
{ | .
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The mean monthly curve for Cod shows a a distinet maximum in July ; little if any fall to August ;
then a distinct fall in rather irregular steps to an inconspicuous minimum in May. From May to June and
from June to July the rise is large and significant. There is an appearance of a small maximum in

March, but it is not of significant amount, and is doubtless in the main due to the normal deficiency
during the short month of February.

It will be found, from inspection of the Tables, that the high cusp in July becomes much higher still
when we * weight ” the averages (Fig. 8) in order to make allowance for the irregularities of the summer
fishing. There is a marked and important difference between the monthly curves for Cod according to
the Granton and Montrose returns. The Granton maximum was in Spring. There can, I think, be no
doubt whatsoever that the summer-time has been in the years under consideration 4he period of greatest
abundance of Cod for the Montrose trawlers, and it is to be regretted that we have no information as to
the size of the fish caught, nor as to the precise locality of the fishing.

We found that in the case of Haddock, the vessels of the two fleets caught on an average, in the long
run, about equal quantities. It is not so in the case of Cod. The Granton boats catch a vast deal more
than the Montrose boats, and, as the following Table shows, the discrepancy is by much the greatest in
the spring of the year :—

_— Jan. | Feb. |March.| April.| May. | June. | July. |. Aug. | Sept. | Oct. | Nov. | Deec.

Montrose 63 60 70 64 53 69 88 67 59 64 68 69

Granton oot bt 95 103 154 215 106 109 116 83 T4 61 73 30
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Or, expressing the Montrose catch in terms of percentage of the Granton catch, we get the following
Table :—

—_ Jan. Feb. March.; April. | May. | June. | July. | Aug. | Sept. | Oct. |, Nov. | Deec.
_“_

Montrose e éis 66 28 45 30 50 63 76 81 80 105 93 86

Granton e e ) 1] 100 | 100 100 100 100 100 100 100 100 100 100

There is so great a measure of regularity, in this discrepancy, so steady an increase in the proportion
of the Montrose catch to that of Granton from its lowest point in April to its highest in October, that
we can have no doubt that the phenomenon is a real one, and indicative of a distinet difference in the
seasonal distribution of Cod on the grounds frequented by the two fleets,

The following Table shows the great and constant difference, in favour of Granton, between the annual
average catches between the vessels of the two fleets.

Con.
—_ Granton. Montrose.

1392 1,026 338
1893 1,138 762
1894 wa o iy i 1,333 743
1895 I 1,782 : 745
1896 1,685 ‘ 619
1897 e 1,152 610
1398 1,491 846
180D el se il 1,118 1,336
1300 822 626
1901 981 758
1902 1,825 958
1903 1,679 1,025

Total 2. Ges st 16,062 9,366

Average ... 1,338 780
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MoxtrosE Trawrkrs.—AvERAGE Take or Cop aND Copnivg (v Cwrs.) per VEssel EMPLOYED,

1892-1903.
g . ' Average| Average
e i Jan, Feb. | March. | April. | May. | Jupe. | July. | Aug. Sept. Oct. Nov, Dec. per per
i | Year. WMonth.
1892 350 | 34-3 é 433 E 300 ; 150 | 27-3 | 18+0 22-0 166 . 7-0 ; 83 80-6 3370 i' 28°1
1893 e 616 596 773 | 37-3 1‘ 24:3 73-0 1136 853 486 396 680 733 762:0 l 63°5
1894 44-3 806 79-8 52-3 ‘ 550 | 533 813 336 463 77-0 1 83-3 59+0 7450 | 621
1895 49-3 62°3 1513 | 803 | 510 500 546 63-6 64°3 460 f 42-6 356 7410 | 62°7
1896 vew L AEEAE 117-3 90-3 i 16+6 ‘ H0+3 456 603 106 100 306 :‘ 47-3 286 6190 : 516
1897 46-0 30-3 530 { 586 | 290:0 i 5563 73:3 22-6 48-3 75+0 J 526 660 6100 i 508
1898 860 46-0 39:3 246 “ 29-6 470 89-0 115-0 117-3 596 i 94-3 97°6 845°0 ‘ 70-4
1899 vee 1 1870 99-3 970 67+3 ‘\ 145°0 1716 142-0 1103 130-0 111-0 836 516 13460 % 112-2
1900 s 37-6 200 810 l 80-3 ‘, 633 . 553 76-0 626 566 480 583 366 6260 | 52-2
1901 38-3 35°6 450 1635 | 450 635 56-5 62+5 495 790 86-5 33-0 758:0 | 632
1902 e 37-0 610 915 62:0 750 685 132'5 1175 79-0 118-0 560 605 9590 i 79-9
1903 625 735 43-5 916 565 110-5 | 161°5 965 465 74:0 1350 §83-5 1025-0 i 864
;
Total ... e | 4059 | 7198 | 841-8 764-3 | 639-0 | 8209 (10586 | 802-1 703:0 764-8 | 815°8 | 706°9 9378°0 | 782-1
- | |

Average 61-3 600 70-2 637 53-3 684 882 668 58-6 637 680 | 68-8 7830 ‘: 65-2
V}z‘%ﬂmﬁgg%ﬂ }oo-o | 530 | 630 | a0 : -0 | 780 1260 1070 | 770 | 710 | 0 | 500 | — . -

The curve of annual total catches of Cod for Montrose (Fig. 9) is also very different from the Granton
one. Rising in both cases from a low minimum in 1892, the three years 1893—4-5 were nearly equally good at
N Teb, Mae.  Apr. Ml., & J A‘g Sen ' Oet Now Dec._ &n

[+ T LD, U
Cod. Monthly }\
rzol——  Averages (Weighted).
Montrose Trawlers, 1892-1903. /

\\
LR
. R

o A | ‘\
N1 \

“T ~

|
i

E
Fia. 8.
|

Montrose, and better than the two succeeding ones ; but for the Granton fleet, 1894-5-6 were considerably
better than the years immediately before and after. 1900 was a bad year in both cases, and in both cases
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there has been a marked improvement since ; but for Montrose 1899 was the best year of all the period,
while it fell below the average for the Granton vessels. It is furthermore remarkable that during that
year of 1899, catches much over the average were obtained by the Montrose vessels during nearly every
month of the year, the exceptions being April and December ; while the catches of the Granton boats were
below average during at least half the year.

During the twelve years there are certainly no signs of gradual decrease in the Montrose catches of
Cod ; rather, if anything, would there seem to be some slight indications of a tendency to increase; but
the period is not long enough to entitle us to speak more positively.

The Montrose curve for Plaice (with which are as usual included Flounder and Brill, though the
quantities of these are without doubt unimportant) shows us as its most conspicuous feature a distinct
maximum in October, followed by a marked fall in November and again a fall to a minimum in January-
December. The curve (Fig. 10) drawn from the unweighted figures is then somewhat irregular from

/892 ©4 o6 ‘a8 /900 ‘02
1260 A

|
[

Soo
8c l

IR

/ ~ /

|
|
\/
\.

540

Cod.
Annual Averages.
g2e Montrose Trawlers, -
/ 1892-1903.
300 e L L

F1a. 9.

February to September, but the fluctuations are not significant in amount, If we turn to the Table
(p. 318) which shows the same figures as adjusted by Mr. Bowley’s method, we have some apparent
indication of an increase during February and March, but it cannot be said to be significant ‘and we have
no real evidence of any maximum until the autumn one. This autumn maximum is the same that we
have to do with in the Granton curve, but in the latter it begins earlier and continues longer. Otherwise
the two curves are much the same.

If we examine the statistics for the whole period we see that the great October increase is largely, but
by no means wholly, due to very large catches made at that season in 1892, 1895 and 1896, in the last of
which years September was almost equally productive, A similar abundance characterises the month of

November, 1897, and one of less degree November, 1898. We find corresponding cusps upon the Granton
18577 2Q
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curve for October, 1892, and October, 1897, but they are of no great magnitude ; while, on the other hand,
the great Granton catches of August, 1899, and October, 1902, are reflected, the former little, and the
latter not at all, in the curves for Montrose. The inference is, accordingly, that the conditions of
abundance which have led to these exceptional catches have been confined to comparatively narrow tracts
or areas. I do not say that they are purely local phenomena, mere accumulations of fish from the
immediate neighbourhood into crowded spots. The general evidence of the combined Granton and
Montrose statistics rather is that an important migration of Plaice to this region does take place about
October, though of such a kind that the migrating shoal is only now and then met with.

As will be presently mentioned, we have reason to believe that in 1892 the Montrose trawlers were
fishing largely in the Moray Firth, and it is accordingly worth while to exclude the statistics of that year
and to draw a curve of the monthly frequency cf Plaice again for the remaining 11 years. As a matter of
fact, however, the curve that we thus obtain does not differ materially, scarcely even perceptibly, from the
curve shewn and discussed above.

MonTrROSE TRAWLERS.—AVERAGE TAKE oF FrLouNDER, Praice, Bri (1v Cwrs.) PER VESSEL
Emproyep, 1892-1903.

] i
| | l 1 Average| Average
—_— ( Jan. Feb. | March. | April. | May. | June. | July. | Aug. | Sept. | Oct Nov. Dec. per per
| [
‘ ' ‘ Year. | Month,
' 1
| | | |
L R | 198 | 666 | 588 | 60 | 198 | a38 | 2806 | 220 | 2105 | sses | 253 | 246 , 4259 355
|
1898 .. .| 180 | 206 | 386.| 276 | 273 ‘ 280 | 218 | 86 | 27°0 | 306 | 203 | 178 | 2853 | 238
t
18850 s e L B0 | 1787 e | 1370 ‘t 22:0 | 96 | 270 1 8:0 | 266 | 123 | 17°6 | 1806 | 15°1
{ = ! !
TR S ey R T MR YRR T N AT e | 80 | 883 | 86 I 40 | 233-3| 17-4
| | |
W TG SR ] v | %3 l 195 | 233 | 2000 | 123 | 713 | 903 | 233 | 216 | 3657 | 303
1897 30 | 76 [ 106 [ 133 I 137 | 243 | 21'2 | 65 | 56 | 264 | 846 | 12:6 | 234-3| 196
| { | !
1
WS i imc et 8 | 56 1 60 | 80 l‘ 52 | 90 | 158 | 213 | 816 | 428 | 230 | 1847 154
1899 f 140 | 186 i 340 | 140 l 20 | 15:0 | 123 | 21°0 | 203 | 213 | 166 | 70 | 216-7| 181
1900 | 76 | 338 | 50 5 16:0 | 1900 | 12:3 | 156 | 136 I 9:0 : 1006 | 128 | 93 | 1340 11-2
| i | |
1901 [ 86 | 175 | 100 | 160 : 95 5 150 | 140 [ 80 l 5'5 | 80 | 65 | 30 | 122:0| 102
1008 o = e g A gk | 90 i 110 |- 145 | 90 | 1200 { 5 | 85 15 10 45 | 12000! 1070
i ‘ _ \
1903 " 66 | 11:°0 | 7‘s| 85 | 90 | 16-0 | 15-0 | I1°5 | 140 65 | 12:0 60 | 1230 10-2
| & |
Total... "127"9 208-9 2275 | 207-3 i1s7 5 i2239 i209-9 1613 | 2938 4280 | 263°6 | 150'5 | 2627°4 | 219°4
} i | |
\ - | % . | ‘ »

Avernge | .. e e ety 0 : BT e :
(of 13 years). §| 1008 | 1735 191 | 178 | 6'6 | 1876 | 175 | 1844 18:65 ) 348 | 224 | 198 2190,} 18-2
Average | | 1 ; 1 { { i
(of llyears, | 10°5 | 129 | 154 & 165 | 153 | 16:6 | 165 | 127 | 17°8 | 830°4 | 221 | 114 | 1998 | 165

omitting 1892). | | ‘ t I { | * ! |

The curve of annual totals for Plaice (Fig. 12) begins at a higher level in 1892 than it ever reaches
again. During all but the last month of that year, the outer portion of the Moray Firth area, including
Smith Bank, was open to trawling, the Byelaw by which the complete closure was enforced having been
confirmed on the 22nd November, 1892. The Moray Firth was an important, if not the chief, fishing-
ground of the Montrose trawlers in former days, and without doubt the high catches of Plaice shewn in
the records for February, March and October of 1892 were obtained there.
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In the later years, two cusps appear in the Montrose curve, corresponding to the years 1896 and
1899. - The same cusps are visible also in the Granton curve ; but in the latter case the cusp for 1899 is

R Fab. MlTe A_T- ’#A‘. Ji; Jiy Aug. Sep Oct Now: Dec Jin

Plaice.
Monthly Averages.
Montrose Trawlers, 1892-1903,

F1a. 10.

Jn__n. Teb Mar AP\" May Ju. Jly Aug Se Oe} Fiow Dec Jan
i

I T T )

Plaice.

Lot Monthly Averages.

Montrose Trawlers,
1893-1903.

1 Y \

4 =

Fie. 11.

by much the higher of the two, while the reverse happens in the curve for Montrose. For the last four
years, from 1900 to 1903, the Montrose catches of Plaice have been very uniform, and very low,
18577 : ; 2Q2
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Save only for the good fishing in 1896, we may say that the Montrose catch of Plaice has been
perceptibly falling off, and at a fairly steady rate, during the twelve years that we have been investigating.
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As has been already stated, the statistics for Turbot and Lemon Sole, which were thrown together in
The mean monthly variations for the

the Granton records, are shewn separately in those from Montrose.

two fish are not the same.

MoxtrosE TRAWLERS.—AVERAGE Taxke oF Tursor (in Cwrs.) PER VEssEL EmrLoyED, 1892-1903.
; l | { I Average| Average

- Jan. Feb. | March. | April. | May. | June. | July. | Aug. | Sept. Oct. Nov Dec per per

j ,‘ ‘ l & Year. | Month.

1892 20 1-171‘ 1-33l 50 283 | 43 3 | 160 80 N BT | 0 63 | 581 4-8
1893 7:0-| 10°0 | 5:3 | 103 540 43 5:0 | 43 40 | 37 | 30 37 | 656 55
1894 i 27 ] 37 20 2:3 | 20 o | 18] 7 [ 47 37 2:0 | 388 3-2
1895 7 153 ‘ 1:0 67 ity 3-0 g ——2:0 2 ' 43 | 27 13 | 393 58
1896 2-3 77 10ty 27 13 40 | 200 3.7 ‘ 4-0 ‘ 30 27 | 641 53
1897 14 | 10 i 10 | 88 | 27| 18| 24| 19! 26| &1 | 87| 23| 22| 23
1898 32 1:7 2:0 1-2 37 | 07 2'3 57 64 | 1:7 2-8 55 | 369 31
1699 kg 3-3 ‘ 2-3 35 56 21 30 4-7 59 33 | 32 2:0 | 450 3.7
1900 10 07 2+0 47 5-7 2:7 13 | 80 1:7 3-0 " 87 27 | 822 27
1901 20 140 1:0 2:0 4B 25 25 25 4:0 20 | 35 15 | 29:0 2:4
1902 2:0 15 ‘5 2:0 30 | 25 2:0 2:0 1'5 2:0 1:0 2:0 | 240 2:0
1903 .| 06 1'5 05 25 35 1'5 30 30 | 10 30 55 2:5 | 280 2-3
Total... 30-9 | 836 | 241 | 540 | 492 | 28-7 | 361 | 76-4 | 43-8 | 885 | 885 | 345 |489-2 | 406
Average 2:6 = 2-8 2-0 46 41 2-4 30 | 64 3-6 32 | 32 2:9 | 4075 | 34
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For Turbot (Fig. 13), we have a distinct maximum in August, followed by a sharp fall to September
and then by a slower but cumulative fall to a minimum in March ; there is a distinct rise in April-May and
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then a fall in June ; there is probably a slight rise from June to July, and then a sharp rise to August.
Thus in the case of Turbot we have good evidence ot the existence of a double annual mazimum.

In the case of Lemon Sole (Fig. 14), we have a distinct maximum in July. August and September are
approximately equal ; so, at a lower level, are October-November ; and so again, still lower, are the
There is a steady rise from March to July. The curves for Lemon

months from December to March.

Sole and Turbot, with their respective cusps in July and August, are consistent with the Granton curve
in which the data for these two fishes were combined.

MoxTROSE TRAWLERS.—AVERAGE TAKE or LemoNn Sore (v Cwrs.) PER VEsseL EmprovEb,

1892-1903.

3 | : Average| Average
_— Jan. Feb. | March.| April. | May. | June. | July. Aug. | Sept. Oct. Nov. Deo per per

Year, | Month,
1892 . Bk 97 11-0 i 340 220 27-7 247 13+7 217 150 253 23:0 2375 198
1893 157 1073 % 147 280 20-7 290 21-7 83 25:0 20-0 167 14°3 2248 187
1894 ird. 14-3 : 29-3 223 317 180 19-7 14:0 21:0 ‘ 21:3 11-7 16-0 23740 19-7
1895 83 LT 15-3 15°7 12-7 12-7 25-0 213 150 12-7 8-3 37 161-4 135
1896 178 8.8 110 10:0 13-3 147 310 12:0 137 73 157 10:0 165-3 13+7
1897 48 68 6-3 12-8 14-3 317 343 10-0 25-3 24-2 14-1 8-0 1926 16:0
1898 13-5 67 73 87 11'5 T2l 15°3 15-3 14-7 3-7 540 5-8 113-1 9-4
1899 98 A T S b | 97 15-7 17-2 x1-0 k=T 8-3 170 12-6 63 143-2 11-9
1900 63 gk 8- 2240 27-3 19-3 2540 217 14-0 7-8 117 10-3 175 6 | 14-6
1901 9-0 9-7 2-3 60 | 15°0 | 17-0 | 270 | 175 | 175 | 11-0 | 10-0 3-0 | 1450| 121
1902 5-0 60 70 10-0 22-5 10-5 265 17-0 12°5 1120 36 45 136-0 11+3
1903 25 65 60 | 11°5 | 135 | 185 | 20 | 205 76 9:0 | 155 |. 11-0 | 148-0| 123
Total... 119-6 101-3 124-9 190-7 220-2 223-4 293-2 1830 196-2 1596 150-1 |116°4 ‘ 2079+5 | 173-0
Average e 9-9 8-4 10°6 15°9 184 186 24-4 153 16-4 13:3 125 9-6 173-3 | 14-4
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-In the case of both fish the annual catch has fluctuated considerably, and in both cases the last three
years at least have been below the average.

s 'FQII;, H_-Ilg EF -‘r:i-; ..'-I. Dy Au_g 5? Ot !ggr Dec Jan
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The curve for Ling (Fig. 16) shows a maximum in June and a second maximum in September, the inter-
- mediate falling-off during July and August being clearly marked. There is a sharp fall from September to
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October, and then a cumulative fall to a minimum in December ; then again a cumulative rise to March,
a period of little or no change from March to May, and finally a rise to the June maximum.

Of the series of years, 1894 was the best for Ling ; 1899 was again good, but the last four years

have been below the average.

MoxtrOSE TrRAWLERS.—AVERAGE TAKE oF Ling (v Cwrs.) PER VEsser Emprovep, 1892-1903.

‘ ;
£ \ | | Average| Average
- Jan. Feb. | March.| April, | May. | June, | July. Aug. Sept. | Oct. Nov. | Dec. per per
| | | Year. | Month.
| | |
1892 1-3 3-0 2'6 83 U ST Rl R T 13 ety 140 2-3 30 290 24
1893 1-0 1-3 23 20 2:6 2-3 ‘ 16 20 6-0 ’ 16 26 2-0 277 2'3
| |
1894 06 1:3 38 2:6 50 8:3 ‘ 16 240 2:0-| 20 | 10 1:3 | 81-7 28
1895 3-3 1-6 36 143 1-3 23 1-3 0-6 4'3 ‘ 23 1-3 06 24-3 2:0
! |
1896 2:0 2:0 2:0 13 2-3 16 [ 140 2:0 16 06 15 2.0 | 200 11
1897 2:6 16 2'3 240 1-6 16 | 16 10 2:0 | 20 13 06 | 207 17
189 .. .| 18| 18| 28| 20| 16 | 06.{-26| 06l 26| 06 18| 18| 187 | 186
1899 2:0 2:6 30 30 2-6 3-3 I 26 1-6 1-3 2-3 1-3 0-6 26°7 2:2
1900 N 1-3 06 1+3 1-6 2:3 1.3 | 30 20 | 13 16 1-0 2:0 | 19:7 16
1901 1:0 1505} S008 15 2:0 2} 1@ Y 240 15 \ L£5 1 22 840, 20 - 1747 1-5
| | | [
1902 16 15 10 16 ) o B (B £ 1-0 1°0° 1 115 %5 05 05 | “15%0_ }i-T1-23
‘ |
1903 ek 1B 15 | 05 05 1-0 { a0 15 2:5 | 20 15 1-0 057 17:0 |+ 1:4
| \ |
Total ... 19:4.:1-19°8:-1 257y | 27:6 | . 24°3 '7.32-9 L2208~ 1181 [ 27:4 ! 20°0 | 16-9- | -14'4 | 2682 | 22°4
t | ‘! 1 i
Average . 16 16 21 2:8 20 } 21 157 Isfi | 238 | i e B 1:2.{ £3:854 19
| | ‘ |
Jw Teb M_‘.\'_r_ Apr. Fay Ju. iy Rug, S'ep Oet N]ou Dec. Jin
o ' b
- - .- Ling. =
3 Monthly Averages.
Montrose Trawlers,
1892-1903.
2§ -
2N, / \
= \ /
\ 1/ ?
N
[

Fig. 16.
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In the case of Saithe, large blanks occur in the Montrose statistics, the catch being for many months
of the period in question non-existent or insignificantly small.

Mo~TROSE TRAWLERS.—AVERAGE TAKE oF SartHE (IN Cwrs.) pER VEssiL Emprovep, 1892-1903.

| / ' 5 Average| Average
_ Jan, Feb. | March.| April., | May. | June. | July. | Aug. Sept. Qct. Nov. Dec. per per

| Year. | Month.
1892 — — 1-3 — — 8D 2:0 —_ 1'3 1-3 — — 93 08
1893 33 1-3 - 326 | — —_— e — 3-3 — —_— — 40-7 3-4
1894 - - —_ 80 3'3 — — = <A e — 16 | 130 1-1
1895 - 33 o = = — £8 3 = 3-8 3:3 — | 33| 133 11
1896 33 o 3'3 P i - = B 2 I -= = 67 06
1897 — —_ — i — - - —_— — - 1-3 13 0-1
1898 -_ _— 33 66 - 10-0 116 156 — 1-3 —_— 10 497 4-1
1899 1-3 33 1-3 1-0 1:8 60 33 — —_ 2:6 - - 203 1
1900 — — _ 3-3 33 63 83 5'3 10-0 —_ -_ — 36°7 31
1901 10 — 0-3 56 3+0 40 4+0 11:0 160 _— 1-0 05 30-8 2°6
1902 e —_ 05 10 2°5 26 3:0 6'5 4-0 0-5 05 ‘ —_ 0-5 215 s 18
1903 —_ —_— —_— 30 2-0 3:0 4-0 2-5 —= -_— | - - 146 1" 12
Total... aee 90 86 106 62-6 : 155 356 39-83 | 38'5 19:0 9-16 Ly i 8+3 | 2578 216
Average ... 075 0-7 09 5-2 t 13 31 3-8 3-2 1-6 076 0-08 ! 0-7 | 215 13

®ig. 17,
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The absolute minimum of the year appears to be in November (Fig. 18), when the total catch for.all the
years is set down as a single hundredweight or to all intents and purposes nil. The period of comparative
abundance is from April to August, with perhaps an intervening decrease in May. The cusp for April is
greatly swollen by an exceptional catch in 1893, but even eliminating this, the cusp still remains.

The total catch for the year 1893 becomes, through this great April take, a considerable one ; but
apart from this, the whole of the first six years of our series show catches greatly inferior to the last six-

Jao Feb Iprf_ Apc May & :nr Mg Sep | o'-r "Io\a. Dec  Jan
Saithe.
7o Monthly Averages.

Montrose Trawlers,
1892-1903.

] J B i \

N

Fia. 18.

NoTE,—The quantities as represented in this curve are those for the whole twelve years, instead of as usual
for a single average year.

(Fig. 19). Of these last six, 1903 was by a good deal the poorest. The total average catch per vessel for
the first six years was 84'3 cwts., and of the last six 1735 cwts., 14 cwts. and 29 cwts. per annum

respectively.,

The annexed Table for Halibut shews, as we should expect, large blanks representing many months
during which no Halibut, or only an insignificant quantity, were obtained. The month of May, or, more
generally, the late spring and early summer, seems to be the period of maximum abundance of Halibut on
this coast. The catch in May, 1892, when very probably the fishing was further to the northward than
in later years, was especially large ; but even when we deduct the results for that year, the May maximum
is prominent. 1896 was the best year of the series, next after 1892. In no single year were any Halibut
recorded for the month of October, and from September to February the catch was never more than a

18577 2R
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very trifling one. Our East Coast may be considered to be outside the normal range and habitat of

the fish.

MoxTROSE TRAWLERS.—AVERAGE TAKE oF Harmsur (v Cwrs.) per Vessern Ewmprovep, 1892-1903.

e Jan. | Feb. | Mar. |April.| May. June.1 July. % Aug. | Sept. | Oct. | Nov. | Dec. | Total,
1892 ... { - — 103 |03 | 117T| — | 03 — — — — — | 120
i e | — - — — L _ Lt s i a = oo 5
1894 ... R — — = e — = s m = ot = o
1895 ... ol — — s e o E= e i e, ik — s
18967 ., “ | - - |07 | 10 249 1=i8 — | 07 — — - — 63
1887 5.5 b e AT o L B D e 8 2t ) D1 07| 05 03 | 017 | — — S 01T 01T 28
1898 ... o L — - F017 | 103 | 03 0-3 — e — —- - 15
THyg et eee | — | 03 — -— — {083 | — — — — | 01T | — 13
P PR B Fiosls 0Bl — R8s — | — | — ] 23
190, . s o — |03 | 0D 05| 05 05 | 05 — — - - 317
1908+ 2. s ton | - — - — 10| — - — - — — — 10
1903 .. > | — — — | 05 05| — 05 | 05 - — e —- 2:0
Fatal « < . oo 10 ['05 | 13 | 28 | 177 | 38 23 1‘9— 03 — [ 03 | 017 | 324
Average per year 2+,

The Table of average catches of Skate is also subjoined, though it must be confessed that it seems to
teach us little. The figures are very irregular, and it is more than probable that at times the catch of
Skate was in whole or part wasted or neglected. Whatever indications of a periodical fluctuation might
appear to be shown in the monthly totals tends to disappear on further inspection, owing to the fact that
occasional heavy catches exert an undue preponderance on the totals ; there is, in short, no close relation
Not only are our figures probably faulty from inadequate
information, but it may be also that they are confused from inclusion under the general term  Skate” of
several species, whose habits and fluctuations may very possibly be widely different. In any case the
irregularity and obscurity of this Table are in contrast to the comparative simplicity and regularity of the

to be discerned of one year with another.

statistics in other cases,
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MoxtrosE TrRAWLERS.—AVERAGE TAkk or Skate (v Cwrs.) per Vesser Emprovep, 1892-1903.

| ; l Average! Average
- Jan Feb. | March.| April. = May. | June. | July. | Aug. | Sept. Oct. Nov. Dec. per per
Year. | bionth.
| =
1892 10-0 67 40 83 | 67 = 83 e 87 67 3-8 1'8 | 59-0 5'0
1893 40 3-3 47 3-3 ‘ 40 | 33 1-3 3-3 33 3-3 3-3 - 371 31
1894 27 7-7 58 | 1000 | 167 67 1-3 3-8 | 13-8 33 33 40 | 778 65
|
1895 83 33 67 67 | 33 67 67 67 87 67 80 67 | 785 65
1896 87 67 67 88 | — 10 Fe = — 10 10 e 31-4 26
1897 0-7 10 | 07 %3 = o+ e =5 i 1-3 17 1:3 67 06
1898 4 S R 147 8| — | - 1:0 17 | - 0-7 17 147 | 143 | 12
1899 97 2.0 97 7 b 80 | a2 33 2:7 43 18 40 = 30-4 25
1900 83 = 97 27 40 | 2-7 1-3 2:7 i 1-7 3-8 40 | 38-4 2:8
1901 10 1-3 - 35 50 60 35 15 20 2:0 = 2:0 | 27-8 23
1902 -0 540 35 85 40 30 2-0 3-0 2:0 = 25 40 | 845 29
1903 25 15 2:0 20 22 = = 2:0 20 20 10 2:0.| 18'a.| 15
i ER % e
Total... 526 | 41°2 | 40°7 | 423 | 46:7 | 851 | 287 | 269 | 44'3 | 30-0 | 831 | 27-0 | 4486 | 375
Average : a. 2 35 3- __._ . y 3 . . .
er MIaoth, 44 34 34 59} 39 29 24 22 37 25 2:75 | 2°25 | 374 -
Weight 5 : q. 4. I i - = 1 s . . !
o 48 36 37 del 41 37 41 43 58 36 35 2.7 — =
/892 ‘sg ‘o6 ‘ag /900 ‘o2 3
T T S [
Saithe.
Annual Averages.
Montrose Trawlers,
50 1892-1903.
? A | \
= JEEN
R iy
20 \\
o
Fia. 19.

In the following Table we have re-arranged the figures above discussed, representing now the

maximum monthly average for each fish by 100 and bringing the numbers for the other months into the
same proportion.

given above for comparison one with another.

18577

2R 2

The curves drawn from these figures will therefore be all of equal height at their
respective periods of maximum abundance, and they will be found somewhat more convenient than those
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PErcENTAGE relations of the AvErRaGE Carcm for each month in the year to the most productive month,
which is taken in each case as 100. The averages are drawn for GrRaANTON from the years 1886-1903,
and for MoxTROSE from the years 1892-1903.

—_— Jan. | Feb. | Mar. | April.| May, | June,| July. | Aug. Sept.! Oct. | Nov. Dec.1 —
|
Haddock 359 | 408 | 443 | 294 | 513 | 694 | 877 (10000 | 945 | 804 | 640 | 356 \? Granton
Haddock 437 | 382 | 41-7 | 289 | 41:7 | 444 | 535 | 890 (7000 | 575 | 580 | 507 ’ Montrose.
Cod 44-3 | 481 | 718 {1000 | 495 | 506 | 539 | 386 | 345 | 283 | 343 | 373 i Granton.
Cod 714 | 680 | 796 | 722 | 606 | 787 (210000 | 759 | 665 | 723 | 771 | 780 | Montrose.
Whiting 83-3 (1000 | 822 | 765 | 420 ( 306 ( 687 377 | 562 587 ( 699 | 626 ‘ Granton.
Whiting 833 (10000 | 822 | 765 | 420 | 306 | 391 | 377 | 562 | 587 | 699 [ 626 | Granton.*
Whiting 660 | 1000 | 798 | 954 | 514 | 495 | 807 | 504 | 651 | 715 642 | 560 | Montrose.
Plaice ... 340 | 412 388 337 | 694 | 805 | 683 (70000 | 794 | 914 | 426 | 241 | Granton.
Plaice ... 422 | 512 | 481 | 41-8 | 725 | 10000 | 848 | 1000 | 984 | 926 | 529 | 299 | Granton.}
Plaice .. 3046 | 496 | 540 | 497 | 448 | 539 | 503 | 88 | 536 (1000 | 644 | 359 | Montroge.
Turbot and Lemon Sole | 23:7 | 162 { 165 | 294 | 711 (1000 | 848 | 899 | 680 | 423 | 376 | 273 | Granton.
Saithe ... 144 | 136 | 169 |100-0 | 250 | 577 | 635 | 615 | 308 | 144 | 19| 135 | Montrose.
Ling 592 | 592 | 767 | 837 | 740 |7000 | 578 | 541 | 830 | 614 | 516 | 43-3 | Montrose.
Lemon Sole 405 | 340 ( 429 | 644 | 708 | 753 10000 | 615 | 660 | 53-8 | 50-6 | 38-9 | Montrose.
Turbot ... 406 | 437 | 312 | 718 | 540 | 375 | 469 |1000 | 570 | 500 | 500 | 453 | Montrose.
Halibut... BT | 28| T3 | 158 |7000: 215 | 13:0:¢ 107 | 17| — 17| 1:0 | Montrose.

* Omitting exceptional catch of July, 1897.

T Omitting the abnormal year 1899.

This Table also brings out clearly the differences between the maximum and minimum of the year for
each species, the extent, that is to say, to which the catch shows upon the average a decrease in the season

of scarcity as compared with the season of abundance.

Table :—

These differences are summarised in the following

PrrcenTAGE relation of the Averace CatcH in the least productive month of the year to that of the most
productive month, which is taken in each case as 100.

—_— MONTROSE. GRANTON.

Cod 606 283
Whiting 495 30-6
Ling 433 —
Lemon Sole ... 34:0 }

16-2
Turbot 31-2
Plaice ... 306 241 (29:9)
Haddock 28-9 294
Saithe ... 19 —
Halibut 00 —
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In the following Table are shown the monthly averages for the various fishes adjusted according to
the method suggested by Mr. A, L. Bowley, as already described on p. 291. Owing to the scanty figures
forthcoming in the case of Saithe and Halibut and the doubtful value of the information available in the
case of Skate the statistics for these fishes have not been reinvestigated.

Mo~rtrosE TrawLers. Weighted MoNTHLY AVERAGES of ‘the Catcn of various Fismes, 1892-1902.

(A. L. BowrEy).

e Jan. ‘ Feb. J Mar. 'April. May. | June.| July. | Aug. | Sept. | Oect. | Nov. | Dec. |Average.
Haddock 131:7| 1360 | 125-4] 887| 92:0| 152:0| 214:0| 402-:0| 401-0| 228:0] 230-0| 167-7| 1974
Cod ... 613 72:0( 70-2| 63:7| 53:3| 794]|117-6| 100:3) 781| T75:8| 82:5] 649 76:6
Whiting 72( 130 87| 104 96 61| sy 82 94 93 84 67 87
Plaice T0°7 |- 2006 19 L | 118 156 2L PEad B =00 1 =il = 4T o[ 2t | <1347 21-2
Turbot 26 32 2:0 46 41 27 40 96 48 38 38 32 4+
Lemon Sole ] 90| 106| 159 184 212| 325| 229 21-8] 149| 150 105 169

Lastly, the following Table gives the

“ chance differences ”’ as calculated by Mr. A. L. Bowley, for

the various fish according to the Montrose statistics ; that is to say, the figures here given express the
differences that, if we find them existing between the returns for one month and another, may, as likely
as not, be due to chance or accident alone, and must therefore be exceeded hefore we begin to assume that
differences or fluctuations actually exist in the plentifulness of the fish.

MonTrROSE TRAWLERS.

species of Fish.

TaBLE of “ CuHaNcE DrrrereNces” in the MoxTtury ReTurss for the various
1892-1903.

_ | Haddock. Cod. 1 Whiting. Ling. Plaice. Turbot.  Lemon Sole.
! | I
. : l
Tables unadjusted ... & ’ 22 } 8 l 3 24 25 6 | 2:5
»  adjusted, p. c: ! 28 1 10 ‘ - - 3 —_ * _—

]
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* CONCLUSION,

The differences between the phenomena exhibited by the various species are both well-marked
and numerous, and they are such as to show that we are dealing with actual phenomena proper to the
fish themselves and not merely with deceptive appearances springing from a common cause, such as
the seasonal irregularities of the operations of the ships.

With the unimportant exception of Skate, concerning which our information is probably defective
and probably also confused owing to the inclusion of more species than one, all the fishes dealt with in
these statistics show marked periodic fluctuations according to the season of the year.

No two species of fish show precisely the same periods of annual maximum and minimum.

There are great differences between the different species in regard to the stock remaining on the
ground at the period of least abundance. Only in the case of Saithe and Halibut does the seasonal

migration appear to go to such an extent as to leave the area under consideration altogether deserted by
the fish.

As a general rule, each fish has, within the areas in question, a single maximum and minimum in the
course of the year. Apparent evidence for the existence of a second and less conspicuous maximum, as
discussed in the Granton Report for Haddock, Plaice and Cod, is not borne out by the Montrose statistics,
and tends to disappear or to fall within the limits of uncertainty under a more rigorous investigation of
the figures. In the case of Ling there are two maxima, not widely separated, and in the case of Turbot
also there is better evidence than in the rest for the existence of a subordinate maximum,

No fish reaches its average annual maximum from November to January; and no fish reaches its
average annual minimum froin July to September.

From the Granton records, it would appear that the Whiting has its annual maximum in winter-time
(February), and if that be so it is the cnly fish that has a winter-maximum in this area : the Montrose
returns give us, unfortunately, no clear information in regard to this fish. Cod, according to the Granton
returns, and Saithe and Halibut according to those for Montrose, have their maxima in Spring. The
other fishes all have theirs in Summer or early Autumn.

The one thing certain is that there are notable seasonal fluctuations such as have been described.
But there are many. questions in regard to the cause of these fluctuations or migrations, the extent to
which they are participated in by the fish of different sizes or ages, the relation of the phenomena within
this area to those exhibited by neighbouring and more distant areas, the possible existence of different
races of the same fish with different habits and different routes or periods of migration, all of which
questions and many others of a like kind remain for future investigation.
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With a view to throwing the more salient features into relief, I have drawn up another Table, in
which are inserted the seasonal maxima and minima for each species of fish, to the neglect of all the minor

fluctuations,

happens, it is not recorded here :—

When the minimum is ill-defined or spread over a lengthy period, as not unfrequently

SumMARY, showing the periods of Maxivum and Misimum frequency of the various species of Fish,
according to the Granton and Montrose Statistics.

Spring. Summer. Autumn, Winter.
| Mar. % Apr. | May. June.] July.i Aug. | Sept. | Oct. | Nov.| Dec. | Jan. | Feb.
Haddock -- i o o + ot e Granton,
Haddock — —_ o e + -+ S Montrose.
Cod - —- ... | Granton.
Cod + Montrose.
Saithe ... + —— Montrose.
Ling . + —_ ... | Montrose.
‘Whiting o — = e + | Granton.
Plaice 4+ i Granton.
Plaice ... + = - Montrose.
Tuarbot ... Montrose,
Lemon Sole oo -+ - — | — | Montrose.
Turbot and Lemon Sole s e EE — | Granton.
Halibut... | + . Montrose.

Lastly, if only to show the irregularities of the fishing, I add a Table in which are shewn, since 1892,
the years in which the catch of each sort of fish was equal to, or exceeded, the average ; the averages being
in this case drawn, for Montrose and Granton alike, only for the twelve years 1892-1903, for which
statistics are available from hoth places :—

TaBre showing the YEARs of AVERAGE or more than AVERAGE Carcu for each kind of Fisu for the
PEer1iop 1892-1903.
average or more than average catch by +, and the worst year of the whole period by —.

In each case the best year of the whole period is denoted by + +, the years of

| | } |
_— 1892.| 1893.’ 1394, 1895.! 1896. 1897.L 1898. 1899.L 1900. 1901.i 1902.[ 1903.; —_
| | | ! |
| | i
Haddock + + + + + -+ el - + Granton.
Haddock + o2 FE < 4 + | - + | Montrose.
Cod i e 5 i s P L + | Granton.
Cod 2% — + Sk | + + | Montrose.
Saithe ... P — | ++ | | i ... | Montrose.
Ling + + | ++ “+ R e — ... | Montrose.
Whiting SF e e %t { + - + + Granton.
Whiting S e g sias s o -+ + + + | Montrose.
Plaice ... |+ [ + — ‘ ++ | Granton.
Plaice ... + + + b + + + | — Montrose.
Turbot ... AR pnt r 5 L+ | = ... | Montrose,
Lemon Sole ... eis | + | ++ + — Ko e ... | Montrose.
Turbot and Lemon Sole + I SRR res + | + + + + Granton,
Halibut... + + ‘ 4 ot l + + + ... | Montrose.
i {1 + st + 4+ o -+ - Granton.
Total Catch 1 T g i i = & 5| 4 E = L Montross.
‘ .




