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TWENTIETH ANNUAL REPORT 

TO THE RIGHT HONOURABLE 

LORD BALFOUR or BURLEIGH, 
His Majesty's Secretary for Scotland. 

Orrice or THE FisHERY Boarp 

FOR SCOTLAND, 

Epinpureu, 7th August, 1902. 

My Lorp, 

In continuation of our Twentieth Annual Report, we 
have the honour to submit— 

PART III.—SCIENTIFIC INVESTIGATIONS. 

GENERAL STATEMENT. 

This part of the Twentieth Annual Report contains an account 
of the principal scientific investigations conducted by the Board in 
1901, in connection with the sea fisheries of Scotland, so far as 
they have been completed. In the course of the year the researches 
on the life-history and habits of the food-fishes were prosecuted on 
the same general lines as in previous years, partly at the Marine 
Laboratory, Bay of Nige, Aberdeen, partly by means of the Garland, 
the small steam-yacht which was provided for the trawling 
experiments, and partly by the utilisation of steam-trawlers fishing 
from the port of Aberdeen. 

As explained in previous Reports, the small size of the Garland 
has hampered and curtailed the investigations, not only on the 
fishing grounds offshore, from which the greater part of the fish 
supply is drawn, but also in the Moray Firth and territorial waters. 
This disadvantage has been met, as far as circumstances permitted, 
by making use of steam-trawlers on various occasions throughout: 
the year. Scientific work on board vessels engaged in commercial 
fishing can, however, be conducted only under great disadvantages, 
and with results much less complete than when done by an efficient 
vessel properly equipped for the purpose. When the British part 
of the international scientific investigation of the North Sea has 
been begun, it will be possible to carry on the work referred to in 
a thorough and satisfactory manner. 

The hatching operations at the Sea Fish Hatchery, Bay of Nigg, 
were continued as in previous years, 65,377,000 fertilised eggs of 
the plaice being collected from the spawning pond, and 51,800,000 
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fry produced. In this connection it may be stated that the 
Government of New South Wales has decided to erect a similar 
Marine Hatchery for Colonial and European fishes at Port Hacking, 
near Sydney, and that, with the co-operation of the Department, 
the experiment of introducing European food-fishes and crustacea 
to the waters of the Colony is now being made, the first shipment 
of living plaice, soles, turbot, brill, lobsters, and crabs having been 
despatched under suitable arrangements. 

As stated in last year’s Report, the Technical Education Com- 
mittee of the County Council of Aberdeen made a grant of £200 
to assist in providing tanks at the Marine Laboratory on condition 
that facilities were granted for the instruction of fishermen from 
the county. The first series of demonstrations to selected fishermen 
from various parts of the coast has now been given, and it is 
satisfactory to state that the fishermen showed an intelligent 
interest in the instruction they received. 

THE INFLUENCE OF TRAWLING. 

The results of the trawling experiments of the Garland, together 
with the various Tables embodying the observations in detail, and 
the statistics of line-fishing in the Moray Firth, are given in a 
separate Report (p. 17). The experiments were made mostly in 
the Firth of Clyde and Firth of Forth. The work was considerably 
interrupted by stormy weather and the necessity of taking the 
vessel into harbour for repairs. 

The hauls made in the Moray Firth were too few to enable 
a comparison of the results to be made with those in previous 
years, but the statistics showing the catches by line-fishermen 
within the Moray Firth indicate a considerable fall in the gross 
quantity of fish caught, and a slight decrease in the average catch 
per shot of the line. The quantity is the lowest since these 
statistics began to be collected in 1894, as one might expect from 
the gradual decadence of line-fishing on the Scottish coast generally, 
which is referred to in Part I. cf the Annual Report (p. xxi.). 

The quantities and the average catch per shot are given in the 
following Table for each of the seven districts during the last six 
years :— 

1898. 1899. 1900. 1901. 

District. 

aa Owts. aoe Cwts ay Owts. eee 

Wicke 5°40 § 44,258 | 6°16 | 31,383 | 6°49 | 26,116 | 5°106 23,927 | 4°525 | 28,649 | 4°339 

Lybster 4,241 | 2°87 7,118 | 4:22 4,438 | 3°26 4,309 | 1°398 3,468 | 1°506 3,043 | 1°955 

Helmsdale . | 18,360 | 4°71 | 17,148 | 4°93 | 13,143 | 3°84 | 12,752 | 3°85 10,330 | 3°606 8,927 | 3°185 

Cromarty 15,317 | 2°51 | 14,7386 | 2°48 | 12,428 | 2:065 | 11,183 | 1°815 11,070 | 1°839 9,378 | 1°653 

Findhorn 63,521 | 4°46 | 46,694 | 2°66 § 30,770 | 2-088] 31,825 | 1°957 21,724 | 2°31 14,286 | 2-016 

Buckie 57,450 | 5°05 | 50,067 | 4°77 | 41,102 | 4°24 | 34,915 | 3°357 22,855 | 3°209 4 16,252 | 2°690 

Banff . 66,471 | 3°82 | 61,329 | 8°70 § 36,057 | 2°13 | 26,675 | 2°406 18,471 | 1°834 | 11,918 | 1°853 

Total . 4°26 | 241,350 | 3°83 | 169,321 | 3:244]147,775 | 2°666 111,845 | 2°600} 92,453 | 2-554 
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‘These figures show how great has been the progressive decline in 
recent years in the quantities of fish taken by line within the 
closed waters of the Moray Firth, notwithstanding the benefits 
accruing from the closure. The quantity landed last year was the 
lowest throughout the period of eight years during which these 
statistics have been collected, and 19,392 ewts. less than in 1900. 

In three of the districts—namely, Lybster, Helmsdale, and 
Banff—all the line-caught fish landed were caught within the 
closed waters. In the other cases a varying proportion of the line 
fish landed was derived from other areas. 

The decrease in the quantity was shared by each of the seven 
districts except one—viz., Wick—where there was a slight increase 
in the total. The greatest decline in quantity was exhibited in 
the three districts on the south coast—Banff, Buckie, and Findhorn. 

With respect to the various kinds of fish taken by line within 
the closed area, the quantities and averages for last year and the 
preceding four years are as follow :— 

FISH. 

\ 

56,208 1°07 Cod 52,753 | 0°95 | 33,572 | 0-779] 32,859 | 0-907 

Ling 2,567 | 0-049} 2,883 |0°052} 2,392] 0-055] 3,247 | 0-09 

Torsk — 43| — 82) — 18} — 147 | 0°004 

Saithe - 0:18 | 14,881} 0-28 | 9,383 |0°169] 9,126] 0-212] 4,228} 0-12 

Haddock - | 126,031 | 2-004] 81,098 | 1:554] 63,075 | 1-229] 54,887 | 1-275] 39,273 | 1-08 

Whiting -[| 3,319) 0°052] 1,535 | 0-029] 1,323 |0°023] 1,736] 0°04 J 1,940] 0°05 

Turbot - - 16 | — 13); — 60 | — 4) — 9} — 

Halibut - 707 | 0-011 730 | 0-013 762 | 0°013 253 | 0°005 675 | 0°02 

Lemon Sole - iW) — £ig= 6 N= ds [b 10) = 

‘* Flounder, | 
Plaice, and 
Brill”- -] 3,978| 0063) 3,425 | 0°065} 5,005 | 0-09 4,242 | 0-098] 3,639 | 0°10 

Conger- -f 1,533} 0°024 826 | 0-015 741 | 0-013 333 | 0-007 519 | 0-01 

Skate - = 3,999 | 0-063} 3,273 | 0°062] 3,584 | 0-064 2,509 | O°058§ 3,737 | 0°10 

Other kinds of 
White Fish - 6,663 | 071054 4,574 | 0°087 3,116 | 0°056 2,769 | 0°064f 2,169 | 0°06 

The decline in the quantity of haddocks was very great, the 
decrease amounting last year to 15,614 cwts.; and each year has 
shown a corresponding fall compared with the preceding year. 
In 1895, the quantity caught by line in the closed area was 
178,370 cwts. The decrease of the annual catch in the seven 
years is thus equal to 139,097 cwts. The catch of cod 
was much more steady, the decline being small, viz. 713 cwts., 
but in previous years the quantity was very much greater. Ling 
showed an increase from 2392 to 3247 ewts., and the quantity of 
whiting was also somewhat greater than in the preceding year, 
and there was also an increase in halibut and skate. The quantity 
of “ flounder, plaice, and brill” was rather less, viz. 3639 cwts., as 
against 4242 ewts. The quantity of turbot returned as caught by 
line in the Moray Firth last year was 9 cwts., as against 4 cwts. in 
the preceding year, and 60 cwts. in 1899; and there were 11 cwts. 
of lemon soles ag compared with 4 cwts. 
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The statistics dealing with the number of “shots” of the line- 
fishing boats in the Moray Firth, or the number of trips to the 
fishing grounds, show that the decrease noted last year has con- 
tinued. The number of shots both of the large and of the small 
boats diminished in 1901 compared with 1900, the decrease being 
marked in the large or great-line boats. The figures for the past 
eight years are as follows :— 

1894 1895 1896 1897 | 1898 1899 1900 1901 

Large Boats,| 7,082 7,710 | 11,915 | 14,039 | 10,330 | 12,665 5,595| 4,197 

Small Boats, | 54,866 50,643 | 48,346 | 48,836 | 41,853 | 42,808 33,572] 31,992 

61,948 | 58,353 | 60,261 | 62,875 | 52,183 | 55,473 | 39,167] 36,189 

In both cases the numbers are much less than in any previous 
year. As already indicated, the cause of this decay in line-fishing 
is to be sought in the general conditions of the fishing industry, 
rather than in any special conditious in the Moray Firth, since the 
_same change is manifested on other parts of the coast. 

The stations within the closed waters of the Firth of Forth were 
examined in September 1900, and in the following March, April, 
and July. The results are of interest owing to the interval which 
bas elapsed since this area was closed to trawlers, and since the 
stations were last examined. It is desirable therefore to compare 
the hauls recently made with those made in corresponding periods 
of previous years, and which were specially dealt with in the Four- 
teenth Annual Report. In that Report the catches taken in the 
ten years 1886-1895 were described, the ten years being grouped 
into two periods of five years each for comparison, viz., 1886-1890 
and 1891-1895. 

The particulars regarding the gross catches and the proportions 
of round-fishes and flat-fishes in the three periods are as follow, the 
totals including skates and “ other fishes,” mostly inedible. 

Flat-fishes, Round Fishes. Total. 

PERIOD. Hauls: |e ee eee 

No. |Average| °/, No. |Average.| °/, No. |Average. 

1st—1886-1890.; 65 | 8,647 | 133°0 | 55:2 |6,608| 101°7 | 42:2 | 15,659 | 240-9 

2nd—1891-1895.| 106 16,005] 151:0 | 54:4 |12,702) 1198 | 48:2 | 29,404 | 27774 

srd—1900-1901.| 26 | 4,078) 156°8 | 65°3 | 1,919 73°8 | 307 | 6,241 | 240°0 
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These figures indicate that the average abundance of all kinds of 
fish, taken together, in the closed waters, in the months named, 
was much the same in the period 1886-1890, as in 1900-1901, 
while there was an increase in the second period. The average for 
flat-fishes is greater in each successive period, and greater in each 
month of the successive periods, with the exception of September 
in the last. There is not the same uniformity in the average catch 
of round fishes, a circumstance due for the most part to the great 
fluctuations in the numbers of haddocks captured. 

The statistics relating to the flat-fishes show a general uniformity 
in the variations, indicating a relative falling off in the abundance 
of plaice within the closed ‘waters, and an increase in the number 
of dabs. The average number of plaice caught per haul of the net 
in the corresponding months of the three periods was 56:4 for the 
first period, 51°8 for the second, and 46°53 for the third. The per- 
centage proportions of plaice among the total flat-fishes in the 
three periods were respectively 494, 34:3, and 29°5. Both the 
averages and the percentages therefore show a progressive decline 
in the abundance of plaice within the closed waters. The averages 
and percentages of lemon soles are less uniform. The average in 
the first period was 22, in the second period 19, and in the third 
20; showing therefore a decrease from the first to the second, and 
a slight increase from the second to the third. The respective 
percentages were 16°5, 12°6, and 12°7. 

The corresponding figures referring to common dabs show an 
increase from one period to another, but the increase from the 
second to the third period is comparatively slight. The respective 
averages for the three periods are 36°5, 52°53, and 53:8, and the per- 
centages 275, 34:6, and 34:3. The averages and percentages of 
long rough dabs show a progressive increase from one period to 
another. In the first period the average number per haul of the 
net was 16°2, in the second period it was 25:2, and in the third 
period 33°5 ; the corresponding percentages being 12:2, 16°7, and 
21°5 

The total number of other flat-fishes taken was too small to 
make their averages of any value, viz. 174 witches, 13 turbot, 8 
brill, and 283 flounders ; the averages for the witches in the three 
periods were 0°6, 0:9, and 1°5, and for the flounders 0°8, 1:0 and 1:0. 

The renewed investigation concerning the change in abundance 
of the various species within the closed waters confirms the con- 
clusions reached in 1896 on this subject. It was then stated that 
“it appears to be fairly well proved that there has been a diminu- 
tion of the more important flat-fishes in the closed waters, instead 
of an increase, as was anticipated,” and that, on the other hand, the 
numbers of common dabs and long rough dabs had increased, and 
had to a certain extent taken the place of the more valuable kinds. 
The above figures, while they show these changes between the first 
and the second periods, also indicate that a balance has not yet 
been obtained, but that the decrease in plaice and the increase in 
long rough dabs still appear to continue within the closed waters. 
The increase in common dabs, as indicated by the recent hauls, is 
less marked, while lemon soles appear to have rather increased ; 
and it may be that in the case of these species a balance has been, 
or is being established. 
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With regard to round fishes the averages do not allow any 
certain conclusion to be drawn. The abundance of these fishes, as 
tested by experimental fishing, while subject to the same vicissi- 
tudes as the flat-fishes, is subject to others in addition, due to their 
shoaling habits and more erratic movements. The diminution of 
haddocks, for example, from an average of 74°53 and a percentage of 
62:0 in the period 1890-95, to an average of 3:9 and a percentage 
of 5°3 in the hauls in 1900-1, is obviously unassociated with the 
closure. The only round fish which shows a progressive increase 
in both the average and the percentage from one period to another 
is the gurnard, which spawns very largely indeed in the Firth of 
Forth, and enters it in summer for that purpose; but there is no 
satisfactory evidence that the closure has increased the number of 
round fishes generally within the closed area. 

Experience shows that the satisfactory determination of the 
question in regard to round fishes would require more ample means 
of investigation than were available, because the separation of the 
fluctuations due to natural causes from any variation that might 
arise from the closure of the waters to trawling, is, for the reasons 
above stated, much more difficult than in the case of flat-fishes. 
Not only did the small size of the “ Garland,” and its comparative 
unseaworthiness, interfere with the completeness of the observa- 
tions, but the small trawl used has proved a most inefficient 
instrument for the work, compared with the trawls used by ordinary 
trawlers. This inefficiency of the “ Garland” in these respects has 
been pointed out in each of the Annual Reports since 1889. 

Nortu SEA INVESTIGATIONS. 

In connection with the question of the impoverishment of the 
fishing grounds in the North Sea and the relative abundance 
of the food-fishes in the Moray Firth and territorial waters, an 
euquiry has been made by means of steam-trawlers fishing from 
the port of Aberdeen, the results of which are embodied in a paper 
in the present Report by Dr T. Wemyss Fulton, the Scientific 
Superintendent. Part of the investigation consisted in the 
employment of trawlers, as a rule once a month, for the most part 
in the Moray Firth, Aberdeen Bay and neighbourhood, and 
occasionally offshore, the results of 155 hauls of the otter-traw] 
being recorded. A number of experiments were also made with 
special nets and large collections of young fishes obtained. 

In addition to the investigations referred to, detailed statistics 
were obtained regarding the fish landed at Aberdeen by a con- 
siderable number of trawlers. One series shows the quantities of 
the various kinds of fish landed on each trip, or voyage, by six 
steam-trawlers over a period of years; in two instances the period 
comprises sixteen years, from 1885 to 1900 inclusive, and in the 
other four cases it comprises ten years, from 1890 to 1900. The 
quantities of fish landed in each month and year by these vessels, 
and the number of voyages, are given in a series of Tables appended. 
It is shown that in recent years, especially since the use of the 
otter-trawl instead of the beam-trawl, the aggregate catch has in 
nearly all cases been increased. In the four years 1891-94, the 
four steam-trawlers referred to landed 72,409 ewts. of fish, while in 
the four years 1897-1900 they landed 86,837 cwts., or 14,428 cwts. 
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more. ‘The increase was entirely in round fishes, the quantity of 
flat-fishes landed having diminished. The reduction in plaice and 
lemon soles was especially great; but, on the other hand, witches 
and megrims were landed in increased quantities, indicating that 
the fishing had been carried on on very different grounds in the 
earlier and later years, and that without information as to the 
places where the fish were caught, such statistics are of little value 
in connection with the question of the impoverishment of fishing 
grounds. 

The second series of statistics were designed to remedy this 
defect, the places where the fish were caught being recorded as well 
as the quantities and the duration of the fishing operations. It is 
shown that the area of trawling has been greatly extended since 
1891, and that new grounds, comprising in the North Sea the 
region between the fifty-fathom and the one hundred-fathom line, 
or about 30,000 square miles, have been opened up by the intro- 
duction of the otter-trawl. Most of the fish landed by trawlers in 
the corresponding period in 1901 were obtained from these new 
grounds, a circumstance which to a large extent accounts for the 
diminution of the quantity of plaice landed in recent years. Charts 
and Tables are appended showing the areas in which the fish were_ 
caught by the trawlers about which particulars were obtained in 
the first three months of 1891 and 1901, and during the whole of 
1901. 

THE HATCHING AND REARING OF Foo FISHEs. 

During the hatching season last year operations were confined 
to the plaice, of which, as already mentioned, 65,377,000 fertilised 
eggs were collected, and 51,800,000 plaice fry were obtained. In 
October the stuck of breeding fishes in the pond numbered 625, 
and it was found that most of the females had well-developed eggs, 
showing that their condition in confinement from the previous 
season had been satisfactory. In December this stock was supple- 
mented by other 581 fishes, obtained from trawlers, of which a 
number, as usual, subsequently died. On 8th January, when all 
the fishes were examined, there were 1071 in the pond, and of the 
females 560 were considered as likely to spawn normally, the other 
240 females being uncertain and mostly immature. The first 
fertilised eggs were collected on 12th January, although spawning 
did not become general until more than a week later ; it continued 
to increase for about a month and a half, and was maintained at a 
high level for other five weeks, most eggs being obtained between 
the end of the first week and the end of the third week in April. 
The last eggs were collected on 2nd May. Owing to cold weather 
with frost and snow in January and February, the temperature of 
the water was much reduced, and spawning on one or two occasions 
was interrupted. 

The conditions for the hatching of so large a number of eggs 
were satisfactory, the salinity of the water falling below 1027 only 
on fourteen out of 110 days, and the filtration caused little trouble. 

OBSERVATIONS ON THE FooD OF FISHES. 

The observations contained in this paper by Mr. T. Scott refer 
chiefly to the food of small and immature fishes, but the food of 
several of the larger species is also described. The number of 
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fishes specially dealt with is over 2000, and represents 56 different 
kinds, belonging to 37 genera. In the examination of these fishes 
special care was taken that it should be as exhaustive as possible, 
and the general results brought out tend to show that the food of 
small and immature fishes of all kinds consists largely of minute 
and young crustacea, and that though young shell-fishes and other 
invertebrates are also sometimes met with in the stomachs 
examined, they are usually much less frequently observed, and 
therefore, as a food supply for small fishes, they are not so 
important. It is also shown that minute crustacea form the chief 
constituent in the food of the young of many species, which when 
adult live mostly on other organisms. 

In the preliminary part of the paper reference is made to the 
difficulty sometimes experienced in identifying the contents of 
fishes’ stomachs, especially if these should consist of the remains of 
soft-bodied animals; and in connection with this it is pointed out 
that where the contents consist of fish remains, the earstones, if 
present, from their peculiar form or structure may sometimes 
be of use in assisting to identify the species to which the remains 
belong. 

THE Cop, SAITHE, AND LYTHE. 

The paper contributed to the Report by Dr. Williamson covers 
an investigation into the structure of these three species of the cod 
family, and is part of a research on the specific differences of the 
members of the group. 

A revision of the species of this family is much to be desired ; 
and as a basis for a stable classification, and for the fixing or 
elimination of certain doubtful species, the work detailed in the 
present Report was taken up. ‘Three forms, viz., the cod, saithe, 
and lythe, are treated very fully. They are compared with one 
another as to their external characters, and also as to the shape of 
the bones which go to form the skeleton of the head. 

The various external characters which distinguish the species 
from one another are very fully described, a series of measurements 
being given ; while the differences and resemblances in the bones of 
the head are compared. The paper, which is illustrated by a series 
of plates, will, when completed, form a valuable memoir of the 
group. 

THE PARASITES OF FISHES. 

The study of fish parasites is intimately associated with fishery 
investigations, and has, therefore, for the past few years had special 
attention devoted to it. Mr. T. Scott contributes an additional 
paper on the subject to the present Report. There is still consider- 
able divergence of opinion as to whether these so-called parasites 
are really injurious to fishes or not. Weakly fish are occasionally 
captured, which on examination are seen to be infested with 
parasites, but it is not generally clear whether the emaciated con- 
dition of the fish is owing to their presence or has resulted from 
another cause, the parasites merely taking advantage of the reduced 
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vitality of the fish, There are certainly instances in which 
parasites appear to be injurious ; flat-fishes for example, have been 
found to have had their gills partially destroyed by the swarms of 
young Caligide and Zernwa adhering to them. On the other hand 
there are numerous fishes such as cod, salmon, halibut, turbot, etc., 
seldom free from parasites of one kind or another, though 
apparently healthy. 

Eighteen species of fish parasites are recorded in this paper, 
sixteen of which belong to the Copepoda and two to the Trematoda. 
Five of the copepods and one trematode are apparently new to 
science, the other trematode is new to Britain. 

THE RATE OF GROWTH OF FISHES. 

The results of continued investigations on this subject are con- 
tained in a paper by Dr. Wemyss Fulton in the present Report, 
the fishes dealt with being the plaice, common dab, long rough dab, 
haddock, and whiting. It is shown that the growth of flat-fishes 
is very much slower than the growth of round-fishes. While a 
young haddock for example, at the end of its first summer’s 
growth averages in length about six-and-three-quarter inches and 
weighs nearly an ounce-an-a-half, a young plaice of corresponding 
age measures about two-and-a-half inches and weighs about one- 
twelfth of an ounce. After the second summer’s growth the 
haddock averages nearly eleven inches in length and about six-and- 
three-quarter ounces in weight, while a plaice of corresponding age > 
averages five-and-three-quarter inches and weighs a little over one 
ounce. The differences in rate of growth are correlated with the 
change in conformation which the flat-fishes undergo. 

Growth is also shown to be closely related to the temperature 
of the water, being accelerated in summer and retarded or arrested 
in winter in inshore waters; it is slower but more continuous 
in the deeper water where the range of seasonal temperature is 
much more restricted. Partly for this reason, and partly because 
of the later period of spawning, young haddocks taken in autumn 
in the deep water off the Shetland Isles are about two inches 
smaller, on an average, than in the inshore water at Aberdeen, but 
during the winter months they make up leeway considerably. In 
areas like the Firth of Forth, where the seasonal change of temper- 
ature is marked, the rate of growth varies accordingly, being rapid 
in summer and very slow in winter, while young plaice on the 
beaches, subjected to the greatest extremes of temperature, show 
the greatest variation, growth ceasing in winter. 

The rate of growth of one and the same species may vary also 
according to the locality and independently of the temperature. 
Thus both the plaice, the common dab, and the long-rough dab grow 
more slowly on the West Coast than on the East Coast, and the 
same is true of the plaice in the south-eastern part of the North 
Sea, where the water is derived from the Channel. The long rough 
dab grows more rapidly in the Firth of Forth than off Aberdeen; 
still more slowly off the Shetlands, and slowest of all in the Clyde, 
where a dwarf race exists. 
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The size and age at maturity of the species mentioned were 
determined, the flat-fishes, in relation to their size, reaching 
maturity at a later age than the round fishes, and the males 
becoming mature earlier than the females. The paper is illustrated 
by a series of plates. 

THE INVERTEBRATE FAUNA. 

The collections of crustacea made in connection with the fishery 
investigations carried on during the past year have in a number 
of instances proved to be of considerable interest, and are 
described in a paper by Mr T. Scott. Several apparently un- 
described species have been obtained in these collections, while 
others though recorded elsewhere have not previously been 
obtained in Scottish waters. The number of the former recorded 
in this paper is ten, and it has been found necessary to institute 
new genera for five of them, all belonging to the Copepoda. Two 
rare parasitic forms are described—one parasitic on an Amphipod 
crustacean and the other on a starfish. 

Mr F. G. Pearcey also contributes a paper on the echinoderms 
of the Moray Firth, with Tables showing their distribution at 
various parts of the area. 

We have the honour to be, 

Your Lordship’s most obedient servants, 

ANGUS SUTHERLAND, Chairman. 
D, CRAWFORD, Deputy-Chairman. 
DARCY W. THOMPSON. 
J. RITCHIE WELCH. 
W.. kh. DUGULD: 
L. MILLOY. 
D. MEARNS. 

WM. C. ROBERTSON, Secretary. 



SCIENTIFIC REPORTS. 

I. REPORT ON THE TRAWLING EXPERIMENTS OF THE 

“GARLAND,” AND ON THE FISHERY STATISTICS 

RELATING THERETO. 

INTRODUCTORY. 

During last year the trawling investigations of the ‘ Garland ” were 
conducted in the Moray Firth, the Firth of Forth, and the Firth of 
Clyde, and a number of special hauls were made with the shrimp-net 
and with small-meshed nets. The work at each station consists in— 
(1) trawling along a selected line for a specified distance, determined 
usually by cross-bearings, all the fish caught being enumerated, measured, 
and recorded; (2) observations on the temperature, density, and 
transparency of the water, on the condition of the weather, cc.; 
(3) collections of the pelagic organisms floating in the water. The 
Tables relating to the chief of these investigations will be found 
appended to this Report. 

The fishery statistics which have been collected in the districts of the 
Moray Firth in connection with the trawling experiments there, and 
which show the quantities of the various kinds of fish caught by line 
fishermen within the closed waters in each month of the year, and for 
the whole year, with the respective averages per “shot” of the lines, 
are also appended, and are discussed below. ‘These statistics were 
collected under the supervision of the Fishery Officers of the various 
districts concerned. The trawling records were made by Mr. F. G, 
Pearcey, the naturalist on board the ‘“ Garland.” 

As in former years, the work of the “Garland” was frequently 
interrupted by stormy weather, especially during the winter and autumn 
months, her small size requiring her to lie up for considerable periods 
in port. ‘To the detentions from this cause were added those arising 
from the necessity of repairs and the annual overhaul, after which she 
was ordered to proceed to the West Coast. 

The insufficiency of the vessel for the work she was intended to 
perform has been referred to in previous Reports, with respect not only 
to her unseaworthiness, but to the ineffectiveness of her small trawl 
in catching fish. In this particular the hauls of the commercial 
trawlers (p. 92) form a striking contrast. 

B 
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THe Moray Fira. 

A number of hauls were made in the Cromarty Firth in January, 
as recorded in the Tables, but they were insufficient to enable a 
comparison to be made with former years. The statistics showing the 
catches by line fishermen within the Moray Firth, given in the 
appended Tables, indicate a considerable fall in the gross quantity of 
fish caught, and a slight decrease in the average catch per shot of the 
line. The quantity is the lowest since these statistics began to be 
collected in 1894, as one might expect from the gradual decadence of 
line-fishing on the Scottish coast generally, which is referred to in 
Part I. of the present Annual Report (p. xxi.). 

The quantities and the average catch per shot are given in the 
following Table for each of the seven districts during the last six 
years :— 

1896 1897 1898 1899. 1900- 1901. 

District. Sa 
= Aver-f Aver- 5 Aver- z Aver- Aver- Aver- 

Cwts. age Cwts. aes Cwts. age. Cwts. age. Cwts. age, Cwts. age. 

| Wick, - - | 31,556 5°40 | 44,258 6°16 | 31,383 6°49 | 26,116 | 5°106 9 23,927 4°535 | 28,649 4°339 
| Lybster, - -] 4,241 2°87 7,118 4°22 4,438 | 3°26 4,309 | 1:398 3,468 1°506 § 3,043 1°955 
| Helmsdale, -] 18,360 | 4°71 | 17,148 | 4°93 ] 13,143 | 3°84 | 12,752 | 3°85 10,330 | 3°606% 8,927 | 3°185 
Cromarty, -| 15,317 | 2°51 | 14,736 2°48 ff 12,428 2-065 J 11,183 | 1°815 § 11,070 1°839 j 9,378 1°653 
Findhorn, - | 63,521 4°46 | 46,694 2°66 § 30,770 2-088 | 31,825 | 1°957 § 21,724 2°31 | 14,286 2°016 
Buckie, - - | 57,450 5°05 § 50,067 4°77 § 41,102 4°24 9 34,915 | 3°357 § 22,855 3°209 § 16,252 2°690 
Banff, - - | 66,471 3°82 | 61,329 3°70 | 36,057 2°13 | 26,675 | 2°406 § 18,471 1-834 } 11,918 1°853 

Total, - ]256,916 | 4:26 f241,350 | 3°83 169,321 | 3-244 4147,775 | 2-666 [111,845 | 2-600] 92,453 | 2-554 

These figures show how great has been the progressive decline in 
recent years in the quantities of fish taken by line within the closed 
waters of the Moray Firth, notwithstanding the benefits accruing from 
the closure. The quantity landed last year was the lowest throughout 
the period of eight years during which these statistics have been 
collected, and 19,392 ewts. less than in 1890. The average take per 
“shot” has also diminished as well as the totals, as the following 
figures show :— 

Total. 1894 | 1895 | 1896 | 1897 | 1898 | 1899 | 1900 | 1901 

| Quantity, - |218,494/258,589/256,916 241,350 169,321) 147,775)111,845) 92,453 

| Average, -| 3°05 | 443 | 426 | 3°83 | 3:°25 | 2:66 | 2°60 | 2°55 

In three of the districts—namely, Lybster, Helmsdale, and Banff— 
all the line-caught fish landed were caught within the closed waters. 
In the other cases a varying proportion of the line fish landed was 
derived from other areas. 

The decrease in the quantity was shared by each of the seven districts 
except one—viz., Wick—where there was a slight increase in the total— 
from 23,927 ewts. to 28,649 cwts. The average per shot was, however, 
a little less, 4°34, compared with 4°53 in 1900. The greatest decline in 
quantity was exhibited in the three districts on the South Coast— Banff, 
Buckie, and Findhorn. The quantity of fish caught by line in the 
Moray Firth and landed in the Banff district last year was 11,918 ewts., 
as against 18,471 ewts. in 1900, and 26,675 ewts. in 1899; in 1895 the 
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corresponding quantity was 76,491 ewts. In Buckie district the total 
fell from 22,855 ewts. in 1900 to 16,252 ewts. in 1901; in 1899 it was 
34,915 ewts. and in 1896 57,450 ewts. In Findhorn district the 
quantity in 1891 was 14,286 ewts., as against 21,724 cwts. in the 
previous year, and 68,761 ewts.in 1895. The average catch per “shot” 
increased slightly in Lybster and Banff districts, and diminished in the 
other districts. 

In connection with this rapid decline in the quantity of fish caught 
by line in the closed waters of the Moray Firth—amounting to 164,463 
ewts. in the course of six years—it would be of interest to determine 
the quantity caught by foreign trawlers frequenting the Firth. On 
this point, however, information is defective. In the course of the year 
twenty-six different foreign trawlers were observed by the cruisers 
fishing at one time or another within the Moray Firth—viz., 13 under 
the Norwegian flag, 3 Danish, 3 Icelandic, 2 Dutch, 3 Belgian, and 
2German. Many of these, as, for example, the German vessels, were 
there for a few days only, but most of the Norwegian trawlers appear 
to fish in the Moray Firth with regularity. According to the returns, 
the quantity of fish landed by the foreign trawlers at Grimsby and 
Hull, after they had been observed fishing in the Moray Firth, amounted 
to a little over 7,000 cwts. No doubt fish caught there were also 
landed sometimes at foreign ports, but, on the other hand, a proportion 
of the fish landed at Grimsby and Hull may have been taken elsewhere 
than in the Moray Firth. The quantity, it will be observed, bears a 
very small proportion to the shortage in line-caught fish. 

With respect to the various kinds of fish taken by line within the 
closed area, the quantities and averages for last year and the preceding 
four years are as follow :— 

FISH. 

Saithe - 
Haddock - - 
Whiting - - 
Turbot - - - 
Halibut - - - 
Lemon Sole - 
“Flounder, Plaice, 

and Brill” 
Conger - 
Skate - - 
Other kinds - 

0-013 

0°09 
0013 
0-064 

4,242 
333 

2,509 
2,769 

0°098 
0°007 
07058 
0°064 0°056 

The decline in the quantity of haddocks is very great, the decrease 
amounting last year to 15,614 cwts.; and each year has shown a corres- 
ponding fall compared with the preceding year. In 1895, the quantity 
caught by line in the closed area was 178,370 ewts., in 1894 it was 
156,703 ewts., and in 1897 126,031 ewts. |The decrease of the annual 
catch in the seven years is thus equal to 139,097 ewts. The catch of 
cod was much more steady, the decline being small, viz. 713 ewts., but 
in previous years the quantity was very much greater, e.g. 79,731 ewts. 
in 1897. Ling showed an increase from 2392 to 3247 ewts., and the 
quantity of whiting was also somewhat greater than in the preceding 
year, and there was also an increase in halibut and skate. The quantity 
of ‘flounder, plaice, and brill” was rather less, viz. 3639 ewts., as 
against 4242 ewts., but the average catch per shot was somewhat higher, 
viz., 01, compared with 0:09, The average per shot was also rather 

. 
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higher for cod, ling, and whiting, and less for haddock and saithe. The 
quantity of turbot returned as caught by line in the Moray Firth last 
year was 9 ewts., as against 4 ewts. in the preceding year, and 60 ewts. 
in 1899; and there were 11 cwts. of lemon soles as compared with 4 
ewts. 

The statistics dealing with the number of “shots” of the line-fishing 
boats in the Moray Firth, or the number of trips to the fishing grounds, 
show that the decrease noted last year has continued. The number of 
shots both of the large and the small boats diminished in 1901 compared 
with 1900, the decrease being marked in the large or great-line boats. 
The figures for the past eight years are as follows :— 

1894 | 1895 | 1896 | 1897 | 1898 | 1899 | 1900 | 1901 

Large Boats, 7,082 | 7,710 | 11,915 | 14,039 | 10,330 |12,665 | 5,595 | 4,197 

Small Boats, | 54,866 |50,643 | 48,346 | 48, 36 | 41,853 | 42,808 |33,572 |31,992 
: | 

61,948 |58,353 | 60,261 |62,875 [52,183 [55,473 |39,167 |36,189 

In both cases the numbers are much less than in any previous year. 
As already indicated, the cause of this decay in line-fishing is to be 
sought in the general conditions of the fishing industry, raiher than in 
any special conditions in the Moray Firth, since the same change is 
manifested on other parts of the coast. 

The detailed statistics for each of the districts are as follows :— 

Wick. Lybster. Helmsdale. | Cromarty. Findhorn. Buckie. Banff. 

Year. 3 : wlan Sa: . . SA Gee le e a” 
CS) = o = o — o | ) 4 © 4 

| 3 Ss 3S =| a Ss 3 = 3 = 3 & 
=) n =| nD 4 nn 4 mn 4 a) 4 mM 

| 1894 396| 7,295 22| S76} 199 | 4,288] 83 | 6,87 3,132 | 10,544 | 2,422 | 9,104 15,888 
| 1895 $1,553) 4,155] 90 | 9659 366 | 3,614} 12 | 6,561 42,653 | 11,481 | 1,929 | 8,907 14,930 

1396 |2.774|3,063$ 208 | 1,266 363 | 3,535 13 | 6,078 |3,772 | 10,450 | 2,935 | 8,420 15,534 
1897 }3,911| 3,266) 264 11,4401 466 | 3,010] 3 | 5,918] 4,738 | 12,810 | 2,537 | 7,943 14,449 
1898 11,918|2,8164 148 |1,211f 448 | 2,971} 2 | 6,015} 4,148 | 10,577 } 1,958 | 7,727 10,506 
1899 $1,865 | 3,24991,932 | 1,149} 382 | 2.9505 61 | 6,146 $5,377 | 10,883 } 1,940 | 8,476 9,975 

| 1900 $1,524 | 3,751} 1,563 766 § 246 | 2,563— — | 6,01941,125] 8,279 707 | 6,441 9,628) 
} 1901 § 1,192 | 5,410 673 883 § 357 | 2,445 LS EDSGin2 46 | 6,538 § 1,096 | 4,945 6,099 

In all the districts, except Helmsdale, Cromarty, and Buckie, the 
number of shots of the large boats decreased, the decrease being greatest 

The number of shots of the small boats declined in Findhorn district. 
in the districts of Helmsdale, Cromarty, Findhorn, Buckie, and Banff, 
especially in the three latter, and increased in the districts of Wick and 
Lybster. 

Firts or Forts. 

The stations within the closed waters of the Firth of Forth were 
examined in September 1900, and in the following March, April, and 
July. The results are of interest owing to the interval which has 
elapsed since this area was closed to trawlers, and since the stations 
were last examined. It is desirable therefore to compare the hauls 
recently made with those made in corresponding periods of previous 
years, and which were specially dealt with in the Fourteenth Annual 
Report.* In that Report the catches taken in the ten years 1886- 
1895 were described, the ten years being grouped into two periods of 
five years each for comparison, viz, 1886-1890 and 1891-1895, 

* Part TI; p. 128, 
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The hauls in September 1900 were made at Stations I.—V., and the 
total number of fishes of all kinds caught was 1220, the average per 
haul being thus 244, The number of flat-fishes taken was 654, with an 
average of 130°8, and the number of round fishes 544, with an average 
per haul of 108-8. In September of the first period——1886-1890—fifteen 
hauls were made at these stations and 5452 fishes were caught, the 
average per haul being 363°5. The number of flat-fishes was 3178, with 
an average of 211:9, and the number of round fishes 2172, the average 
being 144°8. In the second veriod—1891-1895—the number of hauls at 
the same stations was twenty-four, 9272 fishes being taken, or an 
average of 386°3 per haul. The flat-fishes numbered 5181, the average 
being 215:9, and the round fishes 3948, with an average of 164°5. In 
the hauls in September 1900, 1220 fishes were taken, the average being 
244. Flat-fishes numbered 654, with an average of 130°8 per haul, and 
round fishes 544, with an average of 108°8. 

In March, in the first period, 1362 fishes were taken in the fourteen 
hauls, the average being 97:3. —_ Flat-fishes numbered 906, the average 
per haul being 64:7, and round fishes 378, with an average of 27. In 
the twenty-six hauls in the second period 3456 fishes were taken, the 
general average being 132°9. The number of flat-fishes was 2331, and 
the average 89°6, the number of round fishes being 963 and the average 
37. In the seven hauls in 1901 the number of fishes taken was 970, 
flat-fishes numbering 694 and round fishes 217, the respective averages 
per haul being 138°6, 99:1, and 31:0. 

Pena: Fate, Flat-fishes. Round Fishes. Total.* 

Ete =e No. |Average| °/, | No. |Average] °/, No. {Average 

1st—1886-1890. SSS 

Septemoer | 15 | 3,178] 211°9 | 58°3 | 2,172] 144°8 | 39°8 | 5,452 | 363°5 

March 14 906 | 64:7 | 665] 378 | 27:0 | 27:8} 1,862 97°3 

April 21 |2,054] 97:8 | 666) 931] 443 | 30:2] 3,042 | 146°8 

July 15 | 2,509) 167°3 | 438°5 | 3,127) 2085 | 54:3) 5,763 | 3842 

Total 65 | 8,647} 183°0 | 55°2 | 6,608] 101°7 | 42°2 | 15,659 | 240-9 

2nd—1891-1895. 

September | 24 | 5,181} 215°9 | 55°9 | 3,948} 164°5 | 42°6 

9 March 26 |2,331| 89-6 | 67-4| 963| 37-0 | 27-9| 3,456 | 1599 

April 98 |3,073| 1097 | 61-4 |1,740| 621 | 347] 5,006 | 178°8 

aly a8 |5,420| 1936 | 46-4|6,051| 2161 | 51-9 {11,670 | 4168 

Total | 106 (16,005| 151-0 | 54-4 |12,702| 119-¢ | 43-2 |29,404 | 277-4— 

3rd—1900-1901. 

September 5 654 | 180°8 | 53°6 | 544] 108-8 | 44°6 | 1,220 244 

4 March 7 | 694] 991 | 71:5] 217] 31-0 | 22-4] 970 | 138-6 
April 7 |1,199| 1713 | 65-7] 543| 77-6 | 29:7 | 1,896 | 260-9 

Tete 7 |1,531| 218-7 | 68:8| 615) 987-9 | 27-6] 2,295 | 317-9 
Total «| 26 | 4,078| 1568 | 65-3 |1,919| 73:8 | 30-7 | 6,241 | 240-0 

SS 

* Including skates and ‘‘ other fish,” 
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In April in the first period twenty-one hauls yielded 3082 fishes, the 
average per haul being 146°8. The number of flat-fishes was 2054, and 
the average 97:8; the number of round fishes was 931, and the average 
44:3. In the twenty-eight hauls in the second period 5006 fishes were 
caught, giving an average of 178°8. Flat-fishes, numbering 3073, gave 
an average of 109°7, and round fishes, numbering 1740, averaged 62:1 
per haul. In the seven hauls in 1901, 1826 fishes were secured, with an 
average of 260°9 per haul. The number of flat-fishes was 1199, and the 
average 171-3, and the number of round fishes 543, the average being 
77°6. 

In July in the first period 5763 fishes were captured in the fifteen 
hauls, the average being 384:2. ‘The flat-fishes numbered 2509, the 
average per haul being 167°3; round fishes numbered 3127, with an 
average of 208:5. In the twenty-eight hauls in the second period 11,670 
fishes were taken, and the average per haul was 416°8.  Flat-fishes, 

numbering 5420, gave an average of 193-6, and round fishes, which 
numbered 6051, showed an average per haul of 216°1. In the seven 
hauls in 1901 the number of fishes caught was 2225, the average being 
317-9. The number of flat-fishes was 1531, with an average of 218°7, 
and the number of round fishes 615, with an average of 87°9. 

Taking all the corresponding months in the three periods, the number 
of fishes taken in the 65 hauls in the first period was 15,659, the 
average keing 240°7. In the 106 hauls in the second period the 
number captured was 29,404, and the average 277°4, In the 26 hauls 
in the third period the total was 6,241, and the average per haul 240-0. 
In the first period 8647 flat-tishes, with an average of 133:0, and 6608 
round fishes, with an average of 101°7, were taken. In the second 
period the flat-fishes numbered 16,005, the average per haul being 
151-0, and the round fishes numbered 12,702, with an average of 119°8. 
In the third period 4078 flat-fishes were taken, the average being 
156°8, and 1919 round fishes, with an average of 73°8. 

These figures indicate that the average abundance of all kinds of fish, 
taken together, in the closed waters, in the months named, was much 
the same in the period 1886-1890, as in 1900-1901, while there was an 
increase in the second period. The average for flat-fishes is greater in 
each successive period, and greater in each month of the successive 
periods, with the exception of September in the last. There is not the 
same uniformity in the average catch of round fishes, a circumstance 
due, as we shall see, for the most part to the great fluctuations in the 
numbers of haddocks captured. 

FLAT-FISHES. 

Turning to the consideration of the various species of flat-fishes in the 
three periods, it will be found that the averages in certain cases show 
considerable uniformity of variation, indicating a general falling-off in 
the abundance of plaice and lemon soles within the closed waters, and 
an increase in the number of dabs. The particulars are set forth in 
the accompanying ‘lable. In September in the first period the average 
for plaice was 85:7 per haul; in the second period it was 63:2; and in 
1890, 38°6. In March in the first period it was 32°6; in the second, 
36°8 ; and in the third, 28:1. In April in the first period it was 44:0; 
in the second, 41°9; and in the third, 46:7. In July in the first period 
it was 66°4; in the second, 65:9; and in the third, 69:4. The averages 
for all the months combined in each of the three periods are, 
respectively, 56:4 for the first, 51:8 for the second, and 46:3 for the 
third, thus showing a progressive decline. In the first period no hauls 
were made in March and July of the most productive year, viz. 1887, 
or in 1888, which was less productive. In 1887 the average for June 
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was 88°9, and for August, 100-1; in 1888 the averages were, 33°6 for 
June, and 111°3 for August. If the mean of these were taken as 
representing an approximate average in the intermediate month, July, 
such averages would be 94°5 for 1887, and 72-4 for 1888, and the 
average of the 43 hauls for the month would be 77:5. 

The percentage of plaice among the total flat-fishes taken in each 
month shows the same change, with more uniformity, as might be 
expected. In the three periods the respective percentages are—tfor 
September, 40:5, 29°5, and 49°5; for March, 50°4, 41:1, and 28-4; for 
April, 45-0, 38-2, and 27°3 ; and for July, 39°7, 34:1, and 31:7. In each 
case, without any exception, the later period furnished the lower 
percentage, and the earliest period the highest. The percentage 
proportion of plaice among the total flat-fishes for the various months 
combined in each of the periods is 42:4, 34°3, and 29:5, showing the 
same variation—viz., successive diminution—as with the average per 
haul. The average indicates a decrease from the first to the last of 10-1 
plaice per haul, and the percentage, in the same interval, a decrease of 
12-9 plaice per cent. of the total flat-fishes. A diminished percentage of 
one species might, of course, exist along with an actual increase in its 
numbers (or average per haul), provided other species in the group are 
present in larger ratio—and vice versa; but when it exists along with a 
decreased average, it is evidence that the species has actually, as well as 
relatively, become reduced in numbers. 

The averages and percentages of lemon soles are much less uniform. 
The averages in the three periods are—for September, £4°6, 27:1, 10; 
for March, 4°6, 6:1, 5:1; for April, 18-5, 14:6, 21:3; for July, 20°7, 

2 ; =| fe] g se) | atc (ars | Rn = 

Period. a 3 a2 | 2 g ie woe) os a = | Total: 
z 3 S| Sas ese: |e = a |aeilea |S"? gale | 2 | a 

September, | 15 | No, |1,286| 669| 21] 884] 318] — | — | — |8,178 
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1886-90, Avg,| 85°7| 446| 1:4] 58-9] 21:2] . . | 211-9 

1, | 405| 210| 0-7| 27-8| 10-0 

2nd— 24 | No, |1,518] 651] 16/2,146| 844| 4] 1 1| 5,181 
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7, | 295] 126| 03| 404] 16-2 

1890. 5| No. | 193] 50; . | 219] 191 Talay . | 654 

Avg.| 38:6] 10] . | 43:8] 382] o2] . . | 180°8 

7, | 295| 77| . | 335] 29-2 
| | 
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a e g wa is a e n Bn L a 6 — 
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28°6, 40°9. The averages for all the months combined in each of the 
periods are: 22-0 for the first, 19:0 for the second, and 20-0 for the 
third. The percentages for the various months in the three periods 
ave: for September, 21:0, 12°6, 7:7; for March, 6°8, 6°8,5°2; for April, 
18°9, 13°3, 124; for July, 12:4, 14:8, 18:7. The percentages for all 
the months combined in each of the periods are, 16°5, 12°6, and 12°7, 
respectively. The general average and percentage for the periods agree 
in showing an actual decline between the first and the second periods, 
and between the first and the third; but the average for the third is 
slightly higher than the average for the second, while the percentage is 
practically the same, The evidence from these figures, therefore, while 
showing that an actual decrease occurred from the first to the second 
periods, indicates an apparent increase from the second to the third. 
As stated above, no hauls were made in the first period in March or 
July in 1887 and 1888, The average for June, 1887, was 62°0, and for 
August, 61°6; for June, 1888, it was 25°7, and for August 30‘0, 
indicating an approximate average for the intermediate month of 61°8 
and 27°9, respectively. If these averages were combined with those 
actually made in July in other years, the indicated average would be 
36°4 instead of 20°7, 

The averages and percentages for common dabs show a general 
increase from one period to another. 

The increase from the first to the second period is shown in each of 
the months, both in the averages and the percentages. In March and 
April there is a similar increase in both from the second to the third 
period, and in September and July a decrease. The averages for the 
various months in the three periods are as follow :—September, 58:9, 
89°5, 43°38; March, 11:1, 19°4, 39°3; April, 20-4, 30°6, 61:1; July, 60:7, 
72:7, 68°3. The averages for all the months combined, in each period, 
are successively, 36°5, 52°3, 53°8. The percentages for the various 
months are—for September, 27:8, 41:4, 33:5; for March, 17:1, 21:7, 
39°6; for April, 20°8, 27-8, 36:5; for July, 36°3, 37:5, 31:2. The 
percentages for the three periods, with the months combined in each, 
are, 27°5, 34:6, 34°3. It will thus be observed that the increase from 
the second to the third period is much smaller than from the first to the 
second. In the first period no hauls were made in March or July in the 
most productive year, 1887, nor in 1888. The averages for June and 
August in 1887 were, respectively, 49°3 and 384; in 1888 the 
corresponding averages were 26°7 and 45:7, the indicated approximate 
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averages for the intermediate month being 43°9 and 36:2, respectively. 
If these are combined with the average for the hauls actually made in 
July in the other years, the indicated average would be 47:2 instead 
of 60:7. 

In the case of long rough dabs the figures show an increase in all the 
months, from one period to another, both in the averages and 
percentages, except for March, 1901. The averages for the various 
months in the three periods are these :—September, 21-2, 35°2, 38:2 ; 
March, 13°4, 22:4, 19:1; April, 12°4, 19-1, 39°7; July, 19-1, 25:5, 38-1. 
The ete for the various months combined, in each per ‘iod, 
are, 16:2, 25:2, 33°5. The percentages for the various months in the 
three periods are, for September, 10:0, 16-2, and 29:2; for March, 20-7, 
25°0, 19°3; for April, 12°6, 17°4, 23:2; ‘and for July, 11: AVS A; and 
the ‘percentages for the months combined in each period are, 12-9 2, 
16°7, 21:3. These figures show that the long rough dabs have increased 
in bandanes since the closure, both absolutely and relatively, and that 
the increase apparently continues. As stated, no hauls were made in 
March and July in 1887 and 1888. In 1887 the June average was 
22°7, and the August average 25:9 ; in 1888 the corresponding averages 
were 11°6 and 21:7, the mean being 24°3 and 16°6. If combined with 
the July hauls in other years, the indicated average would be 20:0 
instead of 19:1. 

The numbers of the other flat-fishes taken are comparatively small. 
In the first period 43 witch soles were caught, the average being 0°6, 
and the percentage 0°5 ; in the second period the number was 91, the 
average being 0°9, and the percentage 0°6; in the third period the 
number was 40, the average 1:5, and the percentage 1:0. The number 
of flounders taken in the first period was 72, with an average of 1:1 and 
a percentage of 0°8; in the second period the number caught was 170, 
the average being 1:6, and the percentage 1:0; in the third period the 
number was 41, the average 1°6, and the percentage 1:0. So far as the 
very scanty evidence goes, therefore, these two species appear to have 
increased. Thirteen turbot were taken, six in the first period, five in the 
second, and two in the third ; and eight brill, viz., seven in the second 
period and one in the third. The total flat-fishes for each period are as 
follow :— 

oO S fol 5 at ee} 2 = 

a 5 Od | OG = | Ped] 3 me) =: «| Total: 
a a | Be | Ris '| BA |S sa) o 7) Ble 
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Hs 343| 126 06) 3846) 16:7 L0 
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Rounp FIsuHEs. 

The averages for round fishes show much greater variation and 
diversity, as one might expect, and this is especially the case with 
haddocks. 'The particulars for the three periods are :— 

l | 
Hauls. Cod. Haddock.|} Whiting. | Gurnard, | Total. 

| I. 6h] No. 954| 3,462 1,495 697 6,608 | 

| Average. 147 | 53°83 23 10°7 10177 | 
| 

A 1p 1 | B24 22-6 105 | 

a — Ns eevee —_————|——__—_ 
| 

idle 106] No. 1,510 7,873 1,728 1,591 12,706 

Average 14-2 74:3 16:3 15°0 119°8 | 

Tio a 11-9 62-0 13-6 12°5 | 

| TH, 26| No. 542 102 726 549 1,919 | 

Average 20-9 3°9 27-9 21-1 73°8 | 
| 

oi 28-2 53 37-7 28°6 : | 

The average for cod, which was practically the same in the first and 
second periods, shows an increase in the third; that for haddocks, 
which indicated a considerable increase in the second period, shows a 
still more marked decrease in the third, viz., from 74°3 to 3:9. The 
average for whitings decreased during the second period and increased 
during the third, and that for gurnards increased throughout. Taking 
tbe various months in the three periods, the averages for cod in 
September were, 20°8, 16°9, and 18; in March, 16°7, 15-2, and 186; 
in April, 7:7, 11:5, and 27:3; and in July, 16°5, 12°7, and 18°7. 

The averages for haddocks were, in September, 85:9, 94°8, and 14; 
in March, 3°1, 11:6, and 1:3; in April, 9:3, 40°0, and 2°6; in July, 
128°9, 157-1, and 9-7. 

The averages for whitings were, in September, 25°3, 29°2, and 74°6 ; 
in March, 7:0, 9°7, and 11:1; in April, 13-8, 7-1, and 25:9 ; andin July, 
48:5, 20°6, and 13-4. 

The averages for gurnards were, in September, 12°8, 23:5, and 14°8; 
in April, 13-6, 11:6, and 21:9; and in July, 14°6, 24°6, and 46-0. 

The diversity and irregularity of these averages are such that little of 
any value can be deduced from them, and the numbers are, as a rule, 
small. They show the fluctuations which take place in the abundance 
of round fishes under ordinary circumstances rather than the effect 
of closure. 

SKATES AND OTHER FISHEs. 

The evidence shows that skates and rays have rather increased than 
diminished in the closed waters. In the first period the number taken 
was 145, and the average 2°2; in the second the number was 231, and 
the average 2°2; in the third the number was 92, and the average 3:5. 
In September the averages were, 3°5, 2°4, 1°6; in March, 1:6, 2:2, and 
3°3: in April, 1:7, 2:2, and 5-9; in July, 2°4, 19, and 2°9. The same 
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remark applies to “other fishes,’ which are for the most part inedible, 
the averages for each of the three periods being 4:0, 4°4, and 5°8. 

The renewed investigation above detailed concerning the change in 
abundance of the various species within the closed waters confirms the 
conclusions reached in 1896 on this subject.* It was then stated that ‘ it 
appears to be fairly well proved that there has been a diminution of the 
more important flat-fishes in the closed waters, instead of an increase, as 
was anticipated,” and that, on the other hand, the numbers of common 
dabs and long rough dabs had increased, and had to a certain extent taken 
the place of the more valuable kinds. The above figures, while they 
show that these changes occurred between the first and the second 
periods of years, also indicate that a balance has not yet been established, 
but that the decrease in plaice and the increase in long rough dabs still 
appear to continue within the closed waters. The increase in common 
dabs, as indicated by the recent hauls, is less marked, while lemon soles 
appear to have rather increased; and it may be that in the case of 
these species a balance has been, or is being, established. It will be 
seen from the Table on p. 27 that in the first period the number of 
plaice caught exceeded the number of common dabs by 1286; in the 
second period the number of common dabs exceeded the number of plaice 
by 48, and in the third period the excess of dabs was 197. In the 
first period the number of lemon soles was greater than the number of 
long rough dabs by 378 (1431 and 1053), in the second period the 
long rough dabs exceeded the lemon soles by 657 (2676 and 2019), 
and in the third period by 349 (870 as against 521). 

The probable explanation of the falling off in the numbers of plaice 
and lemon soles in the closed waters and the increase of dabs is given in 
detail in the Report referred to, viz. (1) increased capture of the two 
former species in the off-shore waters where they spawn, so that a 
considerable diminution has occurred in the number of floating eggs and 
fry which form the main source of supply to the waters inshore ; 
(2) the relatively greater protection of the spawning dabs, which spawn 
to a large extent inshore; (8) the selective influence of the trawl net, 
which takes a much larger proportion of plaice and lemon soles that 
enter it than of dabs, which are smaller in size, and escape in large 
numbers through the meshes of the net. The results of further 
experiments on the latter subject are described in last year’s Report 
in which it is shown, for example, that 91 per cent. of the long rough 
dabs and 69°8 of the common dabs that entered an ordinary otter 
trawl, used in commercial fishing, made their way out through tbe 
meshes and escaped, while the percentage of plaice that escaped in this 
way was only 0:4, 

With regard to round fishes, as already stated, the averages do not 
allow a certain conclusion to be drawn. The abundance of these 
fishes, as tested by experimental fishing, while subject to the same 
vicissitudes as the flat-fishes, is subject to others in addition, due to 
their shoaling habits and more erratic movements. The diminution of 
haddocks, for example, from an average of 74°3 and a percentage of 
62:0 in the period 1890-95, to an average of 3°9 and a percentage of 
5*3 in the hauls in 1900-1, is obviously unassociated with the closure. 
The only round fish which shows a progressive increase in both the 
average and the percentage from one period to another is the gurnard, 
which spawns very largely indeed in the Firth of Forth, and enters it 

* Fourteenth Annual Report, Part iii. p. 144, et seq. 
+ Nineteenth Annual Report, Part iii., p. 62, et seq. 
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in summer for that purpose ;* but there is no satisfactory evidence 
that the closure has increased the number of round fishes generally 
within the closed area. 

Experience shows that the satisfactory determination of the question 
in regard to round fishes would require more ample means of 
investigation than were available, because the separation of the 
fluctuations due to natural causes from any variation that might arise 
from tke closure of the waters to trawling, is, for the reasons above 
stated, much more difficult than in the case of flat-fishes. Not only did 
the small size of the “Garland,” and its comparative unseaworthiness, 
interfere with the completeness of the observations, but the small trawl 
used has proved a most inefficient instrument for the work, compared 
with the trawls used by ordinary trawlers.¢ This inefficiency of the 
“ Garland ” in these respects for the work assigned to it has been pointed 

_ out in each of the Annual Reports since 1889. 

FirtH oF CLYDE. 

The stations in the Firth of Clyde were examined in October, 
November, and December, but the work was considerably interrupted 
owing to stormy weather and other causes. The number of hauls made 
at the stations in the Firth of Clyde proper (Nos. I.-XII.) was twelve, 
Stations I,-I'V. and Station VI. being trawled over in October, and 
Stations V, and VII.-XITI, in November, The stations in Loch Fyne— 
XIII.-X V11.—were examined in October, November, and December, 
The catches were, as a rule, very small, ranging at the outer stations 
(1,-XIT.) from 13 to 405 fishes, the average being 95°8 per haul, and at 
the stations in Loch Fyne from 4 to 241, the average being 82°5 
per haul, 

The five hauls in October at Stations I,-IV, and VI, yielded a total of 
323 fishes. the average per haul being 646, The number of flat-fishes 
in the five hauls was 89, with an average of 17‘8 per haul, the different 
kinds in these and in the corresponding hauls in the previous years 
being as follows :— 

OctoBER—I.IV., VI. 
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* The Migratory Movements and Rate of Growth of the Grey or Common Gurnard— 
Seventeenth Annual Report, Part iii., p, 222. 

+ Vide Nineteenth Annual Report, Part iii., p. 19. 
t Including four scald-fish (Arnoglossus laterna ), 
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The stations referred to are in Kilbrennan Sound, and so far as these 
figures show anything, they indicate for this month an increase in plaice, 
a relative increase in common dabs and long rough dabs, and a 
marked decrease in witch soles. ‘The average for flat-fishes generally, 
it will be observed, is less in each year, and least in 1901. 

The hauls in November, as stated, were made at Stations V, and 
VII.-XI1. The particulars in regard to flat-fishes are given in the 
following Table, in comparison with the corresponding hauls in previous 
years. 

mae | 

g ee leer 2 
Year. S| Se |e) 88 jad) 4a] 8 | 30 ioe 

a | Bo |es | BA lees) sa] 8 | 2 | a |A@|Eei|o Felipe] & | s 

1895. No. B34 feel 84d, D75i) eal Slal ee Osi, 2| 672 

Average. Bie) || P47 | eis) || alssev/|) <ealer/ jG : 0°3 96 

a 3:4\ 28| 40:9| 19°5| 33-0 

1899, No. Ti) = 18.10) 386) «59 le ci? ay . | *632 

Average. LO] 256) mons Sry ale || (Opal : 4 90°3 

TE SEA FN ile OLN eer 

1901. No. 15 TA 198 Weaetla| lee . Ses Ae 

Average. pil 1:0} 28:3) 7:3} 30:3 P ; 3 69-4 

zs 31| 14) 08| 10:5| 436| . yan 

The general average is here also less in each successive period, but the 
fall is not so great. In 1901, compared with 1899, the average for 
plaice and long rough dabs is greater, and that of all the others less. 
The proportion, compared with 1895, is about the same for plaice and 
witch soles, less for lemon soles and for common dabs, and greater for 
long rough dabs. 

Where the hauls are combined for the two months, the averages and 
percentages are as follow :-— 

o a Si g os af 

= 5 2 2 2 : & 8 ei Total. 
BR |e | ee | 8A fee 

1895-96 | Average. 27 67 | 35°2 | 24:9 | 21°25) Soe 

°/o 29 \ 7:8) \ 887 | 27:3. | 2a8 

1899 | Average. 2°2 9-6 | 35:3.) 166) 15:4) 81-5 

o/ 26 | 11:8 | 43-4| 20:3 | 18:9 

1901 | Average. 2-3 174) toss C7 ao aes 

"fo 49D S|: SOL.) 16:0.) Bo's. 

* Including six sail-flukes and two scald-fish. + Including three sail-flukes. 
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At the stations in Loch Fyne (XIII.-X VII.) the catches were still 
poorer. The hauls at these stations were made in October, November, 
and December, and the particulars, as well as those of the corresponding 
hauls in previous years, are given in the following Table, 
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Average. 27 
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132 

26°4 
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Turbot, Total. 

290 

58 

372 

74:4 

In October the average for all the species was lower in 1901 than in 

1899; the percentages showed a slight increase in witch soles, and a 
slight decrease in long rough dabs. 

for witches and long rough dabs was higher than in 1899. 
In November, 1901, the average 

ie 
December, 1901, the average for witches was lower than in 1899, and 
about the ae same as in 1898, and that for long rough dabs was rather 
greater in each successive period. The small a Geen of the fishes 
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and the absence of uniformity in the averages make any conclusions 
uncertain, 

The number of round fishes taken was, as a rule, much less, and the 
same observation applies with greater force to them, In the October 
hauls, at the stations mentioned above, the number of cod, haddock, 
whitings, and gurnards taken was 134 in 1901, the average being 26'8 ; 
in 1896 the corresponding figures were 161 and 32:2, and in 1899, 105 
and 21:0, respectively. The great majority consisted of gurnards, viz. 
118 in 1901, 125 in 1896, and 56 in 1899, In the November hauls the 
totals and averages in the various years were as follows:—1895, 231 
and 33°0; 1899, 245 and 35:0; and in 1901, 197 and 28:1. Gurnards 
again greatly predominated. At the Loch Fyne stations (XIII.-X VII.) 
in October, 1901, the number was 45 and the average 6'4 ; in November 
the corresponding figures were 44 and 8°8, and in December 16 and 3:2. 
In seventeen hauls the total number of cod caught was 17, the number 
of haddocks 7, the number of whitings 15, and the number of gurnards 
66. In October, November, and December, 1899, the averages for 
round fishes at these stations were 14°4, 14:8, and 9°5; and of the total 
of 184 round fishes taken in the fourteen hanls, 47 were cod, 58 were 
haddocks, 26 whitings, and 53 gnrnards. It is obvious that numbers 
of this kind are of no value in such investigations. 

T. WEMYSS FULTON, 
Scientific Superintendent. 
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TABLE A.—Suowina SuMMARY OF FISH TAKEN BY THE ‘‘ GARLAND” IN 

TRAWLING OPERATIONS IN 1901. 

Flat Fish. Round Fish. 

; o E=] : 3 
Station and a || bp SS é a 2 

[-} My Le . 5 = 

ee | el eee: ie pee 8/2) 3% “Bitein ee 
a es eh e ES i) 22 at Nes _|s et = 3 o B Ke 

a\/Ele|esles/2)2/E/S|S/B/2/ 218 |/2/2) 2 
AilalL= iOAanAlea |Hinlalole!] = 5 a a ro) ic) 

Firti Or 
FortH. 

Station I. 
1900. 

Sept. 11, 22) 23 14} 40 99} 64 132 14] 210 6| 315 
1901. 

Maree 8 el) al 35] al. | ae} eal sal. 39] . 90 8 1g | 182 
Aol) 69) 26). |, 72). 38) 21. |. | t42l" ag}. 30 4 82 3 12| 239 
Huiyet2ees 5) 80] 26) ; | 25) 38 119) 59} 2) 23 32 | 116 1 6| 242 

63} 82 152! 126] 3 | 426| 222} 2) 224 50 | 498 12 42| 978 

Station IT. 
1900. 

SepitOsses -)) -98| 16] . | 159) 30) . |. |. |.248) 6). 30 1 47 1 4| 295 
1901. | 

Ware rear tl. /| 18) 7 sl. | ill) eatin allege 16 1 Eyl pl 
April24, .| 61) 3 74| 36 | 174) 8} 1 Sut 461i) 63 4 1] 242 
duly 12, .| 97] 32 LISS SL ot |.) }279| 19), 14) 19 DSi 0a) Se 8| 367 

233) 52 369] 104) 9 767| 44) 15] 62 85 | 206 6 16 | 995 

Station ITI. 
1900. 

Sept. 11, 5} 68 6| 14 33] 10 9 2 21 5 2 61 
1901 

Maree 3) 83) 11}. | 21) 201 -2 57| 37 on iF 46 7 Bis ee OB 
April 23, .| 35) 76] . | 59] 60/ 3 233] 93) 2) 44 16 | 155 10 14] 412 
July 10, .| 55) 129) . | 64] 59 307] 38 23 7p |e?) 2 15 | 456 

98} 224) . | 150) 153] 5 630} 178) 2) 85 89 | 354 24 34 | 1042 

Station IV. 
1900. 

Sept. 7, m| 94 2 18 ii | 115 3 15 28 46 1 1 163 
1901. | 

Mar. 22, Sh Oc 5 5 LPAN Ae 5 | 108 c 3 111 
April 25, Sat ale. 43) 11 3 | 215 if 3 42 14 11 282 
July 11, Hl2zod|) 32). 68} . Ble | 337 4 4 42 50 13 11 411 

560} 51) . oR: 0s ee be | 77 14 19 105 138 28 26 967 

* | 

Station V. 
1900. 

Sept. 13, F 34) Ev. 22| 107), - F 3 164 a 7| 187 19 220 1 i 386 
1901. 

Mar. 26, F 1 2) 12) 10) - 78} 2 105} 17 9 23 49 D 3 162 
April 24, 5 7 6 3 7| 67 1 91 8 9 79 2 98 6 1 196 
July 15, 8} 14 6 PA \ Al 1 102 9} 45 15 24 93 3 198 

50). 23). 2 41| 323 4 462} 41] 70} 304 45 460 15 5 942 

Station VI. 
1 901. | 

Mar. 28, 17| 10 10), Ei) a | 43, 6] . 1 7 2| 52 
April 24, 15] 4 12 Pe aah abi P fon) abe 1| 45 
July 15, FCO SS Ve "aeh 9 2 7A | Gul eon Vai 3} 124 

39) 41 eo} 5} 1} 2 4\ 449] asl . 7| 46| 66 | 6 | 221 
—- -- 

Station VII. ; 
1901. 

Mar.29, .| 46] 5] 4| 170! 13] 6 44| gi . ih. 9 2 4| 259 
April7s; .| 59) 17| 3) 161) 71) ai .|. | 12) 22] 6 20] 48} 91 4 3| 410 
July 9, .| 55} 26] . | 165] 66] 1] . etait. 7 4 86 | 97 1 16 | 427 

: 
160} 48) 7| 496) 150 | - | 869} 30) 13) 25 | 129} 197 7 23 | 1096 
SS TT 

Cc 
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TABLE A.-—SHowinec SuMMARY OF FISH TAKEN BY THE ‘‘ GARLAND” IN 

TRAWLING OPERATIONS IN 1901—continued. 

Flat Fish. Round Fish. 
| 

z 5 3 it = 
Station and s/s Bs d - a = Date. na} 2ia |o eS g ad : i a © Se) 2 ec (eS ise ts saee e | & B/S) 318 lo ee | Siel |e) = | oo) eee = o 2 53/2 o 3 5= & os =) o I 

S18) 2 |8elso) 6 )/elelSigi/z ‘a EI $ Ss ae 3 
= o)/p |OS8 ons = Fa S iS) o | \8 =] te) AY] S I 
Bi) | = OA RA| & nal H/Ol|a| = G = n fo) oc) 

FIRTH OF 
CLYDE. ‘ 

1901. 

Station f. 

Oct. 25, haa 8 4 1S} 9 6 5 5 31 . 2 5 18 20 4 3 58 

Station IT. 

Oct. 23, .| 10 2 7 > ‘ 5 Be her 4) 4 1 7 16 17 6 4 56 

Station ITI. 

Oct. 23, Slleeo it 34 lend 3a) Ts 6 Si] aLOR Ne 3 5 8 A 11 29 

Station IV. 

Oct. 22, ells 4 : Shilo ee P 5 Sie ell ee 3 67 68 2 > 78 

Station V. 

Nov. 7, Miike 1B ioe 5 i é c c 1 5 1 6 1 5 13 

Station VI. 

Oct. 25, Slboks Bll) e Salis : : Aodeab le te 3 6 12 21 6 64 | 102 

Station VII. 

Nov. 7, BP nls ehh 22) 8 ; 2 15 17 Ti 6 38 

Station VIII. 

Nov. 5, ai ies 3 ‘ , 3 - ; Min Th yeaa 3 5 13 21 6 14 42 

Station IX. 

Nov. 6, mio ats 5 Baller 3 ; . S| ae if 1 18 19 3 89) 35 

Station X. 

Nov. 1, alles ae es Fi A 2 2 bis 4 Liao 47 2 14 68 

Station XI. 

on bo a= oS x3) Nov. 15, = fats 49 |134 | . a - (302) . 26 36 62 : 41 | 405 

Station XII. 

Nov. 8, dulie te HE SOs tee lee 3 : 2 LGS5 |) ule 1 23 25 5 32 | 226 

Station XIII. 

Oct. 9, oilers 5 , 2 2 1 3 4 . 6 
Oct. 9, Fale oP © : 2 2 4 1 2 12 15 23 42 
Nov. 28, Cilhea t : - 4 4 1 3 5 9 6 19- 
Dec. 26, “i 5 ° 2 ; 2 1 9 12 

2 Sal eee : 10 4 1 5 20 39 1 38 79 
ee ee ee |e |e een ne es cm en |e | | eae |e —— 
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TABLE A.—Suowrna SumMArY oF FISH TAKEN BY THE ‘¢GARLAND” IN 

TRAWLING OPERATIONS IN 1901—continued. 
SE ee Oe ee 

Flat Fish. Round Fish. 

Station and car: [sm |. ; =f a pes 
Date. ss | 2 ig 2 3 od & “ bp 3 = r= 

Ps | ie 5 A o & 3 ? . he Ko} Sie oiled Sele |jedies lala)e) S bebe ls |.8 | E 
Sio)/e loslsa\Sisialislisis|e 5 6 = = Fe Bid |e PAaRAaalalalal/olm|] = | Ss | & na ° o 

Fir oF oT rat | 
7 CLiypE— 

continued. } | 
1901. | 

Station XIV. 

Oct. 10, 1 ; 22 ZEN Bealieas 3 4 7 : : 30 - Oct. 10, 1} 2] 5] 1] 9 SIs tale salam. ete eoe 7 ; 8 | 46 Nov. 28, : 6 | 3| OF) (Sh le Buyer le dae | ed! 5 5 | 43 Dec. 26, 3 | : es RG eee «lies 2 2 1 8 | 22 

5) 2) 11} 1) 56 ee Ae BH 6-27" | 40 6) 2 |} 444 
T 3 7) TSS a SSS a ae a Ra GS a SR? Dea nT aes Sel 

Station XV. | | | eb | | 

Oct. 12, Oi) fra]. (26 305 | 1 | ies ial aa (ee oA WS) Nov. 28, 3] 1 |135 93 232 | 1 pa es 4 2 | 3 | 241 Dec. 24, 4 85 95 fealty er 2 4 3 7 | 197 

14] 1393 | . 313 | |. tal si|ail 3 2 9 4 | 14 | 748 — So 

Station XVI. | 

Sieoel semen letat tare yl 2G | = 3h | tending e's dod onleet E 1 : 1 | 21 
{ Nov. 27, ies receed MOLE es aay; 4 : Gili Pelee’ : 5 : 3 6 
4 Dec. 23, . . + . . ° . 4 ° . . ° . | . 4 

| 27 2 ap) ates | | ea Hind | oat mecca ocr Pitas ea 

Station XVII. (ek ae | 
| | Marites ss) 10] Wi s21 ese 1s. | 3 |. jo} acl | bh etal a0) sea) ahh 3) aby, ete er /O | BS. ed ee | 6 i 1 | 56 | 185 Be easy de P38) 9129-2. | of mr bl S| 1 ie 64) 8 + bit pees 

18 | 1 |160 | 26 |100 3 BOSt ree ead In cL | 17 | 25 2 | 69 | 404 
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TABLE B.—ANALYSIS or tHe “GARLAND’S” STATISTICS RELATING 

to THE RELATIVE ABUNDANCE or FISH, 1901. 

Flat Fish. Round Fish. 

es 4 at 
Station. g Sp 3 3 ad eo | “4 S| 

| sy lee nel Re Sse ese lane \2 : a a= ; rite N= 
| 2 jesles| BA I=S|8/Sle| 2] elelel| ele Z| § 

ui hall 2s De San lian Mente Peeves (lee pe edema tay. |= 616 

Firth of Forth. 

ie 15°75)20°5 | - | 38 |3815 | °75) -| —- |106°5 [55-5 5 156° |12°5 | 1245 
ile 58°25) 13° = | 92°25)26: 12°25) — | — |190°75)11- | 3°75)15°5 | 21°25) 51:5 

(11 24°5 156 =!) B87 Deseo 2b) ©— ie = 1b7 bo baa 5 *5 | 21°25) 22:25) 88°5 
Vis 140°0 |12°75| - | 35°25) 2°75)3:0 |}. —| = |1938°75) 3:5) - 4°75] 26°25) 34:5 
V. 12°5 | 5:°75|5°25|} 10°25)80°75)1:0 | — 115° J10:25)17°5 76 | 11°25) dab: 

VI. 133°) 4)113;66)) 9220 1:66} 33) °66) °33) 49°66] 4°33) - 2°33] 15:33] 22° 
Vil. 53°33| 16:0 | 2°33) 165°33|50° |2°66) — | — |289°66110°0 | 4:33) 8°33/43°0 | 65:°66]2- 

| 

Months, 

1900. 
September, - | 38°6 |10 — | 43°83 |388:2 | 2; -| —- |180°8 [18 1:4 |74°6 |14°8 | 108°8 

1901. 
March, 5) | PRL | tay 12! 3988) | LO) 3:45) — 9) SOAS GaecS | ales ales 
April, - - | ,46°7 |21-3 |0-9 | 61:1 |39°7 {1-4 | - |O-1 |171°3 [27-3 | 2:6 | 25-9 | 21:9 | 77- 
July, - - | 69:4 |40°9 | -9 | 68°3 1388:1 |] °9 | -3| — |218°7 }18°7 | 9-7 |13-4 | 46 87° 
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TABLE B.—ANALYSIS or toe “GARLAND’S” STATISTICS RELATING 

to tHE RELATIVE ABUNDANCE or FISH, 1901. 

Flat Fish. Round Fish. = 

a : eS 
Station | Pe a | lag. | | ag ual te me % 

Bisse eelealaielabdilig tS bale ta lst | = 
B\SBEE B0I“S/ZIEIRIS (S| 2) 2/8/28 121818 ; ont =e Fl = a — = i O a io | \S 4 Ss | | = = & . ie 

— sre aE ee | aes as ot a |e) (Cae OS ac ae a Caen a See her = ad Cae wal = Se 

Firth of Clyde. 

I. Beseice Siete oe aig ies fo Pag! bog da MS? Obes a Ae OOP el, =| 17 Sy eicelt eee oo |e =F 7 | Aen br4e | 56 
1. 2 NNT RUT eae Ba ee I ea (ee a a a) |e Son Gt Be i 2 te ieog 
IV. =) EEN SESS el sa ees eee ieee (aoa 1 SP dee OC TOSe ft an ocea Begs 
Vv. Sale See es eat cae Se I en Soe Mgt pete 3 
VI. Bsn Sr atch at ee sg © oy bom ibeawieg «igs 
VII. mcnlete sce soe AS Pog fire Oo" itp ig ie et base 

VILL. =) ES ee a Re ee Nh a ee ae ee ee eee (ee GIRS ere 
IX. See erie eee S| oh Geis ie |r eligy iio: “ae, lege 13h 
Ke AO UM eae ea le see yl =e be Vd at yOu lars homteg | Betas 
XI. dese 2 (002 (49) N34 | = )* =) = Boe po} = fee ise lee -}41 1405 
> eG Be hehe i ener | Sones = ied ig - | 1 |23 125 |5- 132 296 
XIII ree ea ou nh ale 3 Soy 25, 1-25) 5 | 7-5 | 25) 9-5 | 19-75 
XI. | 1-25) 5 | 2°75) -25/13-75] —| =| = | 1895/1 75 1:5 | 6-75f10- 41-5 | 5-25) 35-2 XV. | 4:66} -33/131-0| - |104:33) - -| — }o40-311 ‘3301: | -66] 3 11-33) 4-66)249-33 
XVI Pea 9 /09-0))- = al) 65) a 2 1 g-ge = |e sas) | 2 38h ie iesek aguas 

XVIL | 6-0 | -33) 53°33] 8°66}33°33) - 1 | - fio26o]z | +33) -33| 5-661 8-33) 6623 113466 
| | | 

| | | | 

| | | 
| 

| | | 
| 

Month. | | 
| 

October, . | 2°66/ 1-4 |21 | 4:83) 189 | - | +25] — | 48-6] -66, -75 1-16 12°33/14-9 ]1-6 ]10-75) 75-8 
November, . 2°1 | -66/3:45 | 5:0 | 29-0 | 25) - | - | 71-5] -6 | 1-25 3-75,14-5 [20-1 |2-66/15°8 [110-1 
December, . |1°6 | - {25-4 | 18/264] -| -| -]|55-2]-8| 2) -2| 20132] -81 5-2] 644 

| | 

| 
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TABLE C.—Recorp oF OBSERVATIONS MADE ON Boarp THE ‘‘GARLAND” DURING 190]. 

A. FISH CAUGHT—Firru or FortH. 

Station, Size 1n_ INCHES. 
Date, and 5 

Time Kind of Fish. | Total. 

Trawl 4 5 6 7 8 9 | 10} 11] 12) 18 | 14 | 15 | 16) 17 | 18 | 19 | 20) 91°) 285 95 

down. a2 are bopoallar Wm-|eaetae lease teelardpear ale a i) ci eearcisr |Prsrylae | se | > 
| 

Station I. | 
| 

1900. | 
Sept. 11 | Common | 
ACAD joins |e earu yeh Roly eet mel een ae? We fone Oe eee al ec ee ole eater | Gel} o i si 14 | 

to Angler, . Eales 6 ; é A ule Da Pak Te esas begs : 3 ; h De i Do 4] 
5-50 p.m. | Dragonet, - : ‘ : 3 1 Mis : A ; A A 1 

Cod, - - = alles ; " 5 3 | 19>) 24 4 3 2 1 4 | 1 a; 1 *64 
Whiting, - - 6 , 1 | 15 | 88 | 22 | 26} 13 4 1 : 5 ; 5 + . | +132 
Ling, - - = ae : : eile beveliies eal ae . : ; ee eca pigeese. a 
Long rough dab, 5 7a ya TU Ae ah AU f : | | 40) 
Plaice, oo ll eel | Boral irra ret Be 2) 02h 20: roel aeolian | ieee 
Lemon sole, al |e . ] Sou eeoalle OMe, 1 Aes | 239 
Common dab, -| .| 3 3 (a La be bea : | a? 8 

815 

1901. | | 
MarchomipAmpier p= ef fa fe eI ON ee ee OT AIS IAM tN hee gt ee en rr 1 
11-10 a.m. | Cat-fish,  - mili ; ‘ : F é : : : 5 : : : : 0 : . : ‘ : 11 

to Codtaewiri- ete, 2 GPa lp eS all eal one Pe Sl ea) ey ah he ah shy) a ‘eel §51 
0-55 p.m. | Whiting, - -| . ib byl 78 || Bae : 39 

Saithe, - lec 4 6 Guiles ; F . 3 . : 4 : b 4 a : ; a ; 6 
Long:zrough dab, | . ibaa Glioe. CEN On th |e A 5 5 c 5 3 4 a a € 4 2 15 } 
Flounder, - Bile Xe < c TIO 6 - : r 3 E 1 
Plaice, - - 1 ; 1 2% 
Lemon sole, mi “YE F ; 5 B16 a F a | 
Common dab, -| .|10/10; 4; 8} 6] 2 : 1 : A 41 | 
Herring, - altars : 1 3) 2 s&). C . ; 10 | 
Gray Skate, Bi re 3 é 2 : J 3 c : : : 5 3 4 é 1 P ° ‘ly 
Thornback skate, | . 5 5 c : 5 ‘ 5 : UE Iba 5 OP lee Th hes 1 7a 

182 | 

April 22. | Common ‘ | 
2-50 p.m. gurnard, mal we . ; 3 a TE Eg 25) SOL ies = - : c G : ‘ é 7 4] 

to Angler, = - ali 6 : ; itl (oats : : : 4 : 4 - 5 : Wal ee i DJ fee (| | i9 | 
4-50 p.m. | Cat-fish, - mall : z 5 : 2 s : 4 : 5 ; 3 = > j s 73 | 

Cod, - - - 1 2 8 9 4 ie 5 2 2 4 Gal eel! 3 5 3 1 48 | 
Whiting, - - é 3 | 12 3 5 3 2 1 5 1 < . a 30 
Long rough dab, 5 5 8) Ssh 24a) 4a SG Ts : é 33 
Hl Gunder= 0) ence) oe cesta te aed a> al Se llee cules 9 ; 2] 
Plaice, : |e 0 2 F 6 c 5 iT) ea aed: : 99 
Lemon Sole, Sell 5 Ds]! 329) SQ 2a opie Sion sage A : , 2 26 
Common dab, -| . DA) 2O0 LS Tie al eee 2 |) eee F 0 ; c - c 5 . 2 72 | 
Ghornback'skate,f| [is | sls ee Br et) eal Abn ea Re ae ea ieee | “that 

239 

July 12. | Common 
11-25 a.m gurnard, - OS ss Os |e 1 c 2 sol ota . 52 

to Angler, - - . : 1 . solo US aaa tth 
1-15 p.m. | Dragonet, - : : 1 5 : ‘ 19 

(Chis i ee 6) [SH Onl ar ee ee lhe 2/2) 8/30 eas] 999]! seh re er een ete 
Haddock, - - : : 2 : 2 iWiie Ss ; 1 5 c 0 5 5 
Whiting, - - OPO? SOONG We soft ec DEST aT lhe 2 ilce ; ; S y ‘ 
Long rough dab, 1 rhe id Uf es Pa Pes Re Un ayes ea 5 6 ° 2 5 - 
Plaice, - - é i 1a) Asal! 83 S| Seale ee eee 1 1 é a 
Lemon Sole, - 4A GA se 2 a ee Sy asa c ; ; = 
Common dab, -| . ‘: Pal beers CEP a fh |e Be a is 5 ; 5 é ‘ 6 A - 
Gray Skate, S| are 5 : 2 * é é 5 5 Sy terete ha : . : il : - 5 

242 

* One 29 inches. + Six 3 inches. t One 28inches. §One29 inches. || One 26 inches ; two 28 inches; one 29 inches. 

| One 28 inches: one 29 inches; one 33 inches. ** One 26 inches. tt One 29 inches. tt One 26 inches. 

OT 
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TABLE ©.—Recorp or OBSERVATIONS MADE ON Boarp THE “ GARLAND” pDuRING 1901. 

A. FISH CAUGHT—Firru or Forru—-continued. 

Station, ’ Size in INCHES. 
Date, and 

Time Kind of Fish. (ae | ) ied l ] Total. | 
Traw! 4/;5 6 a 8 9 | 10 | 11 | 12 | 13 | 14] 15 | 16 | 17] 18 | 19 | 20 | 21 | 23 | 25 

owns a ea ee er ee a 

StationII 

1900. | 
Sept. 10. | Common | | | 

2-35 p.m. gurnard, = oN ee 5 3 2 Te tery aoa : 3 = 5 : . 5 ; 11 

to Angler, - =| % : . : 1 irs : Salt : : : aa [ee : . ; : é : 1 

-57 p.m. | Dragonet, - =| erga ec 5 ed eee Mee | 2 

Cod, - - airy 5 6 . ef ome sd ees Sms 6 

Whiting, - 5, |e ae Be Oe ey Se OS 1 | | 30 

Long reugh dab, oh) | eee Pa OG) Sr ay AO ila ide | 3 

laicenty 3 =| Sel oe [estes te Utada sO ams Og (oh Lg | 2 | 35 
Lemon sole, = dete ieee lo pelea fee 36 Pia 2 eats) ace fe! 16 

Common dab, - 9 | 56 | 24 | 25 | 36 7 2 5 | | 159 

Nurse-hound, -| .« | F Se eee are i | aeroab lta ts : Dill ec ye hirer Warts | Kine 0G ee tel cae ; 1 

Thornback skate, | . |. : é amir ; . : : ; Co | Vata Pac le : : : 1 ea 1 
| | | 

| | | 295 

é | | | 

rhe 4. | 

1901, | | | 
renee! ot ot weal sd ye Meee HRs Poh fe Pel sie | 1 

111-5 a.m. | Cat-fish,  - ©. ato tke é ; A F F é ; , ; 4 5 * Silas : : . F fl 

to Cod, - - - 6 1 . 1 2h rk a 5 A S 1 1 l C ; 1 1 1 * 4 ll 

0-25 p.m. Whiting, - De 2a le , é : ; 5 

Long rough dab, 5 |) Shes ctel|| ul : 3 : 7 

Flounder, - =|. : A ibs Pe A 3] 2 5 8 

Place, - - OF | sition Se I beat Pe late Ba | BEY IE SO loys tees En inh) 37 
Lemon sole. - = 6 5 1 5 1 

Commondab, -]| . Olea oil aelewion oal| ve ate ta le Seal onal te ccisavallte wee alr es 18 

Sprat, - om ee wid te OF, ltt gel oa a hater Nas Sh ied ae eredl gs he ieee PS oT av ve Nc aes att sae iat 
Thornback skate, | . 3 a 5 ra PE F TPA a ee E : ; : 4 F ‘ 3 5 1 

91 

Apiil 24, | Common | | 

-3) p.m. gurnard, - 1 1 3 | 138 | 11 8 3 3 2 aes, F 5 Fie lied © | 46 

to Angler, - os itis : F aes 1 : . : : A 1 

5-5 p.m. | Cod, - - Pile - 1 le “2 1 we : Le 8 

Haddock, - =iil ke . wcll 5 1 ; 1 

Whiting, - Deo} 0 le. 1 F ek 8 

Long rough dab, A é 1 54 te I 6 5 36 

Plaice, — - ees ay] Sal CS Sr memat bon Oneal SQ a8 eet Hoi 61 
Lemon sole, cal ite fase 5 : 1 - 1 1 3 

Common dab, -j}| 4/17 | 82 |14/—-5| 1 i We Ves 5 : - : - 74 

Thornback skate, | . : 5 5 + , a el. Leh a) 4 

. 242 

] 

July 12, | Common 
| 2-0 p.m. gurnard, - 1 1 | 14 7 3 1 1 , 28 

to Angler, - a a Zee . ; 4 

5-52 p.m. | Dragonet, - - PN ae 1 C . P F 3 

4 od, : - oie) ee Sane ce: ; 1 ] 1 19 

Haddock, -— - ; or oe ‘ 14 
Whiting, - - : Py Saleroyl © Ono. 19 

Hake, - - : ° | t1 

Long rough dah, 4) 5453) 81.8) 2 ieee. 2 C “ : ‘ r : . : 31 

Ince ose tea , DDO ela ee tom OOM ALON Sil dt) A eRe see ee eit 97 
Lemon sole, oa ec 1 Ti LOW eS aoe We bee dee qi es r.. 32 

Common dab, -| 8| 7| 43 | 37|14| 6| 3] . 11s 

Flounder, - ail he ; 1 . : = 1 

367 

* 40} inches. +3 inches. $29 inches 
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TABLE C.—Recorp or OBSERVATIONS MADE ON BoarpD THE ‘‘ GARLAND” DURING 1901. 

A. FISH CAUGHT—Firtru or FortH—continued. 

SIZE IN INCHEs. Station, 
Date, and 

Time Kind of Fish. | Nl | } l i Nl ail ; Total 
Trawl A550 1G aa een eons TOM ely LOU 1S tay ssa LG | 17 | 18 | 19 | 20 | 21 | 28 | 25 
down. mae es ko Sea ames atsbecdeebe)) | 

| | | | 

hood coat eR a il aa kale Station | eae faa 
III. | | | | | | 

| 
1900. Common | | | 

Sept. 11 gurnard, sits : 1 aes | ie hers ete ¢ 2 : PEpal perce Pct wba. | 2 
0-35) p.m. Angler; =~ =| «| = | « Sy ilk wey I Ets Mera kc | | 1 

to Godse hee Teenie al espace SO a rel ee } =Dileel 10 
3-30 p.m. | Whiting, a iiaee tassel) ese] coal ence ace nese anther hese 9 

Lin) a Pal ehee ANP Tee Fo? [heen eect ee eel ee ieee oat eon Peller 1 
Long rough dab, Haw ls cep eh Ihe eH Mace tee I ete self Sateall eon lf ac 14 
Plaice, - . : : Zee : 3 : s 5 
Lemon sole, Shite it ee eile PEN Byles feat : . 8 
Commonydaiby emi cunt ieimt he a2. ere eet ike ee Ei hie a : 6 
Thornback skate, _ | 2 1]. Koso | 1 | 1 . 5 

| } | | —— 

| | | 61 

1901. 
Mar. 14. | Angler, — - rel ie fi c . ; 2 - a , allie CLM re er 1 
10-35 a.m.| Cat-fish.  - levee ers 5 ; cl ace | es alt Se | Nee = We soen| etl il 

to Cod, - - = J 5 | 11 GE eye 4 £ 4 1 1 | Si ee 87 
1-35 p.m Whiting, Peers eee 2 anal: }) SS sieht eee a ae: lay ail 9 

(iybee ere ; “Saf cies Rea ; 1 1 
Long rough dab, ; : Be sl) Gp ety a Ups fe 20 
Flounder, - : 1 : 1 j 2 
Plaice, - Seibel ; c 3 1 : 1 1 3 
Lemon sole, She 5 c Se 1 2a) e2. Neeeo et esE sl ase 11 
Commondab, -/.| 2| 5/ .| 5] 6] 2 1 ; 21 
Gray skate, : : d 9 Tl 
Thornback skate, . 1 1 27h a a 6 

113 
Sa 

April 23. | Common 
2-43 p m gurnard, 2 1 4 2 1 3 3 5 16 

to Angler, aif on 5 5 A , : 1 fe mat 1 3 
5-37 pm. | Cat-fish, - -]| . : 4 ; . $5 

Cod, - - =o ae 2 8 | 12 | 10 6 1 4/18 | 12 | 11 3 2 1 3 3 
Haddock, - - 6 19) ee 1 5 2 
Brassie, - 1 - . 9 . 1 
Winating seen | lta LOS Se ones. een ae 2 ovell s G §44 
ling, - - é - . : F 6 é TE Pe 0 : 5 c Ds] ee . : 2 
Long rough dab, cl Sal eO7 F204) Loa ON Sa) ont ei ee ° . 4 ; 7 5 ° oa ie 60 
Flounder, - = Nile UI) os ee er : é x 5 f 5 : : 5 : : f = 3 
Plaice, - Sli 3 : 2 2 3| 3 6| 38 5 o}| 2 1 US|) 3 2: ae 5 fs 35 
Lemon sole, =i 2 E Ca 2) S25 LON eae. as |) a 5 fs ‘ b 76 
Commonidap ee =o) LAaN LS Nee ae AW c 5 : 3 . 3 A 69 
Herring, - =| lhe A , : 5 5 : P B : 2 2 6 3 
Gray skate, 5 F 5 3 ; ; z 1 1 ; . : : 2 
Thornback skate, | . ° : , : . 5 F 2 : Bia) i fi c 1 7 
Starry-ray, : 1 3 1 

412 

uy enOvm eRedyeurnard:) =) joule |e | eievel mal) eal : 1 
11-20 a.m.| Common 

to Gurnard, Sais 2] ea ode ss ear a Ne 1 1 : g 70 
0-45 p.m.}| Angler, - S|) Fae li als ol etd) eed ol fee nel |ene TGA ve < ; Ute (Pc Le 
1-5 p.m. | Cat-fish,  - i aaa | een cea [aes Bes SS aa easier malin ; Boi ta ° 71 

to Dragonet, - Sel iprecelhe Payal lars | eel ea a : ae ellie Soa ea a |)-o : 2 
2-40 p.m. | Cod, - - S|} e : Com ini ll|ieiceal| eI (shall 22 2 2 (02 1 A 38 

Whiting, - 51. Pp co ee F A Pi fess) 
Pollack, : a eee eS oat f - ot |e te 
Long rough dab, Dy 99) A 2a a a0 Me eg |e: 1 : > 59 
Plaice, - ; ‘ 8 fy 2 aL | sss Cs | al 2 1 - 55 
Lemon soles. - | « 2016 1530) 4d eta eG eta eee eek 129 
Commonidaby = || 1) 2)43) |b |e aisle || Bo gee “ t{64 
Thornback skate, | 1 ee] een | tare es 0 * 5 2 

456 

* One 31 inches, + One 81 inches, }¢ Two 31 inches; one 32 inches; one 36 inches ; one 38 inches. 
§ One 23 inches. || Qne 35 inches 4] One 263 inches. ** One 33 inches. +t One 30 inches, 

tt Oue 3 inches; five 3 inches ; one 33 inches. 



also, 

April 25. 
11-20 a.m. 

July 11. 
11-30 a.m. 

Station V. 

| 1900. 
Sept. 13. 
] ig m. 
0 
] 1-30 p p.m. 

*One 3} inches. 
|| 34 inches. 

Kind of Fish. 

Com. gurnard, - 
Angler, - 
God, .- - 

3} Whiting, - 
Flounder, - - 
Plaice, - - 
Lemon sole, 
Common dab, - 
Thornback skate, 

Father-lasher, 
Cat-fish, - 
Flounder, - - - 
Plaice, ‘ = 
Common dab,  - 

Com. gurnard, - 
Fathei-lasher, 
Angler. - - 
Cat-fish,  - - 

Lon rough dab, 
Flounder, - E 
Plaice, - - 
Lemon sole, 
Common dab, - 
Sprat, - 
Thornback skate, 

Com. gurnard, 

Cod, - ‘ 
Whiting, - 2 
Flounder, - - 
Plaice, - - 
Lemon sole, - 
Common dab, - 
Thornback skate, 

Com. gurnard, - 
Cod, - - 5 
Haddock, - : 
Whiting, - E 
Hake, - - 
Long ‘ough dab, 

-Plaice, - 
Lemon sole, - 
Common dab, - 
Gray Skate, 

+ One 39} inches 
“| Two 3} inches ; one 33 inches ; three 33 inches. * 

of the Fishery Board for Scotland. 

A. FISH CAUGHT—Firtru or Forru—continued, 

_ TABLE C.—ReEcorD oF OBSERVATIONS MADE ON Boarp THE “ GARLAND” 

4] 

DURING 1901. 

S1zE IN INCHES. 

: H - |fotal, 
4 Ht) 6 7 8 9 | 10] 11 | 12] 13) 14)15)16)17 18 | 19 | 20 | 21 | 23} 95 

St re ee Se = tee SES yl ae eR | Se se ey Pe eB Se 

7 eC Ta Ta a (a 2 98 
. : 1 : 1 
: , 1 2 5 3 
5] TP | es P|) ae 1 “15 

m 5 0 1 a : “ . 1 
BE IeGa loi fale Su ele) iersy Ba masa 94 

. . 1 : 1 2 2 
y P $ 2 i 2 . ; 18 

: Pile uli 1 1 

163 

: 1 . . ] . 2 
ae : ; t1 
Seles Koa 2 : 5 
Bp 5 || eS leat | APE tS te 91 
mle Gy ebiale 1 : | 12 

111 
aE 

| 
| 

| 

Pel EP Gh een || eax Seley alles : 35 
s Z 1 0 ’ : : ‘ 5 . 1 
* 5 1 a 3 5 . . 5 A rs 4 

: : : : . : a Zi 1 
1 1 : . 5 : Ol i 
1 2 1 2 3 1 Mah es : 5 ll 

: 5 iN ase ge . c : 2 . 3 
: |) 3] Bie |] HS |) AL || RB OE eel BEI] ab A Ae te 5 | Wea 
les By a) Se ae i acest aes Silo lec ; 17 
Saal oats Gals Sel Opliod : : BES. lhe oe 43 

. 2 . . ° 5) 

s Bale : Sells tl) ae lh Gy | Tel Tel) Oa si 2 14 

282 

2 1 4 6 6 6 3 3 5 1 2 2 . | ae 

; ri egies at 4 ae aa 1 . 10 
1 2 1 ; c 2 : : 4 

1 1 ilies 9 a . = . 
: ‘ - TE ire 2 5 5 : b : 3 
2 15 | 33 | 21 | 23} 50} 42 | 19 | 15 9 5 1 : 1 4 224 

1} 10 9 3 1 3 3 1 ‘i 5 5 . 4 ae 

2 LU See G ie tas tea hs : . > 5 8 
x : se is 2 Elbo: 3 1 Pe ae a a 13 

411 

Bale OH (5 4) 8} Pela lle Beale 19 
< ; oles a |) an ene [ea ThA) at eg 7 

5 5 "1 - : A 4 3 ° . ° : 5 A ea 7 
12 Saleroa|| 2tapola| bz. |el6nelorl Guinn : : : “187 

Dey) 12 ||. 28) 355) 17 9 2 2 il 5 5 . 107 
: q ‘ 5 1 1 3 4 8 9 5 2 1 > 34 
: a ie : a | 3 UG 1 
1 1 6 6 4 4 . A 5 22 
: c 0 A 1 : 1 

386 

t One 3inches ; two 34 inches; one 3} inches. 
*Two 3 inches ; one 3} inches ; one 34 fren 

§ One 33 inches, 
two 3} inci.es. 
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TABLE C.—Recorp oF OBSERVATIONS MADE ON BoarD THE ‘“GaRLAND” puRING 1901. 

A. FISH CAUGHT—Firru OF FortH—continued, 

Station, | Size IN INCHES. 

Date, and 
Time Kind of Fish. a5 | { 

Trawl | 4 | BNE Belew Se sia erate tries aes peas 16 | 17| 18 | 19 | 20 | 21 | 23 | 25 

Rae ae ee ee ee a | ne 

| 
| 

Station V. | | 

1901. | [ | 

March 26.| Angler, - : | i - 1 

| 4-5 p.m. | Cod, - - 3-4 : eines : : 4 ‘ - TU beet IRL 1 1 2 

| to Haddock, - - OI | eos Feber mic 2 = : 2 1 3 1 1 : 

| 6-5 p.m. | Brassie, = - - , 5 : 1 s 

| Whiting, Cr ce | 1 1 8 1 By 

| Long rough dab, . a eye RA SG sD ey ls 3 | 1 

| we Mlounderte = 92 =) |. | eo Mey) '¢ IE || Se 4 ty ila 5 & < $ : ¢ Tee 6 P| 

Plaice Se is (RH Waren aortas eed ipeeen crcsel nteent ab eased Ves Verne eee ee Peet Mec rn.) oc lhc 

Lemon sole, SB cam fies Salhcrercy lage : ° ; 1 Ley gs 5 * Fortin ‘ “ c 

Witch sole, S ieee \ieieee a eer lee ke P 5 | 5 1 il 5) 2 1 alae et ji 

Common dab, -| - 2 Sal wee |e ea lec, lien | : 

Herring, - - | | 1 4 ) 

Gray skate, | aay Oat |S 1s Wes : 1 11) alt 

\eStanrystays—> 0 en\ese ee et ee eer tle 1 ; 
| | | | 

fee | | 
| | ape) 

en | | 

| April 24. | Com. gurnard, FP Se) ic Salles OH lh eh fees 3 alt se chaltiake sal o 5 24) 

| 10-45 a.m.| Cod, - BNE ye . 1 JNeos ‘ eigen F 1 ‘ : 3 aL hes ooh 18 

to Haddock, S Bar Se 9 { 1 i 2 2 i | 1 1 OTF 

0-40 p.in. | Brassie, ; . : : TE ttl eile 2 . 1a 

Whiting, BaD ERT) eouh|( eso felt meskes se) nl ED ea easid on! aes 79 | 

Long rough dab, I es |LOSS Hae i ame eal He peran are : 67 | 

Flounder, =i) eae 1 | fal 2o 1 

Plaice, - - : eat NS 3 1 1| 2 7 

Lemon sole, -| .- ¢ 1G) eee : Het een i bs 1 el ee ae 5 : a 5 : 6 

Witch sole, Sul 35 ° j 5 é F . : 5 : : é 1 tala 3 

Common dab, - 5} 2 C 3 . 7 

Gray skate, - 1 : 1 2 & 

Thornback skate, | . : : é : . - 5 ; : 1 

Starry ray, fal ° 3 5 5 > > 5 1 1 

| 

July 15. | Com. gurnard, - | . : . tH abe rene al Baza ce ; 6 Z 

1-30 p.m. | Cod, - - Eyl ae 5 1s al veeel ie alce i 2 é Ll eal : 

to Haddock, - > hee c R Haleton\plemeron| mrs Pil 6 We) Led i 

3-35 p.m. | Whiting, - Disa oes fie (te tallies tll eat (nea eT ral : Psa 

Long rough dab, Sul eek) ESD ar ON| TOM tgs ee Oil aE ire : 

Flounder, - - : alters Pris 7 a ° < 

Plaice, . \\% 5 1 2 2 1 2 

Lemon soles S'llito 1 2 AN an a ee 1 

Witch sole, - 5 Hee ° Sey | tiie 

Common dab, -| . . nares * 4 a Seer 7 C : : F 

Gray skate, Se lle . : , 6 0 a c ThA ‘ 5 eal 

Station 
VI. 

1901. 
March 28, | Cat-fish,  - -| 6 c “ : : mal ae 6 : 

0-50 p.m | Cod, - - cu ieee 3 ° 5 : il : CMa Vi fal) a1 Ba) a5 

to Whiting, - . : 5 = Fs 1 5 : 

1-50 p m. | Long rough dab, 5 Zi es 5 1 a 5 5 

Flounder, - = |NS Z . 4 0 J d 5 : 

Plaice, - - 5 5 30 oa) MO eas He S| Daa 

Lemon sole, - ¢ Ly 44 48 : 2 

Common dab, -| . i Gila OH | ile da Vai Ho es 5 

Halibut, - =i|| ve - : : Bea cro at nits ; : S 

* Three 28 inches; two 30 inches; three 31 inches; one 33 inches ; one 36 inches. 

+One 28 inehes; one 34 inches ; one 37 inches one 38 inches. + One 31 inches. 



Station, 
| Date, and 

Time 
‘Trawl 
Down. 

ae mE Aaa ina 

AL. 
4 

Station 
Vi. 
1901. 

April 24. 
1-35 p.m. 

to 
2-15 p.m. 

July 15. 
5-0 p.m. 

Kind of Fish. 

Com. gurnard, 
Dragonet, - - 
Cod, - » = 
Brill, - - 
Plaice, - 
Lemon sole, - 
Common dab, 

Com. gurnard, 
Angler, : - 
Cod, - - - 
W hiting, 
Long rough dab, 
Plaice, - 
Lemon sole, - 
Common dab, 
Black sole, 

Pogge, - 2 
.| Angler, 

Cod, - - - 
Whiting, - 
Long rough dab, 
Flounder, - - 
Plaice, - - 
Lemon sole, - 
Witch sole, - 
Common dab, - 
Sprat, - : 
Starry-ray, - : 

Com. gurnard, - 
Angler, - .= 

Haddock, 
Whiting, 
Long rough dab, 
Flounder, - 
Plaice, - 
Lemon sole, 
Witch sole, 
Common dab, 
Gray skate, - 
Thornback skate, 
Starry-ray, - 

Com. gurnard, - 
Pogge, -— - 
Angler, - - 
Dragonet,- - 
Haddock, - - 
Whiting, - 
Long rough dab, 
Flounder, - - 
Plaice, - - 
Lemon sole, - 
Common dab, - 
Gray skate, - 

of the Hishery board fur Scotland. 

TABLE C.—Recorp oF OBSERVATIONS MADE ON BoarD THE “ GARLAND” 

A, FISH CAUGHT—Firru or Forra—continued. 

Ez 

weer: 

6 
si 

Bane 

17 

48 

dios 

55 

* One 26 inches. 

S1zE IN INCHES. 

ou 

+|+]+ | + +a 

+ pes 

«8 Rem ce 

we 

ieingiet cere 

Alege aoe RO 
i _ Woe Oe Ore 

i or 

Pye 

* oeS* - en? 

“ orwi cc <5 Kopel a, Snmeraiee 

e 

a 

POA Wm De 

Cy PRO 

Cac erie iL ECD faded eet pease a! os, ce Chay fern en ag 

* mi cr*® * 

Cube perecprats Onoda 

ar 

" tbo” ° 

= apes 

—— 

— a) 

sae 

_ 

BaP fod acy ae nal ptt 8s * wee? 

eatery 

" Twp’ crn’ wre’ “we? 

is] 

Een _ 

ee reat ee ER ee aieei 

* gcc” ro 

NRO. “TR PR * _ Ane A 

ROAM ARN OCUKeD 

+ One 3} inches. 
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at eee 

wh ee ote 

TABLE C.—ReEcorD oF OBSERVATIONS MADE on Boarp THE ‘‘GARLAND” puRING 1901. 

Station, 
Date, and 

Time 
Trawl 
down. 

Station 
x 

1901. 
Mar. 20. 

| 0-50 p.m. 
| to 
1-50 p.m. 

April 26, 
1-0 p.m. 

North of 
Station 

Ill. 
Cromarty 

Firth. 
1901. 

Crom'ty to 
Rosskein, 

Mid- 
Channel. 
Jan. 8. 

10-30 a.m. 
to 

11-30 a.m. 

Crom’ty to 
Rosskein 
Church, 

Kind of Fish. 

Rogge, —- 
Father-lasher, - 
Cod, - - - 
Whiting, - - 
Flounder, - - 
Plaice, - 
Paddock (Rani- 

ceps raneus), - 
Thornback skate, 

Cod, - - - 
Whiting, - 
Lemon sole, 
Herring, - - 
Gray skate, - 
Thornback skate, 

Cod, - : 
Haddock, - 
Whiting, - 
Saithe, - 
Plaice, - 
Lemon sole, 
Witch sole, - 
Thornback skate, 

Cod, . 
Haddock, 
Whiting, 
Saithe, 
Plaice, - - 
Common dab, - 
Thornback skate, 

Cod, - - - 
Haddock, - 
Whiting, - - 
Saithe, - - 
Long rough dab, 
Plaice, - - 
Lemon sole, : 
Common dab, - 
Thornback skate, 

* 23 inches. 

A. FISH CAUGHT—Firri or Fortu—continued. 

Size 1n INCHES, 

+ 

oo 

ao he 

* ent 

718 
|e 

Pal ear 
1 

1 

2| 2 

co) pe 

ae 

os i 

5 

2| 6 

TAY 

9|10/ 1 
epee hee 

ae 

| 

| 

ar iee 
She 

| 

CROMARTY FIRTH. 

1 

Mi olan 
Gal ctel ial 

1 

; 1 

Pal oes 

Tle thes 

+ One 31 inches ; one 33 inches. 

12 | 13 
ee |e 

1 

Wee an 
P 

| 
| 

aaNet 

Belt 

1 

Ades 

31 4 

1 
1 

- pa eee 

" pw 

me to 

16 | 17 
5 )hs5 

2 

Bales 

1 
2} 1 

1 

Ci art 

1 

1 
ria ee 

¥ls3 

t One 34 inches ; one 40 inches. 

pe) ete 

§ One 31 inches. 

Total.|_ 
20 | 21 | 23 | 25 a) 
+}+]4]+ 

-— |—|——_|_|—_-—] 

| 

Bailes 1] 
See 2] 
: 13 | 
: 1 

i} 
; ; 1 | 
1 : 4 

=| 
= 

sea Bh 9]. yt) ae 
Pe, ol] 3 
oe 1 el Se 

1}-1) 7 am 
93] I 
— : 

1] 

| r 

4 
wl 

i 
| 

+0) Rn ee ee 
3) 2 ae 9| 

. c 3] 
afr) ese eae 14 | 

; 1] 
. 1] | 

——iii 
45 | 0) 

|! | 

| 
| 

ol . . . . a! 

eee are at 5 | 
. | saa 1] 
6 : : 3 31) 
salue 3 1)}) 

: : 14 
Salve ‘ 1} Hi 

17 |} 

ait 
it 
: 

: 1} 1] g26hh 
2 (eke eller 11 hl 
: ah 1 
ola elas 1 

i eee 1 
ds) Se allt 7 

: 
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TABLE C.—Recorp oF OBSERVATIONS MADE ON BoarpD THE “‘ GARLAND” DURING 1901 

A. FISH CAUGHT—Cromarty Frrra—continued. 

Station, Size In INCHES. 
Date, and 

| Time Kind of Fish. y ] ~|Total. 

Trawl 4 5 6 7 8 LON ale Lo tes le Eo S17 PLS 9} 205) 20 || 23')325 

porn, eit] H] tye] el eye] ee et tie] tye tty ey ty sty sds 

| From off 
Alness to 
Inver- 
gordon, 
Mid- 

Channel 
1901. : 
SanSmeeOOd4e- eo) =|.) 2.) Li. fa. |. |) 8] 4 6) 4) 3 ‘: 1 Tle 5 R28 
SP eTIMMET OC kcal [eck (oo) [de | et ee | ay |e hy wc Le 2a bel Cl ae len 10 

to Whiting, Sih * 5 5 PET ie 1 hae : : F o 
3-20 p.m. | Saithe, 3 SW aal iiee Te ele 8) a eel [nee ll) chen emeetion eon lanes ; 1 

Sirs oe me = 31 te aortas. Ue ape sells Reds bree ll oe tet 2 cots, altos |e Rome ents 1 
IReeets oT See ame | eed | oe |e ee alls (Ppl fee MEP a [iar ieee, Ne i leere outta yells (fetes 11M recall te = | tea 6 

44 

From off 
_Tuver- 

- gordon 
to Cullie- 
cudden. 
fan. 9. | Father-lasher, -} 1] 1] . | ..| . Sa yteee Sellers =e (aes i | : aM weet Be ellie ‘ 2 
se bdicte. | TEESE - coc eS eceamn SalI ie Sh Vee bet cee rm rie he) eee Lee] Vee Sm erm Ne eee) (are tel 1 

. Cod, - - SJ lieve 5 6 ¢ : Z : : 5 é 2 Lars ; : : 5 td 
10-40 a.m.) Haddock, - a |e 5 : “ 5 ull co : 4 A z 5 : A F Ty cat 1 a 

Whiting, - arta Pa | er eel ee A - . : 3 A : , i F 5 : 3 
Ling, - - = |e 3 5 ‘ 5 0 3 f , 3 : c ; j 1 1 
Memionisoley 4 = |) 4) = *| 3 |. eileen) ees nae 3 

18 
} — 

FIRTH OF CLYDE. 

Station I. | 
? | | 

Oct. 25. | Com. gurnard, -| . = 1 (2 ie ca Taleo j Bese 3 5 ¢ C ; 18 
) 10-20 a.m.| Dory, - mals 5 : : 1 : C eA 1 

Haddock, - - Z 3 5 2 3 2 
11-55 a.m.| Hake, - - | eal 7 2 

Long rough dab, el Gila 2 3 A ) 
Lemon sole, - |. Sih USGL sta prea thems a 1 ; 8 
Witch sole, 2y| deo pata. | (Prom eet erie page| Men Iie . 1 
Common dab, -| . OB ete esl : 13 
Grey skate, Sa een | eran eset tbe Behe $ jl 
Sno pAcos Atanas fyi cele OAM etek Tale Qe og ; §1 
nekoa raven moll sala tes el—castec | ol | saf0| Salo | : 2 

58 

Station 
II. 

;. 28. | Com. gurnard, -| . ESI eS RDN) yall Ra 5] iy Lt Vs | \|16 
0-50 p.m. | Dory, - - 1 1 

Liparis  mon- 
-29 p.m. tagui, - Si) Lay ‘ : : : : ; o F : E . é 5 i . 5 4 : 2 

Haddock, - | Waa Z . 5 A : 4 : 3 5 ;: : 5 Ws , 4 5 ; : 1 
Hake, - cull os : 2 é 4 E bec ‘ ; Ted een paesa| fea é ont SS Th ss 1 
Plaice, cs toh ie ie ee | et a ae LB. ils a fees fio tlle 33) ee een te A Acnileeetth I) ae 10 
Lemon sole, suit jl wes Qhlies . : - ‘ 5 s 5 3 < : - ‘ q2 
Common dab, -| . > al [apa a) eet ae | foe eat E Le A : i ° : 5 ‘ ; C 5 3 Pd lia 4 
CERRY? GING” RS eel aie see S| Fes) eee P| Rc esc VR Me Dee Face Sol cca Ve De 2 
Thornback’skate,| . | ./} . |. | . OMe e . 1 fal Be Sores ese 2 | Pe Seel eeoed [bees beached (s feck) | cues) hd ae 3 
PIRCKO OTA amrom Abe w afemiliene | SCM area emi Sill Soilet ss [bce e| ae eed elt ae [es haya eea|ie |. 1 

56 

* One 48 inches. t+ One 29 inches ; one 82 inches. t 37 inches. § 26 inches. || One 3 inches. 
| 24 inches. ** One 2] inches. tt One 36 inches ; one 38 inches. 
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TABLE C.—Recorp or OBSERVATIONS MADE ON BoarD THE “© QaRLAND” DURING 1901. 

A, FISH CAUGHT—FIrTH OF CLlypE—continued. 

Station, 
S1zk rn INCHES. 

Date, and 
i 

‘Time Kind of Fish. | 
Total. 

Trawl als\el7|s | 9 | 10] 21 | 12| 13 | 14] 15) 16 | 17 | 18) 19) 20) 21 93 | 25 

oe ie (gee yore fren) et ee ern en Dee ica 
| Se SS SS 

Se | 

Station 
III. 

| 

1901. 
Que Tal Comagurnard aii heniieee | be ll ce alice Hie des hus yal PP ous 1 ge 

ROM an rereiial eae ler mabies Mead | tere be cvtloie cil doom ircci lite a), beet totes taeavey|| Rie BS reac T Abs also ats 2 

to Tyilingnbapa cos MOAN ahs Wee Sere lls SLATS (aed ihc 2 | RMP eccsaht hy well Real are [ered | eee 3 

11-55a.m.| Hake, - Shee aa ge ; 3 : sat dee all kes 5 A TOE nea) |* Wee 2 1 19 

Long rough dab, Glin, Ye eles | Camo eta [Pe eee ON ieee dior alice er ele icealieecnal oe errs So  2 3 

Plaice, - fll 5 A P ‘ 3 5 ‘ , : : ; ali oe é E ESS 1 3 

ecneiesole oP ay eal eae eer el aMelios.t | Ste acod || roast Al ore etal cll pucaaal areal Merete |e: ls 1 

Witch sole, Maa | a eae WIM CHES ATCN OTS Salat calle cialticiet dls tora [ile | eista tare or a 3 

29 
wr 

Station 
Iv. 

1901. 
Oct. 22. | Com. gurnard, -| . A SN UNOS fe eksyal| «Shall a EES Eo vie aE eal lee - 5 - x 0 5 67 

3-35 p.m. | Cod, - - er | hi 5 2 F 3 : ; a ere A : ; Soilhee ail Re 5 : 5 5 1 

to Long rough dab, | . |-3| 1] 1] . : A : . é : 3 ; : ‘ : : ‘. : ; 5 

4-20 p.m. | Commondab, -]| . : aL) | aC eae es : ‘ hon cl : : : ‘ 3 Byatt 5 ‘ 3 

RnGodbaricckatedl cone oelos se ee tale Shing Heeler lea Meeeedeee ine 1 2 

78 
(See 

Station 
Vv. 

1901, 
Nov. 7. | Com. gurnard, - 1 : ; és 1 

2-50 p.m. | Haddock, - mallee is : ° ; : 5 . 7 g 6 : iy) abe ip 2 5 

to Brassien unos | elie? «|it OSes ahaa cee ae at eel aors liao eos liom ir --< 5 

3-50 p.m. | Lemon sole, oe | ae 3 : é ; AES 5 : ‘ : 5 ; ‘ 5 5 ‘ 3 ‘ 1 

Thornback skate,| . | .|-j]-.1|-1|- anes te eee ae A ee ernest ns 3) Oo 6 1 

13 

Station | 
Vi. 

i 

LOMAS 
| 

Oemeralmmedigurmards: =|). 9 We. i when |e ed = Ie 1 1 | : | 2 

0-25 p.m,| Com. gurnard, -| . ‘ p Bilt i tt) | Te) sath} : 5 10 

to Haddock, - - re : : : : : 21 | ae 4 WW Tas a : : : i 3 ha 

Sup fice on) TES OU ae OPER SS eee af ore mee beer cl eect ec || redial | Breall 60 & 

eee eee FecaiNiee te | eatin. Abia al) Nal Sat Ly |peBolee allie: thee asl tere tay i | A ere |e 6] 

Hake, Rae bee lee aleesinie 5 We ce) coailh eg atl te fall cere Race lege a | 2 

| Lemon sole, Se || ha Tip fee et et F Bull eval hogs 3 

Common dab, -| . : TWN Sc LN Sap A es : (tell ae . 5 ‘ : 0 ; , A ‘ 8 

Nurse Hound, -| . A A f : 7 A : - : 3 é s 3 7 . - 1 $2 

Thornback skate, |. ; : vs é u . F ‘ il 1 i é : ; 5 3 : 3 

Cuckoo-ray, oy eae . j s ; ; ; A ; , ib |) ale al 3 

| 102 
[i =<. saad 

Station 
VII. 

1901. 
Noy. 7. | Red gurnard, -j| . < ‘ 5 . ; ‘ 5 1 ih 3 6 , F : 5 : 5 é f 2 

9-33 a.m. | Com. gurnard, - | . 5 PH S49) | Ns) Ts : é Di eaaulhers c é : : : 5 2 7 : 13 |. 

to Brassie,  - stale 1 Deloss . 0 " . : - . : : : , . 5 6 5 é 2 

11-33a.m.} Whiting, - || 46 e ' c Z = 1 1 | 2 

Hake, - =|) 5 fi ; A . p 1 1 1 1 4 

Long rough dab, 3 5 ale ie ; 5 A : A 5 a 5 4 0 3 5 2 

Memonisole; | \-sli-= |) >| DIY allie 1 ee coed Ay (lt saedlee events 3 

Witch sole, oP |v 3 A r A : : 1 1 

Common dab, -| . Dah S é . 4 d : 2 A ; F : . 3 : - : 2 

Thornback skate,| . 5 ; : 1 ies 2 : ‘ 4 I 5 fs 7 bala é §5 

Cuckoo-ray, ou ; Meters 6 5 P Z 5 5 ; . 5 . 5 f 5 7 ' 4 i 

Homelyn-ray, -]| . 5 5 : 4 C A n F ; 4 - z Dees 1 

38 

| 
— 

| 

* One 40 inches; one 41 inches. + One 28 inches. } One 264 inches. § One 273 inches. 
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TABLE C.—ReEcorD oF OBSERVATIONS MADE ON BoarpD THE “‘GARLAND” puRING 1901. 

Station, 
Date, and 

Time 
Trawl_ 
down. 

‘Station 

Station 
XI. 

Kind of Fish. 

Com. gurnard, 
Haddock, - - 
Whiting, - - 
Hake, - - 
Sail-fluke, - 
Piked-dog, - 
Thornback skate, 
Homelyn-ray, - 

Com. gurnard, - 
Angler, - - 
Whiting, - - 
Hake, - - - 
Witch sole, - 
Piked-dog, - - 
Thornback skate, 

Red Gurnard,- 
Com. gurnard, - 
Haddock, - - 
Whiting, - - 
Hake, - : - 
Lemon sole, - 
Witch sole, 
Nurse Hound, 
Piked-dog, - - 
Gray skate, - 
Cuckoo-ray, - 

Streaked gurnard 
Com. gurnard, - 
Angler, - - 
Whiting, - - 
Hake, - - 
Long rough dab, 
Plaice, - - 
Lemon sole. - 
Witch sole, - 
Common dab, - 
Argentine, - 
Piked-dog, - 

* One 39 inches. 

A. FISH CAUGHT—Firtu or CrypEe—continued. 

Size rn INCHEs. 

4 | 4 
+) + 

6|7\|s8s|9 
(+) +] 4+ 

ee at Ne las 
ciple eal 
: ies 

Tela 

: 1 |,"9 

Fey oad ery ew 

all ea dos 
1/10] 27] 3 
Fi tena eae 

ay ja 

St a Oba 
: Sains 

aul: 

ale ae a ee 
Biex tee | ¢ 
4h 8 a 

40 | 37 | 26 | 10 

2| 5/19] 15 
14/26] 6| 1 
a 

t+ One 26 inches, 
|| One 274 inches, 

ee 

—_e 

t One 26} inches. 
“[ One 34 inches. 

| 

12 | 13 | 14 | 15 
+\/+|4+]|+4 

| 
| 

st ee 

eee s 
rie [4 ae a ae 

2|. 

SblBilias ts 
Se lines We kek: 
Be [Gee leek 
fe took ete fe 
so TB ts 

co ek 

Se ie Waa 
|: |- 

‘Wecacae. 

tals 

Bite : 
ae Aner 

eat she 
1 E 

19 | 20 | 21 | 23 
+/+] +] + 

1 : 
4 1 

1 

1 

ae 

hile, 

§ One 28 inches 

Total. 

* 
_ Ls) 

+e 
mom eee ores 

~ to 

iN) <9 99 

~ 

pee ee RR he 

fr) ie) 
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TABLE C.—Recorp or OBSERVATIONS MADE ON BoarpD THE ‘‘ GARLAND” pDuRING 1901. 

A. FISH CAUGHT—Firru or ClypE—continued. 

Station, Size IN INCHES. 
Date, and 
Time Kind of Fish. l | | | | | | 
Trawl 4 Bh 3 7 8 1° 9 1 10.) LY } 12°) 13°) 14) 15) | 16 V7 | VSS LON VOR ea eas pee | | | down. 2 ae ee eee en an on ie a ee Me ai fe et eel cease || a= ae 

see aaa eee A | fest Ed 4 oe 

Station | | | | | 
XII. | Hee” Si rl ff | | | 

| | | | | 

1901. | | | Wieser fe | 
Noy. 8. | Com. gurnard, 5 tie . A esOMi eat D SESH eG jad A 
9-0 a.m. | Angler, - = MHi are a || : : ca : | cml 1h ies | 

to Cod, - - eit Wafese Titkate ib 4 | : | }cue: 1 6 

11-5 a.m.| Whiting, - 5 1 3 | 
Hake, - tees | 1 15) ST PG 
Ling, - - - | | : Allee 
Long rough dab, | 1} 4) 19 | 29|)17/] 6) °. | | e|ederall . 
Sail-fluke, - = | | me : | ily seal : 1 leaf 
Witch sole, =a 2) 6] 14 } 20) 19} 13 eee ed le ac 1 Boi : - 
Piked-dog, - | eral | OF Ci aero lel ier sla 
White skate, -| . | | he | Rie i ei 
Fullers-ray, - | 1 eee 
Thornback skate, | | | Selita =| | a} . 

| | | | 

| | | | 

| | | Re oA | oe | 
| | | | | 

: Ln ih aaa | | | 
Station | | | 
XII. eras: ap hnyt2 L- | | 

| | 

1901. | is Slrerest | | eu 
Oct. 9. | Com. gurnard, Flaca lesoelliaecs |Pook rca so5 ih | 

Ist Haul, | Haddock, - Slt y lic aes BR he deen ila. | | | 3 
11215 a.m:| Long rough dab, |’. |°. | . |. ae eo He | |e | 

to | | } | | | 
0-15 p.m. | | | | 

| | | | | | | ee | 
2nd Haul,| Com. gurnard, -| . | 1| 4 (ee 24) eeal | 
1-5 p.m. | Liparis vulgaris, | . 5 | | 5 

to Liparis —mon- | 
2-5 p.m, tagui, - Sou o. || te 5 : 5 6 : 5 a I) 3 : aeihe 

Cod, - - = is seule 3 é A a “ Sell 8 Ieee : . 1 
IBradsiome tert! coh bs ih tne olf MNT es Mle eee Weal | eerie j Sale. 
Whiting, - Sl Pete Malice A 2 c Ab ibse | 
Long rough dab, | . | 1] 1|°. at BE ths | 
Common dab, eel cae TE ae | Fille | 
Argentine, Sy eed ren ers ee TEN PSR ST AN ee lee ; | : | 

| | | 

| et | 
| | | i 

| | | | 

| | | | 

Jape | 
| | | 

Mopeeaecomscursard. = |-. |.) . \- Bel Oh Se. Shee Meme ali ee e eml| ei oe 
INO. jar || Cost NS a a a a Uae, Oi Meee as ee ecce ail sR ks Ie Ih et athens tt | 

to FESNETISISIY, | che Rr fe coed] lee eft foetal ere ee Mil ice ll tse: NY clea 
20 aig | MG er ii i We es Cee fer ele koe hat 

Hake, . = “ll ; Hilo 4 aaalexe A ; : Boil, tp 
Long rough dab, ell te TRH ol) 2) | eck oes | 

| | | | 

| | 

| | | } | 

| ea 
| 

| esi | | 
| | | | | | | 

Dec. 26. | Angler, - -| . | fet | ; Ps eA ch ot: | Ra 
10-53 a.m.| Liparis sp. vel | | E : all are | 

to oder a | ls il sa) oa) | «ul ee eee aoe emit ad 
iSpOF jay |) CHIVES} coy on ie en en RR NTA Ls kL It gee bec , 

Herring, Ce | | 1 cain | : 
Piked-dog,- —- | e | \*. iS ahaa 2| 1 
Thornback skate, | | lie | | | j 

| i} | | 

fed | Lect oe 
aaa | Pang baa 

* Two 28 inches. } 27} inches. } One 27 inches. § 31 inches. || One 2} inches. {| One 30 inches. 
** One 29 inches. tt Five 1} inches ; four 1} inches; three 1} inches ; four 2 inches ; two 2} inches, 

ty One 1} inches ; two 1} inches $$ 2 inches. \||| 274 inches 

tor oD 

He 09 G2 CO or 



A 

TABLE C.—Recorp oF OBSERVATIONS MADE ON BoarD THE ‘S GARLAND ” 

Station, 
Date, and 
Time Kind of Fish. 
Trawl 4 
down, ate 

Station 
XIV. 
1901. 

Oct. 10. | Com. gurnard, - 
Ist. Haul,| Whiting, - : 
8-15 a.m. | Plaice, - 

to Long rough dab, 
9-15 a.m 

2nd Haul, 
9-35 a.m. | Com. Spear, - 

to Cod, - - 
10-35 a.m. Brassie, - - 

Saithe, - SP ived 
Long rough MD 1 
Plaice, - rc 
Lemon sole, - 
Witch sole, - 
Common dab, 

Noy. 28. | Com. gurnard, 
1-30 p.m. | Cod, - - 

to Haddock, - 
2-50 p.m.| Brassie,  - - 

Whiting, - 
Long rough dab, 
Witch sole, - 
Gray skate, - 
Thornback skate, 

Dec. 26. | Com. gurnard, 
1-45 p.m. | Brassie, — - 

to Long rough dab, 
3-0 p.m. | Plaice, - 

Piked-dog, - - 
Thornback skate, 

Station 
XV. 
1901. 

Oct. 12. | Cod, - - - 
11-55 a.m.| Brassie, — - - 

to Saithe; - 
1-25 p.m. | Three-bearded 

rockling, Sy lise 
Plaice, - 2 
Long rough dab, 7 
Witch sole, el en 

Nov. 28 | Cod, - % 
9-30 a.m. | Brassie, isl Ieee | 

to Whiting, - om lee’ 
11-15 a.m. | Hake, - 4 

Long ‘yough dab, ire 
Plaice, - - 

of the Fishery Board for Scotland. 

A. FISH CAUGHT—FirrH or CryDE—continued. 

49 

puRING 1901. 

Size i INcHEs. 

Witch sole, 
Lemon sole, 
Piked-dog, - - 
Gray skate, - 

| Thornback skate, 

alr 
+|+ 

a a 
hal pe 

al 

nee 

les: 

2| 5 

| 

i he 

Palos 
1 

ey hes 
7 fie 

1 

5/11 

3 | 10 

7 /s | 9/10/11] 12 
+{4+]/4+]+] 4] 4 

ri at yh 

al ech at Sa ot 
816] 1 : 

AN a ; : : 
craic dcaeks ae 
el a Ol eo) Fg 
ee Str a : 
6| 6| 2 : 

rate leo 
1 2 
1 E 

3 He ea] gels 

Buta 
Zales el 
rie) [ete fs i 

Sree Os eae) 2 

sil ahs 1 

| 
a ow : : 
1s: : ; 
ie 2 ; 
on i 2 

| 
| | 

| | 

11 i, | 
oy 1 

pti Age 
39|40|25| 3| . 

silos) Bel 911) Bar |B 
| 

Bie : 
|g) | aes , | 

37 | 30|10] ; 

10) ee ee) Ol 

| 

| 1 

| 

13 
ais 

28 

* 30 inches, 

14 
ac 

2 
27 

bb 
+ 

71 

ei 
Tie 

1 

1 

if 

aa | 
Slee 

} 

1 
6 
1 

| 18 | 19 

ae 

| 
| 

| | 

i 

| 
| 

| 

all 

alee 

| 

| 
1 | 

esa 

| 
| 

| 

1 

a1 | 23 
ey ew 

1 
1 

1 

| Total. 

to 

me ORO De DD 

~ for) 

_ 

He hm op 9 G9 Or G2 D9 

Co oo 

mW Ort 

bo i) 

© 1 = 

So] 

_ oo 

ate ee 1 0 CO et 

* 

i] = 

| 1 
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TABLE C.—Recorp oF OBSERVATIONS MADE ON Boarp THe “GARLAND” pDuRING 1901. 

A. FISH CAUGHT—Firtu or CrypE—continued. 

Station. | S1zE IN INCHES. 
Date, and | 
Time Kind of Fish. | ; Nl j Total. 

Trawl 14/5 ]617)8 {9 | 10/11 | 12] 18 | 14) 15] 16] 17 | 18 | 19 | 20 | 27 | 23 | 25 
OLE (Sea Senhora pelea Reon Ware mio ici ael mapa be epee |S a= fs) 2 
MEME eee lm olrae | ail p Tn a 

Station 
XV. 

1901. | 
Dec. 24. | Com. gur Leh males 5 : eS ae Ibs thee 3 ; 5 5 - c ‘ 5 5 2 
1-5 p.m. | Cod, - = : 0 . : 2 6 0 : 4 . 9 Lees ; . - 5 1 

to Haddock, =a lab sh (sion ead ra tl ves] ell cot Ae liad regret en |e |e 1 5 1 
2-45p.m.| Brassie, - ea es 4 | ete eae ae : 6 - ollie 5 5 fe a | 2 

Coal-fish, - elas 5 aie lleee Callers 5 0 Q be EG 5 6 : 1 1 
Long rough SER 5 Da e284, POs e220 oe 5 o 2 , . 95 
Plaice, > oils alll exsty a fetter alla tiesnal tae oe |e Wl) og Zale 4 
Witch sole, - eS Sea Pel OL) OG a) 85 
Argentine, Bell te ; Sli bl os . : 0 a a s 4 c 6 3 : : : 2 1 
Piked-dog, agile : 5 : cals ee : ; 2 ‘ 5 5 1 hae 5 1 3 
Thornback skate, | . : é : lees ‘ : : : 1 2 

197 
ow 

Station 
XVI. A 

1901, 
Oct. 12. | Haddock, - c , 5 : : 2 0 5 E F a : F il) ° 2 7 C 5 1 
8-30 a.m. | Long rough dab, : : 4 Se - 5 é : : 3 A ° 7 . a a 5 af 

to Witch sole, || : : P c 2 5 2S eLOM IL hee 2 1s 
10-20 a.m.| Herring, - ° al 

21 

Noy. 27. | Long rough dab, - F : Ue 2 3 : 0 5 3 5 : 0b : 6 5 5 . 1 
2-10 p.m.| Witch sole, =) Ian : é : : : i Byala iia! : 5 5 

to 
3-55 p.m. 

6 
- ees | 

Dec. 23. | Witch sole =the : : . F ; Zales UE a = Le ee a c : ; 6 0 5 4 
1-15 p.m 

to 
4 

3-13 p.m meee | 

] 

iStation 
XVII. 

1901. 
Oct. 11. | Com. gurnard, -]} . = C Bvt a PFN . 6 5 6 é . . 5 |i 
A-doypims| Cod, = a ee eu ee EST a Ouest i en |r 4 

to Haddock, - =lipes : 3 : . : ; : 4 5 Saale: : ; , A 1 5 1 |] 
Z-DO ep Ue eTASSieve ir) cnn jc ve alll ee ta) Gi Kal atonal Meee rnregt | [irra Pass liar : : 2 

Saithe, - =a lke : 5 . ' 1S | ies DRS a be life 2 5 . : 5 
Hake, Shere : 1 1 1 1 5 4 
Turbot, : e 5 5 5 C 2 1 é 3 
Long rough dab, oe ily LUG, Girl ote arco | 81 Gia aroma ST reg eee a. iP e : 5 36 
Plaice, - z ‘ ‘ = z 1 2 Daal ve 2 . 2 ry 10 |) 
Lemon sole, x , 4 bi ‘ 5 1 ‘ F 5 1 |} 
Witch sole, = hg F 5 : 1 c 4 Geass) ab} aa 1 A 52 
Common dab, -]| . a A 1 1 BR 8 |i a 5 : 8 | 
Thornback skate, | . : C - : 1 1 || 

132 |} 
cS 

ee eee ee eee eee ee ee eee 

* 3 inches. 
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TABLE C.—Recorp oF OBSERVATIONS MADE ON Boarp THE “GaRLAND” DURING 1901. 

A. FISH CAUGHT—Firta or CrypE—continued. 

Station, Size In INCHEs. 
Date, and 

Time Kind of Fish, Total 
Trawl 4/5 )6)7] 8 | 9 | 10! 11] 12] 13} 14} 15 | 16 | 17| 18] 19 | 20 | 21 | 93 | 95 ; down. scam leach ae wert ets lester teste | Fait esta teh che toes) ope Pee oop alee 

| | 
Station | | 
XVII. | 

Noy. 27. | Com. gurnard, - Al 14 a 83a |e 1 - 6 
11-10 a.m.} Cod, - : - 3 j Wiles : 1 

to Brassie, - = {lh DP LON MES 20nF Su) 2 6 : Doles - 5 50 
0-40 p.m.| Hake, senso |l 3 : ol cent | aeons caiiic = Wet fe | Sea 3 

Long rough oe 5 2h eos Ga [Poel a (esl Oye ie 2 | iene Tin | baors c : : : el excen (tee 35 
Plaice, - : c Bees 3 c ‘ ; i eel tals eS a Las A 7 
Witch ‘sole, Sle é opal ‘ " Lh or) )e25i4| 08" |) 25 4 70 
Common dab, - 5 a A i 2 3 2 1 : 0 5 : : Bl eas . 9 

“ Conger, - : 5 Ve ed ; Slee : m Bel : , Bar| Ae *] 
Thornback skate, 3 ; 3 pi ; é Mle ee : : : : : > || a 2 
Lythe, - é 5 c é = 5 c 1 1 : é ‘ a | 6 2 

| | ee 
| = 

Dec. 24. | Com. gurnard, - ; - 2 \ ee) 1 1 | | 6 
* {10-10 a.m.| Liparis sp. Salk oe 4 : Z : : . ‘ : i re liars ; “| ae El to etme ai rage | Mretsl hos Mas Ise AMES Hs ofl ea de ater im LC nT 1 

-| 11-25a.m.| Whiting, - - 1 ; é 1 
' Hake, - =|" : : : | je! 1 

Long’ rough a 1 SP or) 4) @6ata 5 Gris Tees A A 4 . al tis 29 
Plaice, - ; ‘ 2 - 4 0 : - a es : cma 1 
Witch sole, cl rg = ; 3 6-4 ito 2 5 | 12) 14) 5 38 
Commondab, -!/ .| . 1 3 i} 3 1 » | ta | 9 

| 87 
: } } | ooo eae yl 

* 39 inches. + 2 inches. 
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TABLE C.—Recorp oF OBSERVATIONS MADE ON BOARD THE 

‘“‘GaARLAND ” puRING 1901. 

B—PHYSICAL OBSERVATIONS—Cromarty Firtu. 

Temperature, | 

& gee Bien eS = 
= Wind. | 5 

Station = . = 

Date,ana| & | Ait Water Weather. | Sea. | Tide |porugaae 
Hour. om a 2 | Gl eas! 

= | ae 
ES Dry | Sur- | Bot- |PePth) pirec- Laer ES 

Bulb. | face. | tom. | ratns,| ton. | 4 

Ta ie eaens = 

1901, | | | | | 

Jan. 7. | 
10.15 a.m. | Over | | | | 

| Stn. | | | | 
| IIT. | 4:0 | 44:4 | 450 9 | K.S.E. | 5 | Overcast. | Slight. Bh arth | 80-27 2 

Jan. 8. | | 

10.20am.| ,, | 44 | 43-4 [44:3 | 14 pet ea el Uh, Heiss 2h. 8m, | 30-08] 2 

Jan. 9. | | | | 
9.30 a.m. | Off H | | 

Inver- | | | 

gor- | | | | 

don. | 2°3 | 42°4 | 43°0 11 War aie ak ty} “ | Calm. | Shi fle) |) 29:78) 

Jan. 10. | | 

9.40 a.m. | West | | 

\Inver- | cae § 

"| gor- | | 

don. | 0°04] 40°9 | 43°3 8 W. | Light} Cloudy. A ie, Low water 29°90] 1 
Frost. | | 

Jan. 17, 
10.15 a.m. | Off 

Salt- 
A 

burn, | 2°2 | 42°2 | 45:2 124 | S.S.W. 2 | Cloudy. Smooth. | Near high) 2975] 2 
water, 

Jan. 18. 
TiO aum. | Ont | 

Cas'le 
evaig.| 7°3 | 42:4 | 43-9 4 S.W 2 a9 Calm. High 29°78 | 2 

water. 

Jan. 21. i 
10,20 a.m. | East | 

of | 
Jam- 
inia 
Vill- 

age in 
bay. | 2°5 | 44:3 | 43-2 3 | w.s.w.| 4 | Overcast. | Slight. 3h. 50m. fl.) 29°78} 1 

Jan, 23. 
10.40 a.m. | Close 

off the 
West | 

Suter.) 6°6 |43°9 | 44°5 54 | S.W. |Squal-) Cloudy. a ‘Qh, 35m. fl.| 80°26 | 13 

ly. 
‘ \ 

Moray Irrru. 

| | | 
Station | 
XIV. | 
1901. } | . 

Feb, 2. | 

2.0 p.m.| N. | 34 [43-7 |42°8 | 25} N.N.W. 4 (\Cloudy,pass-| Slight, (Low water, 30°47 33 
ing snow | N.E. 

4.20p.m.] S. | 88 |438°0 |43°2 | 43 N.N.W. 4 showers. | swell. |2h. 20m. fl.) 30°47| 4 

| | 

Station | | 

XV. | | | 
1901. 

| 

Feb. 2. | 

10.0 a.m S. | 3:2 | 43°90 | 42:9 | 26 N.W. 3 | Overcast, | 2h. 12m, | 30°45} 44 

| | : snow Fi ebb. | 

12,.25p.m.| N 3°8 | 43:3 | 43-2 33 N.W. By) showers. | 44h. ebb. 30°46 | 44 
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TABLE C.—Recorp oF OBSERVATIONS MADE ON BOARD THE 

“GARLAND” pURING 1901. 

B. PHYSICAL OBSERVATIONS. —Firri or FortH. 

: | - Temperature. | 

$ E Wind | S : | Station, = < | pyr 
| Date,and| A Ait Water. Weather. | Sea | Tide ba z a 

Hour. oat fees | | eS 
Lo) | ae 

| & | Dry | Sur- | Bot- Depth Direc- |. = & 
| ™ | Bulb, | face. | tom. | ¢ in | ‘tion. |Feree a 
a. aths. 

& a isan lees Real che cnc ad ears Ach ele ea: 

| Station I | | | 
| 1900. | | | 
| Sept. 11 | 

| 4.5 p.m. | W. | 64°04 | 55°9 | 55°0 9 W. | 2 | Cloudy, | Slight. = | 30°39 | 2 
slight haze. 

6.0 p.m.| E | 61°70| 56-4 | 54-7 | 15h | W. | 2 | Fine, slight| _,, = 30°40 | 34 
} | haze. 

1901. | 
Mar. 23. | | | 

11.5 am.| E. | 47°30 /41°5 | 41°3 133 | S.S.W. Le pitazy- | Calrn, — 30°49 | 22 
' } | slight 

E. swell. | | 
1.5 p.m.| W. | 44°24 | 42°3 | 41-2 13 S. ] Fine, mod- A: — 30°49) 13 

| erate, clear. 
yr April 22 

| 2.50 p,m H. | 56°30] 43°4 | 42-1 15 S.W. 1 | Overcast, Slight. 4). fi. 29°77) 22 
> hazy. 

| 5.5 p.m.| W. | 60°62] 443 | 42°5 | 14 | S.W. 2 - a 10 m. ebb.| 29°76} 14 

| June 19 
3.35 p.m W. | 51°26 | 50°9 | 49-9 7 We 0 | Rain, Smooth. | 5h, fl. 30°02 | 13 

continuous. 
6.0 p.m.| E | 52°70) 50°6 | 43-9 15 — 0 | Heavy rain. a 15h. ebb. | 29°97 | 2} 

| 
July 12. 

¥ 1.17 a.m.| EH. | 63°32] 57:1 | 561 73 W. 4 | Fine, mod- | Choppy. |9m.ebb. | 80°14] 2} 
erate,clear. 

: 1.20pm.| W. | 64:22] 59°5 | 51°9 16 Wis 4 ie a 2h. ebb. | 30°14) 0 
‘ | 

“y Station II, | 
ee 1900. 
> Sept. 11. 
: | 2.35 p.m. | W. | 62°60 | 55-4 | 60°0 14 | N.N.W. 3 | Cloudy. Slight. 5h. 26m, fl.[ 30°08 | 3 

. | 4.10 p.m. | E, |61°16/55°3 |54°8 | 1323] N. 2 “ as 2Qh.ebb, | 31°02} 3 

: | 1901. 
on Mar. 7. | 
i 10.0 a.m. E. | 42°26 | 41°6 | 40°9 10 E. 4 |O'reast, with] Slight. Lh. fl. 29°11) 13 
4 | rain and fog. 

3 | 
(12.58 p.m. | W. | 41°72|40°9 | 40°9 14 N.E. 6 Cloudy. Moderate,| 3h. fl. | 29°22] 2 

es _ April 24. | 
- | 3.25 pm. | EH. | 49°64] 45:3 | 42°6 123 E. 6 | Cloudy,fine | Choppy, | 3h. fl. 30°07 | 3 

& / haze. E. swell. | 

= 5.50p.m. | W. | 46:76] 43:8 | 43-2 | 12 By 6 |Cloudy, fine.| Rough. | 5h.25m.f.]30°05| 2 | 

| May 17. 
11.45a.m. | W. | 49°10] 51'2 | 46:1 13 E. 2 | Fine, slight | Slight 4ih, fl. 30°22) 4 

| haze. E. swell. 
2.15p.m. | E. | 50°d4 | 50°2 | 44°8 16 | E.S.E. 3 | Fine, mod- % Zh.ebb, }-30'22| 33 

erate, clear. 
__ May 29. 
12.0 noon. | W. | 56°48 | 52°9 | 49:0 14 E.S.E. | Fine, cloudy,| Slight, High 29°84; 3 

| : f slight haze. water. 
2.40pm.| E. | 53°96] 51:1 | 49:2 13 |E. by 8.| 3 |Cloudy, fine. ee 2h.40m.eb.| 29°83} 34 

| June 5. ; 
112.95 p.m.| E. |58:28|49°5 | 47-3 | 153] E.S. 5 | Cloudy, Choppy. | 2}h. fl. | 30:00} 23 

slight haze. 
4.5 p.m. | W. |55°40| 49-4 | 47.4 | 14 Ww. 5 | Fine,cloudy, ee Low 30°00 | 2} 

slight haze. water. 
June 10. 

12.55 p.m. | W. | 52°70 | 48°9 | 47°3 123 | W.S.W. 5 |Cloudy,pass- oe 43h. ebb. | 29°84) 23 | 

ing showers. 
3°40 p.m. | E. | 55:76 | 49°8 [47-2 | 14 |W.S.W.| 5 . % 1Zh. fl. |29°80| 23 

ne 
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TABLE C.—Recorp or OBSERVATIONS MADE ON BOARD THE 

*©GARLAND ” DURING 1901. 

B. PHYSICAL OBSERVATIONS—Firru or Fortu—continued. 

Station, 
Date, and 
Hour. 

Station II. 
1901. 

June 14. 
12.0 noon. 

2.20 p.m. 

June 24. 
11.40 a.m. 

1.30 p.m. 

July 12. 
2.0 p.m. 

4.5 p.m. 

Station IIT. 
1900. 

Sept. 10. 
12.30 p.m. 

3.45 p.m. 

1901. 
March 14. 
10.35 a.m. 

2.0 p.m. 

April 23. 
2.25 p.m. 

5,95 p.m. 

May 9. 
12.30 p.m. 

4.40 p.m. 

May 13. 
11.32 a.m. 

4.5 p.m. 

May 16. 
11.30 a.m. 

2.15 p.m. 

May 28. 
11.10 a.m, 

2.45 p.m. 

May 30. 
11.15 a.m. 

3.15 p.m. 

June 4. 
12.10 p m. 

3.39 p.m. 

June 7. 
11.30 a.m. 

4.0 p.m. 

End of Station. 

W. 

W. 

Air. 

Dry 
Bulb. 

E. 

Temperature. 

Wind. 
Water. 

Sur- | Bot- pepe Diree- Force 
face. | tom. faths. tion. 

45°3,48'3 13h) | = 0 

49:0 | 47-9 | 13 | E.S.E. 3 

510 | 49°71 12 W. 4 

51:0 | 48°9 17 WwW. 3 

57°0 | 52°8 13 Ww. 2 

58°7 | 52°0 173 W. 3 

662 | 55°7 7 | W.N.W. 2 

56.2 | 54°7 9 W. 2 

41°3 | 42-4 7k | E.S.E. 2 

41°4 | 41-4 | 12 S.E. 2 

44:3 | 43°8 7 S.W. 4 

43°9 | 42:9 | 732 W. 3 

46'S | 46°8 7 E. ?) 
| 

47:0 | 461 | 103 _ 0 

49°6 | 46:2 7 | E.N.E. iN | 

49-2 | 49-2 | 10 Lhe ll 2 

46°1 | 49°0 ik E. 1 

50°2 | 48°6 7k E. 3 

514 | 51°0 74| S.S.E. | Light | 
airs. 

52°3 | 49°6 73 | N.W. 1 

51'8 | 51:1 7 | BANE. 1 

53°4 | 49-9 12 E. 2 | 

53°4 | 52:9 63 | S.W. 4 

515 | 47°'3 13 |S.W.byS} 6 

55°2 | 53°0 6 — 0 

52:7 | 50°8 7 | N.N.E. 1 

Weather. 

Cloudy,fine. 

Cloudy. 

Cloudy, fine. 

Fine, cloudy, 
clear. 

Fine, clear. 

Fine, mod,, 
clea. 

| Hazy. 

Cloudy, 
with haze. 

Overcast 

Cloudy, 
fine, haze. 

Fine, haze. 

Rain. 

| Overcast, 
| haze. 

3) 

” 

Fine, mod., 
clear. 

Cloudy, 
thick haze. 

| Cloudy, fine, 
slight haze. 

| Passing sho- 
wers, o’rcast. 
Fine, cloudy. 

| Cloudy. 

‘Cloudy, dull. 

Fine, hazy. 

” 

Fine, hazy. | 
| 

Sea. 

Smooth, 
FE. swell. 
Slight. 

Ripple. 

Slight. 

“9 

Calm. 

Slight. 

3? 

E. swell. 

” 

Sinooth, 
slig’t swell 
| Slight. 

| Slight E. 
swell. 

Slight. 

Calm. 

Slight E. 
swell,calm 

E. swell. 

Slight E. 
swell. 

Slight. 

Choppy. 

Quite 
smooth. 
Calm. 

Tide. 

High 
water. 

2h.20m.eb. 

5sh. ebb. 

5h.20m.eb. 

2h.40m.eb. 

4h.45m.eb. 

2h. 55m, fl, 

4h. 10m. fl. 

2h,17m. fl. 

Low 
water. 

2h. fl. 

Lh. ebb. 

Zh, fi. 

42 h. fl. 

12h. ebb. 

42h. ebb. 

5h.10m. fl. 

2h. ebb. 

High 
water. 

3h. 35 m. 
ebb. 

5h. fi. 

3 h. ebb. 

23h. fl. 

25 m. ebb. 

Low 
water. 

4th. fl. 

Baro- 
meter. 

os o bo =) 

Transparency 
Fathoms 

bie 

oO 

a ee 
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TABLE C.—ReEcorD OF OBSERVATIONS MADE ON BOARD THE 
‘“GARLAND” puRING 1901. 

B. PHYSICAL OBSERVATIONS.—Firtru or FortH—continued. 

Temperature. 
r= : sa 

; 3 Wind ag 
Station 2= . ij : Ys 
Date, and = Air. Water, Weather. Sea. Rides |=ato- aa 

meter.) 28 
Hour. = : ne 

z S 
z Dry | Sur- | Bot- Depth Diree- |rovce | a 

Bulb. | face. | tom. fatha! tion. j | 

: | 
Statien III. | | 

1901. 
June 13. | 
11.20 a.m. | W. | 53°24] 48°6 | 48:2 8 |W.N.W.| 4 |Cloudy,pas- | Slight. High 29°40 2 

sing show’rs. water. | 
2.50p.m.| E, | 55°76) 51°0 | 50:0) 12 N. 4 iS Slight to |3} h. ebb. | 29°44 22) 

choppy. 
June 29, 
1.0 p.m, E. | 57°92} 52:4 | 51°9 6 | W.S.W. 3 | Cloudy, and) Slight. 13h. fl. | 29:93 1k 

dull. 
4.40p.m. | W. | 55°28) 50°8 | 501 8 |Variable} . 1 | O’reast, pas-| Smooth. | 53h. fl. 29°85 1} 

sing show’rs. 
July 10. 

11.15 ain. | W. | 67°64) 56:5 | 554] 7 W. 2 | Fine, hazy. an 1h.10 m.fi.} 30°09 2 
| 

2.55 p.m. E, | 69:00) 57°8 | 56:7 (es W. 1 53 | Ac 5 h.40m.fl.} 30°09 25 
| | | 

Station IV. | | 
1900. 

Sept. 7. | 
12.0 noon | W. (58:28 | 5671 | 55:9 5 S.W. 2 |Cloudy, with) Calin. oe fl. 80°01; 17 | 

fine rain. 
3.48 p.m. | E. | 56°84) 56:2 | 55°6 63 | E.N.E. 2 | Overcast. " 2h.48m.eb.| 29°97 13 | 

1901. 
Mar, 22. | 

12.55 p.m. E, | 42°44| 41:4 | 414 7 N.E Light) Cloudy. Calm,sl’ht -- 30°41 2 
airs, N.E.swell. 

4.40 p.m | W. | 44°60} 41°5 | 41°1 13 _ 0 | Fine, haze. | Celm, = 30°41; 1 
N.E.swell 

April 25, 
1.l5a.m.| E. | 48:92) 45:7 | 44:2 65 5 | Cloudy, Choppy. | 4h ebb. | 30:08 2 

slight haze. | 
2.35 p.m. | W. | 53°60| 46:2 | 46:2 4 5 i. Moderate.) 13h. fl. | 30°09 1 | 

June 21. 
12.10p.m. | E, | 52°16} 52:3 | 51:9 5; |W. byS.| 2 |Fine, cloudy.) Slight. th. fi. 29°88 13 | 

4.20 p.m. | W. | 63°32] 52°6 | 52:0 5 S.W. 3 5 i 4h.10m.fl./ 29°90} 17 

July 11. | | 
11.25a.m. | W. | 64°04] 59°4 | 57°0 oS) E. 1 | Fine, hazy. | Smooth. |1h.25m.eb.| 50°06} 23 

| | 

3.5 p.m. E. | 68:02} 611 | 57°2 5 | Light 0 | Fine, hazy, | Quite 5h, 5m. eb.| 30°04 2 | 
airs. thunder. smooth. 

| 

Station | | 
Vv. | | 
1900. | 

Sept. 13. | 
11.48a.m. | E. | 62°60} 55°9 | 545 | 14 W. |Light.} Fine, haze. | Calm. — 30°45 | 9 

54°1 | 23 
1.43 p.m. | W. | 63°60] 55°4 | 54°6 | 27 S. 1 | Fine, hazy. -f — 30°44 | 35 

1901, 
Mar, 26. 
1,55 p.m. E. | 36°30] 41°5 | 41:3 | 23 | N.N.E. 6 | Snow sh’rs. | Choppy, | 14h. fl. 29:90 | 22 

N.E.swell. 
3.55 p.m. | W. | 36°68] 41°2 | 41°2 | 38 | N.N.E. 6 | Cloudy, ree {ahi 29°87) 25 

passing 
April 24. snow slirs. 
10.40 a.m. | W. | 47°30] 43°9 | 42°4 | 28 3 | Fine, hazy. | Slight, 4th. ebb. | 30°11! 3% 

E. swell. 
12.50p.m. | E. | 49°64] 43°38 | 42°3] 19 z 2 BS ee pbs fl; 30°11) 3 

May 10. 5 
1.20 p.m. HB. | 47°48! 46°2 | 44S | 22 S.E. 5 | Fine, mod- | Slight. $h. fl 30°03 | 3 | 

erate, clear. | S.E.swell. Z | 
4,20 p.m. W. | 47°66) 46°3 | 44:9! 31 S.E. 5 | Cloudy. Choppy. | 3th. fl. 29°98 | 2h 
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TABLE C.—ReEcorp oF OBSERVATIONS MADE ON BOARD THE 

“ GARLAND” DURING 1901. 

B. PHYSICAL OBSERVATIONS.—Firrnu or FortTH—continued. 

Station, 
Date, and 
Hour, 

Station 
Vv. 

1901. 
June 27. 
10.43 a.m. 

1.0 p.m. 

June 28, 
6,20 a.m. 

8.50 a.m. 

July 15, 
1.22 p.m. 

3.47 p.m. 

Station 
VI. 

1901. 
April 28. 
12.45 p.m. 

1,53 p.m. 

April 24, 
1.30 p.m. 

2.25 p.m. 

May 22. 
3.20 p.m. 

May 29. 
3,30 p.m. 

5.10 p.m. 

June 6, 
12.40 p.m. 

1.40 p.m. 

June 12. 
1, 25 p.m. 

2.15 p.m. 

June 26. 
1. 5p.m. 

2.50 p.m. 

July 15. 
4.53 p.m. 

6.25 p.m. 

| End of Station. 

W. 

EL | 

W. 

W. 

Temperature. 

7 Wind. 

Air Water. 

: : Depth| ,: 
Dry | Sur- | Bot- 3 Direc- 

: in 5 Force 
Bulb. | face. | tom. faths. tion 

| | 
| | | 

58°64| 52°8 | 49-0 | 242 | N.N.E.| 1 
| 

59°00} 53:0 | 48°8 | 26 E. 1 

| 
53°96 53°0 | 49°6 | 25 = 0 

| 
— | 59°9| 489] 27 | Light | 0 

| | airs. | 

| | | 
63:50 | 55°8 | 512 | 312 W. 5 

62°24) 55:3 | 500 | 24 Veit lhe 3 
| | 

| 
| 

36°50 | 40°9 | 40:8 | 12 INS, Blane 

| | 

37-22] 40°6 | 40:9 | 21 | N.EL 7 

| 
47°48 | 43°8 | 42'S | 14 LDPE slaty} 

| 

48 °92| 43°9 | 44:2 | 12 rE. 3 

51°80 | 48:2 | 47:7 | 122] S.E. 5 

53°60 | 51:1 | 48:4 | 122 |E.byS.| 3 

55°04) 51°71) 486 | 123 /E.byS.| 3 

59:72 | 49°0 | 47-1 | 142] S.w. 1 

58°28 | 49:8 | 47:3 | 12 | S.w. 1 

56:84] 47°6 | 47°3 |] 11 | N.W. 4 

55'76| 49°0 | 49:0 | 15 | N.W. 4 

62°96 | 52°0 | 50°6 | 11 S.W. 1 

62°60 | 52°0 | 5071 | 16 S.W. i 

61:70} 54°4 | 52°3 | 15 W. 3 

60°62 | 54:2 | 51°6 | 114 Ww. 3 

Weather. 

| Overcast. 
| 

Fine,cloudy 

Fine, hazy. 

| 

” 

| Fine, mod- 
| erate,clear. 

ed 

Cloudy, 
| passing 

snow sh’rs. 
Cloudy. 

Fine, hazy. 

Fine, haze. 

Moderate, 
clear. 

Fine,cloudy, 
slight haze. 

” 

Fine, 
slight haze. 
Fine,cloudy, 

clear. 

Fine, cloudy. 

” 

Fine, mod- 
erate,clear. 

” ” 

Fine, clear. 

Fine, mod- 
erate,clear. 

ky Baro- 
Sea. Tide. moter 

[it 

| 
| 

| 

Smooth, | 55h, fl. 30°26 

» | Uh, 40m. | 80°25 
ebb. 

” | Low 30°23 
| ‘water. 

Ms | 22h. fi, 30°22 

Moderate.| High 29°97 
water. 

as / 2h. 20m, | 30°00 
; ebb. 

Rough. 4h. ebb. | 29°72 

| Choppy. |5h.8m.ebb.| 29°71 

E. swell.| 1h. fl. 30°10 

Slight, Di. fl: 30°09 
E. swell. 

Choppy. | 4h. ebb. | 30°45 

Slight. 3hh. ebb.| 29°83 

4A 5h. 10m, | 29°82 
ebb. 

Calm, 3h. fl. 30°24 

Smooth. | 4h. fl. 30°25 

Slight. 53h.5m.ebb.| 29°66 

5 4h. ebb, | 29 66 

Calm. 3h. 20m, | 30°36 
ebb. 

+ 4h. 35m. | 30°35 
ebb, 

Choppy. | sh. 23m. | 29°99 
ebb. 

5 4h. ebb. | 30°00 

| Transparency. | Fathoms. 
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“GARLAND” puRING 1901. 

Station, 
Date, and 

Hour. 

Station 
VII. 
1901. 

March 29. 
11.45 a.m. 

2.0 p.m. 

April 23. 
11.50 a.m. 

1.55 p.m. 

July 9. 
1,30 p.m. 

4.20 p.m. 

Station 
x 

1901. 
March 20. 
12.45 p.m. 

1,50 p.m. 

April 26, 
12.55 p.m. 

2.0 p.m. 

Station I. 
1901. 

Oct. 25. 
11,15 a.m. 

12.5 p.m. 

1902. 
Jan. 11. 
8.50 a.m. 

10.30 a.m. 

Station II, 
1901. 

Oct. 23, 
12,45 p.m. 

2.30 p.m. 

1902. 
Jan, 13. 
10.0 a.m. 

1.40 p.m. 

Ww. 

W. 

W. 

W. 

Temperature. 

a Wind. 

Air Water. Weather. Sea. 

Dry Sur- Bot- ee Diree- Force 
Bulb, | face. | tom. faths. tion. 

ae = | eee | 

| 
| 

38°12) 39°9 | 39°83 | Ws] SE. | 5 Maderately | Slight, 
: | clear. |\N.E.swell. 

37°58 | 40°0 | 40°99 | 213 | S.E. | 6 PY, 9 Choppy, 
E, swell. 

| 

59°00 | 44°2 | 42°3 | 203 | S.S.W.| 4 | Fine, hazy. | Slight, 
| S.E.swell. 

59°54 | 44°6 | 48°3 |) 13 S.W. 5 | Cloudy, nie ee 
| haze. 

62°24] 55°6 | 52:0} 17 | E.S.E. 4 | Fine, el’dy. | Slight, 
| E. swell. 

63°14 | 56°6 | 55:0 10 E.S.E. 3 | Fine, clear, ” ” 
| 

| 

41:18 | 41:0 | 41°09 | 12 | E.N.E. 6 | Cloudy, | Slight. 
| passing 
| showers 
| of sleet 

and snow. | 
| 

41:00 | 40°0 | 41°0 9 | E.N.E. 6 | Overcast, of 
passing 
sleet sh'rs. 

50°00 | 46°9 | 46°3 | 7 |S.E.byE.) 4 | Fine, mod- i 
| erate,clear. 

50°54} 46°3 | 456 10 S.EbyE) 3 An a x 

| 

FirtH oF CLYDE. 

49°64] 52°0 | 52:8 | 28 W. 3 | Fine, mod. | Slight. 
52°5 | 14 clear. 

50°00) 52:0 | 52°3 | 28 S.W. 5 |Cloudy, fine,| Slight, S. 
52°2 |} 11} clear, W. swell. 

38°S4| 46°8 | 47:0 | 21 N.E 3 |Dull, cloudy.} Slight. 

39°56 | 46°4 | 46°8 | 28 N.E 2 |Fine, cloudy.) Smooth. 
46°7 14 

52°34] 52°0 | 52:3] 17 S.W. | Light/Cloudy, fine, ‘ 
airs.| slight haze. 

52°16 | 52°3 | 52°38 | 15 | W.S.W. 1 |Cloudy, fine,! Calm. 
clear. 

88°30] 46°3 | 465] 18 N. ” ” 

38°30 | 46°4 | 46°5 | 20 N. 3 | Fine, Ripple, 
Overcast. 

Tide. 

lh. 25m. 
ebb. 

3h. 41m. 
ebb. 

10m. fi. 

21h. fl. 

th. 50m. 
ebb. 

3h.10m.fl. 

4h. 3m. fl. 

5h. 9m. fi. 

4h, 15m. 
ebb. 

15m. fi. 

| 65 m. ebb. 

2h. 5m, eb.} 

“1h.40m.f.| ¢ 

3h.10m.fi 

| 5h.40m. fl. 

1h.20m.eb. 

| | 2h h. fl. 

| 5h.10m. fl. 

TABLE B.—Recorp oF OBSERVATIONS MADE ON. BoarD THE 

Baro- 
meter. 

30°17 

30°15 

or “J 

Transparency. Fathoms. 

aS 

eS ee 
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TABLE C.—ReEcorD oF OBSERVATIONS MADE ON BOARD THE 

‘“‘GaRLAND” puRING 1901. 

Station. 
Date, and 

Hour. 

Station III. 

1901. 
Oct. 23. 

10.30 a.m. 

12.5 p.m. 

1902. 
Jan, 10 
110 p.m. 

2.35 p.m, 

Station IV. 

1901. 
Oct. 22. 

3.30 p.m. 

4.30 p.m. 

1902. 
Jan. 10. 

11.15 a.m, 

12.1€ p.m. 

Station Vv. 

1901. 
Nov. 7. 

2.45 p.m. 

4.5 p.m. 

1902. 
Jan. 23. 

11.35 a.m. 

1.5 p.m. 

Station VI. 

1901. 
Oct. 25. 

12.15 p.m. 

2.37 p.m. 

1902. 
Jan. 14. 
1.10 p.m. 

2.30 p.m. 

B. PHYSICAL OBSERVATIONS—F¥irtu oF ClypE—continued, 

End of Station. | 

S.W. 

N.E. 

S.W. 

N.E. 

ge) 

W. 

Temperature, 

Air Water 

Dry | Sur- | Bot- 
Bulb. | face. | tom. 

50°54 | 52°3 | 53°2 

50°72 | 52°56 | 52°8 
§3°2 

43°16 | 47:0 | 46°8 
46°8 

43°34 | 464 | 46°5 
46°7 

49°64 | 52°7 | 53:2 

49°64] 52°9 | 53:2 
53°0 

42°44) 47:0 | 47°3 
47°2 

42°98] 47:2 | 47:1 
47°0 

48°92 | 51:2 | 52°1 

49°64] 51°2 | 51'8 

46°40 | 45°7 | 46-0 
458 

46°76 | 46°0 | 46°7 

50°36 | 52°3 | 52:8 
52°4 

49°28 | 52°5 | 52:8 
524 

37°58 | 46:4 | 46°3 
46°3 

38°12] 46°0 | 46-2 
46°2 

Wind. 

Depth) pirec- 
5 Force. 

faths. weet 

24 — 0 

40 = 0 
20 

25 |IN.W.by| 3 
123 W. 
30 N.W. 3 
15 

20 Ss. 1 

24 Ss. 1 
12 

25 W. 2 
1z2 
25 W. 1 
123 

17 | N.N.W. 2 

7 | N.N.W.|Squal- 
ly. 

20 S.W. 6 
10 
93) S.W. 

25 S.W. 5 
122 
20 S.W. 5 
10 

30 S.E. 2 
15 
23 S. 3 

Weather. 

Ciouuy, 
bright 
sunshine. 

Cloudy, fine, 
slight haze. 

Overcast. 

Overcast, 
rain. 

Cloudy, 
haze. 

” 

Overcast. 
rain. 

ok) 

Cloudy, 

Showery. 

Overcast, 
hazy. 

7 

Cloudy, fine, 
clear. 

Overcast, 
rain. 

Moderate 
clear. 

Fine, clear. 

Sea, 

Smooth. 

Slight. 

77 

Calm. 

” 

Ripple. 

Calm. 

Slight. 

27 

Moderate. 

Choppy. 

Choppy, 
S.W.swell. 
Choppy. 

Slight. 

ed 

Tide. 

3h.25m.eb. 

5h. ebb. 

25 m. ebb. 

1h,25m.eb, 

Sihentle 

4h, fl. 

4h. 25m. fi. 

5h. 25m. fi. 

Top of h. 
water, 

1h.22m. eb. 

25 m. ebb. 

lh 55m.eb. 

2h.10m.eb. 

4h h. etb. 

4h. 5m. fl. 

25m. ebb. 

29°95 

29°98 

29°85 

29°84 

29°81 

29°34. 

29°83 

29°54 

30°23 

30°21 

29°94 

29°91 

29°91 

29°87 

30°64 

30°64 

Transparency. Fathoms. 

ns ele 

Go tole 

cs Pol 

6 
b} 
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TABLE C.—ReEcorD OF OBSERVATIONS MADE ON BOARD THE 
‘““GARLAND” DURING 1901. 

B. PHYSICAL OBSERVATIONS.—Firtu or CrypE—continued. 

: Temperature. | 

S Wind Is Station, = : ~ ne. Bixee 
Date, and| = | Air Water. Weather. Sea. Tide: | cater | ee 
Hour. ne eter. 28 

o) —— ] S 

3 Depth = es 
a Dry | Sur- | Bot- |; Direc- as 
i) . in cs Force Sy 

Bulb.} face. | tom. Pathe! tion 

Station 
VII. 
1901. 

Nov. 7. 
9.25 a.m. | N.I. | 48°92] 52°5 | 52:9 | 24 |N.by W.| 4 | Overcast. Choppy. | 48m. ebb.| 30°25 3) 

§2°7 | 12 
11.43 a.m. | S.W. | 49°64] 52°5 | 52°3 | 14 IN. by W.| 4 5 7 3h. 6m. eb.| 30°26 43 

1902. 
Jan. 22, 

10.45 a.m. | N.E. | 46°40} 45°7 | 46:1 21 W. 1 | Fine, over- | Smooth. |1h.11m.eb.} 30°16 3} 
45°9 | 103 east. 

1.5 p.m. |S.W. | 46:94] 45°S | 46°6 | 20 S. Light | Overeast. ee 3h.31m.eb.} 30°15 48 
46°4 10 airs. 

Station 
VIII. 
1901 

Nov. 5. 
10.30 a.m.| W. | 48°74] 54:0 | 54:0 | 35 S. 3 | Fog. Slight. |3h.50m.eb.] 30°36 8 

53°9 
12.55 p.m.| E. | 50°36] 535 | 53:7] 272 Ss. 3 * ve 10m. fi. 30°57 3 

53°6 
1902. 

Jan, 21, 
11.20 a.m. E. | 48°02} 460 | 46°6 | 30 W. 4 | Overcast. Moderate.|2h.39m.eb.} 80°15 5 

46°0 | 15 
2.5 p.m. 48°20 | 49°8 | 46:9 | 34 |W.byS.| 4 - na 5h.14m.eb.| 30°14 5 

46°5 | 17 

Station 
IX, 
1901. 

Noy. 6 
9.53 a.m. | N.E. | 50°72] 52°2 | 53°9 | 29 Ww. 2 | Overcast. Calm. 1h.53m.fl, | 80°29 4 

52°3| 4h 
12.20 p.m. | S.W. | 50°90] 53:1 | 53°2 | 28 |IN.W. by] 4 33 Slight. 3h.27m, fl. | 30°27 3 

53°0 | 14 W. 
1902. 

Jan. 17. 
1.35 p.m. | S.W. |,43°70 | 45°5 | 46°9 | 30 W. 2 | Fine,clondy. An 1h.47m. fl, | 30°40 53 

46°6 | 15 
4.5p.m. | N.E. | 44:24] 45°6 | 4671 | 28 W. 2 on 5 A. 4h.47m. fl. | 30°38 5} 

45°80) 14 

Station 
>.& 

1901. 
Noy. 1. 

12.7 p.m. | W. | 50°00} 53-0 | 53°0 | 25 E. 5 | Fine, slight,) Choppy. | 3h.17m.fl.| 30°55 3h 
53°0 | 123 haze, 

2.30 p.m. E. | 54°14] 52°5 | 52°77 | 28 3 | Fine, clear. | Moderate.| 5h.40m.fl.| 30°30 3 
52°4 14 

1902. 
Jan. 17, 
9.47 a.m, 43°16 | 45°3 | 46°5 | 274 | W.S.W. 4 |Fine,cloudy. 3 4h.47m.eb.| 30°48 6 

45°7 | 131 
12.5p.m. | E. | 42°80} 45:4} 461) 27 |W.S.W. 4 a a , 17m. fl. | 30°44 54 

45°5 | 18 

Station 
XI. 
1901. 

Noy. 15. 
10.50 a.m. | S.W. | 38°84] 50°3 | 51°5 | 28 Ss. 1 | Cloudy, Calm. sh. fl. 29°58 3 

51'3 | 14 fog banks. 
1,20 p.m. | N.E. | 41:00} 51°2 |] 511} 28 | E,S.E. 1 |Fine,cloudy,| ,, 5h.45m.fl.| 29°61 4 

51:2} 14 fog banks. 
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TABLE C.—ReEcorp oF OBSERVATIONS MADE ON BoaRD THE 

‘““GARLAND” puRING 1901. 

B. PHYSICAL OBSERVATIONS—Firtu or ClrypE—continued. 

: Temperature. 
= a 
S Fe =) 

Station, | & aS] We B 5. 
Date, and| # | Air. | Water. Weather. Sea. Tide. aro ae 

‘ Ge meter.) Qe 
Hour. iS} ; Ze 

co) | ze 

&. | Dry | Sur- | Bot- pepth Direc- |oyce as 
zal face- | tom. faths. tlon. 

—: is | “-_——— \|—— | | EE | | | 

Station 
XII. 
1901. 

Noy. 8. i 
8.50 a.m. | W. | 49°46) 52°71 | 52°8| 45 |W.N.W.| 3 | Cloudy. Mod’ate.} 5h.35m.fl.| 83014] 43 

| 52°5 223 
11.20 a.m.| E. | 50°54 | 52:0] 52°38] 36 |W.N.W.| 4 $ Choppy.|1h.55m.eb.| 30°15 | 5 

53°0 | 18 

Station 
XII. 
1901. | 
Oct. 9. 

11.5.3.m- | N.E. | 62°70 | 52:7 | 52-9 | 27 N Squal-| Clondy, Slight. | 1}h. ebb.} 29°78 | 73 
53°0 | 134 ly. | bright 

sunshine 
12.30 p.m. | S.W. | 53°24] 52°8 | 53:0] 28 N.  |Squal- .3 on 3h. ebb. | 29°85! 4} 

529 | 14 | ly. 
Oct. 16. 
3.25 p.m. | N.E. | 47°66 | 50°06} 52°9 | 28 S.E. 5 | Overcast, ” 1h.2m.eb.} 29°46} 23 

52°7 14 hazy. 
4.55 p.m. | S.W. | 47°S4 | 51:0 | 53:0] 32 S. | 3 | Overcast, tipple. | 2h. ebb.| 29 44] 3 

52°77 | 16 | fine rain. 
Nov. 28, 
3.5 p.m. | N.E. | 44:96 | 50°71 | 52:1 | 22 N.W. |Squal-/Fine, cloudy. 0 1} h. ebb.| 30°46) 5 

61°3 16 ly. 
4,20 p.m. | S.W. | 48°70 | 51:9 | 51°2 | 24 | N.W. Squal: A ig 23 hh. ebb.) 30°48] 5} 

50°0 | 12 ly. 
Dec. 15. 

10.80 a.m. | S.W. | 40°28 | 48°3 | 46:7 | 24 N. 4 | Fine, clear. | Slight. | Low 29°30] 5 
water. 

12.15 p.m. | N.E. | 43°52 | 48°4 | 48°8 29 N. 4 | Fine, mod. “5 13 h. fi. 29°30} 5 
clear. 

Dec. 26. 
10.27 a.m. | S.W. | 41°90] 47°6 | 48:7 | 252 N. 4 /|Fine, cloudy. nF 1h,52m.fl | 29°11} 4 

48°0 124 
12.43 p.m. | N.E. | 42°44 | 47°5 | 48:3 28° N. |Squal-|Cloudy,pass-) Ripple. | 4h. 8m. fl.|} 29°15] 43 

47°8 | 16 ly. jing showers. 
1902. 

Jan. 29, 
9.40 a.m, | S.W. | 37°58 | 43°5 | 46°2 | 23 N.W. 2 |Fine, cloudy.} Calm. |Top of low] 29°89} 54 

45°4 | 114 water. 
11.20 a.m, | N.E. | 37°22] 43°9 | 46-4 | 28 N.  |Squal- ; Smooth.} 1h.20m.fl.} 29°96 | 5 

46-0 | 14 ly. 

. Station 
XIV. 
1901. 

Oct. 10: 
8.10 a.m. | N.E. | 52°52) 51°0 | 52°9| 30 | S.S.W. 5 | Overcast, | Slight. | 5h. fl. 29°95 3 

53°0 | 15 fine rain. 
9.30 a.m. | S.W. | 52°88 | 50°9 | 52°99 | 30 | S.S.W. 5 |O’reast, con-| _,, th. ebb. | 29°94 3 

530 | 15 tinuous rain, 
Oct. 17. 
9.45 a.m. | S.W. | 49°82] 50°9 | 52°9 | 27 S.W. 4 | Cloudy, Ripple. | 1h, 25m. fl.} 29°19 3 

52°4 | 183 | bright 
sunshine. 

11.10 a.m. | N.E. | 50°72 | 51:2 | 52°5 | 26 S.W. 3 3 5 2h.50m.fi.| 29°19} 34 
52°7 | 138 

Noy. 28. 

1.20 p.m. | N-E. | 46:04} £0°0 | 50:0} 25 | N.W. |Squal-] Fine, mod. | Calm, |5}h. fl. | 30°45] 5 
50°1 | 123 ly. clear. 

3.9p.m. |S.W. | 44°96] 50°71 | 52°71 | 32 N.W. |Squal-|Fine, cloudy.| Ripple. | 14 h. ebb.| 3046] 5 
513 | 16 ly. 

Dec. 18. 
12.15 p.m. | 8. W. | 43°52 | 48:4 | 48-8 | 29 N 4 | Fine, mod. | Slight. | 1}h. fi. | 29°80 5 

clear. 
1.35 p.m. | N.E. | 42°44] 48°3] 49:3 | 95 N.  |Squal-|Cloudy,snow]Choppy.| 33h. fl. | 29°29) 4% 

ly. showers. 

a Se) ne a I | 
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of the Fishery Board for Scotland. 

TABLE C.—ReEcorD oF OBSERVATIONS MADE ON BOARD THE 

“GARLAND” puRING 1901. 

Station, 
Date and 
Hour. 

Station 

1901. 
Dec. 26. 

12.43 p.m. 

1.37 p.m. 

1902. 
Jan, 29. 

11,20 a.m. 

1.5 p.m. 

Station 

Oct. 12. 
11.40 a.m. 

1.40 p.m. 

Oct. 17. 
11.25 a.m. 

12.50 p.m. 

Nov. 28. 
9.25 a.m. 

11.30 a.m. 

Dec. 18. 
1,50 p.m. 

3.20 p.m. 

Dec, 24. 
12.55 p.m. 

2.55 p.m. 

1902. 
Jan, 29. 
1,23 p.m 

3.30 p.m. 

10.33 a.m. 

Oct. 17. 
1.25 p.m. 

3.15 p.m. 

Oct. 18. 
11.15 a.m. 

2.40 p.m. 

B. PHYSICAL OBSERVATIONS—FirtH or CrypE—continued. 

End of Station. 

S.W. 

N.E. 

S.W. 

N.E. 

N.E. 

S.W. 

S.W. 

N.E, 

S.W. 

N.E. 

S.W. 

N.E. 

N.E. 

S.W. 

S.W. 

N.E. 

S.W. 

N.E. 

S.W 

N.E 

S.W. 

N.E,. 

Temperature. 

Air Water. 

Dry | Sur- | Bot- 
Buib. | face. | tom. 

42°44 | 47°5 | 48°3 
47°8 

41°90 | 47:9 | 48-0 
48-0 

37°22 | 43°9 | 46°4 
46-0 

40°28 | 44°5 | 46-7 
46°4 

54°50 | 50°9 | 48-9 
52°6 

52°88 | 51°5 | 51:3 
§2°8 

51°44} 51°5 | 49°9 
52°3 

52°16 | 50°7 | 48:0 
| 51°7 

44°96 | 49°6 | 51°0 
504 

45°14 | 49°7 | 50°4 
50°9 

39:92 | 49:0 | 487 
48°5 

40°28 | 48°8 | 49:7 
49°5 

40°46 | 48°5 | 48°8 
| 48:9 

40°46 | 47°4 | 48°0 
48:1 

39°02 | 44°7 | 46°6 
463 

40°10 | 45°3 | 46°8 
46°5 

| 
48°74 | 50°08] 46°4 

50°9 
52°52 | 50°4 | 47:0 

48°6 

51°62 | 51°0 | 47:7 
51°3 

52°52 | 50°3 | 48°0 
52°0 

45°86 | 50'S | 464 
50°0 

48°74 | 514 | 46°9 
52°2 

faths. 

28 
16 
26} 
13} 

28 
14 
23 
113 

25 

15h 

55 
273 

Wind. 

Weather. 

Direc- 
Far! Force. 

N.  |Squal-|Cloudy,pass- 
y. |ing showers. 

N. Squal-| Fine, mod. 
ly. clear, 

N. |Squal-|Fine, cloudy. 
ly. 

NS; 1 | Fine, mod. 
clear, 

Ss. 2 | Overcast, 
rain, 

S.W. 3 | Overcast, 
heavy rain. 

S.W. 3 |Cl’dy, bright 
sunshine. 

S.W. 4 ne 

W. Light} Fine, clear. 
airs. 

W.N.W.| 2 | Fine, mod. 
clear, 

heavy|Cloudy,snow 
sq’lls.| showers. 

N heavy} Rain and 
sq'lls.| sleet, cl’dy. 

W. 1 Moderately 
clear. 

W. 2 | Overcast, 
rain, 

N. | Light} Fine, clear. 
airs, 

N.V.W. 1 | Fine, mod. 
clear. 

S.E, 2 | Cloudy, 
haze. 

Ss. 2 | Cloudy. 

| 
S.W. 4 |Cl’dy, bright 

sunshine. 
S.W. 5 | Cloudy, 

squally. 

Oi 1 | Overcast, 
fine rain. 

E. 1 \Cl’dy, bright 
sunshine. 

Ripple. 

” 

Smooth. 

oh] 

Ripple. 

” 

Smooth. 

Calm. 

Choppy. 

Calm. 

Ripple. 

Smooth. 

Slight, 

{Smooth. 

” 

4h, 8m, fl.| 29°15 

5h. 3m fi. | 29°15 

1h.20m. fl.| 29°96 

3h. 5m. fi.| 29-98 

3h. 34m. fl.] 29°92 

5h, 55m, fl.| 29°92 

3h. 5m. fl.| 29°19 

42h. fl. | 29°19 

hh. fl. | 30°42 

3h. 5m. fl.| 30°45 

35h. fi. 29°28 

dn. fl. 29°27 

2h. ebb. | 28°77 

4h. ebb, | 28°76 

3h. 23m. fl.| 29°99 

5h.10m.fl.| 30°04 

25 m. fi. | 29°97 

2ih. fl. | 29°94 

dh, fi. 29°19 

50m, ebb.| 29°19 

1h.20m. fl.| 29°17 

4h.45m.fl.| 29°16 

61 

‘Transparency. Fathoms. 

43 
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TABLE C.—ReEcorD of OBSERVATIONS MADE ON BOARD THE 

“GARLAND” pDuRING 1901. 

B. PHYSICAL OBSERVATIONS.—FirtH oF ClypE—continued. 

62 

Temperature. 
F 

Station, = ; 
Date, and| 3. Air. Water. 

Hour. et Sem 

5 Dry | Sur- | Bot- D ies 
Bulb. | face. | tom faths. 

Station 
XVI. 
1901. 

Nov. 27. 
1.55 p.m. | N.E.| 48°38) 481 | 47°3 | 60 

50°5 |} 30 
4.10 p.m. | S.W. | 47°84] 48°S | 47:2 58 

51:0 29 
Dec, 19. 

10.45 a.m. | S.W. | 35°24 48°0 | 47°8| 58 
| 50°0 | 29 

1.55 p.m. | N.E. | 39:20] 46°9 | 49:1 | 592 
| 50°0 | 294 

Dec. 23. 
15pm. | N.E. | 36°66] 49:2 | 481) 61 

49°8 | 302 
3.30 p.m. | S.W. | 37°22 | 49°0 | 49:0 | 57 

| 48:7 | 282 
1902. 

Jan. 30. 
9.55 a.m. | S.W-| 32°62] 43°8 | 47:0 58 

| 47°2 29 

1150 a.m. | N.E. | 32°90 | 44°5 | 47°6 | 592 
47-3 | 294 

Station 
XVII. 
1901. | 

Oct.-11. | 
1.25 p.m. | N.E. | 50°36} 51:0 | 52°0 | 163 

3.5p.m. | S.W. | 50°00} 51°3 ) 49:0 | 35 
52°8 | 174 

Oct. 18. 
9.0a.m. | N.E. | 46°58] 46°5 | 52°4] 16 

10.30 a.m. | S.W. | 46°94 | 49°0 | 49:4 38 
52°99; 19 

Nov. 27. 
11.0 a.m. | N.E. | 49°82 | 46:2 | 50:2 | 163 

1.30 p.m. |S.W. | 47°84} 48:0 | 50°6 | 38 
50'4 | 19 

Dec. 20. 
9.45 a.m. | N.H, | 35°42) 480] 495 | 162 

11.30 a.m. | S.W. | 89°20] 48°0 | 50°0| 35 
49°8 | 172 

Dec. 24. 
10.0 a.m. | N.E. | 38°48] 49°5 | 49:4] 17 

11.45 a.m. | S.W. | 39°02} 49°0 | 49°2 | 38 
49:3 | 19 

1902. 
Jan. 30. 

12.15 p.m. | S.W. | 33°34] 44°4 | 47-7] 37 
47°83 | 182 

2.30 p.m. | N.E. | 36°50; 45°0 | 47°6 163 

Station II. 
Shrimp 
Trawl, 

Sanda to 
Bennan 
Head. 
1901. 

Nov. 25. 
10.25 a.m. | N.W.| 50°18 | 51°2 | 51°8 30 

52°8 15 

Wind. 

N.W. |Heavy 
sq’lls. 

N.W. |Sq’lly. 

N.E. |Light 
airs. 

N.E. |Sq’lly. 

S.E. 6 

S.E. 8 

E.N.E. 1 

N.N.E. 

E.N.E. 1 

Light 
airs. 

EK. ( 

W.N.W.|Sq’lly. 

W.N. W.| Heavy 
sq’alls 

Light 
airs, 

” 

S.W. 

S.W. 

W.  |Sq’lly. 

W. ” 

Light 
airs, 

” 

Light 
airs. 

Weather. 

Fine,cloudy. 

Cloudy, pass- 
ing showers. 

Cloudy. 

Overcast. 

| Continuous 
rain, 

Heavy sleet. 

Fine, clear, 
frosty. 

Cloudy, 
passing 
showers. 

” 

Overcast, 
heavy rain. 

” 

Cloudy, 
passing 
showers. 

Fine, cloudy. 

Fine, mod- 
erate, clear. 
Fine, clear, 
frosty. 

Fine, cloudy. 

” 9 

Fine, clear, 
frosty. 

” 

Overcast, 
slight,haze. 

Sea. 

Slight. 

Calm. 

” 

Slight. 

Choppy. 

” 

Smooth. 

Smooth. 

Calm. 

Smooth, 

Calm. 

Slight. 

Smooth. 

Calm. 

Ripple. 

” 

Smooth. 

Quite 
smooth. 

Smooth, 

é Baro- 
Tide. meter, 

55 m. ebb.| 30°36 

3h. ebb. | 30°36 

51h, ebb.| 29°48 

2h.55m. fl. 29°50 

31h. ebb-| 29°28 

5h.40m.eb.| 29°18 

5h. ebb. | 30°52 

1h.35m.fi.| 30°58 

lth. ebb, | 30°15 

3h. ebb. | 30°13 

5n.10m.eb.} 29°19 

40m. fl. 29°18 

4h. fl. 30°43 

gh. ebb. | 30°37 

— 29°76 

= 29°75 

5h. 7m. fi.| 28°80 

53m. ebb. | 28°78 

2h. fi. 30°58 

41h. fl. 30°60 

5m. ebb. | 30°53 

‘Transparency. Fathoms., 

nh rn 

oo 
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TABLE C.—ReEcorp oF OBSERVATIONS MADE ON BoARD THE 

“GARLAND” pDuRING 1901. 

B. PHYSICAL OBSERVATIONS.—Firtu or CirypE—continued. 

Station, 
Date, and 
Hour. 

End of Station. 

| 
Station ITI. 
Sprimp 
Trawl, 

Sanda to 
Bennan 
Head. 
1901. 

Nov. 25. 
1.35 p.m. | S.E. 

Station V. 
Shrimp 
Trawl, 

Sanda to 
Bennan 
Head. 
1901. 

Noy. 25. 
3.45 p.m. | N.W. 

Staion VI. 
Shrimp 
Trawl, 
Mull of 

Cantyre to 
Corsewall 

Point. 
1901. 

Nov. 238. 
10.47 a.m. | N. 

Station 
vil. 

Shrimp 
Trawl, 
Mull of 

Cantyre to 
Corsewall 

Point. 
1901. 

Nov. 23. 
— Ss. 

Station 
VIII. 

Shrimp 
Trawl, 

Pladda to 
Turnberry 

Point. 
1901. 

Nov. 22. 
10.20 a.m. | N.W. 

Temperature, 

2 Wind. 

Air. Water. 

Dry | Sur- | Bot- Dew Direc- |rorce 
Bulb. ae tom. Wenthis’ tion. 

55°04 | 52°7 | 52:0} 3223 |S.W. by} 1 
51°9 | 164 W. 

] 

50°90 | 50°4 | 50°5 253 |S.W.by| 1 
50°4 | 123 We 

41:00 | 52°7 | 52°6 | 60 S.E. 3 
52°6 | 30 

45°68 | 52°7 | 52°38 | 64 S.E. 4 
52°5 32 

89°02 | 50°8 | 51:2 40 E. 6 
50°9 20 

Weather, Sea. 

Cloudy. Smooth. 

Cloudy. Smooth. 

Moderately | Slight. 
clear, 

Fine, mod- | Moderate.) 4h. fl. 
erate, clear, 

Moderate, 
clear. 

65 

Tran sparency. Fathoms, 

3th. ebb. | 30°58 

51,.25m.eb,| 30°57 

3h. fi. 30°48 

30°48 

Choppy. |2h.10m.eb.| 30°7 

oo we 
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TABLE C.—Recorp or OBERVATIONS MADE ON BOARD THE 
“GARLAND” DURING 1901. 

B. PHYSICAL OBSERVATIONS—Frirtu or CrypE—continued. 

Temperature. 

Station, ae Wind, 

er. ; , 
Date, and Weather. Sea. Tide. weavers 

Hour. 

Transparency End of Station. 

> 

Fathoms. Dry | Sur- | Bot- 2 pip Direc- 
Bulb. | face. | tom. Faths. tion. | 

Station 

Shrimp 
Trawl, 

Pladda to 
Turnberry 

Point. 
1901. 

Nov. 22. 
11.45 a.m. | N.W. | 40°28 | 50°3 | 51°3 | 32 BE. 6 | Moderate, | Choppy. |3h.45m.eb,| 30°10 4} 

50° 16 clear. 

Station 
x 

Shrimp 
Trawl, 

Pladda to 
Turnberry 

Point. 
1901. 

Nov. 22. 
2.25p.m. | S.E. | 40°64} 50°6 25 E. 5 | Moderate, | Moderate.| 20m. fl. | 30°14 4 1:2 

1:0 | 123 clear 
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II], NORTH SEA INVESTIGATIONS. 

1ae 

By Dr. T. Wemyss Futton, F.R.S.E., Scientific Superintendent. 

(Plates I-III.) 

INTRODUCTION. 

In the last Annual Report it was stated that the Fishery Board had 
granted authority for the occasional employment of steam trawlers within 
the Moray Firth and other parts of the territorial waters for the purpose 
of scientific observations, These investigations were continued during 
the greater part of last year, mostly in the Moray Firth and Aberdeen 
Bay, but hauls were also taken in Lunan Bay, Sinclair Bay, Thurso Bay, 
and in the deep water off Aberdeen. No expenditure was incurred in 
the hire of the vessels, but since the inshore fishing in the bays is usually 
more profitable than the deep-sea fishing, there was little difficulty in 
obtaining the necessary facilities for the work, and in some cases facilities 
were also granted for similar observations in the deep water off the 
Orkney and Shetland Islands, where the fishing of the large steam 
trawlers is now mostly carried on. 

Under the most favourable circumstances scientific work on board 
steam trawlers must be pursued under certain difficulties and disadvan- 
tages. The accommodation for the purpose is defective, and the obser- 
vations had to be made entirely on deck ; but this disadvantage has now 
been to some extent obviated by the use of a portable deck-house, which 
can be fitted up on any of the vessels (see p. 332). The vessels are also 
only partially under one’s control, and since the chief consideration of 
those connected with them is, naturally enough, the financial result of 
the expedition, it was found in practice that more work could be accom- 
plished when profitable catches were being obtained than when the fishing 
was poor and unremunerative. On the other hand, there were certain 
compensations in being able to ascertain the actual conditions under which 
commercial trawling is carried on; to observe the proportions of immature 
and unmarketable fishes to the marketable, their vitality when brought on 
deck, &c., and, above all, to have at one’s disposal the great numbers and 
varieties of fishes which are taken by the large otter-trawls. 

The observations made on board the trawlers were as follows :—The 
temperature of the surface and bottom water was determined at each 
locality and the depth during each haul; tow-nets and the dredge were 
used when possible ; the number of each kind of fish caught in the net 
was ascertained, and a note taken of the duration of the haul and of the 
proportion of the fishes taken to market to those thrown overboard. 
Large numbers of fishes were also measured and recorded in connection 
with the investigation on the rate of growth of fishes (p. 326) and rare 
specimens preserved. Since the trawling operations go on continuously 
day and night, unless when interrupted by unfavourable weather, it was 
not found possible to enumerate, examine, and record all the catches, even 
with the assistance rendered. In some cases the mere separation and 
enumeration of the “ offal,” z.e., the unmarketable fishes, occupied hours. 
In as many cases as possible complete records were made of the hauls ; 
when that could not be accomplished the detailed record was limited to 
the marketable fishes, the unmarketable being stated according to the 
gross quantity, or estimated, as indicated in the Tables appended. In 
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some cases no record was made of the hauls brought on board during 
night. In order to bring the catches made on these trips in the territorial 
waters into relation with those from the usual trawling grounds, I have 
also given the gross quantities of the marketable fishes in cwts. as well as 
the values. As on previous occasions, I receive much assistance in this 
work from Mr. H. Dannevig and also from Mr. P. Jamieson. The hauls 
made in May in the deep water off the Shetlands were all recorded by Mr. 
H. Dannevig. 

Besides the investigations made on board trawlers, I have been able to 
obtain detailed statistics of the quantities of fish landed at Aberdeen by 
a considerable number of other trawlers, and these are also dealt with 
in this paper. They are of two kinds. The first series shows the quan- 
tities landed each trip by six steam trawlers over a period of years ; in 
two instances the period comprises sixteen years, from 1885 to 1900 
inclusive, and in the other four cases it comprises ten years, from 1890 to 
1900, The period is thus considerable, and the information they furnish 
as to the quantities of fish caught in the various successive years is of 
interest. They are, however, defective in one important particular, inas- 
much as they do not show the places where the fish were taken, a defect 
common to most fishery statistics, and thus conclusions drawn from them 
as to change in the abundance of bottom fishes are uncertain. The fish, and 
especially the flat-fish, on different grounds vary greatly in kind and in rela- 
tive proportion to one another. Plaice, for example, is the most abundant 
marketable flat-fish in the bays and inshore waters on the East Coast, while 
it is extremely scarce in the deep water at a distance from shore. On the 
other hand, witches and megrims are absent from the shallow inshore 
waters and are abundant in the deep water, where they form the greater 
proportion of the marketable flat-fishes. Thus, twenty-three hauls, 
occupying 102 hours actual trawling, in 65 fathoms, about 35 miles from 
the Shetlands, yielded 193 plaice, 1352 witches, and 782 megrims, while 
five hauls occupying 93 hours, in Aberdeen Bay, by the same vessel, 
immediately after the deep-water hauls referred to, yielded 1097 plaice, 
no witches, and no megrims. At asomewhat greater distance from the 
Shetlands plaice are practically absent. 

The statistics of the six trawlers mentioned above show a great decrease 
in the quantitly of plaice caught by them in the later years of the period ; 
but they show at the same time a great increase in the quantity of witches 
and megrims, which indicates that the grounds fished over were not the 
same in the earlier and later years. The records of two of the vessels go 
back, indeed, to a period when the whole of the territorial waters in Scot- 
land were still open to trawlers, and the others to a time when the 
greater part of the Moray Firth was likewise open to them ; there is no 
doubt that they often fished then in the areas now closed, and that this 
accounts to a great extent for the diminution in the catch of plaice. But 
it is impossible to say how much of the decrease is due to diminished 
abundance of this fish on the old grounds and how much to the transfer- 
ence of the fishing to new grounds, where it is naturally scarce. 

The other series of statistics was devised with the object of remedying this 
defect by ascertaining and recording the place where the fish were caught. 
For this purpose a considerable number of steam trawlers were selected, 
fishing, like the others, from the port of Aberdeen and landing their fish 
there, and a note of the place of fishing was furnished by the skipper to 
the statistical clerk (Mr. J. Robb), who also recorded, in the usual 
manner, the quantities of fish landed. Obviously the trustworthiness of 
this information depends upon the good faith of the skipper—and the 
most reliable men were chosen—and in the great majority of cases there was 
no motive for giving misleading information and no reason to suppose 
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that it was misleading. In cases where any doubt occurred the record 
was rejected ; those records were also rejected which showed the fish to 
have been caught at more than one place, unless the places were within 
the same area on the chart. 

By a fortunate chance I have been able to obtain similar information 
for the first three months of the year 1891, during which period a note 

was made of the place of fishing of all the trawlers landing fish at Aber- 
deen. The results are given in the Tables, and the} information for these 
months, for the corresponding months of 1901, and for the whole of 1901, 
have been placed on charts for the purpose of comparison. The informa- 
tion is discussed below; but it may be said here that the two chief points 
brought out are, first, the great change which has occurred in the area of 
fishing in the interval of ten years, and, secondly, the very different pro- 
portions of the various kinds of food-fishes caught in different parts of 
the North Sea. These facts have an important bearing upon the inter- 
pretation of fishery statistics, and it may be desirable to consider the 
point in some detail. 

The statistics of fisheries as at present exhibited although very valuable 
from the economic point of view, as in any other industry, are not capable 
of showing whether, or if so to what extent, impoverishment of any given 
fishing ground is taking place. They cannot be used to measure the 
variations in the fish supply in a given area of the sea from year to year, 
or the effects of any particular method of fishing, because the factors 
which are necessary for these objects are neglected. Thus they fail to 
serve the main purpose for which they were instituted.* It is agreed that 
the information referred to is essential for the rational regulation of 
fisheries, and it cannot be obtained by any but statistical methods applied 
to the fisheries themselves. Owing to the great extent of the area from 
which the fish supply is drawn, and the fluctuations which occur from 
natural causes, the work of a few special steamers would be quite inade- 
quate; and if the experimental fishing of such steamers were confined to 
a limited area, there would be no certainty that any definite results 
obtained there would apply elsewhere. 

At present, for example, the statistics show that the gross quantity of 
fish landed is increasing from year to year, and that circumstance is some- 
times adduced as proving that the fisheries and the fishing grounds are in 
a satisfactory condition. It is, however, well known that within recent 
years a considerable proportion of the fish supply is drawn from distant 
seas, as Iceland and the Farées, and that the means of capture has been 
multiplied both in number and efficiency. The English trawlers, and 
most of the Scottish trawl-fishermen maintain that the abundance of fish 
on the old fishing grounds in the North Sea has become greatly reduced, 
and that if fishing operations were restricted to the same places and the same 
scale as previously there would be a material reduction in the fish supply. 

It is, however, necessary that this conclusion to be convincing and of 
practical value should be established by clearly ascertained facts, 

Experience makes it evident that the fishery statistics in order to 
provide the information required to prove whether the supply on any given 
grounds is increasing, decreasing or stationary, must be based throughout 
on certain principles. They should show 

(1) The quantities of the various kinds of fishes landed ; 
(2) The method of fishing by which the fish are caught ; 
(3) The places where the fish are taken ; 
(4) The duration of the fishing operations ; 
(5) The season of fishing. 
*Report of the Commissioners appointed to inquire into the Sea Fisheries of the United 

Kingdom, evi., 1866 ; Report on the Sea Fisheries of England and Wales, 1879, xxxii. ; 
Report of Commissioners on Trawl Net and Beam Trawl Fishing, 1885. 
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It would probably be impossible in practice—it certainly would be 
expensive—to obtain all this detailed information from each of the fishing 
places around the coast. At many of them the fish are not sufficiently 
separated into the different kinds to enable the quantities to be accurately 
recorded, and the other information required, even if procurable, would 
necessitate a very large staff of collectors. It is not, however, necessary 
for the purpose in view that the detailed information should be obtained 
from each little fishing creek. It would be quite sufficient that it should 
be got at a few of the leading fishery ports, where the difficulties in the 
way are not great, and where the great bulk of the white fish are landed. 
About 57 per cent. of all the white fish landed on the Scottish coast last 
year were, for example, landed at Aberdeen by trawlers and liners (viz. 
1,161,566 cwts. of a total of 2,024,867 cwts.) including 65 per cent. of 
all the flat-fishes landed. If the particulars above set forth were ascer- 
tained regarding this quantity of fish, or even a considerable proportion 
of it, they would in a few years furnish important testimony as to any 
change in the productiveness of the grounds from which the fish were 
taken. Similar particulars might also be procurable at certain English 
ports as Grimsby and Hull, and perhaps North Shields and London, and 
these with Aberdeen would probably suffice to measure the fluctua- 
tions in the fish supply from the North Sea. 

THE STATISTICS OF THE FisH LANDED. 

It is, of course, of primary importance that the fish landed should be 
separately distinguished, as far as that can be done, as well as the quanti- 
ties of each kind accurately recorded ; and the observation applies to 
species which may not at the time appear to have great commercial 
importance. It was customary, for example, some years ago to combine 
turbot with brill, and dabs and witches with plaice even at the chief ports ; 
and 1i is now impossible to precisely distinguish the quantities of each in 
these years in the original records, although the information would be of 
value. So far as I am aware, the statistics collected at the port of Aber- 
deen by Mr. James Ingram, the Fishery Officer, and his assistants, are the 
best and most detailed obtained anywhere, and will serve as a model in 
this respect. With regard to the fish landed by trawlers, for example, — 
which form the great bulk of the fish brought to the port—the following 
kinds are distinguished, viz., herrings, mackerel, cod, codling, ling, tusk, 
saithe, hake, haddock, whiting, turbot, halibut, lemon soles, brill, plaice, 
dabs, witches, megrims, conger-eel, gurnard, catfish, monks, skates and rays 
and ‘other fish,” as wellas the quantities of squids, crabs, and clams. The 
catch of each boat is ascertained in detail every morning by observation 
at the market and from the salesmen’s books ; and notes are also made of 
the “ other fishes” not separately distinguished, as the black or common 
sole, which is very rare in Scottish waters—the bream, the Norway 
haddock, &e, 

The catches of line boats, which comprise much less variety in the 
kinds of fishes, are similarly and separately recorded. 

Moreover, the sizes of the fishes, as classified for the market and sold, 
are recorded, a distinction which is becoming more important as the 
smaller sizes are now brought to market in greater quantity than pre- 
viously. Thus cod and codling are separately recorded ; haddocks are 
separately recorded as extra-large (mostly Icelandic), large, medium, and 
small; whitings, lemon soles, witches, and megrims are recorded as large 
and small, and plaice as large, medium, and small. 

As previously stated, information of this detailed kind could not be 
obtained at the smaller ports, and even at some of the larger it appears to 
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be difficult to procure it. In the most important group of fishes so far 
as concerns the question of depletion of the grounds, viz., the flat-fishes, 
the published returns separately distinguish only halibut, turbot, and 

‘lemon sole ; flounders, plaice, and brill being slumped together into a 
common group, which, moreover, contains also witches, megrims, and 
dabs—-so that in this case six species of flat-fishes are mixed up together, 
and it is impossible to ascertain the quantity of any of them. 

Since the question is of so much importance from the point of view of 
the investigations on the impoverishmeut of fishing grounds, the Secretary 
of the Board kindly procured for me a statement showing as nearly as 
possible the kinds of fish included among “‘ flounder, plaice, and brill,” in 
the various districts of the east coast of Scotland in 1900. It is as 
follows :— 

Statement showing the kinds of Fish included under the heading 
“Flounder, Plaice, and Brill” in the Board’s Annual Report, and 
the quantity of each kind landed in East Coast Districts during the 
year 1900. 

District. Flounders. Plaice. Brill. Dabs. Witches. | Megrims. | 

eed) St 20a hae ee tuft A go will de 
| ewts, ewts. cwts, cwts, ewts. ewts. 

Eyemouth = - - 37 17 1 22 - - 

Leith - - x 3,400 5,200 20 800 - 10 

Anstruther - - 797 1,150 - - | - - 

Montrose 1,034 5,474 36 ~ 81 159 

Stonehaven 250 40 - | ~ - - 

Aberdeen - 20,964 402 3,818 | 24,348 12,040 

Peterhead - - 650 1,303 10 | - | 759 419 

Fraserburgh - - 6 394 152 = 1,216 761 

Banfi - - - 118 - ~ ~ - - 

Buckie - - - 27 = = = | ~ - 

Findhorn - - ~ 1,836 = | - | - = 

Cromarty - - 217 554. =i} | - | - = 

Helmsdalo -— - 849 = Sab A eH ia 

Lybster - - - 4 - - | - | - - 

Winkie aie ve: 242 | 2,188 eM aa hee 

Orkney - - - 47 - = | - | - - 

Shetland - - 165* ~ - - = = 

SSS SS Se ee eee es ee ee 

Totals - aK 7,873 39,115 631 4,640 26,399 13,389 

Note.—In Findhorn district there were also landed 76 cwts. of «“ greybacks.” 
*Tn the Shetland officer’s report this quantity was stated to be ‘ flounders or common 

dabs.” 

It will be observed that the flat-fishes in the order of quantities are plaice, 
witches, megrims, flounders, dabs, and brill, and that the total quantity 
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of dabs, witches, and megrims is almost as great as the total quantity of 
flounder, plaice, and brill (44,428 cwts., and 47,619 cwts.). The pro- 
portion of certain kinds, moreover, varies greatly in different districts. In 
Leith district, for example—which contains the second most iraportant 
trawling centre in Scotland—3400 ewts. of flounders, 5200 ewts. of plaice, 
10 cwts. of megrims, and no witches are returned as landed ; while at 
Aberdeen there were 20,964 cwts. of plaice, 24,343 cwts. of witches, 
12,040 ewts. of megrims, and no flounders. The trawling grounds differ 
to some extent, and from the deeper water in the northern areas, one 
would expect the proportion of megrims to be greater at Aberdeen, 
although to nothing like the degree indicated. Witches are abundant 
in the deeper parts of the more southerly grounds, as off the Firth of Forth, 
and their absence from the records cannot be taken as showing their 
absence from the catches ; and it is, I think, probable that the witches, as 
well as other flat-fishes, are returned as “flounders” in the case in question. 
The quantity of flounders (Pleuronectes jlesus) actually landed anywhere 
is very small. Trawlers rarely take them in ordinary circumstances ; they 
never get them in the deeper water, and only occasionally when fishing 
(for scientific purposes) in the territorial waters (see Tables, p. 143), and 
such as are brought to Aberdeen market are sold with the dabs or the line- 
caught plaice. 

A similar return of “ flounder, plaice, and brill” landed in the West 
Coast districts comprises in reality only flounders, plaice, and dabs, without 
any brill. The quantities are small, viz., 2583 cwts. of flounders, 5521 
ewts. of plaice, and 69 cwts. of dabs. In some cases they are all returned 
as “ flounders,” and in other cases all as ‘‘ plaice” ; in two of the districts 
it is stated they cannot be specified since the distinction between the 
different kinds of flat-fishes is unknown. 

It is evident from the facts stated that it would be hazardous to make 
use of statistics of the nature described in dealing with such questions as 
the depletion or productiveness of fishing grounds. The proportion of 
error introduced would probably far outweigh the advantage of having 
larger totals from which to draw conclusions. And, indeed, with the 
exception of one district—Leith—the returns, for the purpose in view, 
might be discarded. From the position of the Leith district, midway 
between Aberdeen and the English ports, and the quantity of white fish 
landed (232,824 cwts. in 1891, about the same as at North Shields), it 
would undoubtedly be of value if the returns referring to it could be made 
use of. But there are special difficulties from the employment of carriers 
and from the direct dispatch of fish to the Glasgow market, and it is 
stated that the trawl-owners in many cases decline to give the particulars 
of the different kinds of flat-fishes owing to the extra trouble involved.* 

It is undoubtedly much better in the meantime, even with regard 
merely to the accuracy of the returns of the fish landed, that the statistical 
information for practical scientific investigations concerning the impoverish- 
ment of fishing grounds should be confined to the chief ports where a 
large quantity of fish is landed, and where the returns can be obtained 
with substantial accuracy, and in great detail. 

*The collection of the statistics generally in Scotland, it may be said, is facilitated by 
the provision in the sixth clause of the Sea Fisheries (Scotland) Amendment Act, 1885, 
as follows:—‘‘The Fishery Board shall have power to require all fishermen and other 
persons belonging to British sea-fishing boats, and all fish-curers catching or curing any 
kind of sea fish in Scotland, or in any part of the sea adjoining Scotland, to make returns, 
in such form and at such periods as may be prescribed by the Fishery Board with the 
sanction of the Secretary for Scotland, of all sea fish which are caught or cured by them 
respectively.” The penalty for ‘‘ failing to make a full and correct return” is not to 
exceed £20, 
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Tue Metuop or FIsHInc. 

It is also necessary that the method of fishing by which the fish are 
caught should be distinguished, and the quantities taken by each method 
separately recorded asat Aberdeen. The principal modes by which bottom 
fishes, that is to say white fish, are taken are trawling, great-lining and 
small-lining. In some places there are subsidiary methods as gill-nets or 
“‘trammels” (especially for cod and turbot and skates) and fixed (trap) 
nets, but their contribution to the total is extremely small. Seine-net 
fishing for flat-fishes is not allowed in Scotland. 

An important reason why it is necessary to separately distinguish the 
product of each mode of fishing is that not only the quantities but the 
proportions of the different kinds of fish taken by each mode varies con- 
siderably. The catches, for example, of trawlers and liners differ to a 
large extent. In the following Table I have given the percentages of the 
different kinds of fish caught (1) by a steam-trawler in the course of a 
whole year, the total being 5138 cwts. ; (2) by the steam-liners landing 
fish at Aberdeen in the month of March, making 157 landings, the total 
quantity being 15,725 cwts ; (3) by 424 landings of small-line boats at 
Aberdeen in April, the total quantity being 1005 ewts, :— 

Cod line. Ling. | Saithe. | Tusk. | Hake. ae bee Conger. 

i 13°5 3°6 54 2°4 - 0°5 56°6 4:4 - 

Il. 23°7 01 31°7 13 2°6 - 0:02 - 1-4 

III. - 17:2 ~ - ~ 53°4 26°6 - 

Tur- | Hali- | p,4, | Lemon. | Dabs. | Plaice. |Witches| Me- | sicate. |* Others.’ 
bot but. grims, 

I 0:7 0°3 = Bou 01 1:0 25 17 3.0 1:9 

1 01 5:0 - - - =) | - - 34°0 - 

Ill - = ~ 0-1 Zee 0°5 - - | - ~ 

Rather more than half the total quantity caught by the beam-trawler 
and the small-liners was composed of haddocks, while the steam-liners, as 
one would expect, caught only a fractional quantity of this fish, the bulk 
of their catches being composed of skates, ling, and cod. The small-liners 
caught chiefly haddocks, whiting, and codling. The basis of comparison 
in the three cases is not, however, strictly the same throughout, and the 
figures cannot be taken as showing accurately the relative proportions for 
the whole year. The proportions caught by the steam-liners, for example, 
vary considerably according to the ground on which they fish—cod in 
some places forming the bulk of the catches, in other places skates, and in 
others, as at the Farées, halibut. But the figures suffice to show how 
different the general proportions are in these methods of fishing. 

The bearing of the facts when dealing with the aggregate statistics of 
the fishes landed is obvious. Even if the other factors were ascertained, 
and the number of boats fishing and the number of voyages, the informa- 
tion would be of little value in comparing the returns from year to year, 
unless it were shown that the relative proportion or ratio of one mode of 
fishing to the other had remained constant, A decrease or increase of the 
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quantity of any particular species landed from a given area might be due, 
not toa change in the natural abundance of the fish, but to the pre- 
ponderance of one mode of fishing over another. In recent years a con- 
siderable change has occurred in the relative proportion of these modes of 
fishing, trawling having greatly increased and line-fishing diminished, and 
this cireumstance alone must have materially affected the proportional 
quantities of the fishes landed. 

At large ports there ought not to be difficulty in ascertaining the quan- 
tities landed by the boats pursuing the different methods of fishing, since 
the particulars are separately obtained. 

Ture Pruaces WHERE THE FIsH ARE TAKEN. 

It is also very necessary, for the purpose in view, to determine the area 
where the fish are caught. In dealing, for example, with the question of 
the alleged impoverishment of the North Sea, it would be manifestly 
wrong to include among the fish from that sea those which are taken in 
other regions, as Iceland, the Farve Islands, the Bay of Biscay, the coasts 
of Ireland, the west coast of England and Scotland, the south coast 
of England or the north coast of Scotland. The fish from these 
various regions are not distinguished in the returns from fish caught in 
the North Sea, and they form an increasingly great part of the total fish 
landed. It by no means follows that fish landed on a particular coast, 
e.g., the East Coast, were caught in the sea which washes that coast. This 
remark was applicable to some extent in the days before steam fishing 
vessels were employed, but it has now much greater force when the bulk 
of the supply is landed by steamers. The place of landing thus furnishes 
no evidence as to the place of fishing. 

The inclusion of fish from different places may affect the result in 
two ways. It may affect the total quantity landed, and it may affect the 
proportional quantities of the different kinds of fish. Fish are much 
more abundant at Iceland than in the North Sea—that is why the 
trawlers go there. A two hours’ drag may more than equal several five 
hours’ drags in the North Sea. In the North Sea itself the abundance 
of fishes varies much in different parts. ‘The catches obtained on the 
Fisher Bank are fully one-third less in quantity than those obtained on 
the northern grounds in deeper water. It is thus clear that, with*the 
other factors remaining unchanged, the places of fishing may alone pro- 
foundly affect the total quantity landed, and an increase or decrease in 
the latter is not evidence of an increase or decrease on the grounds in a 
particular region. In order to obtain the information desired as to the 
productiveness of any area the fish from that area must be separately 
specified. 

Not only does the gross abundance of fish vary in different regions, 
but the proportional abundance of the different kinds of fishes varies in 
still greater degree, so that it is possible by looking at a shot laid out in 
the market to tell with fair accuracy the region from which it comes. 
In a catch got in the deeper water, e.g., off the Shetlands, there is a 
preponderating proportion of long fish, for example, such as ling, saithe, 
und hake, and the flat-fishes consist almost entirely of witches and 
megrims, with a few lemon soles and few or no plaice; haddocks are 
usually also more abundant. Particulars on these points are given in the 
following pages (p. 135), but I may here adduce one or two com- 
parisons to show how the proportions differ in different places, the place 
in each case having been independently ascertained, apart from those con- 
nected with the vessel. 



a) 

ve a aditteal aah 

Eee 

of the Fishery Board for Scotland. 81 

Cod. Codling. | Ling. | Saithe. | Tusk. | Hake. | Haddock. | Whiting. 

I 72 30 12:2 2-9 0-7 | 11-4 46-6 5-7 

I 36 27 1 0:9 0:5 0-1 80-0 41 

Te, 17-1 1-6 , : 8 y 1-4 a 

| Hali- | Parhot.| Brill. | Plaice. | Lemon. | Dabs. |Witches. ieee Skate. 

r. 0-9 e zt mal 0-4 i 21 3-0 1-4 

Il. 07 g 2 sf #4 a 43 1 09 

Ht. z 0:08 os | 606 05 5-2 1-0 ¢ 1-6 

The above Table represents the percentage proportions (in cwts.) of 
three voyages of a trawler, the fish in No. I. being caught in 65 fathoms 
about sixteen miles off Fair Isle ; the fish in No. IT. were caught in 65-68 
fathoms, sixty-five miles S.E, by E. of Sumburgh Head, Shetlands (7.e., 
nearly halfway towards Norway), and the fish in No, III. were caught in 
8-10 fathoms in the Dornoch Firth, and therefore within a few miles of 
the shore. The proportions of the various flat-fishes and of the long fishes 
are noteworthy in the different cases. 

As another example I may give the results of five drags taken (I.) about 
111 miles N.E. by E. easterly, from Buchan Ness (about 110 miles due 
east of the Orkneys and about 140 miles due west of Norway) in 70 
fathoms, and (II.) in 34 fathoms about 170 miles E. by S. from Girdleness, 
in the neighbourhood of the Fisher Bank, and about 105 miles from 
Norway. The position of the place where the second five drags were 
taken (a week later) is about 120 miles southerly and easterly from 
the place where the first five drags were taken, but in much shallower 
water. I give the average number of fishes in each drag. 

Cod. | Codling. | Ling. Saithe. | Hake. | Tusk. | Haddock. | Whiting. 

I 5 113 1-4 2 3 14 1247°6 424-4 

ie 54 2°2 0-4 0-4 - = 187°4 32°2 

Catfish. | Halibut. | Plaice. | Witches. | Megrims. | Lemon.| Dabs, | Skate. 

Haddocks, whitings, and “long” fish, it will be observed, were much 
less abundant on the eastern grounds, and the proportion of flat-fishes was 
very different. Thus on the northern grounds, in deeper water, no plaice 
at all were caught, while the average per drag on the Fisher Bank was 
66:7, On the latter no megrims were taken and only 0°6 witches ; on the 
former the average catch of megrims was 9°6 and of witches 187°4. 

F 
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It is obvious, from these illustrations, what result a predominant fishing 
in one or other of these areas would have on the statistics of the fish 
landed. If it were carried on principally in the area of the Fisher 
Bank there would be no tusk, probably no hake, few ling and saithe, 
and comparatively few haddocks. There would, on the other hand, be 
a large quantity of plaice, scarcely any witches, and no megrims from 
these grounds. In the more northern area the quantity of ling, hake, 
saithe, and tusk would be considerable; there would be practically no 
plaice, but a large quantity of witches and a considerable quantity of 
megrims. These grounds, it will be observed, are both in the North Sea 
and not very far apart, viz., 120 miles. 

The impoverishment which has taken place on the older fishing grounds 
of the North Sea has been most marked in the case of flat-fishes, and it 
is chiefly with regard to this group of fishes that remedies are demanded. 
I may, therefore, further illustrate the important bearing which the place 
of fishing has upon the relative quantities indicated in the statistics of 
fish landed. In the section of this paper dealing with the catches of 
Aberdeen trawlers in various areas in the North Sea (p. 135) it will be 
found that the relative quantities of the various kinds of flat-fishes taken 
vary greatly according tu the area in which they are caught. Taking, for 
example, two of the areas near the coast, xxiil and xxix, and four of the 
areas further north-east (to the south and east of the Shetlands), viz., 
XlV, XV, XVill, and xix, it will be found that in the former the predominant 
flat-fishes are lemon soles and plaice, while in the latter areas these 
species are very scarce, witches and megrims making up the bulk of the 
flat-fishes. The particulars, in percentages, are shown in the following 
Table. Each area, it may be said, corresponds to 1 degree of latitude and 
2 degrees of longitude, and includes approximately about 3600 square 
miles (geographical) of sea. The depth in xxix ranges from about 30 
to 50 fathoms, and is mostly under 40 fathoms ; in xxiii it is about the 
same, except in the north-east part where it exceeds 50 fathoms; the 
depth in the other areas ranges from about 50 to over 80 fathoms, the 
general run being between 60 and 70 fathoms, The quantity of flat-fishes 
taken in the various areas (in cwts.) was as follows :— 

Xxiil. Xxix,. Xiv. XV. XVlil. SKS Total. 

2,599 1,561 2,356 1,965 3,442 2,062 | 13,985 ewts. 

The percentages of the different kinds in the various areas are these :— 

Turbot. | Halibut. | Brill. | Lemon, | Plaice. | Dabs. | Witches. Be, 

xxiii. 6:3 1-2 1-0 | 281 | 32:5 7-2 97 | 13-9 

xxix, 98) We fs el 0-1 | 500 | 34:0 2:3 0°8 1-9 

ae 0-7 B38 .| 0-07 | 1tialaeort ieee 56-4 | 248 

xv. 0-6 8-1 0-05] O9 | 12 | O05 749 | 13:9 

xviii. 0:8 52 0-1 | 29 2:3 0-4 559 | 32:3 

xix. 0-7 5-4 aot) Caled nO ies eee 79'8 | 116 

The difference may be further shown by contrasting the totals and per- 
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centages of the two shallower water areas, xxili, xxix, which, broadly 
speaking, comprise the grounds to a distance of about sixty miles from 
the east coast of Scotland, between the Moray Firth and St. Abbs Head, 
and the other four deeper-water areas, which comprise over 14,000 
square miles of the North Sea, extending from off the Moray Firth to 
the Shetlands, and rather more than half-way to Norway. The quan- 
tities (in cwts.) as well as the percentages are given. The former do not 
represent the ratio of productiveness of the various areas, since the 
amount of fishing was unequal; but the percentages show the relative 
proportions among the flat-fishes. 

are ae Brill. |Lemon.| Plaice. | Dabs. |Witches. bos Total. 

XXlii., xxix.| cwts. 317 47 28 1,512 1,376 224 266 390 4,160 

of 76 Thy f 07 363 33°1 5th 64, 94 

Xiv., XV.; 
xviii., xix. | cwts. 72 574 5 189 335 69 | 6,371 2,210 | 9,825 

°/, or 58 006 | 19 oh 07 | 648 | 29-5 

Thus, of each hundred tons of flat-fishes taken by trawlers in these 
shallower water areas, about 36 tons are lemon soles, about 33 tons are plaice, 
about 6 tons are witches, and about 9 tons are megrims. In the deeper- 
water areas, of each hundred tons caught about 2 tons are lemons, about 3 
tons are plaice, about 65 tons are witches, and about 22 tons are megrims. 
Turbot, brill, and dabs are relatively much more abundant in the shallower 
water, and halibut is more abundant in the deeper water. 

It will be observed from an examination of a chart that the shallower 
water areas (Xxili, xxix) are not so shallow as the greater part of the 
North Sea to the south and east of them, and if sufficient information 
existed to show the relative proportions of the various flat-fishes in that 
stretch of the North Sea, the contrast with the northern grounds would 
be still more striking. 

It is evident from these facts regarding the proportional distribution of 
flat-fishes that if trawling were carried on predominantly in different 
parts of the North Sea in different years, the result on the statistics of 
the flat-fishes landed would be marked. A mere transference of the 
fishing from the shallower to the deeper water would cause a decrease in 
the quantity of plaice, lemon soles, and turbot landed and an increase in 
the witches and megrims, and this would occur quite apart from change 
in the other factors. It would not necessarily show any impoverishment 
of the grounds, but merely a change in the area of fishing. 

In point of fact such a transference of the area of fishing has taken 
place in recent years. From the Tables and Charts appended (p. 214) it 
will be seen that in the first three months of 1891 none of the Aberdeen 
trawlers fished in the deeper areas referred to. Fishing was then carried 
on practically within the 50-fathom line, south of 57°30’ or 58°, down to 
about 55°—off the coast of Northumberland and to the northern part of 
the Dogger—and also in the Moray Firth and around the Orkney Islands. 
At the period referred to over 93 per cent. of the fish landed were caught 
from the Orkneys to the Firth of Forth within fifty or sixty miles from 
the shore. 

The apparatus then used—the beam-trawl—could not be employed in 
the deeper water, but so soon as the vessels were equipped with the otter- 
or beamless-trawl, which can be used up to and even over 100 fathoms, 
they pushed further to the north-east, where heavy catches were got on 
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the virgin grounds. Thus, in the first three months of 1901 the area of 
fishing extended north to 61°, and eastwards to about the 100-fathom 
line—that is to say, to within about 50 or 60 miles of the Norwegian 
coast, while its southward limit (so far as concerns the vessels about which 
particulars were obtained) was 57°, except near the coast between 57° 
and 56°. The new area in the North Sea which the introduction of the 

Fie. 1.—A Heavy Bag on the North-Eastern Grounds. 
Opening the Cod-end. 

otter-trawl enabled to be brought within the sphere of trawling operations 
may be said to be the region between the 50-fathom and 100-fathom line, 
or, broadly, about 30,000 square miles. In the three months in 1901 
referred to, more than 76 per cent. of the trawl-caught fish was taken 
from these deep-water grounds, where none were taken in 1891, or for 
some years later. 

The influence of this change of ground is indicated in the statistics of 
the fish landed, and it corresponds with what was above deduced from 
the special information collected. The general statistics, as published, 
do not show it, since most of the flat-fishes are slumped together under 
the heading ‘flounder, plaice, and brill.” But the statistics of the fish 
landed by trawlers at the port of Aberdeen exhibit the great increase in 
witches and megrims in recent years and the decrease of plaice. These 
statistics, it is to be noted, include fish from all quarters, comprising Ice- 
land, the North and West Coasts, &c., as well as the North Sea; and 
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since dabs were included with plaice and megrims with witches prior to 
1897, this combination is maintained throughout the Table.* 

i No. of hagstaee Plaicael fe ee 
Year Tate dings. Turbot. | Halibut. | Lemon. | Brill. axa Date re ae ; 

Megcims. 

ewts. * ewts. ewts. ewts. cwts, ewts. 

1890 : 2,747 23 11,922 525 27,964 5,620 

1891 , 3,024 14 13,592 213 | 31,359 4,158 

1892 2,480 66 18,355 171 | 26,297 3,647 

1893 2,527 $542 12,833 67 | 32,089 4,633 

1894 1,634 624 | 13,477 237 | 35,006 | 4,118 

1895 . 2,095 818 15,424 275 | 35,304 3,774 

1896 : +3;668 814 14,882 485 38,001 5,186 

1897 5,788 3,301 1,261 10,197 | 262 | 27,040 6,436 

1898 6,758 4,269 1,496 13,027 | 300 24,867 9,595 

1899 1,022 3,821 2,511 15,525 | 226 | 24,912 21,746 

1900 7,132 3,133 4,475 12,243 | 402 | 28 ,642 36,383 

1901 8,390 3,607 5,921 13,250 | 506 | 23,518 52,741 
| 

Witches and megrims, as well as plaice, are brought in considerable 
quantities from Iceland, but there is no doubt that the bulk of those in 
the Table were taken in the northern part of the North Sea. 

In the Board of Trade returns of the fish landed in England, witches 
and megrims are not distinguished, and it is not clear in what category 
they are placed. But if similar information were available for the fish 
landed in England by English trawlers, it is probable that a corresponding 
increase would be shown in witches and megrims, for not only are they 
brought from Iceland, but large numbers of English trawlers fish in the 
northern part of the North Sea, where these fish are abundant. I have 
myself, when on board a trawler, seen more English than Scotch boats 
fishing on the deep-water grounds, 

The larger round fishes have also increased in proportion, like the 
witches and megrims. The quantity of ling caught by trawlers rose from 
5036 cwts. in 1897 to 41,704 ewts. in 1901, an increase of over 700 per 
cent. ; saithe increased in the same period by nearly 500 per cent.; tusk 
—-a northern deep-water fish—increased from 92 cwts. in 1898 to - 

* The separate quantities since 1897 are these :— 

Plaice. Dabs. Witches. Megrims. | 
atid 

1897 | 25,858 1,182 4,932 1,504 | 
1898 23,484 1,383 6,074 3 519 
1899 22,741 2,171 12,569 2% LTT 
1900 20,964 2,678 24,343 2,040 
1901 21,522 1,996 35,507 7 5234 

+The increase in turbot in 1896 was due to the discovery of new grounds at St. 
Kilda; two of the best shots were 744 and 660 turbots. Large takes of cod and ling were 
also obtained. 

{The increase in halibut in 1893 and afterwards was owing to the fact that for the 
first time a number of local vessels began to make trips to Iceland. 
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1199 ewts. in 1901 ; cod increased by only 57 per cent., haddocks by 
nearly 110 per cent., and whitings by nearly 1100 per cent. The 
increase in round fishes may be partly due to the superior efficiency of the 
otter-trawl, per se, apart from its employment on richer grounds (see p. 119). 

What has been stated above in regard to fish caught by trawlers is true 
also with respect to fish caught by great-lines, and especially by steam- 
liners. These vessels may go considerable distances, and further from 
shore than the trawlers, since they can fish in deeper water. In March, 
for example, most of those belonging to Aberdeen work in the Atlantic 
from 12 to 50 miles, or more, north-west of Hoy, Orkney ; others at the 
Faroes and N.E. of Shetland, and others E.S.E., where many fish later, 
The shots from the different grounds vary considerably. I give four 
examples (in cwts.)—I., 45 miles N. 3 W. from Hoy; IL, at Faroe ; 
III., 200 miles E.N.E. of Aberdeen ; IV., 135 miles E.S.E. :— 

| Cod. Ling. Tusk, Saithe. Halibut. | Conger. Skate. 

| if. 53 48 5 14 17 : 25 

De 4 5 3 ; 62 : 3 

JHE 15 57 55 4 15 6 86 

IV. 47 3 : 4 2 3 8 
{ 

To summarise these facts in relation to the question of the impoverish- 
ment of the North Sea, it is necessary (1) that the fish caught within the 
North Sea should be separately distinguished from those caught else- 
where. It is not sufficient for the purpose in view merely to separate 
the fish taken in distant regions, as at Iceland, the Farées, and the Bay 
of Biscay, and to leave those caught at all other parts of the British seas— 
the North, West, and South coasts, and around the Irish coast—com- 
bined with the North Sea fish. (2) It is also necessary to distinguish 
different areas in the North Sea, because the gross abundance, and the 
proportional abundance of different species, especially of flat-fishes, vary 
greatly in different parts ; and if in any year the fishing predominates in 
one region more than another the statistics may show a decrease or an 
increase which has nothing to do with decreased or increased produc- 
tiveness of the grounds (although that might appear on their face), but 
merely with a predominant change of the place of fishing. Recently, for 
example, there is a tendency to resume trawling in greater force in the 
region of the Fisher Bank, and one consequence of this will be an 
increased quantity of plaice landed. In that case, without specification 
of the grounds, it might be assumed, erroneously, that plaice was 
increasing in abundance, while the increased quantity was due merely to 
change in the place of fishing. 'Trawlers go, not necessarily where fish 
are most abundant, but where the most profitable catches may be got. 
The price of flat-fish, and especially plaice, has enormonsly risen, and thus 
a relatively small catch of plaice may be more profitable than a large 
catch of haddoeks. It is probable, as the northern grounds are more 
worked over, they will become dess productive, and the older grounds 
may be more frequented ; and the movement of recent years to some 
extent reversed. Should this continue, the quantity of plaice landed in 
the next few years will be augmented, although that fish in the North Sea 
may be really less abundant than before. It would require an equal dis- 
tribution of fishing operations throughout the whole of the North Sea, in 
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each of a period of successive years, to allow conclusions to be drawn from 
statistics which referred to the whole area respecting change in its pro- 
ductiveuess ; and that is a condition most improbable. 

With regard to this question of the place of fishing, there are two 
points to be considered ; first, the areas which should be chosen for com- 
parison, and, second, the means by which the information may be 
acquired. 

With regard to the first, by far the most important factor determining 
the proportional distribution of the various species of fish is the depth of 
water. It is not the distance from the shore, but the depth. ‘The fish 
obtained, for example, in a small depression of 50-75 fathoms, a few 
miles from Aberdeen, where I have carried on trawling experiments, 
resemble in kind and proportional abundance those caught in water of 
somewhat similar depth south east of the Shetlands. A haul made in 30 
or 40 fathoms in the middle of the sea more closely resembles one got 
near shore in about the same depth. A subsidiary cause of variation is 
the geographical position; the black or common sole, for instance, is 
extremely rare on the east coast of Scotland, even where the depth is 
suitable. 

Such being the case, the most natural areas would be those representa- 
tive of the depth of the water, and in the North Sea the twenty fathom, 
thirty fathom, fifty fathom, and one hundred fathom contour lines might 
be selected. The actual areas within these lines are, however, too large 
for the purpose, for although the range of migration of the fishes, or the 
correlation of one part with another, is not sufficiently well known, there 
is little or no duubt that the inclusion of such distant parts as the Fisher 
Bank and the sea off the coast of Northumberland in the same area would 
be wrong. Extent as well as depth must be taken into account. In 
dealing with the information at Aberdeen, I selected as most convenient 
areas of 1° latitude and 2° longitude, which in most cases would probably 
answer well. 

The precise area to be selected for exhibiting the results is not, how- 
ever, of mucn immediate importance. ‘The chief thing is to determine 
and record the place of fishing. In ascertaining the place of fishing it 
appears to be sometimes supposed that it would be necessary, first of all, 
to fix the position and extent of certain areas, and to ask the fisherman 
to say which area he had been fishing in; or to ascertain from him the 
latitude and longitude of the place, or to discover if he was fishing north 
or south, east or west of a given line. But this is unnecessary, and 
would probably be confusing. Every fisherman knows very well where 
he is fishing. If near the coast he has landmarks, or it may be compass 
and his lead. If at a distance from the coast he steers a course by his 
compass, runs a certain distance as determined by his log, ascertains the 
depth and the nature of the bottom with the sounding lead, and then 
shoots his gear. From Aberdeen, for example, when fishing on the 
north-eastern grounds, the practice is for the trawler to run up the coast 
to Buchan Ness and then to shape his course to where he has decided to 
go, measuring the distance from there; if he is going east or south-east 
the course is steered and the distance measured from Girdleness on 
leaving port. All that requires to be asked is—‘‘ What course did you 
steer?” The answer may be, ‘‘ North-east by east, easterly, from Buchan 
Ness.” “How fardid yourun?” “120 miles.” ‘What depth?” ‘70 
fathoms.” The place of fishing can then be marked on a chart, similar 
to the one used by the trawler. Obviously, for the purpose of subse- 
quently exhibiting the results of a large number of observations, any area 
on the chart that is most suitable for the purpose may be selected. It 
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may happen that when fishing more towards the north and west land may 
be sighted or the light of a lighthouse observed and recognised, aud this 
forms an additional guide, eg., “twenty miles south-east of Fair Isle.” 
In other cases nearer the coast a well-known ground may be stated, as 
‘“ Buchan Deeps,” ‘‘ Aberdeen Bank,” &c., or it may be stated that the 
fish were caught 30 to 40 miles off a given part of the coast, say, Aber- 
deen. It is, however, best to obtain the course steered and the distance 
run, for sometimes the name of a bank may be used in a very wide 
sense, including not merely the bank proper, but the neighbouring parts 
of the sea. Thus, ‘‘ Fisher Bank” may mean a very large stretch of sea 
in the neighbourhood of the place where that name more strictly applies. 

In some cases it may happen that the whole of the catch is not obtained 
at the same place, and an additional question to elicit this fact is neces- 
sary. Asa rule, however, it is, and when it is not, each place where the 
catch is got is ascertained—for a course is steered and a distance run to 
the new place, where the depth is again determined. On subsequently 
charting this information it may be found that the distance separating 
one place from the other is inconsiderable, and that they both fall within 
the same area selected as a unit, Should this not happen the record is 
entirely rejected, for it is not desirable to endeavour to ascertain the 
quantity of fish got at each place, which would probably lead to error. 
It may be here said that the suggestion sometimes made that the trawling 
skipper might himself record the quantities caught is scarcely feasible and 
is inadvisable. That information can be obtained much better and more 
accurately when the fish are landed—and when a uniform standard can be 
applied to transform numbers or boxes into ewts.—either by observation 
on the market or from the salesman’s books. 

There remains the further question, whether or not the information 
given by the skipper or fishermen as to the place of fishing can be trusted, 
a question concerning which very different opinions have been expressed. 
There is no doubt that in certain cases the fisherman does not wish that 
the exact spot where he is getting specially good shots should become 
known to other fishermen. There is no objection to give the information 
except on this score. Such cases in deep-sea trawling are not, however, 
so numerous as is sometimes imagined. Asa rule, when the fishing is 
steady, there is no secret as to where the boats are fishing; but at some 
periods of the year, when the fish shift a good deal, a consideration of the 
kind mentioned may prevail, and it will depend upon the probity of the 
skipper whether the information as to the place of fishing is altogether 
withheld or is made wilfully misleading. In the work at Aberdeen only 
a proportion of the skippers have been asked for the information, those 
regarded as the most trustworthy being selected, and the promise being 
given that the information would not be divulged to others. Cases in 
which there was doubt, from the nature of the catch, that a mistake had 
been made as to the real place where the fish were caught, were rejected. 
Notwithstanding this there may be a percentage of error, but there is 
every reason to believe it is small, aud that the Tables (p. 214) show sub- 
stantially the areas in which the fish were taken, the facts agreeing with 
the observations made on board trawlers as to the distribution of the 
fish. 

The information in regard to the place of fishing is, however, so 
important from the point of view of determining change in the produc- 
tiveness of the grounds, that I think further measures ought to be taken 
to extend its scope and to ensure as great accuracy as possible. It ought 
to be made compulsory, under due precautions to preserve the fishermen 
from detriment, to disclose the place of fishing. At present (in Scotland) 
it is compulsory by statute to furnish returns of the fish caught ; and the 
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place where they are caught is at least of equal importance for the purpose 
as the quantity landed. If the trawling skipper was provided with a 
form, of the following description, on which certain simple information 
was required to be written, and the form was then sealed in an envelope 
provided and posted to the central official, all the necessary information 
would be obtained, without any expense to him and with complete secrecy. 

Nos ee oe Port of 

Vessel Date of Landing 

PLACE OF FisHinc.— Vofe.—If the fishing during the voyage is made at more than 
one place the particulars for each place must be inserted. 

Course Tydinae Ee ot Depth of Number of Drags, Number 

Steered Pia rite Fishin Water at | of Hours 
from* " sung | Fishing actual 

Miles. =| Ground. | Ground. | 3 | 4 | 5 | 6 | Fishing. 
paagongys hours.|hours.| hours.| hours. 

1 N.E, | 209 | 75-78 ] 10 54 

2+ |. N.E 40 | 85 2 10 

ot | W.ES | 57 85 4 20 

At ail 

* Insert place. } Course and distance to be stated from previous place of fishing. 

The information indicated in the above form is well-known to the 
skipper and fishermen of the vessel, and a few trials and a little explana- 
tion would, I am sure, ensure the form being filled up with accuracy. 

There: are other means which may be taken to safeguard the trust- 
worthiness of the information given. Jn the first place, it ought to be 
made a duty of all cruisers and Government vessels to log and report the 
distinguishing number and letters of every fishing vessel they encounter, 
with the date and place observed, and whether they are fishing or not. 
This information is obtained and published by certain foreign states, as 
the Netherlands and Germany, and refers not merely to national vessels 
but to all fishing vessels observed, a great number of which are British.t 
Similar information as to foreign trawlers working off the Danish coast, 
obtained both from cruisers and from lightships, is published in condensed 
tabular form in the Danish Report, and no doubt the number and letters 
are ascertained in each case and could be made available.$ Particulars of 
the kind in question would be very useful as a check. 

Probably even more important would be the construction of charts 
showing the proportional distribution, or the percentage numbers, of the 
various marketable fishes taken in different parts of the North Sea with 
an ordinary commercial otter trawl. At present, as stated above, it is 
possible by a.cursory examination of a catch to say within certain limits 
where it has come from, owing to the presence or absence of certain kinds 
and the proportion between the fishes generally. It will probably be 

{The information collected by the Netherlands cruisers is published in the Staais- 
Courant, and is re-published monthly in Mededeelingen over Visscherij ; that collected by 
the German cruisers is published in Mittheilungen des Deutschen Seefischerei-Vereins. For 
example, from the 2eisrapport of the Dolfin for 11-29 November 1901, it appears the 
English steam trawlers G.Y. 252, 348, S.N. 241, B.N. 172 and 187 were working at the 
Outer Silver Pit on 26th November. 

§ Fiskeri-Beretning. Thus in 1900, 2191 trawlers were recorded, of which 156 were 
English and 469 German. The distance from the coast up to 15 miles and the position 
are given. 
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found, when this subject has been investigated in a scientific manner in 
each season, that the differentiation of the place of fishing from the 
nature of the catch may be made much more precisely, and the extent of 
the possible area of capture greatly restricted. A standard of proportional 
distribution of this kind would be most valuable. It might be gradually 
evolved from the scheme above outlined, the preponderance of the obser- 
vations which gave results of a particular and uniform kind enabling 
anomalous and mistaken results to be eliminated. It might be done by 
sending trustworthy observers on board the fishing vessels, as 1 am 
doing now, to record the place of fishing and the catches. Still better 
would be the examination of the grounds by the steamers provided for 
scientific investigations, in which case all the conditions could be accur- 
ately ascertained. td 

Tot DuRATION OF THE FISHING OPERATIONS. 

It is also necessary for the purpose in view to obtain information as 
precise as possible regarding the duration of the fishing operations. In 
dealing with a large volume of statistics of fish landed by a particular 
mode of fishing, e.g., trawling, the number of registered vessels of the 
class in question might be taken for broad results—so much fish and so 
many vessels. But there are various circumstances which tend to render 
this method inaccurate, especially if the question becomes limited to one 
or a few ports. Some of the vessels during part of the year may be 
engaged in another method of fishing, ¢.g., lining, by which a different 
class of fishes are obtained. Some may be fishing part of the year, or 
the whole year, at other ports, or landing their fish at other ports 
—it may be in another country—and not at the port of registry. For 
some years, for example, a number of steam trawlers registered at Port- 
Glasgow, in the Clyde, fished entirely from Aberdeen; vessels from 
Fraserburgh, Granton, Peterhead, Grimsby, Hull, and from foreign ports 
land fish at Aberdeen frequently or occasionally, and Aberdeen trawlers 
may land fish at English ports. Thus the quantity of fish landed at a 
particular port cannot be assumed to have been caught by the vessels 
registered at that port, and there is no certainty that the discrepancy will 
remain substantially the same in a series of years. 

The number of landings, trips, or voyages of the vessels has also been 
suggested as a convenient means of supplying the information required, 
but it is probably even less satisfactory than the numbers of registered 
vessels. The duration of a voyage may vary greatly, from over a month 
to a single night, the quantity of fish brought ashore at each “landing ” 
varying in a corresponding degree from a few ewts. to perhaps fifty or 
sixty tons. Thus, the number of landings by trawlers at Aberdeen, the 
gross quantity of fish lauded, and the average quantity per landing, in | 
each of the five last years, were these :— 

Average | 
Landings. Quantity. Quantity per 

| Landing. 

| 

ewts. cwts. | 

1807, | 5,788 436,040 Woot 4 

1398 | 6,758 568,808 84-2 

1899 | 7,522 687,841 91°4 

| 1900 7,132 787,745 1104 
1901 | 8,390 992,167 118-2 



of the Fishery Board for Scotland. 91 

Thus, within five years the quantity per landing has increased by 42°) 

ewts. Obviously, information of this kind throws no light on the funda- 

mental question of the productiveness of fishing grounds, because the 

increased quantity per voyage is, without doubt, due not to the increased 

abundance of fish but to the greater duration of the average voyage, 2.¢., 

more fishing. The tendency is for the smaller boats which fish near the 

coast, and land “live” fish twice or several times weekly, to be replaced 

by larger and more powerful vessels fishing usually in more distant waters 
and landing weekly, or at longer intervals. 

In dealing with the vessels individually, and when the place of fishing 

is ascertained at the same time, no doubt the duration of the voyage 

may afford valuable information, for the time consumed in steaming to and 
from the ground can be calculated. But other conditions may interfere, and 
especially bad weather, which may interrupt the fishing or compel the 
vessel to run for shelter, and it may lie at anchor for days ; and although 
over a term of years such weather interruptions may be fairly equalised, 
they could only be ignored if the number of vessels under consideration 
was large in proportion to the total. 

It would be much better to ascertain the “number of days fishing,” 
but there are difficulties in stating this in a uniform way, especially 
with regard to parts of a day; and the best course is to determine the 
number of hours’ actual fishing, which can be done by ascertaining the 
number of drags. As arule on the north-east grounds the drags are made 
for five hours, the watches being arranged accordingly, but some may be 
for four hours, and odd drags may be for three hours or six hours. The 
facts, however, are well-known on board, and in the form already described 
for indicating the position of the fishing grounds (p. 89) the number of 
drags could readily be inserted and the total duration of the fishing opera- 
tions, which gives accurately the information wanted. 

On one other point information may be desired, viz., so far as regards 
trawlers, the length of the headline of the otter-trawl. The length varies 
to some extent according, as a rule, to the size of the vessel (p. 120). 
This information, however, can readily be procured at the port at intervals, 
and at the end of the year it would be easy to strike an average for the 
size of the trawls used by the vessels in question. The size of the mesh 
is almost always uniform. 

With regard to ereat-line fishing the corresponding information concerns 
the length of the lines, and the number of shots actually made during each 
voyage ; and this can be readily ascertained in the same way. 

THE SEASON OF FISHING. 

In certain places the quantity of fish, or of particular kinds, may 
vary considerably during different periods of the year, e.g., haddocks on 
the north-eastern grounds in winter and early summer. If, however, 
the records are made up monthly changes of this kind will be shown, 
and the fishing operations in any area can be contrasted monthly or 
annually provided the particulars required and above described are 
ascertained, 

CoNCLUSION. 

Since the ordinary trade or commercial statistics are not fitted to show 
the variations in the productiveness of the fishing grounds, it is desirable 
that specially organised statistics should be instituted at the principal 
fishing ports for this purpose, especially concerning steam-trawlers and 
steam-liners. It is necessary that the operations of the individual boat 
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should be taken as a unit, and that throughout the manipulation and 
condensation of the information referring to a large number of boats 
the various factors should be kept separate and distinct—the method of 
fishing, the quantities of the various species of fish, the place of fishing, 
the duration or extent of fishing, and the season of fishing. 

It would be most desirable that all steam-trawlers and steam-liners 
should be included in the scheme, the information as to the place of 
fishing, and the duration and extent of the fishing operations, being 
made compulsory by the filling up of a form, such as is described above, 
at the end of each voyage, the particulars as to the catch being obtained 
in the ordinary manner at the market, or from the books of the salesmen. 
Failing the inclusion of the whole fleet in a compulsory system, the 
information should be obtained from as many vessels as_ possible, 
Probably fifty per cent. or even thirty per cent. would suffice to show sub- 
stantially the operations of the whole fleet. It would, at all events, in 
the course of a very few years, if properly carried out, provide a large 
volume of accurate knowledge regarding the variations in the productive- 
ness of the fishing grounds, or their impoverishment. which cannot be 
otherwise acquired, 

l. INVESTIGATIONS ON BoAarD STEAM TRAWLERS. 

The Inshore Grounds. 

The investigations on board steam-trawlers were made in May, June, 
July, August, September, October, November, December, and January, 
as a rule for about a week on each occasion, the vessels employed being 
the “ Star of Peace,” “ Strathcona,” “Strathearn,” Strathclyde,” “ Star 
of Hope,” ‘Ocean King,” “ Lochryan,” and “ Lochnagar.” The con- 
tents of 155 hauls of the large otter-net were recorded, and 39 hauls 
with the small-meshed net were also taken. 

IE, 

The first trip in the territorial waters was made on board the “ Star of 
Peace,” one of the largest and best-equipped trawlers, under Captain 
Caie, and it extended from 50th May to 7th June, the hauls being 
taken in Aberdeen Bay, the Moray Firth, Sinclair Bay, and Thurso 
Bay. Compared with the catches made in the previous autumn and 
winter, it was found that fish were scarce inshore, the number of plaice 
and haddocks being very much less. Two hauls, in twelve to sixteen, 
and nine to fourteen, fathoms in Aberdeen Bay, on 30th May, occupying 
four hours of actual trawling, yielded 214 plaice, of which 213 were 
marketable, 208 haddocks, of which 174 were marketable, 219 whitings, 
of which 152 were marketable, and a few other fishes. Other three 
hauls were taken on 6th and 7th June, the trawling occupying thirteen 
hours, with much the same results, the five drags, lasting altogether for 
seventeen hours, furnishing the following numbers of fish :— 
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‘ Cod- | a.-; Had- | Whit-| Cat Gur- 
Cod. ling. Saithe.| Hake. dock. | ing. | fish nard. 

Marketable,  - - 29 1 1 2) 685y 413 1 

Unmarketable, 9 470 | 154 1,419 

Total-tat chm ue ned ead 10 1 2 | 1,155 | 567 1 | 1,419 

BrilsiePlaic Lemon Ilene Common Foner eal ee 
Be oo ole, "6 Ger: ||P’ Sole: Waban oe 

| Dab. 

Marketable, -  - - | 16 |. .877 3 3 eh 25229 

Unmarketable, - ee 14 7,299 5 

| Total,  - 16 | 891 Sie ales 1 | 9,528 5 | 

Four thornback rays, thirteen starry rays, eight grey skates, and two 
sandy rays were also taken, of which only two thornbacks and six grey 
skates were marketable. 

Besides complete records of these five hauls, the numbers of market- 
able fishes obtained in other nine hauls, occupying thirty-seven hours’ 
actual trawling, were ascertained, the total marketable fishes in the 
fourteen hauls, representing fifty hours’ trawling, being as follows :— 

| Cod. | Codling. | Saithe. Ling, Hake. | Haddock.|} Whiting. | Catfish, 

| 120 | ; 9 5 1 5 1,179 2,566 il 

Turbot. | Brill. hearin Plaice. Conon Lemos Flounder, | Common Megrim. 
: | Sole. Sole. Dab. 

2 | 30 6 | 3,312 1 25 7 4,544 2 

There were also fifteen grey skates and three thornbacks. Most of the 
cod, the halibut and megrims, were got in the deeper water (14 to 20 
fathoms) in the northern part of the bay. The scarcity of haddocks 
was marked, the fourteen hauls producing less than a single haul often 
yielded in the previous autumn and winter. 

On the night of the 3lst May the vessel began to trawl in the Moray 
Firth, and during the following five days trials were made at various 
places. Two hauls were taken off Lossiemouth, one in from 12 to 16 
fathoms, and the other further off in 24 fathoms. The former, 
occupying three hours, yielded only 290 marketable fishes—viz., 274 
haddocks, 10 cod, one brill, one lemon sole, four common dabs, and not 
a single plaice. There were also 8} baskets of “ offal,” consisting chiefly 
of gurnards. The second haul, also for three hours, produced only 168 
fishes, of which 84 were marketable, comprising 47 haddocks and 23 
plaice. A third haul was taken further westwards in Burghead Bay, in 
from five to fourteen fathoms, and the catch was also small, comprising 
396 fishes, of which 229 were marketable. Only two haddocks, and no 
whitings, were caught, but there were 193 plaice, of which 186 were 
marketable. A fourth haul was taken for an hour in Cromarty Firth, 
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in from five to fourteen fathoms, and 34 fishes were caught, 26 being 
marketable, including two haddocks and twenty plaice. The vessel 
then steamed to the Dornoch Firth, where large catches of plaice were 
obtained in the previous autumn and winter, as many sometimes as over 
two thousand in a four hours’ drag. ‘Two hauls were taken in from five 
to twelve and a half fathoms, but very few fish were caught, the net 
containing chiefly mud and weeds. The first yielded 153 fishes, of which 
91 were marketable, comprising 62 haddocks and 26 plaice, and the 
second 245 fishes, of which 89 were marketable, including 18 haddocks 
and 61 plaice. It is noteworthy that dabs as well as plaice were 
extremely scarce on this ground, where they were previonsly abundant, 
the two hauls yielding only 29, of which one was marketable. 

Since fishing of this kind was unsatisfactory as well as unprofitable, 
the vessel steamed northwards to the Caithness coast, where the net was 
shot off Dunbeath in twenty-five fathoms, and towed for three hours at 
about that depth. On being hauled no fish were found in the net, and 
as it had probably not been working properly another drag for an hour 
was made in the same place, but in twenty-two fathoms, the small- 
meshed net being put on outside the cod-end. On this occasion about a 
quarter of a basket of fish were taken ; they numbered 23, of which 16 
were marketable—namely, nine plaice, four lemon soles, and three 
common dabs. No haddocks, codling, or whiting were caught. The 
contents of the small-meshed net consisted of eight common dabs and 
one lemon sole, and did not include a single round fish. The lemon 
soles were spawning, one of the ripe males measuring only 131 mm, 
(5% inches) ; the smallest female was 13# inches long. While fish were 
so scarce in this haul, the quantity of “ jelly-fishes” (chiefly Cyanea) 
contained in the net was very considerable, amounting to about twenty 
basketfuls. They were present in abundance in the bays and inshore 
waters throughout the summer, and it was mainly to this circumstance 
that the trawl-fishermen (who call them ‘“‘slithers”) attributed the poor 
catches of fish. 

Steaming further north, a series of hauls was made in Sinclair Bay, 
between Noss Head and Duncansby Head, in from 54 to 17 fathoms, 
and here better results were obtained. On 3rd and 4th June five hauls 
were made, the actual trawling occupying thirteen hours and forty 
minutes, and 2759 fishes were caught, of which 1439 were marketable 
and 1320 unmarketable. They are as follows (I. = marketable and 
Il. = unmarketable) :— 

‘ Cod-| Had- Gur- | Tur- : > Common| Floun- 
Cod. ling. | dock. nard. | bot. ne Se ucahs EGU a, Dab. der. 

I 25 52 323 187 1 4 Ty 9 118 3) 

II. ‘ 9 10 1,240 : ; 19 : 4] 

25 61 333 1,427 1 4 736 9 159 3 

One angler was also taken, but no skates or rays or whitings. <A 
large proportion of the gurnards were ripe or nearly ripe, and many 
were spawning. Several were of large size, measuring up to 45°5 cm. 
(18 inches), and on this occasion the larger fishes were preserved for 
market. The gurnards were feeding on young sand-eels, with which 
their stomachs were crammed. 

The ground in Sinclair Bay was in parts strewn with boulders, and 
the net caught on several occasions, and on the forenoon of the 4th 
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June the vessel steamed round Duncansby Head and shot the trawl! in 
the afternoon in Thurso Bay, and towed it around in from ten to 
twenty-five fathoms for four hours. The catch was very poor, consist- 
ing of 115 fishes, of which 53 were marketable—viz., one cod, one 
haddock, two catfish, twenty-two plaice, and 27 common dabs. Up to 
this time the weather had been very favourable, but a strorg breeze 
from the south-west arose, and the vessel remained at Scrabster until 
the following morning, when it steamed to Smith Bank in the Moray 
Firth, where two hauls were taken. The first, in twenty-two fathoms, 
lasted an hour, and the catch consisted of 333 fishes, of which 181 were 
marketable. The second haul, on the west edge, occupying four hours, 
yielded 539 fishes, of which 374 were marketable and 165 unmarket- 
able. The record of the two hauls is as follows :— 

Codling. ne ae a Catfish. | Brill. | Plaice. | Lemons. am 

I. 5 315 51 : 1 1 124 36 Bo > 

i e, 15 14 81 , : : 8 192 | 

| 
7 330 65 81 1 1 124 44 214 | 

This was poor fishing, and the vessel returned to Aberdeen Bay and 
made better hauls there, as above described. 

The quantity of fish landed at Aberdeen as a result of the eight days’ 
work in territorial and closed waters was 1274 ewts., which brought 
£128 2s. They were as follows (in ewts.) :— 

| 
; | Cod- | a: Had- | Whit-| Tur- | Hali- t Lem- a ee Cat- 

Cod. | (ene Saithe.| ook. cee ates nae ia aay lis Skate.| 6a, 

‘ee a ee eee rz | 

oT al a 14 | Gedo eeia yc seb Bee ioe: Wee | k 

No foreign trawlers were observed at this time working within the 
Moray Firth. 

‘hE 

On 13th and 14th June, four hauls were made by the steam-trawler 
“Strathcona” in Aberdeen Bay, in from six to fourteen fathoms; in 
the last of these, which was for four hours in from six to eight fathoms, 
off the Black Dog, the net was full of little else than jelly-fishes, from 
among which six small plaice, about a dozen dabs, two haddocks, and 
about 3 of a basket of whitings were picked out. The records of the 
fish in the other hauls, which occupied 7; hours, were imperfect ; but 
the quantities of marketable fishes, in ewts., of the four drags (occupying 
117 hours) were as follows :-—Cod 3, haddock 33, whiting 5, plaice 13, 
dabs 3, the total being 113 ewts., which realised £10 14s. 6d. One black 
sole, 123 inches long, was taken in one of the drags. 

Te 

The next trip was made in the steam-trawler “ Strathearn,” from 
28th June to 5th July, and the results in regard to the quantity of fish 
taken were also poor. The first haul was made outside the territorial 
waters, in the deep water off Aberdeen—known locally to fishermen as 
the “ Dog Hole”—eleven miles 8.8.E., in 65 fathoms. One hour’s drag 
here yielded 1198 fishes, of which 349 were marketable, 225 being 
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haddocks, 72 whitings, 27 lemon soles,and 12 megrims. The unmarket- 
able fishes consisted principally of the previous year’s haddocks (508 in 
number), small whitings, and long rough dabs. The vessel then steamed 
to Lunan Bay, near Montrose, and shot the trawl in 123 fathoms, the 
small mesh being around the cod-end. Sixteen minutes later the net 
caught on the bottom, and it was brought up. The cod-end contained 
82 fishes, of which twenty were marketable, viz., nineteen plaice and one 
lemon sole; the unmarketable fishes consisted chiefly of haddocks and 
long rough dabs. Although only fishing for sixteen minutes the small- 
meshed net contained 2061 fishes, comprising 1916 small herrings, 80 
sprats, six haddocks, 35 whitings, 15 common dabs, five long rough 
dabs, one gurnard, and three Norway pouts. Another shot was made, 
but in half-an-hour the net again caught on the bottom and was hauled. 
It contained 35 plaice and 34 haddocks, all marketable, also a dragonet 
and a flounder. 

Thereafter the vessel returned to Aberdeen Bay and made two hauls 
between Newburgh and the Black Dog, one in eight, and the other in 
from six to eleven fathoms, each haul occupying four hours. The 
number of marketable fishes (I.) and unmarketable (II.) taken in the 
eight hours was as follows :— 

| | 

| Cod, | God Had- Whit- | Hake. Gur Plaics, [Common Floun- | React 
| ling. | dock. ing. | nard,. Dab. der. | = 

| Paka Dab 

| | 
I. | aa 537 131 1 1 360 315 6 

| | 

IL. PLP hl A ve70. lly tae 25 | avo 39 
| 

2 | 2 | 1,407 354 if 26 362 | 1,066 | 6 39 

One red gurnard (7Z’. cuculus) and two anglers were also taken. The 
number of marketable fishes was thus 1354, while 1914 were unmarket- 
able. 

Entering the Moray Firth, the trawl was dropped on the east edge of 
Smith Bank, in thirty fathoms, and a four hours’ drag yielded 144 
fishes, of which 21 were marketable and 123 unmarketable. Shifting 
to the west edge of the bank, two drags were taken in about 31-32 
fathoms, and the 83 hours’ trawling gave 1224 fishes, of which 681 were 
marketable and 543 unmarketable. The numbers of the various kinds 
taken in the three drags (124 hours) are these :— 

Cod. Codling. | Haddock.} Whiting. | Saithe. Hake Gurnard. 

pemest Yes | Esse PERS == a ee 

I 2 4 527 19 2 2 

ine ; 5 208 50 315 

2 9 735 69 2) 2 315 

| | Lemon Common Long 
| Halibut. | Turbot. | Brill. Plaice. Sole "Dab. Relee 

| 
abd, 

| | wip GA a aan ea 

I fees ter 1 127 13 

Il. 2 72 7 

1 1 1 127 15 72 7 
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Hight thornback rays, three of which were marketable, one angler, and 
one pogge (A gonus) were also taken. 

The vessel then steamed to the south coast of the Firth and made six 
drags, occupying altogether 24 hours and 20 minutes of actual trawling, 
between Burghead and Hopeman, in depths from six to fifteen fathoms. 
The total catch of fish in these hauls amounted to 2451, of which 1031 
were marketable and 1420 unmarketable, as follows :— 

Cod. |Codling.| Haddock. | Whiting. | Hake. | Saithe. | Gurnard. | Catfish. 

‘ Lon: 
Turbot. | Brill. | Plaice. | Temor | Common | Witch, Rough 

ab. 

Pory 2 1 589 10 39 7 
| 

Ul 10 2 311 2 8 
SPSS Re RPE ae — | trlatai Bay bralaal 

2 1 | 599 12 | 350 9 8 

Nineteen thornback rays, of which sixteen were marketable, three 
herrings, one Norway pout, one pogge, one dragonet, one red gurnard, 
and 39 anglers were aiso taken in these hauls. 

On 2nd July the “ Strathearn ” steamed to the Dornoch Firth, where 
the hauls made by the “Star of Peace” a month previously were so 
disappointing, and anchoring a “‘dan” in ten fathoms south-east from 
Dunrobin Castle, eight drags were made around it in from five to twelve 
fathoms. The catches were less satisfactory than at Burghead Bay, the 
total number of fishes obtained in the 28 hours and 52 minutes actual 
trawling being 1809, of which 1288 were marketable and 521 
unmarketable. The particulars are as follow :— 

; fone Had- Whit- Gur- . Common} Floun- 
Cod. |Codling.| qoox. ing. nard, | Plaice. | Lemon. |”, der. | 

| 
IS at. ace ee |e, rae ee Ee | 

II 7 : 418 . ; 827 1 18 4 

Il 1 91 4 140 105 120 vl 

7 1 509 4 140 932 1 138 nit 

Thirteen thornbacks, all except one marketable, one grey skate, ten 
herrings, twenty-nine sprats, and thirteen anglers were also taken. 

At this time the quantity of meduside (Cyanea and Awrelia) in the 
Dornoch Firth was very great, and the net when brought on board was 
pretty well filled with them. Owing to their abundance the drag with 
the small-meshed net around the cod-end was limited to twenty-one 
minutes. When hauled, the ordinary cod-end was found to contain six 
marketable plaice, and twelve unmarketable fishes, viz,, ninecommon dabs, 

G 
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two sprats, and one gurnard. The small-meshed net itself contained 
only one small dab, along with several bucketfuls of jelly-fishes. A 
considerable quantity of weed was also found in the net after each haul. 
After one of the four-hour drags sixty-eight small plaice and four dabs, 
all living, were picked out from among the “slithers” and weed and 
placed in a tub of sea-water. Twenty minutes later it was found that 
all the dabs and one of the plaice were dead, and the sixty-seven living 
plaice were returned to the sea. 

On the evening of the 3rd July the vessel left the Dornoch Firth and 
returned to Burghead Bay, but as herring-drifters were at work, the 
net was not shot, and we steamed for Kinnaird Head, and then to the 
deep water about 83 miles off, shot the trawl with the small-meshed 
net in 83 fathoms, and hauled it, fifty minutes later, in 85 fathoms. 
The cod-end of the otter-trawl contained 396 fishes, of which 192 were 
marketable, comprising three cod, two codling, 111 haddocks, 48 
whitings, one catfish, two megrims, and twenty-five witches. The 
unmarketable fishes consisted of one codling, 92 haddocks, 66 whitings, 
four lemon soles, and 41 long rough dabs. The small-meshed net con- 
tained 285 fishes which had passed though the meshes of the cod-end 
of the otter-trawl, viz., 11 haddocks, eight whitings, one gurnard, 
one lemon sole (53 inches), one common dab, 205 long rough dabs, eight 
four-bearded rocklings, sixteen Norway pouts, and thirty-four Lwmpenus. 
As usual in short drags, the fish were alive when brought to deck, and 
many specimens of Lumpenus and of the Norway pout were put 
into a tub of sea-water. The pouts soon died, but the former, which 
were active, vigorous, and hardy, survived, and were landed living at 
the laboratory on the 6th. Specimens of both were sent to the British 
Museum of Natural History. 

The weather hitherto had been calm and clear, but a dense fog came 
on which made it difficult to find the land, and then the vessel returned 
to Aberdeen Bay, where four hauls were taken in from 53 to 20 fathoms 
on 4th and 5th July with much better results than on the previous 
occasion, and contrasting also with the hauls in the Moray Firth. One 
of the four-hour drags yielded 5829 fishes, of which 2735 were market- 
able—or more than double the number obtained in the eight drags in 
the Dornoch Firth a few days before—and in the four drags, repre- 
senting twelve hours and fifty-five minutes’ trawling, 14,075 fishes were 
caught, of which 6818 were marketable and 7257 unmarketable. The 
particulars are as follows :— 

Cod. Codling. | Haddock. | Whiting. | Hake. Saithe. | Gurnard. 

Common fone 
Turbot. Brill. Plaice. Lemons. Flounder.} Rough 

Dab. Dab. 

I 2 4 745 7 931 1 

Il. : : 32 2 2,785 l 92 
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There were also caught in these hauls 98 herrings, one sprat, two sandy 
rays, one starry ray, ten grey skates, three thornbacks, and twenty 
anglers, of which the starry ray alone was taken to market. The 
number of herrings was unusually large for the ordinary otter net, and 
they were all got in one haul, During almost every summer trawlers 
working in the deep water to the north-east capture considerable 
quantities of herrings. 

It is evident from the above figures that the fishing in the bay had 
greatly improved from the previous occasion, and at the same time 
very few jellyfish were taken in the net. A shoal of haddocks had 
evidently come in, and the proportion of small and unmarketable among 
them was large. These small haddocks were fish spawned in the 
previous year, most of them not being yet large enough for the market. 
Three other hauls were made in the bay, of which the records are 
incomplete; but in one of them, which lasted for four hours and ten 
minutes, 2424 marketable haddocks were taken, and 224 plaice, and 
there were 7? basketfuls of “ offal,” composed chiefly of small haddocks, 
but also containing many whitings and dabs. 

The quantity, in ewts., landed as a result of the week’s fishing was as 
follows :— 

{peat 
Cod. Cod- Saithe. Had- W hit- Turbot. | Brill. | Lemon. | Plaice. | Skate. 

ling. doek. ing. 

pee a | faces atte) | 

92 12 1 83 5 | 4 4 1 481 | l 

Although the total catch thus amounted to 151; ewts., the sum realised 
for the fish was only £86 Os. ld. The trip was therefore scarcely 
profitable. 

IV. 

The next voyage was made on the steam-trawler “ Strathclyde,” from 
30th July to 6th August. The first shot was made in the “‘ Dog Hole,” 
eleven miles 8.E. by 8. 3 8. from Aberdeen, in 62 fathoms for one hour 
and six minutes, and the catch was a good one, 533 fishes being taken, 
of which 344 were marketable. The marketable fish comprised five 
cod, twenty-nine codling, seven ling, 188 haddocks, eighteen whitings, 
one saithe, 83 lemon soles, ten megrims, two grey skates, and one starry 
ray. The unmarketable fishes consisted chiefly of small haddocks. The 
small-meshed net, which had been put around the cod-end, was found to 
have a hole worn in it when hauled, from which many fishes escaped. 
It contained 107 haddocks—the smaller spawned in the spring—31 
whiting, 26 codling (one 23 inches long), eleven bibs (Gadus luscus), 350 
Norway pouts (43 to 7; inches), three lemon soles (smallest 43 inches), 
49 common dabs, and 218 long rough dabs. This haul was so productive 
that on returning to port I informed the skippers of some of the 
smaller trawlers about it, and several of them for a week or more got 
very profitable catches on this ground. 

The vessel then steamed to Aberdeen Bay, where a number of hauls 
were made. The trawl was first shot off Belhelvie in eight fathoms, 
but it was almost immediately afterwards brought up owing to the 
enormous number of jellyfish which soon filled it, and burst some parts 
of it. It sometimes happens, I was informed, that the vessel is brought 
to a standstill from the immense quantities that get into the net and 
impede its movement, the vessel being unable to drag it, The weather 
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was calm, and as the jellyfish are drifted in masses into certain places 
according to the tides and currents, we steamed further north, watching 
for the comparative absence of jellyfish, and the net was shot off the 
mouth of the Ythan, and dragged for a little over four hours in from 
six to ten fathoms. The catch was extremely good, comprising 6924 
fishes, of which 1704 were marketable. 

Three drags made here, occupying nine hours and six minutes of 
actual trawling, yielded 15,061 fishes, of which 3753 were marketable 
and 11,308 (chiefly dabs) unmarketable, as follows :— 

Cod. Codling. Haddock. | Whiting. Hake. Gurnard. 
| 

hago es ital 4 | 1,461 339 | 1 46 

IL. | ae 79 410 325 386 

1 83 Tegsyfle 4) 664 | 1 432 
\ 

| | ic Long 
Turbot. Brill. | Plaice. | Lemons, | ~00 0°" | Flounder. Rough 

| Dab. 
| Dab. 

ie vel 3 | 1,218 92 | 652 | 

eS | oe Hcl 65 | 20 | 9,928 3 47 
eee Oe a St el ee 

7 3 1,278 | 42 | 10,580 | 3 47 
l 

There were also taken in these hauls five thornback rays, of which 
four were marketable, three sand-eels, one herring, and thirty-three 
anglers. The number of anglers is large, but it has been observed as a 
rule that when the other fishes are abundant the anglers are numerous ; 
they seem to follow them. They were all opened, and in twelve the 
stomach was empty, five contained fish pulp, one contained six small 
plaice and three flounders, one a dab, one a flounder, other two the 
remains of flat-fishes, one a weever, one a whiting, and eleven contained 
sand-eels alone or with other fish, the number of sand-eels varying from 
two to twenty-three. The small-meshed net which was used in one of 
the drags (for 45 minutes) contained 1005 fishes—viz., 382 whitings, 28 
haddocks, 15 codling, 35 gurnards, 451 common dabs, five lemon soles 
(smallest 5 inches), three herrings, four dragonets (C. lyra), and 82 
specimens of the lesser weever (Z’rachinus vipera). The latter, consist- 
ing of 15 females and 67 males, were all ripe and spawning, the former 
measuring from 110 to 147 mm., and the latter from 91 to 138 mm. 

Besides the recorded hauls two others were made during night, of 
which no record was taken, 

On the Ist August the vessel landed the fish caught, amounting to 
91°8 cwts., which realised £101 4s. 9d. The quantities in ewts. were 
as follows :— 

Had- Whit- Dabs. gents Turbot. | Brill. | Lemon. | Plaice. 
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Late on the same night the vessel began operations in the Moray 
Firth. The first haul was made on the witch grounds off Lossiemouth, 
and yielded 14 baskets of witches, nine cod, one ling, and a few 
haddocks. Five hauls in Burghead Bay, further to the west, in from 
five to twenty-five fathoms, gave good results. In one case the net, 
when brought to deck, was found to have been torn, and the catch was 
relatively small, but in the other four hauls, representing twelve hours 
and fifty minutes of actual trawling, 5010 fishes were caught, of which 
1382 (chiefly plaice) were marketable and 3628 were unmarketable. 
The particulars are as follow :-— 

Cod. Codling. | Haddock. | Whiting. | Saithe. Hake. | Gurnard, 

| I 6 277 37 | | 3 

ee 12 393 55 | 2 ee! 
| | 

| 
| 6 12 670 92 2 3 873 

| 
| | 

—————————E———EEEE_ 

| . Common one Thorn- Brill. Plaice. Lemon. Witches. | Rongh z 
| Dab. back. Dab. 

I 6 727 13 236 74 
| 

II 48 21 2,097 i 47 5 

6 775 34 2,333 1 47 79 

There were also taken six red gurnards, three solenettes, one sandy 
ray, one grey skate, one catfish, and 62 anglers, the catfish being 
marketable, and two of the anglers were also included in this category. 
Here it may be said that while the anglers, as a rule, are killed and 
thrown overboard, in some cases, especially when they are large, the 
head is cut off and the remainder skinned and taken to market. They 
are sold under the name of ‘‘ John Dory,” and the flesh is palatable— 
the men, indeed, on board the “ Garland” relished it. The practice 
depends mainly on the inclination of the skipper or mate, and I have 
observed that English skippers are most prone to preserve such ‘ offal.” 
The same remark applies to the preservation for market of small fish, 
e.g., plaice, and of gurnards, although in the latter case the state of the 
market (as to prices), the season, and the general productiveness of the 
hauls, affect the practice. When good hauls are being got little atten- 
tion is paid to gurnards. Gurnards, however, along with dabs, codling, 
and haddocks, form the main part of the fish used on board by the 
crew. 

Steaming further north a series of hauls were begun in the Dornoch 
Firth on 3rd August, where the conditions were found to have very 
much improved, plaice, especially, being much more numerous than on 
the previous occasions. In nine hauls, representing 26; hours’ actual 
trawling, in from five to twelve fathoms, 15,932 fishes were secured, of 
which 15,032 were flat-fishes. The number marketable was 6291 and 
the number unmarketable 9641, as follows :— 

[ TABLE. 
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1 Cod- | Had-° | Whit-| Gur- . Come Floun- | Thorn- 
Beak: ling. | dock. | ing. | nard. SYLES os [eee DE os | der. back. | 

lls fis 3 22 1 : 5,921 1 276 | : 45 

itigg eae v 5 1 | 760 4,910 3 3,720 | 194 ll 

18 10 27 2 | 760 | 10,831 4 3,996 | 194 56 

There were also taken in these hauls seven solenettes, four starry rays 
(marketable), one gemmeous dragonet, and twenty-two anglers. Plaice, 
it will be seen, Ae med the bulk of the catch, while ‘haddocks and 
whiting were very scarce. Much of the fishing was made, however, in 
shallow water (five to seven fathoms), and this mostly accounts for the 
very large proportion of small plaice which were taken on this occasion. 
It also perhaps explains the exceptional number of flounders captured, 
some of the males of which were ripe, the spermatic fluid oozing from 
them on slight pressure. A stiff breeze was also blowing offshore (from 
the westward) during the fishing in the Dornoch, and this condition was 
considered to be favourable. A number of other unrecorded hauls were 
taken, and the quantity of fish landed on the morning of the 7th 
August, as the result of the fishing in the Moray Firth, amounted to 
1493 ewts., as follows :— 

Whit- 
Cod. Haddock. : 

ing. 

ny | 
| 

5 A 1 1 | | eee se 

Brill. | Plaice. Dabs. | Witches. | Skate. 

ra 

Riles ah 4 | es 17 

ie amount realised ea the oh was £255 17s. Od. owing to the 
quantity of plaice and the high prices ruling at the time. 

WE 

On 21st August the “Star of Hope” was employed to make a-haul 
at the “ Dog Hole,” off Aberdeen, and a few hauls in Aberdeen Bay. 
The haul at the former place, about ten miles off, in 58 fathoms, lasted 
one hour and twenty-three minutes, and the otter trawl contained 
1058 fishes, of which 735 were marketable and 323 unmarketable, as 
follows :— 

Cod. |Codling.| Ling. | Haddock. | Whiting. | Hake. | Gurnard. | Catfish, 

i 1 22 2 bod 51 1 : 1 

If. - 47 : 12 i + 13 

| 1 69 2 566 58 1 13 1 

; - Long 1 a BY Lemon | Common . Grey Starry 
Plaice, Sole. Dab: Rough | Megrim. | gyate. Ray. 

Dab. 

If, 1 87 , : 8 1 6 

TN : 8 131 104 
| | eS EE 

1 95 131 104 8 i 6 
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One angler was also caught. The small-meshed net, which was used 
around the cod-end on this occasion, contained 52 codlings, 280 haddocks, 
79 whitings, two ling, seventeen lemon soles (smallest 107 mm., or 44 
inches), 553 long rough dabs, seven bibs, twenty-eight common dabs, 
218 Norway pouts (smallest 67 mm., or 23 inches), one pogge (Agonus), 
and one specimen of the silvery pout (Gadus argenteus). 

In Aberdeen Bay the. net was shot in the evening, in 83 fathoms, 
between Belhelvie and the Black Dog, and towed mostly in six and 
seven fathoms. It was hauled in four hours, and the bag presented an 
extraordinary appearance as it was swung on board, being filled with 
jelly-fishes (large specimens of Cyanea), which protruded from the 
meshes. The contents overflowed the fish-pound, and the only fish 
present were 120 plaice and a few haddocks. The net was so slimy 
that it took five hours towing through the water to make it anything 
like clean. Another haul was attempted further north, in Cruden 
Bay, with the same result, a bag of jelly-fishes and two or three 
haddocks, and the fishing had to be abandoned. The fish landed on the 
22nd, amounting to 6 ewts., realised £5 4s. 9d.; they were chiefly from 
the offshore haul. 

VI. 

The first haul on the next expedition, which was made on board the 
“Ocean King,” was in 58 fathoms, twelve miles 8. by E. 3 KE. from 
Aberdeen, on 3rd September, and it lasted for one hour and seven 
minutes. Owing to the somewhat rough sea and the rolling and 
pitching of the vessel this shot was only partially recorded, but it 
included a considerable catch of haddocks, 107 codlings, some lemons, 
and one angler. The small-meshed net, which was used, was damaged ; 
its contents comprised 103 whitings, 21 haddocks, two codlings, two 
bibs, 46 long rough dabs, and fifteen Norway pouts. 

In the three hauls in Aberdeen Bay, off Collieston, Newburgh, and 
Belhelvie, in from eight to ten fathoms, the actual time of trawling 
being only four hours and forty-six minutes, the catch amounted to 
9345 fishes, of which 6731 were marketable and 9245 unmarketable. 
The totals for the three drags were as follow :— 

Cod- | Had- | Whit- | Gur- | Tur- . Boe Common} Floun- 
ling. | dock. ing. |nard.| bot. Pe | Plea) Pemoe Dab. der. 

II. : 5,194 111 : 5 i 608 a 795 10 

HES Gay ei alGZ 141 Ph se snyit 45 LP 25 EG 

63 | 5,356 252 79 5 1 653 8 | 2,911 10 

There were also two thornback and one starry ray and four anglers, all 
unmarketable. This was very good fishing; only a few jelly-fishes 
were found in the net. In two of the hauls the small-meshed net was 
around the cod-end; in the first, which lasted 34 minutes, the cod-end 
contained 881 fishes, included above, and the small-meshed net 596, 
viz., 535 whitings, 18 haddocks, one codling, one lemon sole, one sprat, 
one lesser weever, and 39 common dabs. The second drag lasted 42 
minutes, and was much more productive. The cod-end of the trawl 
contained 2649 fishes, included above, of which 1759 (1032 haddocks) 
were marketable. The small-meshed net contained a large quantity of 
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small fishes, chiefly whitings and dabs, only part of which were 
enumerated, and 31 haddocks, four codling, two lesser weevers, seven 
gemmeous dragonets, two herrings, and one sprat. Some unrecorded 
hauls were also taken, and on the morning of the 5th September 78 
ewts. of fish were landed, which realised £63 3s. 3d. The particulars 
are as follow :— 

wah Say ee A Ed Sees a 

Cod. Codling. | Haddock. | Whiting. | Turbot. | Lemon. Plaice. | Dabs. 

4 A 4 ee if 4 } 1 | 191 | 8 

In the Moray Firth a haul was made for one hour in Spey Bay, in 
seven to nine fathoms, on the 6th September. The net was torn and 
the catch was poor, consisting of 352 fishes, of which only 54 were 
marketable, the bulk of the unmarketable consisting of gurnards. Six 
lythe were among the marketable fishes. A haul in Burghead Bay, 
also for one hour, with the small-meshed net around a cod-end with 
1? meshes, yielded only 214 fishes, of which 93 were marketable 
(including 44 plaice and 38 dabs) and 121 unmarketable. The fish in 
the small-meshed net were also few, numbering only sixty-three. 

The catches on the south coast of the Firth at this time being so 
unsatisfactory, the vessel steamed to the Dornoch Firth, where better 
results were anticipated. Here, however, the hauls were still less pro- 
ductive. The first drag was made for three hours around a “dan,” 
anchored in ten fathoms, and only 61 fishes were caught, namely, four 
haddocks, and 57 plaice. Another drag was made in from six to ten 
fathoms for four hours and fifteen minutes, and 132 fishes were taken, 
viz., two haddocks, 128 plaice, and two brill. The contrast with the 
catches a month before was thus remarkable. The jelly-fish trouble 
was absent; but, on the other hand, the wind on this occasion was 
blowing—and had been for a day or two—pretty strongly from the 
south-east, that is, right into the Firth, and not from the west, off the 
land, as it was at the beginning of August. 

Returning to Burghead Bay on the morning of the 7th, six hauls 
were made in from 53 to 8 fathoms, the time occupied in actual 
trawling being twenty-five hours and twenty minutes. ‘lhe number of 
fishes caught amounted to 4694, of which 2374 were marketable and 
2320 unmarketable. The particulars are as follow :— 

Ay Cod- | Had- | Whit- | Gur- | Tur- © os, Common. 
Cod. ling. | dock. ing. nard. | bot. Brill) elaice, | Temon: Dab. 

I 14 1 682 1 9) S062) 6 | 589 

Tae : 156 6 32 580 5 3 29 ; 1,504 

14 157 688 32 580 1 9 | 1,091 6 | 2,093 

Kight marketable thornbacks and two grey skates were also taken, as 
well as one solenette and twelve anglers. 

On returning two drags were made off Newburgh in Aberdeen Bay 
on the 10th, in from six to nine fathoms, the time of trawling 
occupying five hours eight minutes, and 2971 fishes were taken, of 
which 2673 were marketable, as follows :— 
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‘ 04] Had- | Whit- | Gur- Pitas : Common} Grey 
Cod. |Codling | gock. ing. aid Plaice. | Lemon. |", | Skate. 

I. 4 9 | 2,241 118 : 167 16 117 1 

II. : 9 160 45 12 8 3 61 

hai 18 | 2,401 163 12 175 19 178 a 

One of these hauls, for one hour and five minutes, was made with the 
small-meshed net around the cod-end, and a very large number of 
fishes, which had passed through the otter trawl, were taken in it, viz., 
143 haddocks, 42 codlings, about 7200 whitings, eight saithe (53-63 
inches), eight Norway pouts (3-3; inches), two pogges, three plaice, 
three lemon dabs, and 37 common dabs. Of the whitings, 2369 were 
enumerated; the others were computed from the gross weight, three 
three-pound lots giving an average of 46 per lb., and the weight of the 
remainder was 1952 lbs. 
The quantity of fish caught in the Moray Firth and in the two hauls 

in Aberdeen Bay amounted to 115 ewts., as follows, the price realised 
being £177 16s. 10d. 

ae | : | | 

Cod. | Saithe. | Pat | ee ‘Turbot Brill. | Piece se he icieres | 

| 
| 68 3 | 504 | 24 | RT iis: | 1 | 444 | 6 | 1 >| 

| | 

VE. 

On 18th October two hauls were made in Aberdeen Bay by the 
“TLochryan.” The first occupied an hour and a half, and was taken in 
from seven to ten fathoms, to the southward of the Black Dog, a 
4-inch cod-end being used with the small-meshed net around it. The 

surface temperature was 11°3 deg. C., and the bottom temperature 
11:6 deg. C. The cod-end contained 311 fishes, viz., 22 codling, 22 
haddocks, eight whitings, three gurnards, 143 plaice, one lemon sole, 
102 common dabs, and ten long rough dabs. The small-meshed net 
contained 3574 whitings, 794 haddocks, 89 young cod, nine plaice, one 
lemon dab, 248 common dabs, three long rough dabs, one gurnard, one 
solenette, twelve pogges (Agonus), two Norway pouts, herrings, sprats, 
and two anchovies—a rare visitor to our waters. 

The second haul was made in from nine to fifteen fathoms between 
the Black Dog and the mouth of the Don for 2? hours. The market- 
able fishes numbered 179, comprising 113 plaice, 38 common dabs, nine 
codling, 18 gurnards, and one grey skate; the offal amounted to about 
half a basketful. The ground-rope was found to be broken, and fishing 
had to be suspended owing to the heavy sea from E.8.E. The quantity 
of fish landed amounted to 24 ewts., which realised £2 14s. 9d. 

VEEL. 

The same vessel was employed on the next expedition, and the first 
haul was made on 5th November 123 miles 8S.E. from Girdleness in 70 
fathoms, and lasted for one hour and thirty-five minutes. The small- 
meshed net was around the 14-inch cod-end, and the latter contained 
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543 fishes, of which 348 were marketable, viz., 25 codling, 212 haddocks, 
two turbot, one plaice, 42 lemon soles, eighteen megrims, 22 witches, 
22 common dabs, and four grey skates. The unmarketable fishes con- 
sisted chiefly of haddocks, whitings, gurnards, and long rough dabs. 
The small-meshed net was torn; it contained 96 whitings, sixteen 
haddocks, two codlings, two four-bearded rocklings, 44 long rough dabs, 
one pogge, one Lipvaris, fourteen common dabs, and one lemon dab. 

In Aberdeen Bay five hauls were made in from six to twenty fathoms, 
the actual time of trawling occupying thirteen hours and five minutes. 
The number of fishes caught was large, viz., 15,453, of which 10,724 
were marketable and 4729 unmarketable, as follows :-— 

Cod. | Codling. | Haddock. | Whiting. | Gurnard. pet age 

I. 1 93 3,340 | 964 68 

Il. j 27 355 998 65 36 3 

il 120 Boga 962 133 36 3 

Common Long 
Turbot. Brill. Plaice. Lemon. ; Dat Flounder. | Rough 

yas Dab. 

If 15 3 4,144 1 1,953 142 

Il. : : 262 5 2,880 : 75 

15 3 4,406 6 4,833 142 15 

There were also in these hauls one spotted ray, ten pogges, one 
gemmeous dragonet, ten anglers, and one solenette. 

One of the drags was made for one hour and thirty-five minutes with 
the small-meshed net around the cod-end, and six basketfuls of small 
fish were taken, chiefly whitings and common dabs. Only part of these 
were enumerated and measured. 

The fish landed on the morning of the 7th November from the hauls 
mentioned amounted to 102% ewts., and realised £83 12s. 10d. The 
quantities, in ewts., were as follows :— 

| | 
| Cod. | Codling. | Haddock.| Whiting. | Turbot. | Plaice. Dabs. Pees 

| 
| 
| 

4 2 34 31 g | 473 14 4 

The first of the hauls in the Moray Firth was made in 23 to 24 
fathoms, off Lybster on 8th November, for four hours, and 1922 fishes 
were caught, of which 546 were marketable, mostly whiting, codling, and 
lemon soles. The unmarketable fishes consisted chiefly of dabs, gurnards, 
and haddocks, and included 36 anglers. A haul for an hour and five 
minutes was then made on Smith Bank in 26 fathoms; but only 150 
fishes were taken in the otter-trawl, of which 94 were marketable, viz., 
six cod, fifteen codling, six haddocks, thirteen plaice, twenty lemon soles, 
and thirty-four common dabs ; the unmarketable fishes consisted almost 
entirely of gurnards and common dabs. 
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The vessel then steamed to the Dornoch Firth, where, in seven hauls 
in from seven to thirteen fathoms, the time occupied in actual trawling 
being twenty-six hours, 19,176 fishes were caught, of which 13,743 were 
marketable and 5433 unmarketable, as follow :—- 

| | . 
x | Cod- re Se (oes es oe, eee Thorn- Grey 
Cod. | ling. Haddock. | Whiting. | Hake. | Gurnard. Gaol Siento. 

TERS | ee wa 1 Se 

Pas lee DE rs 52 66 1 111 47 10 

TM. : 46 Gers 159 s 68 ay 20 

28 | 140 53 225 1 179 47 | 30 
| | | 
| 

oe Brill. Plaice. ae . Lemon. pee oes Megrim. | Witch, 

I 1 39 11,123 | it 87 2,080 2 1 
| 

Il. ot : 283 | | aor 

1 39 11,406 1 111 6,871 2 1 
i 

There were also taken in these hauls three solenettes, five herrings, 
eleven pogges, two gemmeous dragonets, one goby, and nineteen angler . 
Other unrecorded hauls were made in the same area. 

The fishing is noteworthy from the number of plaice taken; in one 
haul of four hours and ten minutes 2921 were caught, of which 2650 
were marketable. On this occasion, however, the small “ offal” plaice 
were taken to market, the fish being assorted into four classes, including 
one of “very small,” as well as the usual “large,” “medium,” and 
“small.” The proportion of the plaice thrown overboard (7.e., ‘ un- 
marketable”) was thus unimportant, being only 24 per cent., whereas 
in the hauls made at the beginning of August the proportion not 
taken to market was nearly 50 per cent. In the same way on this 
occasion about 30 per cent. of the dabs were taken to market, while 
in August the proportion was scarcely seven per cent., and while no 
gurnards were marketed in August, 62 per cent. were ‘ marketable ” 
in November. The proportion depends upon several considerations, and 
very largely on the inclination of the skipper; and the facts stated 
illustrate the fallaciousness of using the term “marketable” as 
indicative of a particular size of fish, as is sometimes done. 

The question whether it is right that such small plaice should be 
taken to market after they have been caught, depends upon whether or 
not it is practicable to return them living to the sea. If it is not prac- 
ticable, itis clearly better that they should be used as food than thrown 
away dead; if it is practicable it is better they should be returned, 
and thus have a chance of growing to maturity. ‘The difficulties in 
practice of returning them living are considerable. With a big catch of 
fish, it often takes a long time to get the net aboard, especially if the 
weather is very rough or very calm—in the latter case because the net 
tends to get under the vessel, and there is no roll to facilitate pulling in 
the slack of the net with each dip of the gunwale. And when the bag 
has been emptied in the pound on deck, the first requirement is to get 
the net again shot, and if repairs are required the delay may be con- 
siderable. Moreover, with a large catch filling the pound and com- 
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prising some thousands of fishes, the separation and selection of the 
different kinds of fish take a long time, and the small ones are not 
reached until the pound is nearly emptied, and most of them may be dead. 

Fie, 2.—Showing a Good Catch in the Fish-pound. 

The men then “turn in” for sleep before the net is again ready to be 
hauled. There is not time, in practice, to pick out the young fishes first, 
even if it were possible. If any areas of the territorial waters (to the 
shallower parts of which the small plaice are confined) were opened for 
trawling for plaice, the best way to protect the small individuals would 
be to use a net with large meshes as described in last year’s Report 
(p. 66). The same remark applies to the-use of seines, so largely used on 
the Continent, under appropriate regulations, for the capture of flat fishes. 

The November hauls in the Dornoch differed from those in August 
also in the entire absence of flounders from the catches. 

The vessel then steamed to the deep water off Troup Head, and shot 
the trawl, with the small-meshed net around the cod-end, in 95 fathoms. 
Owing to the bad weather which had come on the haul was quite 
unsuccessful, the trawl-net being almost destroyed and the ground-rope 
broken, probably owing to the heavy sea and the tide drifting the vessel 
so that the trawl dragged against the hard edge of the south side of the 
deep hole. 

The total quantity of fish from the Moray Firth landed from this trip 
amounted to 1503 ewts., which realised £194 6s. 6d. The particulars 
are these :— 

Turbot. | Brill. | Lemon. | Plaice. | Dab. | Conger. 
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IX. 

On 28th and 29th November several hauls were made by the “ Star 
of Hope.” The first was in 68 fathoms, nine miles S.E. by E. from 
Girdleness, and lasted for one hour and a quarter, in a heavy sea from 
the northward. Only 141 fishes were taken, of which 69 were market- 
able, viz., four cod, five lemon soles, three witches, fifty-two haddocks, 
and five whitings. The unmarketable consisted mostly of haddocks and 
long rough dabs. The small-meshed net, which was placed around the 
cod-end, contained 103 haddocks, 889 whitings, five codling, fourteen 
sprats, three four-bearded rocklings, one pogge, 22 Norway pouts, and 
three anchovies. 

Some hauls were then taken in Aberdeen Bay, also with unsatisfactory 
results, the catches being very small. Fora day or two before the wind 
had been blowing pretty strong from the north, and on the 27th and 
28th there was almost a gale from the north-west. Two hauls, occupying 
five hours, in eleven to eighteen fathoms, gave only 633 fishes, of which 
269 were marketable, viz., nine cod, sixty-two codling, 122 haddocks, 
eleven plaice, six common dabs, eleven lemon dabs, one grey skate, and 
forty-seven starry rays. The marketable fishes were chiefly whitings 
and starry rays. One of these hauls, with the small-meshed net around 
the cod-end, lasted one hour and twenty minutes, and in the latter were 
3256 young whitings, seven haddocks, 33 codlings, one saithe, one sprat, 
one plaice, one long rough dab, 172 common dabs, and one armed- 
bullhead (Agonus). A few other hauls were made with the otter with 
no more success, and the quantity of fish landed on the 30th November 
amounted to 18} ewts., which realised £13 5s., as follows :— 

Cod, | Codling. Haddock. Lemon. Plaice. | Skate. 

8 3 QA 4 Wu | 3 

a. 

On 16th December, in a smooth sea, after a N.E. storm, the first 
haul made by the “ Star of Peace” was in 57 fathoms, nine miles 8.E. 
from Aberdeen, and it lasted for one hour. The fish caught numbered 
1238, of which 583 were marketable, as follows :-— 

‘ : ‘ Long Cod- |, .- Had- | Whit- : : : C 
jing: Ling. eee a Plaice. | Lemon. | Megrim.| Witch. rae gece 

I 59 2 | 430 24 1 62 d i 

lil 5 : 207 37 ; 14 : é 114 267 

64 2 | 637 61 1 76 d 1 114 267 

There were also taken in the otter net one red gurnard (no grey 
gurnards), four Norway pouts, one grey skate, and three spotted 
dragonets (C. maculata). 

The smail-meshed net, which had been around the cod-end, contained 
about nine basketful of small fishes, all of which had passed through the 
meshes of the cod-end in the hour’s drag. They were enumerated as 
follows :-— 
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Whiting, - - - 5,117 | Grey Gurnard, - 3 | Armed Bullhead, - 8 

Haddock, - - 2,446 | Lemon Sole, - - 6 | Gemmeous Dragonet, 3 

Codling, - - - WG Plaicex sr E - 2 | Spotted Dragonet, - ul 

Bib, - = = 1 | Long Rough Dab, - 1,562 | Red Mullet, - - 1 

Norway Pout,- - 54] CommonDahb,- - 392 | TRG tall eee 9,607 

The total catch of the combined nets in an hour was thus 10,845 fishes, 
contrasting with the haul at the end of November. 

Four hauls were then made in Aberdeen Bay, but the records of three 
were incomplete. The haul of which the record is complete lasted one 
hour, and was made in from 94 to 15 fathoms. The otter-net contained 
137 fishes, of which 45 were marketable, viz., one codling, five haddocks, 
six whitings, thirteen plaice, ten lemon soles, seven common dabs, and 
three starry rays. The unmarketable consisted chiefly of whitings, and 
included three herrings. The small-meshed net around the cod-end 
contained 757 whitings, twelve haddocks, thirteen codling, 45 herrings, 
seven sprats, fifteen common dabs, 57 long rough dabs, one lemon sole, 
three armed-bullheads, and one starry ray (23 inches broad), or a total 
of 911 fishes. The inshore grounds at this time were thus much less 
productive than those offshore in deeper water. 

The quantity of fish landed on the 17th December, the product of 
the five hauls, was 263 ewts., which realised £34 19s. 9d., mainly for 
the cod, of which 114 were taken. The details are as follow :— 

Cod. | Codling. Haddock. Lemon, Plaice. Dabs. 

1 23 1 
rs 33 z 

| 

| 
| 

17 | 21 | 24 

The work in the Moray Firth was begun on 19th December. On 
the 18th a strong wind from N.W., and afterwards a snowstorm from 
N.E., and a heavy sea prevented any hauls being taken offshore, and 
the vessel took shelter in the Cromarty Firth, where some foreign 
trawlers were also lying. On the 19th, a strong wind still blowing, 
with a swell from N.E., several hauls were taken in Dornoch Firth, 
with comparatively poor results, and in one haul the net was badly 
damaged and the ground-rope broken, Four hauls in from six to 
twelve fathoms, occupying sixteen hours and fifty-five minutes, yielded 
only 1398 fish, of which 1249 were marketable, as follows :— 

Cod- | Had- | Whit- Floun- Commean| 
Cod, ling. |dock.| ing. Brill, | Plaice. | Lemon. | Witch. Hes Daw 

1p 46 97 | 180 1 12 850 5 10 1 46 

Il. : 7 ; 28 : 5 2 : : 41 

46 | 104 | 180 29 12 855 co ~I 10 1 ~I 

There were also taken 22 thornbacks (one marketable), eight starry 
rays, 22 herrings, three sprats, eight armed-bullheads, and four 
anglers 
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Steaming to the south coast of the Firth, a number of hauls were 
then taken in Burghead Bay with much better results. ‘The wind was 
N.E., but the swell had much abated. In eleven hauls, of which com- 
plete records were made, representing 49 hours 5 minutes actual 
trawling, and in depths varying from seven to twenty-four fathoms, 
10,202 fishes were caught, of which 8399 were marketable. The 
catches were noteworthy for the number of fine cod taken, and for the 
brill and turbot, and also for the number of anglers and herrings. 

’ Cod- | Had- | Whit- | q.- : Gur- | Her- | Thorn- : 
Cod. ling. | dock. ing. Saithe. | Ling, nard. | ring. back. wee 

I, | 333 | 329 217 244 3 1 : i 18 

Hey sp 48 27 | 155 pyle canal 1), PLOT 22 | 161 

333 | 377 244 399 3 1 | 40 107 40 161 

Hali- Common) Floun- Long 
Turbot, | Brill. : Plaice. | Lemon. | Witch. |~ i Rough 

but. Dab. der. E 
| Dab. 

1. 17 157 1 | 5,468 42 39. | 1,522 1 

Ul: : : é 1 : ; 919 : 327 

17 157 1 | 5,469 42 39 | 2,441 1 327 

Three marketable catfishes were also taken. ‘The cod were feeding on 
the herrings, and herrings, as well as whitings, were found in the 
stomachs of the anglers opened. It will be observed that in these hauls 
forty gurnards were caught, this fish being rare inshore in winter. 
Some hundreds of the plaice enumerated above were brought alive to 
the hatchery pond in tubs, on the 24th and 26th December, the vessel 
returning to Aberdeen for the purpose. Their weight, which is not 
included below, was estimated at about 10 ewts. The total catch from 
the Moray Firth on this trip, with the above exception, between the 
19th and 25th, amounted to 2063 cwts., which realised the large total of 
£457 15s. The “live” cod were very fine fish, and brought a high 
price. ‘The particulars (in ewts.) are these :— 

Cod. Codling. Ling. Saithe. Haddock. Whiting. Turbot. 

613 43 : : 4) 1} 33 
* | 

Brill. Lemon. Plaice. Dab. Witches, Skate. Catfish. 

6 4 1091 11 1 ik 1 

In one of the hauls in Burghead Bay, which was made for an hour 
in 74 to 18 fathoms, the small-meshed net was placed around the cod- 
end, and 1336 small fishes were taken, namely, 610 whitings, 75 young 
cod, 87 herrings, 536 sprats, 25 common dabs, and three long rough 
dabs, 
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AT, 

Another trip was made on the “ Lochnagar” from 15th to 21st 
January. The first haul was made on the 15th off Aberdeen, in 57 
fathoms, Tod Head bearing W. by S., and Girdleness nearly N.W., 
and it lasted for one hour and five minutes, there being a breeze from 
S.W. and a slight swell. The otter-trawl contained only 245 fishes, of 
which 83 were marketable, namely, two cod, six codlings, 37 haddocks, 
seven whiting, two plaice, one lemon dab, four witches, one megrim, 22 
common dabs, and one grey skate. The unmarketable consisted chiefly 
of common dabs and haddocks. The small-meshed net contained 1571 
small fishes, as follows :— 

. Grey | Nor- Armed },, Long 4° 
pee wg Cod. | Bib, Gur- | way |Sprat.| Bull- oa Rough oe ih 

: nard. | Pout. head. ae 7 

703 | 604 | 15 4 1 17 | 14 2 112 97 2 

On this occasion the small-meshed net had meshes 6 mm. square. 
The fishing in Aberdeen Bay was also very poor. Three hauls were 

taken. ‘The first was shot in 16 fathoms and ended in seven fathoms, 
off the Black Dog, and lasted an hour. The catch was extremely 
small, there being only six whitings in the otter-net, with a consider- 
able quantity of weed. In the small-meshed (6 mm.) net there were 
914 small whitings, 214 common dabs, three haddocks, one bib (Gadus 
luseus), six codling, one sprat, 27 armed-bullheads, 36 Gobius minutus, 
one solenette, three long rough dabs, and six common _ pipe-fishes 
(S. aeus). ‘The other two hauls were made in from seven to fourteen 
fathoms, and lasted altogether eight hours. The number of fishes 
caught was 451, of which 53 were marketable. The particulars are as 
follow :— 

‘ Cod- | Had- | Whit- | «. Gur- rs - _|Common) Starry 
eee ling. | dock, ing. AES nard, silly ELT Dab. Ray. 

I 36 2 3 1 1 9 1 

Il. : 2 220 : 1 5 1 1 167 

34 4 3 220 1 1 1 10 2 167 

There were also taken one bib or brassie, four grey skates, and one 
picked dog-fish. ‘The haul was remarkable, in the general paucity of 
fish, for the unusually large numbers of the starry ray. They are most 
numerous in Aberdeen Bay in the winter. The fish landed the next 
day amounted to 43 cwts. of cod and =); ewt. of saithe, which brought 
£5 10s. 3d. 

The vessel then proceeded to the Moray Firth, and arrived on the 
Caithness coast at 11 p.m. on the 17th, but found the coast lined with 
herring drifters, and was unable to shoot the trawl until 8.30 next 
morning. It was towed for three hours in sixteen to twenty fathoms 
off Lybster, and the net was found to have been badly torn from the hard 
ground there. The catch comprised only 142 marketable fishes and six 
unmarketable, the former being three cod, 29 codling, 102 haddocks, 
one whiting, one plaice, and six lemon soles. The wind was light, from 
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8. to N.W., the sea smooth, and the weather mild. 

113 

Four shots were 

then made off Dunbeath in from eighteen to twenty-four fathoms, the 
time occupied in trawling being sixteen hours and twenty minutes. 
The number of fishes taken was 4695, of which 2979 were marketable, 
as follows :— 

Cod. |Codling. Pee ba ‘Ling. | Saithe. | Catfish, Peas Turbot. 

Th 73 149 1,920 162 1 3 1 

Mle 119 | 290 228 2 32 

| 73 268 | 2,210 390 1 3 2 32 1 

| Lemon | Common aoup | Brill. |Halibut.) Plaice. ‘ : Witch. |Megrim.| Rough 
| Sole. Dab. Dab 

if 5 i |. 41g 209 | 24 6 7 

TI. 23 725 10 1 262 

5) i 418 232 749 16 8 262 

There were also taken four herrings, one sprat, seven bibs, two armed- 
bullheads, one red gurnard, and nine anglers. 

Another haul off Lybster on the 18th, for four hours, in about 26 
fathoms, yielded 694 fishes, of which 382 were marketable, including 18 
cod, 101 codlings, 72 haddocks, one ling, 114 plaice, and 28 lemon soles. 
The unmarketable consisted mostly of common dabs, long rough dabs, 
codling, and whiting. 

The vessel then steamed to Burghead Bay, on the south coast, where 
three hauls were made in 7} to 25 fathoms. 
and only 135 fishes were taken, including 48 marketable plaice and 19 
marketable witches. 

In one, the net was torn 

The other two hauls, lasting eight hours, yielded 
847 fishes, of which 591 were marketable. The particulars are these :— 

poe Had- saneh ne St Thorn- 
Cod. | Codling. dock ; Whiting.| Saithe. | Catfish. nay fea: 

if 51 16 alt 1 2 3 1 

Il. 60 17 64 i! 

51 76 28 65 2 3 1 1 

| Common lene 
Turbot. Brill. Plaice. Lemon. | Witch. Rough 

Dab. ab. 

I 1 19 411 9 56 10 

Il, 2 70 24 

1 19 413 9 126 19 24 

There were also taken five herrings and thirteen anglers. 
H 
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The fishing was thus poor, and the vessel returned to the north coast, 
where a number of other hauls were taken. Off Helmsdale, in 27 
fathoms, where several foreign trawlers were working around a “ dan,” 
three hauls were made, each of four hours’ duration. The records are 
not complete, but the marketable fishes consisted of 27 baskets of plaice, 
about a dozen cod, and a few codling and haddocks; the net was torn, 
and there was a strong wind from W.S.W., with a choppy sea. Going 
north to off Dunbeath another haul was made, in 33 fathoms, for four 
hours, the catch consisting of twelve cod, one basket of plaice, one of 
large codling, and six haddocks. The trawl was again dropped off 
Lybster in 24 fathoms, and 229 fishes were taken as a result of four 
hours’ fishing, the marketable numbering 100, including 36 plaice, 25 
common dabs, four cod, nine haddocks, and 19 whitings. The 
unmarketable consisted chiefly of whitings and common dabs. 

The vessel then went to Smith Bank, and dragged for an hour and a 
half, on the east edge, in 24 fathoms. The catch amounted to 57 
fishes, of which 47 were marketable, comprising seven cod, two haddocks, 
fifteen whiting, one halibut, fifteen plaice, and seven common dabs. 
The small-meshed net, which was placed around the cod-end, was lost. 

The vessel then returned to Aberdeen, and as a result of the fishing 
in the Moray Firth, 642 ewts. of fish were landed, which realised £89 
4s, 1d. The quantities, in cwts., are these : 

Cod, Codling. Ling. Saithe. Haddock. Whiting. Catfish. 

22 43 $ 1} 114 13 z 

Turbot. Brill. | Lemons. | Plaice. | Dabs Witches. Megrims. 

— ——s | oo 

4 1 3 16} 14 3 4 

The fishing in January was thus much less productive than it was in 
December, although the weather was not so stormy, and more profitable 
catches were being obtained by the vessels working in the deep sea. 

The Deep-Sea Grounds. 

One trip was made to the deep-sea grounds by Mr. Dannevig in May, 
on board the “ Star of Peace.” The first shot was made on 15th May 
after the vessel had run (by log) 209 miles north-east from Buchanness, 
and was then about 60 miles S.E. by E. 7 E. of Flugga Light, 
Shetland. The depth was 75 to 78 fathoms, and the drag lasted for one 
hour, the small-meshed net being used. The otter-trawl contained 167 
fishes, of which 115 were marketable ; the smalJ-meshed net, which was 
torn, contained no fish. Another haul for 4 hours 50 minutes in the 
same place yielded 803 fishes, of which 619 were marketable, the 
particulars of the two hauls being as follows :— 

| TABLE. 
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‘ Cod- Had- ore Fe Gur- Sandy Shagreen 
oot ling. dock, eee eee nard. Ray. Ray. 

J 2 574 i 

Il. : : 7 23 1 116 2 3 

2 591 23 1 116 2 fi 

Starry | Hali- Lemon Common Long Pee Plaice. ‘ol Megrim.| Witch. | “Sy Rough 
tay. put. Sole. Dab. Daa: 

IT 4 1 149 

1 il : : ; 43 4 2 12 

1 1 192 d 2 12 

‘There were also taken one thornback ray, two picked dogfish, three 
anglers, and six argentines (probably A. silws). Another haul was made 
in the same place, the record of which is incomplete, there being a very 
heavy sea which made working difficult. It lasted five hours, and the 
catch consisted of four baskets of large haddocks, half a basket of 
seconds (or mediurn), and one of small, one basket of whitings, and two 
of megrims and witches. 

The vessel then steamed on the 16th forty miles further north-east, 
making about 250 miles from Buchanness, and midway between the 
coast of Norway and the north of Shetland. The shot consisted of two 
baskets of large haddocks, 7 of seconds, ; of thirds, two of whitings, 
and three of ‘flats” (megrims and witches), and also 145 picked 
dogfishes. 

As the fishing thus continued to be unsatisfactory, about fifty-seven 
miles were run to the westward, and the trawl dropped in 85 fathoms, 
twenty-two miles (afterwards determined by log) E. of Flugga Light. 
A four hours’ drag yielded two baskets of large haddocks, two of 
seconds, and } of thirds, and also 113 marketable megrims ; the “ offal ” 
was not enumerated. Another drag for an hour (with the small- 
meshed net around the cod-end), yielded 128 fishes, of which 99 were 
marketable, viz., four cod, 36 haddocks, six whitings, one ling, six 
saithe, eight grey gurnards, and 38 megrims. The unmarketable com- 
prised one lemon sole, 21 megrims, three long rough dabs, and four sandy 
rays. The contents of the small-meshed net, which were preserved in 
formaline, were as follows, and I give the sizes :— 

Haddock, - - 2 (169 and 146 mm.) | Megrims, - - - 33 (114-206 mm.) 

Whiting, - - i - (275 mm.) | Witches, - . - - 1(200 mm.) 

Gadus Esmarkii, - 9 (108-127 mm.) | Argentina sphyrena, - 9 (88-215 mm. ) 

Long Rough Dabs, - 5 (103-183 mm.) | Scyl/ium canicula, — - - 1(178 mm.) 

Lemon Dabs, - - 2(113, 117 mm.) 

Outside the small-meshed net, enveloping its end, was a net with still 
smaller meshes (6 mm.) which contained nothing, 
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Among the “ offal” from the hauls on 15th, 16th, and 17th (which 
were mixed) were the following :—70 gurnards, 18 haddocks, sixteen 
whiting, three hake, one bib (female, 227 mm., ripe), 106 megrims, 
eight lemon dabs, eight witches, one common dab, two anglers, two 
argentines, fifteen sandy rays, one shagreen ray, and two starry rays. 

The scarcity of fish caused the vessel to again shift its ground. The 
skipper was trying to strike a place where haddocks were abundant— 
this fish forming the great staple of the north-eastern fishing—and had 
not yet succeeded. As I stated in last year’s Report, grounds which may 
furnish good fishing for many months during winter, and to which the 
trawlers go back again and again, may be practically deserted after the 
spawning season, the haddocks dispersing, some think, to deeper water, 
or rising from the bottom, and it is often only after a good deal of 
“hunting ” that a place is struck where the fish are abundant. After 
touching at Shetland, the vessel on 19th May steamed 53 miles by log 
S.E. by 8. 7 S. from the south point of Fetlar Island, Shetland, and 
trawled in this locality, in about 63 fathoms, until the 22nd. It was 
found afterwards (by log to Buchanness) that during these days the 
vessel had gradually drifted northwards while fishing, so that, on the 
22nd, it was about sixteen or seventeen miles further north than on the 
19th. A large number of hauls were taken on this ground, and much 
better catches obtained, but only two hauls were completely recorded. 
They represented 52 hours’ actual trawling, and the fishes taken 
numbered 2510, of which 2005 were marketable, as follows :— 

Cod, ee Had- Whiting. | Ling. | Tusk. | Gurnard. | Catfish. 
ing. dock. 

I, 2 152 | 1,763 64 3 1 c 5 

UL. : 14 43 128 ‘ : 8 

2 166 | 1,806 192 3 1 8 

ne Se ee 

Hal : Common | ,LoDg 
ra Brill. | Plaice. | Lemons. | Megrim.| Witches. cet Rough but. Dabs, Dabs. 

I 1 2 12 

I 2 2 219 82 

ib 2 4 12 219 82 

There were also taken two starry rays, two Norway pouts, two 
anglers, and one great silver smelt (Argentina silus). In one of the 
drags—for three-quarters of an hour—the small-meshed net was around 
the cod-end, and it was found to contain 48 haddocks, four whitings, 27 
long rough dabs, fifteen common dabs, Norway pouts, and one Norway 
haddock (136 mm.). There was a hole in the net on this occasion. 
The common dabs were found to be ripe. 

The quantity of fish landed on 24th May as the result of this trip 
amounted to 236 cwts., which realised £78 17s 7d. The particulars are 
as follows :—- 
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Cod. | Codling. Ling. Saithe. | Haddock.) Whiting. | Gurnard,| Hake. 

121 13 7 10 114 49 2 3 

—| 

6 1 

Catfish. | Turbot. | Hatt Plaice. Lemons. | Witches. | Megrims.| Skate. 

a 4 3 } csi lor) rh ida 
noe 

co 

Comparison with Inshore Grounds. 

It will be observed that the proportion between the different kinds of 
fish from the deep-sea grounds differs very much from what obtains in 
the Moray Firth and inshore waters, as indicated in the foregoing 
pages. In order to make this clearer I subjoin the numbers of four 
series of six hauls taken respectively —(1) In 65-68 fathoms, 65 miles 
S.E. by E. of Sumburgh Head, Shetland, on 3rd-4th September, 1900 ; 
(2) 34 miles 8. by W. from Bressay Lighthouse (about sixteen miles 
from Fair Isle) in 65 fathoms, on 17th and 18th October, 1900; (3) in 
Aberdeen Bay, in from seven to eighteen fathoms, on 31st October and 
lst November, 1900; and (4) in Dornoch Firth, in eight to ten fathoms, 
on 6th November. The comparison is limited to the fish which were 
preserved for market, since it is, of course, only these that are included 
in the official statistics of fish landed. The catch under No. 1 repre- 
sents 27 hours and 10 minutes actual trawling, under No. 2, 293 hours, 
under No. 3, 114 hours, under No. 4, 21 hours 15 minutes. 

ROUND FISHES. 

Gud: se Had- Whit- 
ing. | dock. ing. | 

Ling. } Saithe. | Hake. | Tusk. “cats, Lythe. 

I. | 24 185 | 10,785 680 3 4 Fics | ath rem) Gar 

i.| 47 | 326] 6,198) 896 | 45 1G) 1. tH ey WS PaPeS Be) 

mr}. 3 49 | 9,238 | 766 aml eal 1 

PVs io 46 482 30 2 : : | 

FLAT FISHES. 

Hali- | Tur- | Brill, | Plaice. | Lemons,|9™0"| Megrim.|Witches,| 100" |Skate. 

Se re ae a ae . 3 39 | 518 Sail 6 
BIS AZ Spicy 2 205 UM onrery | ates ph 89 

Ce pepe a ret ale ei ee Pa Pa ; 79 
| iyste dhl. 4 -aa-} 4805 |) 48 347 : 9 

These represent only a proportion of the hauls made on the particular 
trips, but they show the different proportion of certain species on the 
different grounds. The abundance of cod, codling, haddock, and 
whiting may be as great at certain times in inshore waters as offshore ; 
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but in the deep water the larger round fishes as ling, hake, &c., are 
always more numerous, and haddocks more steadily abundant. The 
difference among the flatfish is more marked and permanent.  Plaice, 
for example, were scarce sixteen miles off Fair Isle, and almost quite 
absent sixty miles from Sumburgh Head, while in Aberdeen Bay and 
Dornoch Firth they abound. Witches and megrims, on the other hand, 
are by far the most abundant flat fishes in the deep water. By looking 
over the Tables appended to this Report it will be seen that the 
differences in the proportion of the species that exist on a particular 
ground, and the presence of some or the absence of others, depend 
rather upon the depth of the water than the distance from the coast. 
In the deeper parts of the Moray Firth and in the depression off 
Aberdeen (the so-called ‘‘ Dog Hole”) the catches approximate to those 
obtained off the Shetlands; but such deep-water areas near the coast 
are very limited in extent. 

I have been able to obtain the statistics showing the total quantities 
(in ewts.) of the fish landed from each of the trips referred to above, 
and they are as follow :— 

4) fod- | Had- | whit- | _. ast é 
Cod, ling. ream Ve Ling. | Saithe. | Hake. | Tusk. | Lythe. 

I 8 6 | 176 9 24 2 1 1 

ies |= 20 10 | 1293] 16 34 8 32 2 

II. i 34 5 Slee up 

Iv.| 33 3 22 ae 3 ret 
se A ee 

Fe arbor aprile Plicea| e Common! yy oorim | Witches!| Skat but. urbot, Till. alice, emons. Dabs. egrim 1tcnes. KATE, 

I 14 24 Qt 2 

TI. 21 , F 53 Wt 84 6 4 

UI 4 ' 8 15 

IV 1 te | eatese! pia 10 ; 2 3 

IJ. —THer Comparative EFFICIENCY OF THE OTTER-TRAWL AND THE 

BrEAM-TRAWL. 

Until a few years ago the net universally used by trawlers was the 
beam-trawl, an apparatus which remained essentially the same from 
the time trawling was introduced, except that it gradually increased 
in dimensions. Jn 1894 the otter-trawl, which was much favoured by 
yachtsmen,* was modified by Mr. Scott of Granton to adapt it for 
deep-sea fishing, one of the principal changes being the re-arrangement 
of the net so that the head-line, to which the upper part of the net 
was attached, was made much shorter than the ground-rope, whereas 
in the ordinary otter-trawl they were of the same length, and the net 
was towed by two separate warps. The new method was so much more 
successful than the beam-trawl that it rapidly replaced the latter, and 
this change appears to have been accomplished sooner in England than 

* Holdsworth, Deep-Sea Fishing and Fishing Boats, p. 372. 
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in Scotland.* By the end of 1896 most of the deep-sea Scottish trawlers 
were equipped with the new gear; a year later the beam-trawl was 
employed only by the small paddle-boats that worked near the coast, 
and in 1898 the otter-net had entirely replaced the beam-trawl. In 
1899, when I desired to make comparative experimental hauls with both 
nets, I found that beam-trawl gear could not be obtained. 

Experience showed that the new net not only was more efticient than 
the beam-trawl in capturing a larger aggregate quantity of fish, but that 
its success was more marked in taking round fish than flat fish. It was 
therefore desirable to determine, if possible, the relative efficiency of the 
two apparatus, in order to aid in interpreting the official statistics of the 
quantities of fish landed by steam-trawlers over a series of years. These 
statistics showed, concurrently with an increase in the number of steam- 
trawlers, arapid rise in the quantities of cod and haddocks in the years 
following the introduction of the otter-trawl, and a relatively slight 
ageregate increase in the quantity of flatfishes. It is obvious that these 
changes might not be due entirely to the use of the otter-trawl, but 
might be also caused by the fishing being conducted to a large extent on 
different grounds in the years compared. 

The methods adopted in order to ascertain the comparative action of 
the otter-trawl were partly experimental and partly statistical. The 
experiments aimed at determining the distance between the boards 
when the net was working on the bottom by (1) measuring the angle of 
the diverging warps at the towing-block, (2) stretching a measured and 
varying length of net-twine between the boards before shooting the 
gear, and noting whether it came up ruptured or intact, (3) tying 
surface-bladders to each board when fishing in shallow water and 
measuring the distance between them. 

Theoretical considerations make it clear that the distance between 
the otter-boards must vary under different conditions. The boards act 
in a kite-like manner, diverging from one another as they are drawn 
through the water, and thus opening and keeping open the mouth of 
the net. An increase in the vessel’s speed may cause the boards to 
move further apart, or diminished speed may cause them to come closer 
together. They will also move closer when the net offers increased 
resistance, as by a heavy bag of fish, the presence of boulders, much 
mud, weed or jelly-fishes, &c., or when the ground-rope or the net 
catches on the bottom. The action of the net depends upon a balance 
of forces and the distance between the boards, that is, the width of the 
mouth of the net varies with variations in the equilibrium. In the 
beam-trawl, on the other hand, the width of the mouth of the net is 
constant, and is determined by the length of the beam between the 
irons. The distance between the otter-boards, while varying as ind1i- 
cated, is, moreover, normally much less than the length of the headline 
extending between the boards, and to which the upper part of the net 
is attached. At first it appears to have been thought that the headline 
would be drawn taut, or almost taut, by the lateral pull of the boards, 
and the net was then made square at the top on this assumption. But 
it was found that the square of the net fell back and hung slack, and 
within a year after the introduction of the otter-trawl, the net, instead 
of being made square at the top, was made semi-circular or crescentic 
by the introduction of top wings on either side. The net-makers allow 
about one-third of the headline as forming the semi-circle between the 
boards, so that on this supposition in an otter-trawl with a headline of 
120 feet the distance between the boards (the width of the mouth of 

*Compare, Cunningham, Jour. Mar. Biol. Assoc., iv., 117. Annual Reports Fishery 
Board for Scotland, xiii., p. 143; xiv., pp. vii., 32, 33; xv., pp, 39, 155, 162; xvi., pp. 
iv., 41, 185; xvii., p. 183. & 
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the net) when fishing would be normally 80 feet. At Aberdeen five sizes 
of otter-trawl are in use, the size being determined mainly by the size 
of the vessel, as follows :— 

Length of Headline. Length of Ground-Rope. 
ile oe is 140 feet. 190 feet. 
2 a: 130% 5, UT) 
3 120: 5, GOK 
4 Tala) 140 ,, 
5 90 ,, 130 9) 

The last, ah is used by a few of the smaller boats, is larger than the 
otter-trawl as originally introduced, in which the headline was 75 feet in 
length and the ground-rope 120 feet. ‘There has thus been a consider- 
able increase in the dimensions of the mouth of the net during the 
seven or eight years it has been in use. The length of the net has not 
increased in the same ratio; the largest measure about 145 feet in 
length, viz., 90 feet for the square and top wings, 30 feet for the belly 
and baitings, and 25 feet for the cod-end. The length of the large 
beam-trawl nets (with a beam of 52 or 54 feet long) was about 115 or 
118 feet, viz., 66 for the square, 25 for belly and baitings, and 24 for 
cod-end, while the ground-rope was 120 or 124 feet in length. The size 
and power of the trawling vessels have also increased ; it requires more 
power to drag the otter than the beam-trawl. 

The attempts made to ascertain the distance between the boards, when 
the net was fishing, by measuring the angle between the warps as they 
diverged from the towing block, gave variable results. Some of the 
cases may be referred to. In fishing in from 6 to 84 fathoms with a net 
having a headline 102 feet in length, and with 37 fathoms of warp from 
the towing block to the boards, “the distance between the warps at a 
point 22 feet 6 inches from the block was 5 feet 7 inches, indicating an 
apparent distance between the boards of about 554 feet. On this occa- 
sion a cord 80 feet long, stretched between the boards, came up 
unbroken. Another trial with the same net in eight fathoms indicated 
an apparent distance between the boards of a little over 47 feet ; and on 
this occasion a cord 70 feet long, stretching between the boards, was 
found to be ruptured when the net was hauled, but this might have 
occurred while shooting the net, or accidentally. On another occasion, 
with a net having a headline of 108 feet and with 56 fathoms of warp 
out while fishing in eight fathoms, the divergence of the warps indicated 
a distance between the boards of 464 feet. 

Experiments were also made on board the “ Garland,” in January 
1901, with a small otter-trawl having a headline 64 feet in length, the 
otter-boards measuring 4 feet 6 inches by 3 feet 1 inch. In these cases 
a bladder was tied to each board with a string sufficiently long to allow 
it to float on the surface. Two row-boats were then stationed one on 
each side of the course with a string between them, and the distance 
between the bladders as they passed was measured. The particulars are 
as follows :— 

I, Depth, 13} fathoms. Length of warp, 378 feet. 
(1) Ordinary speed. 

a page distance between boards, calculated from divergence of warps, 
50°8 feet. 

b Distance between bladders attached to boards, 35 feet 1 inch. 
c String between boards, 45 feet, came up unbroken. 

(2) Full speed. 
a Apparent distance between boards calculated from divergence of warps, 

26°6 feet. 
b Distance between bladders, 32 feet, 7 inches. 
c String between boards, 40 feet, unbroken. 

(8 Full speed. 
a Apparent distance between boards, calculated from divergence of warps, 

36 feet. 
b Distance between bladders, 32 feet 7 inches. 

Ms sy 3 (again tried), 34 feet 5 inches. 
” ” ” 33 34 feet 7 ( inches. 
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II. Depths 51 to 9% fathoms. Length of warp, 240 feet. 
(1) Speed at 71 revolutions. 

a Apparent distance between boards, calculated from divergence of warps, 
36 feet 6 inches. 

b Distance between bladders, 41 feet. 
c String between boards, 34 feet 6 inches, broken. 

36 feet, unbroken. 
(2) Speed at 109 revolutions. 

a Apparent distance between boards, calculated from divergence of warps, 
35'1 feet... 

b Distance between bladders, 37 feet 2 inches. 

ITI. 53 to. 94 fathoms. One hour’s ordinary drag. 
b) Distance between bladders, (1) 26 feet 8 inches. 

(2 2? 9 99 = 8 99 9 99 

” 2) ” (3) 35 ” 10 ” 
c Strings between boards. 

(1) 35 feet long, came up unbroken, 
(2) 88 feet long, reduced by a running hitch to 31 feet 6 inches, 

came up with hitch partly run, and measured 83 feet 2 inches. 

In order to test the value of the data obtained a beam trawl with 
25 feet beam was also used. The bladders were tied to the ends of the 
beam and three measurements were taken of their distance apart on 
the surface during the drag ; they were as follows—22 feet 6 inches, 23 
feet 114 inches, 23 feet 324 inches, the mean being 23 feet 3 inches. 
This experiment showed that the bladders slightly converged. The 
trawl was towed at ordinary speed, and two warps were used, one at 
either end, as with the otter-trawl, in order to test the data obtained 
from measuring the angle between the warps. At ordinary speed this 
indicated 18-3 feet, or 6°7 feet less than it really was; at full speed 
the indicated distance apart at the beam was 19:1 feet, or 5:9 feet less 
than the real distance. 

The data obtained by the above experiments in regard to the spread 
of the otter-trawl vary to some extent, but they show, I think, that 
the distance between the boards when the net is fishing on the bottom 
is less than is usually supposed. According to the calculation assumed 
by the net-makers (?.c., the deduction of one-third of the length of the 
headline), the spread in the above experiments ought to have been about 
42:7 feet. The check experiment with the beam-trawl proves, as one 
might expect, that the distance as calculated from the angle between 
the warps is unreliable, and that the distance is usually greater than 
this method indicates, and anomalies occur. The bladder tests gave 
better results, and if we add to the measurements the amount which 
the beam-trawl experiment showed was lost by convergence, viz., one 
foot 9 inches, the mean distance indicated would be at ordinary speeds 
33 feet 4 inches, and at full speed 34 feet 3 inches. But in some 
cases the bladders diverged, e.g., the experiments in which the 
distance between them was 41 feet, while a string between the boards, 
36 feet long, remained unbroken. The most reliable results are, I 
think, obtained by the string tests. The string used was the ordinary 
hemp twine of which the trawl-nets are made, and while it is strong 
enough to resist rupture from pressure by the water, it is, of course, 
much too slender to bear a strain from the boards. Cases in which 
it is broken are not alone convincing, since its rupture may happen 
accidentally, but when it comes up intact it proves that the boards 
have not been further apart than its length. In the experiments 
above described it remained unbroken when 45, 40, 36, and 35 feet 
long ; it was broken when 34 feet 6 inches long, and in the experiment 
with a hitch on it it measured 33 feet 2 inches. 

It may be fairly concluded that in these experiments the width of 
the mouth of the net when fishing was, as a rule, between 33 and 35 
feet, although the headline was 64 feet. This would indicate the 



122 Part 11.—Twentieth Annual Report 

ratio of the width between the boards to the length of the headline to 
be as 1 to 1:9. If the same ratio were applied to the large otter- 
trawls used for commercial purposes, then the distance between the 
boards when fishing would for the five sizes previously mentioned 
range about 74 feet, 683 feet, 63 feet, 58 feet, and 473 feet. That 
this ratio does apply is, however, uncertain, since the spread of the 
net depends upon the size of the boards in relation to the resistance 
offered by the net. The boards used by the steam trawlers usually 
measure from 10 to 103 feet in length by 4 to 43 feet high. 

Observations were also made to determine the speed at which the 
trawl is towed during ordinary fishing. The patent logs on board 
were, as a rule, unable to indicate this owing to the slow movement of 
the vessel, and the old-fashioned log with a reel and time-glass was 
employed. The mean of six observations on one vessel was 3°46 knots 
per hour; the mean of eight observations on another vessel was 2°62 
knots, and the mean of three observations on a third 2:21 knots, the 
mean of the seventeen observations being 2°64 knots, or about 22 knots 
per hour. At this rate the extent of bottom trawled over in an 
ordinary five hours’ drag would be a little over thirteen (13+) nautical 
miles, and if the results of the experiments on the spread of the otter- 
net of the ‘‘Garland” are applied, the largest nets would in that 
time sweep an area of about 661,540 square yards, or 136°7 acres. 
Under ordinary circumstances four such drags are made in the twenty- 
four hours, and in an ordinary weekly trip to the north-eastern 
grounds fishing operations are carried on for about five-and-a-half 
days. During this time, therefore, the extent of bottom fished over 
with the otter-trawl would be approximately 44 (4:7) square (statute) 
miles ; but as trawling is carried on in circles or sweeps, and sometimes 
around an anchored ‘“ Dan” (a buoy with a flag and lamp) the same 
ground may be repeatedly trawled over and the real extent is less. 

The bearing of the conclusions as to the width of the otter-trawl 
when fishing on the nature of the catch is evident. If the distance 
between the boards, or the -extent of bottom over which the ground- 
rope moves, is but little greater than the width of one of the largest 
beam-trawls, then the quantity of flatfishes taken ought not to be 
much greater, since the otter-trawl has no other special advantages 
so far as concerns flatfishes. With large round fishes it is different. 
They are active in their movements and not so strictly confined to the 
bottom, and the thick, conspicuous beam of the beam-trawl, moving 
34 or 4 feet above the bottom, must disturb a proportion of them and 
enable them to escape capture. The small headline which replaces the 
beam is much less visible and will disturb them to a less extent. It is 
probable, moreover, that the arc formed by the headline does not lie in 
a horizontal plane, but slopes obliquely upwards as well as backwards, 
and that the otter-net fishes higher above the bottom than does the 
beam-trawl. 

The statistical evidence in regard to the relative efficiency of the 
beam-traw] and the otter-trawl is derived from the particulars given in 
Table IT., which shows the detailed catches of a number of steam- 
trawlers for a series of years. I have been able to ascertain the dates 
on which the otter-trawl was substituted for the beam-trawl on five of 
these vessels, and, omitting the month in which their substitution 
took place, I have tabulated the catches for the preceding and succeed- 
ing three months and twelve months, in the first of which the beam- 
trawl was used, and in the last the otter-trawl. The results are as 
follow. In the three months during which the otter-trawl was used 
four vessels showed an increased gross catch, and one a slight decrease, 
compared with the preceding three months in which the beam-trawl 
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was used. In the twelve months all the vessels showed an increased 

gross catch with the use of the otter-trawl, compared with the 
previous twelve months. 

Three Months. Twelve Months. 

= 

Beam-Trawl. Otter-Trawl. Beam-Trawl. Otter-Trawl. 

No. I. 909? 1,2064 3,014} 4.1854 

No. II. 603% 1,1852 3,806} 4.5744 

No. III. 1,026 1,605? 4,918,', 5,304 

No. IY. 1,4594 1,3774 4,5454 6,308 

No. V. 1,108 1,355} 35,2664 6,5124 

5,106 6,7314 19,549 26,884 
| 

The increased gross catch with the otter-trawl in the three months 
thus amounted to 31:8 per cent., and in the twelve months to 37°5 per 
cent, the relative efficiency of the otter as compared with the beam- 
trawl being 1°32 and 1:37 respectively. The twelve months comparison 
is better, not only because the period is four times longer, but because 
it embraces all the months in the year,* and it is remarkable that the 
percentage of increase and the relative efficiency of the two nets 
correspond exactly with the figures deduced by Mr. W. Garstang from 
a comparison of the gross catches of steam trawlers in Scotland in the 
years 1893-94, and 1896-97.7 

The detailed statistics show that the gross increase referred to was 
made up entirely of round fishes. In the three months when the otter- 
net was first used two of the vessels showed an increase in the quantity 
of flatfishes taken, and three a decrease, while in the twelve months 
following its introduction all the vessels exhibited a decreased catch of 
flatfishes, as shown by the following figures, in which round fishes 
include cod, ling, saithe, haddock, whiting, hake, and gurnard, and flat- 
fishes include turbot, brill, halibut, lemon soles, plaice, dabs, witches, 
and megrims. 

Round Fish, Flat Fish. 

Trawler. Three Months. | Twelve Months. | Three Months. | Twelve Months. 

Beam. | Otter. | Beam. | Otter, | Beam. | Otter. | Beam. | Otter. 

No. I. 788% | 1,0372 | 2,4363 | 3,6042 | 118} | 155 5552 | 4682 

No. IL. 5032 | 884} | 2.9452 | 3,783% 821 | 2778 | 796, | 698% 

No. UL 825 | 1,5144 | 4,243 | 4,767 | 182 90: | 6178 | 4994 

No. IV. | 1,0043| 9502 | 3,0323 | 4,8744 | 4032 | 3668] 1,347} | 1,222 

Nos Vi 9924 | 1,281} | 2,747 | 5,9022 921 572 484 4754 

4,1133 | 5,668% | 15,405 |22,9322 | 8781 | 9473 | 3,800% | 3,364} 

* The otter-trawl was substituted for the beam-trawl in the various vessels in the fol- 
lowing months :—No. I. May 1897 (headline, 95 feet); No. II. February 1897 ; No. III. 
July 1896; No. IV., November 1897 ; No. V., December 1896 (headline, 95 feet); the 
pee months on either side of the month named (and omitted) thus varied in the differ- 
ent cases, 
tJourn. M.B.A., vi., 50. 
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The percentage of increase in the case of round fish is for the three 
months 37°8, and for the twelve months 48-9 per cent., and the relative 
indicated efficiency of the otter-trawl in catching round fishes, as com- 
pared with the beam-trawl, is therefore 1°38 for the three months and 
1:49 for the twelve months. 

The decrease in flatfishes, amounting to over ]1 per cent. in the year, 
might be ascribed (1) to the lesser efficiency of the otter-trawl in 
capturing flatfishes—an opinion which some trawlers maintain—(2) to 
an actual diminution in their numbers on the fishing grounds, or (3) to 
a change of the fishing ground in the periods contrasted. The first 
supposition is, I think, scarcely tenable, because although the horizontal 
spread of the otter-net appears to be less than is generally believed, it is 
no doubt somewhat greater, even with the smaller nets used in 1896-98, 
than the width of the beam-trawl which it displaced. Moreover, Mr. 
Cunningham, who was at Hull in the summer of 1895 when the 
transition from the one net to the other had begun, states that the 
otter-trawl ‘certainly brings in an increased number of plaice.” * 

The second supposition that the statistics may show an actual 
diminution in the number of flatfishes on the same grounds is probably 
true with regard to some of the species, but in order to make this 
certain one would require to know what grounds were fished over in 
the periods under comparison, and this information, unfortunately, 
cannot now be obtained, ‘That the decrease in the quantity of flat- 
fishes taken by the otter-trawl in the above cases is, at all events to 
some extent, due to different grounds having been fished over is 
evident from what follows. 

The more important round fishes are given in the following Table for 
the twelve-month period :—, 

Cod. Ling. Haddock. Whiting. 

Beam. | Otter. | Beam. | Otter. Beam. Otter. Beam. | Otter. 

No. L 726 | 1,1964 43z 2 | 1,563 | 2,0353 562 | 125 

No, I. | 1,046 | 1,0222| 1964 958 | 1,6562 | 2,4954 208 61 

No. II. | 7584 | 1,1743 504 | 624 | 3,3854 | 38,3893 23 52k 

No. IV. | 1,066} | 2,5893 98 704 | 1,714] 1,987 1054 | 1054 

No. V. 599 8694 744 | 1044 | 2,016 | 4,5793 154 93} 

4,190 | 6,802 | 4588 | 4152 | 10,286 | 14,437 2213 | 4874 

The increase in the take of cod was thus 62:3 per cent., of haddock 40-4 
per cent., and of whiting 97:7 per cent. There was an increased take 
of ling by three of the vessels, and a decreased take by the other two. 
The increased take of saithe—which was common to all the vessels— 
amounted to 423 per cent., but the quantities were small, viz., 854 and 
4453 ewts. An increased catch of hake was made by four vessels, and 
a decreased catch by the other, the total increase amounting to 345 per 
cent.; the quantities were small, viz., 53 and 236 cwts. Gurnards 
were landed in larger numbers by four vessels and in smaller numbers 
by one, the total increase being 56°3 per cent. (1104 and 1724 ewts.) ; 
this fish, however, is not always, or even usually, brought ashore. 

* Journ. M.B.A., iv., 118. 



of the Fishery Board for Scotland. 125 

The greatest increases, it will be observed, took place among the 
larger and predaceous kinds of fish, cod, saithe, hake, and whitings, 
while the increase in haddocks, which was by far the most abundant 
fish, was considerably less. The substitution of a.comparatively slender, 
inconspicuous headline in the otter-trawl for the thick beam of the 
beam-trawl is no doubt responsible to some extent for the greater 
captures of cod, saithe, and hake, even if the headline of the latter were 
in a horizontal plane with the top of the boards, i.e, about the same 
height as the beam in the beam-trawl. But the increase is too great to 
be explained in this way alone, and it does not, moreover, explain the 
much larger percentage increase in whitings compared with haddocks, 
although the latter are larger fishes. The fishes named—cod, saithe, 
hake, and whiting—are predaceous, and are not so strictly confined to 
the bottom as the more purely bottom-feeding haddock. They roam 
about above the bottom, and are not infrequently caught in herring drift 
or seine-nets, and their capture in relatively greater numbers by the otter- 
trawl lends support to the view that the headline in this net rises 
towards the centre and forms more or less of an arch. Here again, 
however, one is met with the difficulty as tc the place of fishing in the 
years compared. ‘The increase in cod—which may be as abundant near 
shore as in the deep water—is moderate compared with the increase in 
hake and saithe, which are more abundant in the latter region. 

Among flatfishes, turbot were caught by the otter-trawl in greater 
numbers than by the beam-trawl by three vessels and in less numbers 
by two, the total by the beam-trawl for the year being 185 cwts., and 
by the otter 1883, an increase of about 14 per cent, The quantity of 
halibut was smal], viz., 833 cwts. by the beam-trawl and 763 ewts. by 
the otter-trawl, showing thus a decrease. Brill also declined from 44} 
ewts. by the beam-trawl to 193 ewts. by the otter-trawl, while dabs 
increased from 94 ewts. to 1032; the selection of this fish for the 
market is, however, arbitrary and imperfect. The particulars for lemon 
soles, plaice, witches, and megrims for the two yearly periods are as 
follow :— 

Lemons. Plaice. Witches. Megrims. 

Beam. Otter. Beam. Otter. Beam. | Otter. | Beam. | Otter. 

No. I. 237 1254 2202 2138 84 35 128 304 

No. II. 1574 724 3884 2302 66 277 314 47} 

No. ITI. 107% 159 4118 2293 62 454 lls 134 

No. IV 38h 3383 682 7865 482 2334 46 208 

No. V. 138} 1133 2464 2314 38} 354 8 454 

6784 50383 1949 16913 6568 6244 1092 157 

Lemon soles thus diminished by 26 per cent., plaice by 13:2 per cent., 
witches by 4°9 per cent., while there was an increase in the catch of 
megrims to the extent of 44 per cent. The variations in these per- 
centages shows at once that we are dealing with different grounds in 
the two cases, unless it were to be maintained that it indicates an 
actual diminution of lemon soles, plaice, and witches on the grounds 
and an increase in the numbers of megrims. 
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The evidence on the subject is as follows. The greater part of the 
Moray Firth, all of which was closed to trawlers in 1892, was, through 
a legal decision, opened to trawling from 7th January to Ist March 
1896, and many Aberdeen vessels fished there during the period stated. 
Of the five vessels comprised in my Tables, the statistics referring to 
Nos. I. and IV. could not be affected by this circumstance, since the 
period in these instances is not included within either of the years 
under comparison. No. II. might have fished during February in the 
Moray Firth, and Nos. III. and V. during all the time it was open. 
Although the whole of the territorial waters within the Moray Firth 
remained closed, trawlers fishing just beyond the limit on the south 
coast and at Smith Bank and neighbourhood would be likely to catch 
more plaice than outside the Firth. An examination of the detailed 
Tables (showing each landing of fish) suggests that in February 1896 
No. II. was fishing in the Moray Firth, and No. ITI. in January and 
February, and that No. I. was not. The quantity of plaice taken in 
the former cases was the largest of any month in the year, and the 
catch of this fish by the beam-trawl in these instances is probably 
unduly increased by the fishing having taken place on a very favourable 
fishing ground. ; 

But besides this temporary fishing in the Moray Firth, it is very 
probable that during the first year in which the otter-trawl was 
employed some of the vessels fished further to the north-east in 
deeper water than they did in the previous year when equipped with 
the beam-trawl. It was at this time the extension to the northern 
waters off the Shetlands took place, and the increased catches of 
megrims, a deep-water fish, may be thus explained, as well as, to some 
extent at least, the diminished takes of plaice and lemon soles, which 
are scarcer there. The degree to which the change of ground affected 
the result cannot be ascertained, but it is certain that it was an 
important factor. In this connection it is noteworthy that the catch of 
skates and rays increased in the year in which the otter-trawl was used 
by 57 per cent. (4574 ewts. against 291 ewts.), and marketable forms 
are not much more abundant in deep water than nearer shore. 

It is evident from the above considerations that the calculations as 
to the comparative efticiency of the otter and beam trawls deduced from 
the statistics is unreliable in the absence of information as to the place 
of fishing in the two periods. ‘The same objection applies to the calcu- 
lations of Mr. Garstang founded upon the Scottish statistics. The best 
method of ascertaining the relative efficiency of the two nets is to 
employ them simultaneously in a large series of hauls on the same 
grounds and to register the results, which I hope to be able to do, 

III.—Statistics oF THE CATCHES OF Six STEAM-TRAWLERS OVER A 
PERIOD OF YEARS. 

When I ascertained that there existed at Aberdeen continuous records 
of the individual landings of a number of steam-trawlers over a 
considerable period of years, I felt that the information contained in 
them was likely to afford valuable evidence on a question which has 
been so long and so much discussed, namely, the impoverishment of the 
fishing grounds in recent years. Two of thesoa records went back to 
1885, and others to 1890, and I therefore had the records of six vessels, 
including the two referred to, tabulated, so as to show in each case the 
number of landings and the quantities of the different kinds of fish 
brought to market, per month and per year, throughout the whole 
period, This information is contained in the appended Tables (p. 175). 
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One of the vessels (No. I.) was engaged in trawling in each month 
throughout the sixteen years, the total number of landings being 1004, 
and the aggregate quantity of fish landed amounting to 61,232 ewts. 
Tn several of the other cases, however, the trawling was in some years 
interrupted, the vessel being engaged for some months in line-fishing 
(e.g., No. II., from April-August, 1892, and March-May, 1893), or in 
fishing from English ports; in such cases the fish are not included in 
the Tables. With regard to the differentiation of the kinds of fish it 
has to be noted that gradually a greater distinction was made according 
to the relative quantities of the different kinds and sizes brought to 
market as the industry developed. Thus hake are included under 
“saithe ” until September 1888 ; brill under ‘“ turbot” until February 
1886 ; dabs under “ plaice” until May 1892; witches under “plaice” 
until April 1889, and megrims under “ plaice” until July 1892. The 
quantity of megrims landed in the early years was comparatively small. 
Codling, moreover, appears to have been included under “other kinds 
of fish” until August 1887. The classification of the fishes according to 
sizes has also become more exact, according to the market requirements. 
Plaice of all sizes were grouped together until April 1899, when a 
distinction was made between “ large” and “small,”; in June 1892 an 
intermediate class, “‘ mediums,” was introduced. Lemon soles were first 
divided into large and small in August 1893; witches into large and 
small in April 1889 ; megrims into the same groups in January 1895, 
Haddocks were slumped until April 1888, when they were classified as 
large and small, the ‘‘ medium” group (‘‘seconds”) being introduced 
in June 1892; recently, it may be said, a fourth class of “ extra- 
large” has been adopted. Whitings were divided into large and small 
in June 1888. 

It is greatly to be regretted that these statistics of the takes of 
trawlers are of little or no value so far as concerns the more important 
subject, whether or not, and if so, to what extent, and in what way 
impoverishment of the fishing grounds has occurred since steam-trawling 
was so greatly developed. Their inutility in this respect is owing to the 
fact that information is not available as to the grounds on which the 
fish were caught in the various months and years ; and in a minor degree 
to the use of the beam-trawl in the earlier years and the otter-trawl in 
the later years. The latter difficulty would be removed if the relative 
efficiency of the two nets in the capture of the various species included 
in the Tables was determined. 

With regard to the place of fishing, enquiries which have been made 
among trawling skippers show in a general way that the fishing was at 
first conducted in the bays, the Moray Firth, and the inshore waters 
along the coast, and gradually extended further from shore, first in a 
southerly and easterly direction, and then to the north and north-east, 
and to the west coast. Precise information in regard to the fishing 
grounds frequented by the Aberdeen trawlers exists, by a fortunate 
chance, for the first three months of 1891, and I have obtained similar 
information regarding a large number of trawlers during last year, 
which shows, as described elsewhere (p. 140), that the area of fishing has 
greatly changed in the interval. Moreover, when the trawlers with 
whose catches I am dealing began to fish, the greater part of the Moray 
Firth, and in the case of two of the vessels the whole of the territorial 
waters, were open to them, and there is no doubt that a considerable 
proportion of the fish, especially of the flatfish, was obtained on grounds 
which were afterwards closed. It is elsewhere shown how greatly the 
proportion of the different fishes included in the Tables may vary on 
different grounds (pp. 81, 117), and it would be probably but little less 
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fallacious to deduce conclusions as to the impoverishment of the grounds 
from comparison of the aggregate landings from unspecified areas than 
from comparison of the detailed catches from the inshore and offshore 
respectively. 

But while these statistics cannot be used for the purpose mentioned, 
they afford information of interest, irrespective of the grounds on which 
the fish were obtained. The trawler No. I., as stated, trawled in each 
month throughout the sixteen years, and as it is one of the smaller class 
of vessels, its sphere of operations has not extended toa great distance 
from the coast. During the whole period the quantity of fish landed 
amounted to 61,232 ewts., and of this quantity more than half was 
landed in the first eight years, from 1885 to 1891, viz. 32,662 cwts., 
the quantity landed in the second eight years, 1893-1900, being 28,5703 
ewts., notwithstanding the fact that after May 1897 the otter-trawl was 
employed instead of the beam-trawl. In the early years, when trawling 
had not been very long carried on, and when the Moray Firth and the 
territorial waters were still open, the largest catches were obtained, the 
highest aggregate being 5136 cwts. in 1887.* 

The total quantity of fish landed in each of the sixteen years by this 
vessel was as follows (in ewts.) :— 

| 18865. 1886. 1887. 1888. 1889. 1890. 1891. | 1892. 

37734 41974 5136 47053 5018 4027 97621 | 30423 

1893. 1894. 1895. 1896. 1997. 1898, | 1899. | 1900. 

33981 | 3616 | 2376 31682 36332 49662 | 4840: | 31414 
| 

An examination of the detailed statistics of the various kinds of fish 
landed shows that among round fishes there was a general increase in 
the second eight years of the period as compared with the first eight 
years, viz., from 18,050 cwts. to 21,681 cwts., and that the largest 
quantity was in 1898, the year following the introduction of the otter- 
trawl. Cod (including codling) aggregated 3649 cwts. in the first and 
6098 ewts. in the last eight years, while the quantity of haddocks was 
almost the same, 13,6987 ewts. and 13,571 cwts. Whiting showed a 
considerable increase, from 2624 ewts. to 7702 cwts. The quantity of 
ling also increased from 1103 ewts. to 6062 ewts., the greatest increase 
occurring after the introduction of the otter-trawl. 

* The particulars in regard to the closure of the waters to trawlers are as follows :— 
(1) Aberdeen Bay, inside a line from Cruden Scars rocks to 14 miles east of Girdleness 
Lighthouse, was closed between 5th April 1886 and 4th July 1887. (2) The territorial 
waters (within 3 miles and bays) in the Moray Firth were closed from Brora to Kinnaird 
Hesd on 4th July 1887. (3) The territorial waters from Red Head to Kinnaird Head 
(including Aberdeen Bay) were closed on 28th February 1889. (4) The Moray Firth, 
inside a line between Ord of Caithness and Craighead, Buckie, was closed on 19th November 
1900. (5) The whole of the Moray Firth from Duncansby Head to Rattray Point was 
closed on 22nd November 1892. As previously mentioned, from 7th January to 1st 
March 1896 the Moray Firth was open. 
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J.—Rovunp FIsHEs. 

Year. Va Cod. | Ling. | Saithe. |Hake,| Had- eee eee a ototal 

1885 | 75] 411 | .17 age |. fol Reb ty) wos) |: . | 1,8053 

ees |) eR ove ie deer 4k | peop: 40n) . | 1,9353 

1887 | 82] 4573] 4 90 | . | 1,646 Be be . | 2,204 

1888 | 35| 515 Ohi AR ly (Qe a800 Pe ae . | 2,358% 

1889 | 82| 636 3 23 | 2,399 Ge bey . | 3,070 

1890) 56| 4643] 133] . 79 | 2,081 hed . | 2,655 

1891| 41| 333 | 16 2 | 1,581 Daucl th . | 2,010 

1892 | 48| 507 | 36 6 | 203} 1,40e¢| 198] 16 | . | 2,013 

mi. | 555 |3,649 | 110) | 187 | 1261 |13,6982 | 2625| 16 | . |18,050 

1893 | 60] 4533 | 23 Va Poewe tetany $ Igeal Shale 700R 

194 | 52] 697 | 21 8: 19 LeyOR, 14%.) (16 |. 13. |. 21348 

1895 | 37) 4474 | 30 ld Ome ey AS ol 8 aleapede 

1896 | 72| 7832 | 45 6 | 7 | 1,496] 528] 36 | . | 2,4263 

1897 | 611,025 | 603| 79 | 38 | 1,7452] 1019| 45 | . | 3,108 

1898 | 691,257: | 1482} 39 | 434 | 2,501 | 25382] 10 | 7 | 4,2593 

1899 | 47| s22 | 1952] 28%] 313] 2,2012| 216 6 | 26 | 3,527 

1900 | 51| 613 | 748] 34 | 582 | 1,8948| 923] 123 | 1241 2,7818 

Ti. | 449 |6,098: | 6062 | 195 | 2973 /13,571 | 7702] 1453 | 66} |21,681 

Among flat-fishes there was a considerable decrease in the quantity, 
viz., from 13,3072 cwts. in the first eight years to 6290} in the second 
eight years. Turbot diminished from 4112 ewts. to 2152 ewts., but in 
one of the former years, as already stated, brill were included with 
turbot. Brill declined from 99 ewts. (for seven years) to 673 ewts., and 
lemon soles from 20462 ewts. to 11263 ewts. The most marked decline 
was in plaice, and although other flatfish were included among them in 
the early years (p. 127) this circumstance does not account for the 
diminution. In the first eight years the quantity was 10,041 ewts., and 
in the second eight years 40263 ewts.; if the other flatfishes which were 
combined with plaice in the early years are included in both periods 
(dabs, witches, megrims) the respective totals are 10,741 cwts. and 
48153 ewts. On the other hand, halibut, always separately recorded, 
increased from 62 cwts. to 65? cwts. ; megrims, as far as indicated, also 
increased, while the quantity of witches in the four years, 1889-1892, 
amounted to 6831 ewts., and in the last eight years to 3072 ewts. The 
diminution in witches was most probably due to the closure of the 
Moray Firth at the end of 1892, since they are abundant in certain 
parts there, and the quantities in the years immediately following fell 
to a few cwts. The increase in the quantities of witches in 1897 and 
the succeeding years, and the increase in halibut, ling, hake, and 
megrims points to the grounds having been generally very different in 

I 
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I].— Fiat Fishes AND SKATES. 

Year.|Turbot.| Halibut.| Brill. | Lemons.) Plaice. | Dabs, |Witches.)Megrims] Total. |Skates 

1885) 743 : : 2574 1,5233 : . - 1,8552 | 73 

1886} 362 8 31 1493 | 1,863 : 3 : 2,0802 | 45 

1887 | 70} 8 28 3724 2,0634 | . - . 2,535 60 

1888| 71} 23 7 290 1,785 c . ° 2,1533 | 28 

1889} 79 2 13 375 1,012 4 300 rs 1,781 11 

1890| 433 ‘ 34 | 269 860 4 140 : 1,516 10 

1891} 244 F 4 1624 319%] . 164 : 6743 | 53 

1892| 123 1 124 | 1702 6164} 142 793 43 9118) 32 

Tl. | 4118 68 99 |2,0462 | 10,041 148 | 683% 44 | 13,3072 | 312 

1893| 33 5 14} 1502 1,3534| 483 2 113 1,6014} 10 

1894} 183 6 133 905 11113) 112 12 3 1,2574 4 

1895} 148 133 102 | 1242 6403 63 192 8202 5 

1896 | 262 7 272 | 268 3533 | 133 94 13 7133] 26 

1897 | 323 33 if 1352 224 14 342 254 4763) 52 

1898} 454 83 53 | 1373 1588 63 68 858 5154 | 1504 

1899] 213 232 12 | 1332 73 24.| 1734 198 6262 | 1724 

1900) 9227 Br zg 852 112} 23 113 313 2703 | 55 

Av 2152 652 67% | 1,1262 4,0268 | 998 | 3078 3818 6,290 | 475 

the two periods. The falling off in plaice, turbot, brill, and lemon soles, 
may not be due at all to-diminished abundance of these fishes on the 
grounds which they habitually frequent, but merely to other grounds 
where they are naturally scarce having been fished over in the second 
period. No deduction can, therefore, be drawn from them as to the 
impoverishment of the fishing grounds. The figures showing the gross 
catches of fish indicate that the aggregate quantity taken has rather 
diminished than increased, notwithstanding the employment of the 
otter-trawl in recent years; but, on the other hand, a vessel which has 
fished continuously for so long a period as sixteen years is from its age 
unlikely to fish as well as it used to do. 

T have given the number of landings in each of the years, but it may 
be said that they could not be well used as a divisor even if the position ~ 
of the fishing grounds was known, since they represent unequal periods 
—from one day to ten days. 

The steam-trawler No. IL. is a larger boat than No. L., but the 
statistics of its catches show the same general features. In this case 
the aggregate for the second period of eight years is somewhat greater 
than for the first eight years—viz., 33,522 cwts., as compared with 
32,102 ewts., and the highest gross catch (with the otter-trawl) was 
in 1900, the next highest being in 1888 (with the beam-trawl). But 
the two periods are not equal, since the vessel was engaged in line- 
fishing for part of the year in 1892 and 1893, and was not landing 
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fish at Aberdeen in January 1885, and January and February 1890. 
The second period comprises five months more than the first period, 
and this would more than account for the increase in the gross catch. 
Omitting the years 1890, 1892, and 1893, the annual quantities of 
flat-fishes, round fishes, and the gross catches (which include skates, 
congers, and “ other fish”) are as follow :— 

1885.* | 1886. 1887. 1888. 1889, 1891. 

Wat) = =  - | 1,6584 | 1,2223 | 2.4913 | 1,606 | 1,4593.| 1,054}, 

Round, - - - | 1,9018| 3,059] 2.4074] 3,163 | 3,184 | 2,569 

Total, - - | 8,670 | 4,488% | 5,1073| 5,181 | 4,8054| 3,6834 

1894. | 1895. | 1896. | 1897. | 1898. | 1899. | 1900. 

Flat, - - - | 1,5344| 1,4502| 7882 | 6984] 3838] 4242 | 6113 

Round,- - - | 2,7118| 2.4652 | 3,1293 | 3,7464 | 4,0043 | 3,738 | 4,686} 

Total, - - | 4,258% | 4,0048 | 3,9683 | 4,5154 | 4,4714 | 4,259 | 5,479 

* Hleven months. 

_ Comparing the four years 1886-89, and the last four years, 1897- 
1900, cod increased from 1683 cwts. to 3591 cwts., ling from 373 
ewts. to 681 cwts., saithe and hake from 114 cewts. to 758 cwts., 
haddocks from 9780 ewts. to 10,406 cwts., whitings from 1732 cwts. 
to 516 ewts. Turbot diminished from 268? cwts. to 894 cwts., brill 
from 973 cwts. to 4 ewts., lemon soles from 770} cwts. to 3147 ewts., 
plaice (including dabs, witches, and megrims) from 5639 cwts. to 17003 
ewts.—and the decrease was undoubtedly mostly in plaice, witches and 
megrims having increased in recent years—while halibut increased from 
167 ewts. to 902 cwts. The difference in the proportions of the various 
kinds of fishes is well brought out by a contrast of the extreme years, 
the above remarks as to the classification in the former year being kept 
in view. 

Cod. | Ling. 

1886 | 3224 | 243 

1890 | 7694 | 3532 

Turbot. | Halibut. | Brill. | Lemons. | Plaice. | Dabs. | Witches. | Megrims.| Skates. 

1886 | 433 12 A Cae a AT BS ad 45 

1890 | 128 333 : 94 8 | 8 4153 1244 | 1814 

The intrinsic features of the statistics clearly demonstrate that the 
vessel in the later years was working for the most part in the deep sea, 
and in the absence of particulars as to the places where the fish were 
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caught in the various years no conclusions can be drawn as to the 

impoverishment of the fishing grounds. 

The other four steam-trawlers whose catches are included in the 

tables began fishing in 1890 and 1891. 

Trawler No. III. is alsoa large deep-sea-going boat, which 

commenced fishing in October 1890, and continued trawling in each 

month of the following years, except December 1896, when it was 

landing its fish at an English port, and August 1898. This vessel in 

the ten years 1891-1900 landed a gross quantity of 48,558 cwts. of fish 

—viz., 22,0383 ewts. in 1891-1895, and 96,5192 cwts. in 1896-1900. 

The former period represents 60 months, and the latter 58 months, 

and the quantity caught in the second period was greater by 4481 

ewts, The beam-trawl was employed throughout the whole of the first 

period, and the otter-trawl in nearly the whole of the second period, it 

having been put on board in July 1896. 

The aggregate quantities (including skates, &c.) and the proportion 

of flat-fishes and round fishes in the various years are as follows :— 

1891. | 1892. | 1893. | 1894. | 1895. | 1896. | 18
97. 1898. | 1899. | 1900. 

Flat, -| 6143, 524) 910] 7428] 3874| 6183) 5483] 5143) 5765 454} 

Round, - | 3,157 | 3,0473| 3,7203| 4,0873| 4,7443| 40278) 4,8073| 5,0433) 4,9268) 4,528 

Total, | 3,8104| 3,622 | 4,533] 4,836}| 5,1163) 4,6838) 5,4158) 5,6353) 5,6245 5, 1604 

The total quantity of round fish landed in the first five years was 

18,757 ewts., and in the second five years 23,3322 ewts., while the 

corresponding quantities of flat-fishes were 31281 ewts. and 27062 

ewts. The decrease in flat-fishes was therefore not so great as in the 

case of the trawlers No. I. and No. II., a circumstance no doubt in 

great part due to the territorial waters and the greater part of the | 

Moray Firth having been closed before the vessel began fishing, and to 

the greater regularity of the fishing offshore. 

Comparing the two periods of five years (60 and 58 months) with 

regard to the quantities of the various kinds of fish taken, it appears 

that cod increased from 2789 to 5537 ewts., ling from 241 to 676 ewts., 

saithe from 167 to 450 ewts., hake from 106 to 144 ewts., and whitings 

from 129 to 557 ewts. Haddocks showed only a slight increase, from 

15,250 to 15,548 ewts. Amongst flat-fishes, the quantity of turbot in this 

case increased from 744 to 1933 ewts., halibut from 49} to 67 ewts., and 

lemon soles from 3882 to 737+ ewts.; brill decreased from ? to 3 ewts., 

plaice from 2304 to 10882, while witches increased from 2804 to 3777 

ewts., and megrims (included under plaice in 1891 and first half of 1892) 

increased from 31 ewts. to 2051 ewts. The increase in skates and rays 

was considerable—from 881 ewts. to 4014 ewts. 

The trawler No. IV is one of the smaller class of vessels, and most of 

its fishing is carried on near the coast. It has, moreover, a reputation 

for landing more flat-fish than fall to the lot of most trawlers, caught 

toa large extent, it is said, in the neighbourhood of the Shetlands 

and Orkneys. It began fishing in December 1890, and was not 

landing trawled fish at Aberdeen in July 1895 and August and 

September 1899. The first period of five years in this case is a month 

short, and the second two months short. The total quantity of fish 

Janded in the ten years was 51,1233 cewts.—viz., 25,872 from 1890-95, 

and 25,2511 from 1896-1900. There was a month’s less fishing in the 
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latter period, so that the quantities in the two periods in this case, 
notwithstanding the use of the otter-trawl after November 1897, must 
have been very nearly equal. The quantity of round fishes taken in the 
first five years was 15,358 ewts., and in the second five years 16,695) 
ewts, the totals of flat-fishes in the corresponding periods being 9947} 
ewts. and 74173 ewts. Skates were more than doubled, rising from 
4541 ewts. to 1048 cwts. 

The proportion of :flat-fishes and round fishes aud the aggregate 
catches in the various years are as follows :—- 

1891. | 1892. | 1893. | 1894. | 1895. | 1896. | 1897. | 1898. | 1899. | 1900. 

Flat, - | 1,6053) 1,5084) 2,9164/ 1,791 | 2,1252] 1,$848) 1,498 | 1,1484) 1,087 | 1,800 

Round, - | 3,1923| 3,2622] 3,3593| 2,6803] 2,9264| 2,826 | 3,1083| 4,9623) 2,6553] 3,1423 
| we 

4,9063| 6,360 | 4,5603) 5,1813} 4,812 | 4,8052\ 6,3023) 3,923%| 5,4074 Total, | 4,864 

The largest aggregate quantity, it will be observed, was landed in 
1893, when the Moray Firth and the territorial waters were closed, and 
the beam-trawl employed, and the next largest in 1898, when the otter- 
trawl was in use. 
Among round fishes we find the same general features as in the pre- 

ceding cases, with some variations. The quantity of cod taken in the 
first five years was 3026? cwts., and in the second five years 6230 ; 
ling increased from 1843 to 4761 ecwts., saithe from 25 to 2644, hake 
from 742 to 230;5, and whitings from 433 ewts. to 4137 cwts. The 
quantity of haddocks, on the other hand, diminished from 11,8623 ewts. 
to 8887 ewts. The smallest catch of cod wasin 1891, and the largest in 
1898 ; the smallest of haddocks was in 1897, and the largest in 1893, 
The largest catch of ling, whiting, and hake was in 1900. 
Among flatfishes, turbot, halibut, brill, witches, and megrims increased, 

while plaice, dabs, and lemon soles diminished. Turbot increased from 
126} to 1941 ewts., halibut from 824 to 1253, brill from 36% to 644 cwts., 
witches from 441 to 9293, and megrims from 233 to 1873. The decrease 
in lemon soles was from 8363 to 4673, in plaice from 81264 to 51753, 
and in dabs from 3744 ewts. to 2643 ewts. The largest catch of plaice 
was in 1893 and the smallest in 1898. 

The steam-trawler No. V. commenced to fish in September 1890, and 
continued trawling each month thereafter. In the ten years 1891-1900 
it landed an aggregate quantity of fish amounting to 43,573 cwts., of 
which 20,223 was landed in the first five years, and 23,350 in the second 
five years, The quantity of round fishes in the two periods was 16,196 
ewts. and 19,520 ewts. respectively, and the corresponding quantities of 
flat-fishes 38203 and 32982 cwts., showing the usual feature, an increase 
in round fish and a decrease in flat-fish. 

The proportion of each and the aggregate catches in each of the ten 
years are these :— 

1891. | 1892. | 1893. | 1894. | 1895. | 1896. | 1897. | 1898. | 1899. | 1900. 
| 

Flat, -|1,0403| 7763] 6072] 592 | 8042] 841 | 7063) 6903, 493f] 5674 

Round, - | 2,9804 | 2,8162 | 3,7812 | 3,2713 | 3,3454 | 2,8973 | 4,959 | 4,1673 | 3,7553 | 3,7403 

Total, - | 4,0603 |.3,7074 | 4,4108 | 3,8752 | 4,1633 | 3,7943 | 5,7423 | 4,976 | 4,384 | 4,503} 
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The otter-trawl was introduced on this vessel in December 1896, and 
the aggregate catch in 1897, it will be observed, was the highest of any 
year, owing to the increased quantity of round fishes taken; but the 
catches in the following years did not reach the same high standard. 
The average catch in the six years when the beam-trawl was employed 
(1891-1896) was 4003 ewts., and in the four years when the otter-trawl 
was used (1897-1900) it was 4889 cwts., showing an increase in the 
latter period of 22:1 per cent. There is, however, no information to 
determine how much of this increase was due to the greater efficiency 
of the otter-net, how much to difference in the place of fishing, and how 
much to change in the abundance of fishes on the grounds. 
Among round fishes, an increase took place in cod from 31301 to 

62487 cwts., in ling from 1963 to 5371, in saithe from 261 to 3114, in 
hake from 1322 to 355%, and in whitings from 230 to 326 cwts. 
Haddocks decreased, the total for the first five years being 12,3211 ewts., 
and for the second five years 11,496 ewts. 
Among the flat-fishes, turbot, halibut, brill, dabs, witches, and megrims 

increased, and plaice and lemon soles diminished. The increase in the 
quantity of turbots landed was from 1631 to 2251 ewts., the increase in 
halibut was from 303 to 681 ewts., brill increased from 41 to 441 ewts., 
dabs from 714 to 88% cwts., witches from 1352 to 1861 ewts., and 
megrims from 17 to 3443 ewts. The diminution in the quantity of 
lemon soles was from 15081 to 826 ewts., and the decrease in plaice 
from 18921 to 15151 ewts. 

The steam-trawler No. VI. began to fish in December 1890, and con- 
tinued trawling in each month of the ten years except in January 1896, 
The first term of five years thus contains one month of fishing more than 
the second term. The aggregate catch of this vessel in the ten years 
amounted to 52,0403 ewts., the quantity in the period 1891-1895 being 
23,5533 ewts., and in the period 1896-1900, 28,4871 ewts. In the first 
term 19,6014 ewts. of round fish were landed, and in the second term 
24,5417 ewts., the corresponding quantities of flat-fishes being 37852 and 
3130 ewts. respectively. There is intrinsic evidence from the statistics 
that this vessel fished mostly in the deep water. 

The totals for each year and the quantities of flat-fishes and round 
fishes respectively are as follows :— 

1891. | 1892. | 1893. | 1894. | 1895. | 1896. | 1897. | 1898. | 1899. | 1900. 

Flat, -|1,0013/ 9093] 441 | 504 | 9303] 4353] 4753] 651 | 818 | 7503 

Kound - | 8,/674| 3,849 | 5,4323 | 4,2983 | 2,754 | 2,998 | 5,902] 5,749 | 4,9483 | 4,943% 

Total, | 4,810 | 4,288} | 5,890 | 4,819 | 3,746 | 3,4812 | 6,5123 | 6,628: | 6,0542 | 5,8154 

This trawler also replaced the beam-trawl by the otter-trawl in 
December 1896, and the catch in the following year rose very consider- 
ably, and it was still greater in 1898. The average gross catch in the 
six years when the beam-trawl was employed amounted to 4506 ewts., 
and in the four years following the use of the otter-trawl to 6251 ewts., 
showing an increase in the later period of 38°7 per cent. If comparison 
be limited to the two years 1895-96 and 1897-98, the increase after 
the introduction of the otter-net amounted to no less than 81:7 per cent. 
But, as formerly stated, in the absence of information as to the places of 
fishing in the two periods it is impossible to say how much of this 
increase is due to the direct action of the net. 
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The increase in cod was from 28434 cwts. in the first five years to 
43832 cwts. in the second five years; ling increased from 230 to 
10514 ewts., saithe from 140 to 5784, hake from 68 to 850, and whitings 
from 186 to 627%. Haddocks also showed a small increase from 16,0633 
ewts. to 16,8801 cwts. 
Among flat-fishes, turbot increased from 78} to 1542 ewts., halibut 

from 16% to 118, brill from 35 to 84, dabs from 19% to 41, witches from 
3771 to 7983, and megrims from 27} to 6174. Lemon soles decreased 
slightly, from 5764 to 536, and plaice decreased from 26864 to 856 cwts. 

It has been already stated that without information as to the places 
where the fish were caught in the various years, these statistics cannot 
be used in connection with the question of the impoverishment of 
fishing grounds. But, putting this aside, and regarding merely the 
quantity of fish landed by these steam-trawlers irrespective of the 
place of capture or the nature of the trawl used, it will be found that 
the aggregate quantity was greater in recent years than earlier. In the 
four years 1891-94 the four steam-trawlers Nos. III.-VI. landed an 
aggregrate of 72,409 ewts. of fish, while in the four years 1897-1900 
they landed 86,837 ewts., or 14,428 cwts. more. To those who look 
upon the gross supply as the best test of the prosperity of the fisheries, 
irrespective of how or where the fish are obtained, these results must 
appear satisfactory. Besides the employment of more efficient apparatus 
and the opening up of new grounds, another factor has helped to 
swell the total. It is now customary, as the detailed tables show, to 
bring to market the smaller fishes of several kinds, e.g. haddocks, which 
in previous year’s used to be thrown overboard. 

IV.-—CoMPARISON OF THE CATCHES OF STEAM TRAWLERS FROM DIFFERENT 

AREAS IN THE NorTH SEA. 

With the view of ascertaining the areas in which the fish were 
caught, particulars as to the places of fishing were obtained throughout 
last year from a number of Aberdeen trawlers, as explained in the fore- 
going pages. The number of vessels which furnished this information 
was 105, but some of them did so only during a part of the year, while 
from others it was obtained during the whole year. The number of 
voyages or landings recorded was 1846, out of a total number for the 
port of 8390—the percentage thus being 22. Of these 1846 records, 
fifty-five were omitted, 22 because the fish were caught outside the limits 
of the North Sea (12 Iceland, 2 Farée, 1 Bay of Biscay, 7 North or 
West Coast) ;* 25 because the fish were caught at places in two or more 

* Tn order to furnish an indication of how the Icelandic catches affect the statistics, 
I append here five consecutive landings in July (in ewts). 

ee < 2 ob > S a = a 3 es a 2 3 

pees tees bee et et Reh 

I T 142 3 4} 227 10} 5 70 4} 18 Si 2 1 4964 

II 50 970 204 21 i 15} 12114 

Ill 40 41 8 10 214} 4} 21 30 12 11} 5} 174 3 378 

2909 | 11 | 143 | 964] 15 26 | 1884) 27 73 754} 354] 4) 43424 

+ The vessel was seven days on the ground ; hours fishing not given. 
{ Three weeks’ voyage ; the actual fishing was said to be 31 hours, the vessel lying to in order 

to split and salt the cod. 

_ The percentage of cod in these Iceland shots is thus 67, of haddocks 22, whiting and 
ling 0°3 each, halibut 4°3, and plaice and witches each 1:7, 

The landing from the Bay of Biscay, representing 48 hours’ fishing, consisted of 
282 cwts., comprising 271 ewts. of hake, 8 ewts. of rays, } cwt. conger eels, } cwt. black 
soles, $ cwt. turbot, 2 ewts. John Dory, 6 mullets, 17 bream, and 1 electric ray. 
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of the areas selected, as explained below, and eight because there was 
reason to believe that a mistake had been made in regard to the place 
of capture. The twenty-two landings omitted because the fish were 
caught in more than one area were all from the North Sea, so that of 
the 1838 landings, when the place of fishing was ascertained, 1813, or 
98°6 per cent., were from the North Sea. This may be taken approxi- 
mately as the proportion of North Sea shots at Aberdeen in 1901, 
because although the records were obtained from certain vessels 
habitually fishing at Iceland—and the proportion of Iceland shots is 
not therefore duly represented—those regarded (and omitted) as 
doubtful were mostly from the North Sea. In the present year (1902) 
the proportion is probably less, because of the greater development of 
the fishing at Iceland, and apparently also on the West Coast. 

An endeavour was made to procure the information as to the place 
of capture from a due proportion of the smaller and larger vessels, 7.e., 
those fishing mostly near the coast and those fishing principally at a 
distance, and that this proportion was approximately represented is 
shown by the fact that the percentage of landings recorded to the total 
landings, and the percentage of the fish caught by the vessels in 
question to the total fish caught are nearly the same—viz., 21°3 and 
21:6. The total quantity of fish landed by trawlers at Aberdeen in 
1901 was 992,167 cwts., and the quantity landed by the vessels included 
in the special return was 214,174 ewts.; the average quantity per 
landing in the latter case was 119°6 cwts., and among the remaining 
vessels 117°6 cwts. 

Both from the quantity of fish taken and the number of voyages 
it is, I think, evident that the information obtained as to the 
productiveness of different fishing grounds is likely to be of considerable 
value if continued for a series of years, since particulars of the duration 
of the fishing operations are at the same time recorded. Moreover, the 
percentage of vessels from which the returns are obtained—although it 
would be better if it were higher—is, I think, sufficiently high to show 
substantially the operations of the whole fleet of trawlers landing fish 
at the port. 

The particulars of the place of fishing was ascertained for me by 
the collector of the fishery statistics, Mr. James Robb, usually in the 
form of the course steered and the distance run by the vessel from port 
or from Buchan Ness, this information being placed on a form opposite 
the detailed record of the catch, with the date, number of hours fishing, 
and the name of the vessel. The entries for each month were then 
numbered consecutively ; those which showed the place of fishing to be 
beyond the limits of the North Sea, e.g., the North or West Coast, . 
Farées or Iceland, were omitted, as were also those in which the fish 
were caught at more than one place, if the places were not within the 
same area selected as a unit (see below) and those about which any doubt 
existed as to whether the place of fishing had been correctly ascertained. 
With regard to the latter, reliance was chiefly placed on Mr. Robb’s 
great experience both of the catches and of the trawlers, a query being 
placed against all entries that appeared in the least doubtful. 

In arranging the information on charts it was at first supposed that 
the number of the entry on the form might be placed on the chart at 
the place where the fish were caught, and the forms showing the detailed 
catches published. It was, however, found to be impossible, even with 
the largest charts procurable, to find room for the numbers in some 
areas, and the publication of the detailed landings would occupy a great 
deal of space ; while, on the other hand, the information in regard to 
any particular area would not be very clearly exhibited. It was there- 
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fore decided to divide the North Sea into areas, and to tabulate the 
particulars in a condensed, but distinct and separate, form for each 
month and each area. The areas selected coincide with the lines of 
latitude and longitude on the chart, each equalling one degree of 
latitude and two of longitude, the superficial extent thus varying 
slightly in different parts of the North Sea, but averaging about 
3600 square (geographical) miles or a little more. The limits of 
the North Sea as defined in the International Convention of 1882 
have not been strictly adhered to, since on the north and north- 
west the boundary line is arbitrary. The real boundary, so far as trawl 
fishing is concerned,-may be placed at the hundred-fathom line, and 
this, between 2° W. and 2° 40' E., extends further north than 61° N., 
which is the northern limit under the Convention. The area within the 
hundred fathom line to the west of the Shetlands and Orkneys is also 
included as far as 3° 30’ W. (see charts). Beyond the hundred-fathom 
line the water rapidly deepens and a physical barrier to trawling is thus 
introduced. These areas have been found convenient, and on the whole 
they correspond fairly well with the variations in depth; but inasmuch 
as the original records contain the place of fishing, apart from its 
relation to any area, it will be possible to exhibit the results compara- 
tively for any larger or smaller area, or for any bank, should experience 
show that that would be desirable. 

Within the areas assigned it must not be supposed that the fishing 
was evenly distributed, because in some parts the ground may not be 
favourable for trawling, and in certain places, as on the slopes of banks, 
fish may be more abundant and fishing operations more extensive. It 
may sometimes happen, moreover, that the place of fishing is near the 
boundary of an area and in such cases part of the fish may have been 
caught in the adjoining area, although this irregularity tends to equalise 
itself. Further, a trawler when fishing for a number of days in one 
locality and getting good shots may, unless when a dan is anchored for 
guidance, drift fifteen or twenty miles from the place where the first 
drag was made. But these variations are not of importance. The 
object is to show the area or district of the sea where the fish were 
obtained, and all that is claimed is that this method shows it sub- 
stantially. 

In the chart on Plate I. I have represented the various areas in the 
North Sea in which the vessels in question caught fish in 1901 and 
landed them at Aberdeen. They number thirty out of about forty-four 
in which trawling can be carried on. Some of the areas are however of 
very little importance in the returns and may have been visited only on 
a single occasion in the course of the year, as in the case of areas 
XXXII, XXXVI, XXXVIII., XLI., and XLV. These lie in the 
southern and eastern parts of the North Sea. In the part of the North 
Sea south of 56°, 2.e., south of a line between the Firth of Forth and 
Ringkjébing, in Denmark, the Aberdeen trawlers in question made only 
seven voyages in 1901, and the total quantity of fish landed from these 
areas was 671 cwts. It is evident from this that information regarding 
the southern and eastern parts of the North Sea must be sought at other 
ports. From the six areas lying between 56° and 57° the number of 
landings in the course of the year was 309, the great majority of which 
(257) were in the two areas near the Scottish coast, most of the others 
being from the Fisher Bank and neighbourhood. In order to show the 
position of the grounds from which the great bulk of the supply was 
drawn, I give particulars in the following Table of the areas from which 
more than thirty landings were made :— 
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No. of No. of No. of Quantity of Fish. 
Area. Landings. Months. ewts. 

X. : 42 8 5,646 
>a : 111 if 22,310 

eV, ; 166 12 28,841 
XV. 2 125 12 24,199 

OVI: 3 78 9 6,533 
XVIII. : 198 12 31,074 

XeIDX: é 138 12 23,201 
XX. . 34 10 5,739 

XX ITE. d 4292 iy 19,035 
XXIV. ; 63 9 9,102 

XXVIII. : 35 11 934 
XTX, . 222 11 11,436 
XXX 32 6 4,861 

Thus in seven of the areas the quantity of fish caught exceeded 
10,000 ewts., in four it was between 20,000 and 30,000 ewts., and in 
one it was over 30,000 ewts. It may be noted incidentally, as 
previously explained when dealing with the ‘‘ voyage” or “landing,” 
that the ratio between the quantity of fish and the landing varies 
greatly according as to whether the grounds are distant or near. Thus 
each landing from the distant area XI. (Kast of the Shetlands) represents 
201 ewts.; from areas XIX. and XX. each landing represents 169 
ewts.; from XXXII. it represents 152 ewts.; from XXIII. 45 ewts. ; 
and from XXVIII. 27 ewts. The difference in amount is owing 
principally to the varying length of the voyage; also, no doubt to some 
extent, to the greater productiveness of certain areas. More than 75 
per cent. of the fish were caught in seven of the areas, viz., XI., XIV., 
XV., XVII, XIX. XXIII., and. X:XTX, ‘two, of which ogle 
immediately contiguous to the coast, and the others south and east of the 
Shetlands. The greatest quantity was obtained from the area lying 
opposite the Moray Firth and south-east of the Orkneys (X VIII.), and 
the next largest from the area north of this (XIV.) around to the east 
of Fair Isle and south of the Shetlands. The three areas (XI., XV., 
and XIX.) to the east and south-east of the Shetlands, between 0°—2° 
W. long. and 58°—61° N. lat., furnished the next largest amounts, 
totalling 69,746 cwts. 

In the Tables (Table III., p. 214) are given particulars of the 
quantities of the various kinds of fish caught in the different areas, and 
since this information is tabulated according to the months, I think it 
will be found ultimately to furnish a considerable amount of knowledge 
as to the distribution and relative abundance of the food fishes in 
different parts of the sea and at different seasons, as well as in con- 
nection with the question of productiveness. 

Taking the areas in which fishing operations were carried on in 
each month of the year, the percentage proportions of the various round 
fishes (among the total round fishes) are as follows, including among the 
round fishes cod, haddock, whiting, ling, saithe, tusk, hake, gurnard, 
and catfish. 
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Area. Cod. | Haddock. | Whiting. | Ling. |Saithe.] Hake. 

RLV... |= - | 12:3 63°9 10°6 5-0 4:0 3°3 
> ae - | 13-4 64:9 10:1 4:9 3°5 2:5 
XVIII. - | 14:7 65:1 71 6-0 3°38 2°2 
XIX. - ei 13°8 68°3 le 4-1 3°3 ee 
XXIII. ai 19°23 63°7 oI 4:0 1:2 0:5 

*X XIX. - - | 16:9 715 D7 2 Os 0-3 

* For eleven months. 

On reference to the chart (Plate I.) it will be observed that cod 
are proportionally rather more numerous in the areas near the coast, 
and haddocks about equally numerous, while the other kinds are rather 
less numerous. There is unfortunately no method except that of per- 
centages available to indicate the proportional numbers during the year, 
because that depending on the number of landings is, as we have seen, 
imperfect, and the number of hours’ fishing began to be ascertained only 
in April. It is thus hardly worth while endeavouring to trace the 
varying abundance of the different species in the various areas in the 
different months. The percentages in regard to the two most abundant 
round fishes, cod and haddock, may however be given, since at the 
spawning time there is a relative increase of cod and a proportional 
decrease of haddocks in the areas near the coast compared with the 
off-shore areas. The percentages are as follows :— 

Cop. 

Area. Jan. | Feb. | Mar. | April.) May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee. 

XIV. HAs OAs S7Sul eS Deere 4s ee el OSs LO Sp 146) PI Seb 

OV, ES Deel econ aeons oo. Los9e) loro elG:4 eel eG poids i haa alse: 

eee AG ihek | Wisk | 19rd | 16:47) 15:0) || 19:0) | 1841283) 18:0), 16:0 |) 11:8 

XIX, 14-1\13°6)| 9-9" | 13°4 | 26:9") 16:2") 11-1 | 22:0") 27-8 | 10:6 |) 12:9) } 15-0 

XXIII - | 11-9 | 27-7 | 39-2 | 43:8 | 20°9 | 20-4 | 23:8 | 20-1] 13:5 | 14:0 | 25°6 | 18:8 
| 

HaApbbock, 

XIV. 66°7 | 67°9 | 69:9 | 65:1 | 58:4 | 61:9 | 65:3 | 56°8 | 56°8 | 55°8 | 60-7 | 54:8 

XV 67:0 | 64-7 | 73°8 | 67:3 | 61°5 | 70°8 | 64:2 | 68:1 | 59:5 | 57:9 | 58-7 | 62:9 

XVIII. - | 70°5 | 70-1 | 74:5 | 58°6 | 60:2 | 66:1 | 57°5 | 58°8 | 31:9 | 55:9 | 60:0 | 71:1 

XIX. 718 | 66°5 | 71°6 | 67-8 | 56:1 | 64:7 | 76:1 | 66°6 | 56°5 | 72°8 | 69-0 | 70:9 

XXIII. - | 73-2 | 54-4} 40-6] 31-0 | 61°6 | 51°3| 63:0 | 59°3| 58-2 | 72-7 | 55-8 | 64-0 

The facts in regard to the proportional distribution of the various 
species of flat-fishes in the different areas have been already referred to 
(p. 82). The monthly percentages vary very considerably, e.g., in area 
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XIV. plaice varies from 25-4 per cent. to 1:0, witches from 80-6 to 33:2, 
and megrims from 51:9 to 6:2; in area XV. plaice vary from 0-04 to 6-6, 
witches from 87°5 to 40:0, and megrims from 42°8 to 0°5; in area 
XXIII. plaice varies from 57:7 to 12-0, witches from 25-4 to 0:5, and 
megrims from 32°2 to 0°8. In order to determine the meaning of these 
variations and the fluctuations which occur, it would be also necessary 
to ascertain the quantity per haul of the net or per hour’s fishing, and 
this information is now being obtained. 

During the first three months of 1891 similar information was 
recorded regarding the places of fishing of the whole of the steam- 
trawlers then landing fish at Aberdeen—65 in number; and the com- 
parison of the results with those in the corresponding months of 1901 
is of interest. The total number of landings made in the period referred 
to in 1891 was 760, and the quantity of fish landed amounted to 48,969 
ewts., an average of 64°4 cwts. per landing. In the three months of 
1901 the number of landings or voyages of the trawlers, from which 
particulars were obtained, was 644, and the quantity of fish landed was 
78,558 ewts., an average of 122 cwts. per landing or voyage, or very 
nearly double what it was ten years before. 

There were, however, two differences of importance in the conditions. 
Firstly, in 1891 the beam-trawl was alone used, while in 1901 it was 
the otter-trawl; secondly, the grounds were to a very large extent 
different, and mostly more distant than 1891, involving longer voyages 
and more fishing on each voyage. It is probable, also, that the new 
grounds fished over in 1901 were more productive in the gross quantity 
of fish taken than the grounds fished over in the earlier period. 

The change in the fishing grounds is of interest. The areas from 
which the supplies were drawn in the three months of 1891 are shown 
in the chart, Plate II., and the corresponding areas in 1901 in Plate 
III. It will be seen that in the former period thirteen areas, or parts 
of areas, were frequented, while in 1891 fishing was carried on in 
eighteen areas, or parts of areas. The extent of the grounds was thus 
greater in the latter period. Moreover, while in 1891 seven of the 
thirteen areas of fishing were south of 57° N. lat. (z.¢., a line between 
Stonehaven and Hanstholmen in Denmark), in 1901 only two were south 
of this line, the remaining sixteen being to the north of it. The predomi- 
nant region of fishing had been shifted northwards. Only seven of the 
areas were frequented in both periods, and one of these (X VII.) only 
partly in 1901. Broadly speaking, the new grounds represent the region 
between the 50-fathom and the 100-fathom line, which the introduction 
of the otter-trawl] enabled to be exploited. 

The chief feature in regard to the fishing grounds in the two 
periods was thus the transference of trawling into the deeper water to 
the north and north-east. Another change that occurred between 1891 
and 1901 was the closure of the Moray Firth. The territorial waters from 
Brora in Sutherlandshire to Kinnaird Head were closed to trawlers on 
4th July 1887, and the area within a straight iine between the Ord of 
Caithness and Craighead, near Buckie, was closed on 19th November 
1900, and the whole Firth, from Duncansby Head to Rattray Point, 
on 22nd November 1892. In 1891 the greater part of the Firth was 
thus open, comprising about 1500 square (geographical) miles, most of 
which was excellent trawling ground, between twenty and fifty fathoms, 
and including Smith Bank. ‘Thus, on the one hand, from the closure of 
these grounds and the abandonment of the grounds south of 57° N. lat. 
(areas XXX., XXXI., XXXIT., XXXIV., XXXVI.), which are also in 
from about twenty to about fifty fathoms, and, on the other hand, from the 
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predominant fishing between fifty and one hundred fathoms northwards, 
one would expect a very different representation of the fishes, and 
especially the flat-fishes, in the two periods. About 76 per cent. of the 
fish landed in the three months of 1901 were from the new grounds in 
which trawling had not been carried on in 1891; and about 60 per 
cent. of the fish landed in 1891 were from the areas not fished over in 
1901, the great bulk coming from the Moray Firth. 

The total quantities, and the percentages of the gross catch, of the 
principal kinds of fish landed in the three months of the two years are 
as follows :— 

Be SS Wn Waser le beb Boe Vicks |. Sul sighs 
fo) — cS) re I & = I = # 5p 

=a 3} = a x 4 Ay = S 
pees | + alee ce (a | a eo 

(| 5,526 | 201 | 28,848] 447 | 480 27 3 | 1,715 | 9,191 | 1,296} — 
1891 

HSNO ee t8:90| 10:9 |e 20 0:06 S| oe 188 | 2-6 

{ 9,344 | 3,716 | 46,306 | 6,056 | 118 38 | 299 | 318 | 2,041 | 3,213 | 1,975 
1901 

iii) \\ Peel EEE) Ne kg 0-1 0:05 | O4 | O4 26) At ah 

It will be observed that notwithstanding the use of the otter-trawl 
in 1901 the percentage of haddocks and cod was the same in the two 
periods; in the latter period the percentage of ling and whiting was 
greatly increased, as were also the percentages of halibut and witches. 
The percentage of brill slightly diminished, those of turbot and lemon 
soles were much less, and the percentage of “plaice” declined from 
18-8 to 2-6. In 1891 dabs and megrims were included with plaice, and in 
the Table the dabs (168 ewts.) are combined with plaice in 1901. From 
the fishing taking place so much in deeper water in the latter year the 
megrims are no doubt proportionately greater in quantity than in 1891; 
but if they are also all included the percentage of the “ plaice,” dabs, 
and megrims in 1901 becomes 5:0. There was undoubtedly a great 
decline in plaice, due for the most part to the transference of the pre- 
dominant fishing from shallower to deeper water, and this no doubt also 
explains to a large extent the other changes in the proportions. 

It would be of much interest if it were possible to make a com- 
parison between the productiveness of the grounds in 1891 and 1901. 
The areas in which trawling took place in both years are seven in 
number, viz., XIII... XVII., XXIII., XXIV., XXV., XXVIII., and 
XXIX., but part of XVII. is included in the Moray Firth, which was 
closed to trawling in 1892. It may be said, however, that that area 
(XVIT.) yielded very nearly half of the total quantity of fish landed in 
the first three months of 1891, viz. 20,787 ewts.; while the abbreviated 
part of it in 1901 yielded 6533 ewts. Omitting this area, the number 
of landings made from the other six areas was 453 in 1891 and 254 in 
1901, and the quantity of fish was respectively 16,516 and 16,043 ewts. 
The average per voyage or landing in 1891 was thus 36:5 ewts., and in 
1901 63:2 cwts., or 26:7 ewts. more. There are, however, two con- 
siderations which preclude these figures being taken as an indication of 
the productiveness of the grounds in the two years. The first is the 
uncertainty of the ‘ landings” representing equal periods of fishing ; 
it is probable from the general tendency that the voyages were longer 
in 1901. The second is the fact that the otter-trawl was used in 1901 
and the beam-trawl in 1891, and there is not at present sufficient 
information to show the relative efficiency of the two nets, either in 
regard to the gross quantity of fish caught, or the proportion of the 
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different kinds of fish. The otter-trawl, moreover, enabled the deeper 
parts of certain of the areas to be explored in 1901 where the beam- 
trawl could scarcely be used in 1891; and the areas were worked over 
in very different proportions in the two years. In both, most landings 
were made from XXIII., viz. 329 in 1891 and 180 in 1901 ; while 101 
landings were made from the other inshore area, XX1X., in 1891, only 
9 were from it in 1901. On the other hand, the more distant areas 
were more frequented in the later year; thus only one voyage was 
made to XIII. in 1891 as against 17 in 1901, and three to XXIV., as 
against 26 in 1901. As it stands, the average per landing for cod was 
4:0 ewts. in 1891 and 8°3 in 1901; for haddocks, 20°3 ewts. in 1891 and 
36°2 ewts. in 1901; for ling, 0°12 cwt. in 1891 and 2°3 ewts. in 1901; 
for whiting, 0°6 cwt. and 23°5 ewts. respectively; and for turbot in the 
two years, 0°7 and 0°3; lemon soles, 2°4 and 0°9; ‘plaice, dabs, and 
megrims,” 6°8 and 4°8; and witches, 0-2 and 1:4 cwts. 
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NORTH SEA INVESTIGATIONS—TABLE I. 

= 
Time Trawl . 

Temperature. Fish Caught. is) Depth Down. 

Place. Date. @ g in = No No. Remarks. 
zs 2 8 Fms. d 3 Name. taken to pap icy 
S| 3 = = S Market. ieeewl. 

1901. 
1. 209 May 15. 9°3 6.9 |75 to} 3.20 | 4.20 | Codling, .. 2 BP 2 | Steam trawler 

miles by log 78 | p.m. | p.m. | Haddock, .. 87 2 89 “«Star of Peace.” 
N.E, from Whiting, oF 1 1 | Small mesh experi- 
Buchan Com. Gurnard, ste 25 25 ments. Our net 

Ness, about Halibut, 1 2c 1 was badly split 
60 miles S.E. Lemon Sole, 1 $s 1 and contained 
by E. } E. Megrim, .. F 20 13 33 nothing. 

from Flugga Long Rough Dab, ; 4 4 7 
Light, Thornback-ray, .. ac 1 1 

Shetland pbeereen Ray, 4 oe 4 
Isles. Angler, .. we 1 1 

Picked Dog-fish, . 1 1 
Argentine, ae zy 4 4 

115 52 167 

2. Same 2 7 . 4.30 | 9.20 | Tusk, ie fe we 1 1 
Place. p.m. | p.m. | Haddock, , 487 15 502 

Whiting, .. ae 22 22 
Com. Gurnard, a 91 91 
Halibut, 3 55 3 
Megrim, .. 129 30 159 
Witch, .. we = 4 4 
Com. Dab,. ; 2 2 
Long Rough Dab, 8 8 
Sandy Ray, Zz 2 
Shagreen Ray, 3 3 
Starry Ray, 1 1 
Angler, .. 5 2 2 
Picked Dog-fish, . . i 1 
Argentine, on 2 2 

619 184 803 
See GSES Ss SS 

3. North | May 17. 88 | 75 85 | 1 Holur. Cod, Ae 4 4 | Small mesh experi- 
East from Haddock, .. 36 36 ment. Ournet had 

Shetland, 22 Whiting, .. 6 6 a small hole inm- 
miles by ‘log Ling, 1 1 mediately below 
E, of Flugga Saithe, 6 . 6 | their cod-end. 

Light. Com. Gurnard, 8 ae 8 
Lemon Sole, aE 1 1 
Megrim, .. F 38 21 59 
Long Rough Dab, ate 3 3 
Sandy Ray, 4 4 

99 29 128 

4. S.E. by | May 19. S12 | 5:3 | 65 } hour. Cod, 2 : 2 | Small mesh experi- 
8.458. from Codling, .. 10 ae 10 ment. Our net 
South Pt. Haddock, .. 231 5 236 | had again a small 
of Fetlar Whiting, .. 64 43 107 | hole init. 
Island, Tusk, - 1 36 1 

Shetland, Ling, S 3 ae 3 
53 miles by Com. Gurnard, a5 5 5 

log. Cat-fish, 2 ae 2 
Megrim, 1 a6 1 
Witch, 5 56 5 
Com. Dab, . F He 34 34 
Long Rough Dab, 6 6 
Angler, A 1 1 

319 94 413 
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NORTH SEA INVESTIGATIONS—TABLE I. 

144 

Temperature. 

Place. Date. 3 F 
8 iS} 

ui 73 S 
2|a]|aA 

1901. 
5. Same | May 19, 
Place 

6. Same | May 20. 
Place. 

7. Same | May 20. 
Place. 

Jo) 8. Aberdeen | May 30. 
Bay, off 

Newburgh. 

9°4 

Depth 
in 

Fms. 

65 

” 

12 to 
16 

Time Trawl 
Down. 

J 
. 2 

~ 

S a 
a | 2 

1.0 | 6.0 
p.m. | p.m. 

1.0 | 6.0 
a.m. |} a.m, 

6.50 | 11.50 
a.m. a.m. 

3.30 | 4.30 
p. m. p.m. 

Fish Caught. 

Name. 

Codling, .. 
Haddock, .. 
Whiting, 
Com. Gurnard, 
Cat-fish, 
Halibut, 
Lemon Sole, 
Megrim, 
Witch, 
Com. Dab, . 
Long Rough Dab, 
Starry Ray, 
Angler, 
Norway Pout, 
Argentina silus,.. 

Cod, 
Codling, 
Ling, , 
Haddock, 
W hiting, . the 
Saithe, 
Tusk, ; 
Com. Gurnard, 
Halibut, 
Lemon Sole, 
Megrim, 
Witch, 
Com. Dab, 
Long Rough Dab, 
Cat-fish, 
Starry Ray, 
Shagreen Ray, 
Angler, 
Argentina silus, .. 
Norway Pout, 
Dragonet, .. 

Cod, 
Codling, 
Ling, iss 
Haddock, .. 
Whiting, 
Saithe, 
Hake, 
Com. Gurnard, 
Cat-fish, 
Halibut, 
Megrim, 
Witch, 5 
Com. Dab,.. 
Long Rough Dab, 
Starry Ray, 
Argentina silus,.. 
Norway Pout, 

Haddock, .. 
Whiting, 
Saithe, 
Com. Gurnard, 
Herring, 
Brill, : 
Com. Dab, . 

Plaice, 
Long Rough b Dal, 

No. 
taken to} Over- 

~| Market.| board. 

142 14 
1532 38 
a 85 
oe 3 
3 an 
1 us 

a 2 
1 2 
7 if 

6 185 
76 
2 
1 
2) 
1 

1686 411 

4 eas 
51 4 
3 ah 

851 118 
ar 126 
7 Bs 

20 17 
1 oie 

AA 5 
‘ 3 
, 3 
: 440 
f 102 
5 <i 

: 12 
i 
5 
1 
6 
1 

945 844 

No. 
thrown| Total 

No. 

ry 

100 

RRR NOoOATW Ne 00D 

bo S Re) I 

6 ee 6 
8 4 12 
1 x6 1 

30 245 245 
4 115 115 
5 3 5 
4 5h 4 

30 58 58 
13 ake 13 
2 50 2 

3e 15 15 
8 8 

529 529 
378 378 

6 6 
5 5 
iG 7 

39 1370 1409 

105 i; 122 
4 63 110 
1 oe il 

é 28 28 
an 5 5 

1 4 1 
8 55 63 

32 1 1 
38 : 38 

200 169 369 

Remarks. 

To this shot belongs 
also 19 baskets of 
Haddocks = about 
1940; 6 baskets of 
Whiting = about 
780; and 1 basket 
of Megrims and 
Witches = about 
75. 

To this shot belongs 
also 18 baskets of 
Haddocks = about 
1770; 7 baskets of 
Whiting = about 
910; and 1} bas- 
kets of Megrims 
and Witches 
about 90. 

Small mesh net 
experiment. 



Place. Date. 

r 

| 
1901. 

9. Aberdeen} May 30. 
y, off 

-Collieston. 

‘ah 

in| 

=e 
| 10. Same | May 30. 
| Place. 
A 

=a 
a1 
Ah 

| 
4 
| 

| P 

ia 
| 11. Same | May 3!. 
| Place. 
he. 

4 
| 

Al 

7 32, Same | May 31. 
9 Place. 

June 1. . Moray 
h, off 

| 14. Same | Junel. 
| Place. 

of the Fishery Board for Scotland. 

NORTH SEA INVESTIGATIONS—TABLE I. 

Temperature. 

gg ° 

Soil eeeiaee 
= le} 
4|/a 1/8 

109 | 78 

14 

Time Trawl 
Fish Caught. Depth Down. 

in re No. 
Fms 3 2 No, | thrown Total 

iS} 2 Name. taken to| Over- N Ks 
val fan} Market.| board. et 

9to 14) 5.15 | 8.15} Codling, .. 7 1 il 
p-m. | p.m. | Haddock, .. 69 17 86 

Whiting, 105 4 109 
Com. Gurnard, sti 15 15 
Herring, oe 1 1 
Brill, 1 es 1 
Plaice, 175 1 176 
Lemon Sole, 2 ai 2 
Flounder, .. 3 on 3 
Com. Dab,. 289 634 923 
Long Rough Dab, 56 il 1% 
Thornback, 1 1 2 
Starry Ray, 2s 2 2 
Angler, : 3 3 

645 680 1325 

5to9|] 9.0 | 12.0 | Haddock, . 104 
p.m. | p.m. | Whiting, .. 48 

Plaice, 39 
Com. Dab,.. 29 
Grey Skate, 3 

223 fs 

1.0 4.0 | Codling, .. 5 
a.m. | a.m. | Haddock, .. 15 

Whiting, .. 127 
Plaice, 313 
Com. Dab,. - 243 

703 ty 

AN 5.0 8.0 | Haddock, .. 35 : 
a.m, | a.m. | Whiting, 269 § 

Halibut, i : 
Plaice, 398 3 
Lemon Sole, 12 : 
Com. Dab,.. 358 3 
Angler, oc 2 

1073 Ae 

12 to} 11.45} 2.45 Cod, 10 
16 | p.m. | a.m. Haddock, 274 : 

Brill, 1 aa 
Lemon Sole, if Be 
Com. Dab,. 4 12 
Angler, ae 7 

290 an 

24 3.25 | 6.25 | Cod, ae 6 ie 6 
a.m. | a.m. | Haddock, .. 47 se 47 

Whiting, .. 5 aS 5 
Saithe, 1 2 i 
Com, Gurnard, A 74 74 
Plaice, 23 4 23 
Com. Dab,.. ., 10 10 
Thornback, 2 os 2 

84 84 168 

Remarks. 

Net split. 

} basket of offal. 

Only marketable 
fish recorded. 

2 baskets of offal, 
Com. Dabs, Whit- 
ing, and Gurnards. 

83 baskets offal, 
chiefly Gurnards. 

5 
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NORTH SEA INVESTIGATIONS—TABLE I. 

| Place. 

15, Burghead 
Bay. 

| 

16. Crom- 
arty Firth, 
Invergordon 

17. Dornoch 
Firth. 

18. Same 
Place. 

19. Off 
Dunteath, 
Caithness. 

20. Sinclair’s 
Bay, near 

Wick. 

Temperature. paw Fish Caught. 

Depth 
Date. d r= in 3 No. Remarks. 

s Ss |Fms.| |, a) | No. | thrown | motay 
x =| 2 ° 2 Name. taken to) Over- No 
4 nn fQ = fac} Market.| board . 

1901. 
June 1. 11°6 | 11-7 |5 to14| 8.45 | 12.45 | Cod, 7 : 7 

a.m. | p.m. Codling, ; 2 Pe 
| Haddock, .. a 2 2 

Cat-fish, 1 a 1 
Com. Gurnard, wa 110 | 10 
Plaice, 186 ey a ale} 
Com. Dab,.. 27 33 | 60 

| Thornback, 8 cs 8 
Angler, ie eae 11 11 
Lumpsucker, 2 2 

° 229 167 396 

| 

June 1. 12°6 | 12°8 8 6.5 7.5 | Cod, 1 ak 1 | Small mesh net 
| p-m. | p.m. | Codling, .. : 2 2 experiment. 

| Haddock, .. 2 be 2 
| Com. Gurnard, A 4 4 

| Plaice, 20 2 22 
Thornback, 3 ; 3 

26 8 a4 -| 
Cm == ooo eee 

June 8. 11°6 | 87 | 5to | 12.5] 3.0 | Cod, 2Z AS 2 
12; | a.m. |a.m.|Codling, .. ae 1 it 

Haddock, .. 62 oe 62 
Whiting, i 3 3 
Com. Gurnard, AD 31 31 
Plaice, : 26 4 30 
Com. Dab,.. as 20 20 
Solenette, .. ah 3 3 
Grey Skate, 1 af il 

] 91 62 153 
EET GRO SEE were 

4 

June 3. 5 to | 3.0 | 6.30 | Cod, +. 2 A 2 
123 | a.m. | a.m. | Haddock, .. 18 ae 18 

Whiting, 33 os 3 
Com. Gurnard, an 147 147 

| | Plaice,” 61 1 62 
| Com. Dab,.. 1 8 9 | 
| Thornback, 4 ate 4 

89 156 245 

June 3.| 127 | 10:2] 86 | 22 | 3.12 | 4.12 | Com. Gurnard, ¥ 2 2 | Small mesh net 
p-m. | p.m. | Plaice, 9 E 9 experiment. 

Lemon Sale, 4 Re 4 
Com. Dab,.. 3 5 8 

| 16 7 23 
| =e EEE Se 

June 3.| 10°6 | 9:8 | 8:9 8 7.5 | 9°30 | Cod, 22 : 22 
p-m. | p.m. | Codling, .. se 2 2 | 

| Haddock, .. 13 3 16 
Com. Gurnard, ae 142 142 
Brill, ra | uf * LS ed 
Plaice, Me | 108 ae 108 | 
Com. Dab,. . 25 4 29 

169 151 320 
ECR Ss ie 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Temperature. Bene Tea Fish Caught. 
Depth : 

Date. 3 gq | in a No. Remarks. 
s sg |fms| ) No. | thrown) spotay 

a 5 2 ° = Name. taken to; Over- | “x, 
=< val fea} i fa} Market.| board. : 

1901. 
June 3.} .. be .. |5tol7| 10.5 | 2.0 | Cod, oe os il $e ig! 

p.m. | a.m. | Codling, .. ay 6 5 11 
Haddock, oe 16 2 18 ; 
Com. Gurnard, 3 162 466 628 
Brill, : aC 1 a 1 
Plaice, xe ae 341 14 355 
Lemon Sole, ae 7 ae 7 
Com. Dab,.. fs 53 13 66 

| 22. Same |June4.| .. oi: .. |53 to] 2.40) 5.0 | Codling, .. ne 7 Ls 7 
R Place. 14 | a.m. | a.m. | Haddock, .. % 28 1 29 

most- Com. Gurnard, .. 25 110 135 
ly 7 Brill, Pe ais 2 iS 2 
to9 Plaice, .. B. 179 5 184 

Lemon Sole, te 2 Ae 2 
Com. Dab, is 34 10 44 
Flounder, . . Ae 3 eee 3 

’ 280 126 406 

23. Same |June4.| .. ir -. |9to15) 5.30 | 6.80 | Codling, .. fe 35 2 37 | Small mesh net 
_ Place. a.m. | a.m. | Haddock, .. 43 205 1 206 experiments ; net 

Com. Gurnard, .. s 90 90 caught on bottom 
Turbot, .. Ae 1 nt 1 and was torn. 
Plaice, a as 20 at 20 
Com. Dab,.. ab 6 1 7 

267 94 361 

24. Same |June4.| .. a if » | 7.40 | 11.40 || God, a ae 2 i 2 
| has a.m. | a.m. | Codling, .. ae 4 Be 4 

Haddock, .. as 61 3 64 
Com. Gurnard, .. a 432 432 
Plaice, Re Ba 69 Ae 69 
Com. Dab, be ain 13 13 
Angler, .. 316 a0 1 1 

5. Thurso} June4.| .. 3} -. |10to] 3.50 | 7.50 | Cod, ae oF 1 = 1 
Bay. 25 | p.m. | p.m. | Haddock, .. 36 1 “ 1 

: Cat-fish, oy 2 2 
Com. Gurnard, .. Ae 52 52 
Plaice, Be Si 22 3 25 
Com. Dab,.. ha 27 t 34 

63 62 115 

: ; | ‘ 

26. Smith | Juna5.| 116] 93 | 39 | 22 | 1.25 | 2.25 | Codling, .. 3A 3 = 3 | Small mesh net 
Bank. p.m. | p.m. | Haddock, .. i 93 1 94 experiment, 

Whiting, .. e4 25 7 32 
Com. Gurnard, .. z3 81 81 
Cat-fish, .. ee, 1 a 1 1 
Brill, 4 mt 1 m 1 | 
Plaice, a as 37 a 37 
Lemon Sole, xe 14 2 16 
Com. Dab, 7 59 66 
Long Rough Dab, ey cc 1 1 

| Thornback, ; ee it 1 

181 | 152 | 333 | 



148 Part [i1.—Twentieth Annual Report 

NORTH SEA INVESTIGATIONS—TABLE I. 

Place. 

27. Same 
Place, West 

Edge. 

28. Aberdeen 
Bay, off 
Stirling 

Quarries, 
N. of 

Cruden. 

29. Aberdeen 
Bay, off 
Collieston 
and Coast- 

guard 
Station. 

Date. 

1901. 
June 5. 

June 6. 

30. Same 
Place. 

June 6. 

June 6, 

Temperature. 

3 : 

eeha 
ay ~ 

a a 2 = 5 ° 
<q n (ea) 

12 to 
16 

43 to 

15 to 
16 

Time Trawl 
Dewn. 

ire} 
; £ 

=) 

on) 2 
om || 0 

ae te 
| p.m. | p.m? | : 

2.0 6.0 
a.m..| a.m. 

6.20 | 10.15 
a.m. | a.m. 

10.45 | 2.45 
a.m. | p.m. 

Fish Caught. 

No. 
Name. taken to 

Market. 

Codling, 2 
Haddock, .. 222 
Whiting, 26 
Plaice, 87 
Lemon Sole, 22 
Com, Dab,.. 15 
Angler, He 
Sand-eel, 
Dragonet, .. 

374 

Cod, 15 
Codling, ts 
Haddock, 276 
Whiting, BAD 
Hake, 1 
Com. Gurnard, yr: 
Brill, 2 
Plaice, 258 
Lemon Sole, il 
Com. Dab, . 647 
Long Rough Dab, a 
Grey Skate, i 
Starry Ray, 
Thornback, 
Cuckoo, or Sandy 

Ray, 
Angler, 
Sand-eel, 
Pogge, 

1411 

Haddock, .. 195 
Whiting, "3 
Hake, i 
Com. Gurnard, aE 
Cat-fish, 1 
Herring, a 
Brill, 2 
Plaice, ; 314 
Com. Dab,.. 1144 
Grey Skate, 6 
Starry Ray, ae 
Thornback, Z 1 
Cuckoo, or Sandy 

Ray, 5 
Angler, 
Sprat, 
Pogge 

1664 

Haddock, .. 98 
Cod, a 1 
Whiting, 232 

| Herring, ae 
Plaice, 183 
Megrim, 1 
Com. Dab, 242 
Grey Skate, 6 
Angler, ; 

763 

i 

| 

No. 
thrown 
Over- 
board. 

Total 

Remarks. 

4 full baskets of. 
offal, viz., Com. 
Dab and Gurnard, 
mixed in propor- 
tion as before. 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Temperature. OO Fish Caught. | 
(a aa Depth | 

e. Date. Ss] a in <= No. Remarks. | 
g Ome ELIS ee 2 No. | thrown | moa] | 

a = & 3 = Name. taken to) Over- | Wo 
= 5 es] Fa | Market.| board. : 

| 

1901. 
Same |June6.| .. Ee .. |14to]} 3.30 | 8.30 | Cod, st ua 18 So. all tease 21 baskets of offal 

Place. 20 | p.m.| p.m.| Codling, .. ate 3 ae | es as before, Gur- 
: Haddock, .. i Ute ee ||| | Mee nards and Com. 

Whiting, .. as 33 is Pelli eer ss Dabs. 
Saithe, ; _ 4 fs an 
Hake, 1 
Halibut, ee 33 | 
Turbotw | .- ee 1 
Brill, st ae 5 
Plaice, a = 301 
Lemon Sole, se 5 
Com. Dab,.. Se 448 

899 a : 

Aber- | June6.; .. <i a ac 9.5 2.5. | Cod, rr ve 47 ae oh 2 baskets of offal, 
Bay, p.m. |a.m. | Whiting, .. be 510 bo .. | not enumerated. 
den Saithe, ene 1 

arries Hake, 2 
| Halibut, 2 ; 
| Turbot, i 

Brill, a6 5 
Plaice, Pe ane 70 | | 
Lemon Sole, Be 3 | 
Megrim, ae 1 
Com. Dab,.. - 134 oe eT | 

7 Grey Skate, is ne 5 les | 

103 8 

83. Same |June7.| .. = ee oe (2.4 Onn tO Gods So 7 3 se aieat: 2 baskets of offal, 
Place. a.m. | a.m. | Haddock, .. sie 31 oa “2 not enumerated. 
fs Whiting, .. a 121 

Ling, AG SF 1 
Brill, Ae an 3 
Plaice, Bs ay 252 
Lemon Sole, ae i 

| Com. Dab, ie 346 

| 

758 He 

Same |Jnne7.| 122) 976; 94] 9 | 815 | 1.15 | Cod, , a 14 x 14 | 
ace. 2 am. | p.m. | Codling, .. - 1 2 3 | 

r | Haddock, .. ec 40 106 146 
Whiting, .. Hee | 50 ep 50 
Com; (Gurnard, =. |) .- 152 Ub) 
Brill, ne 2 10 Bt LON 

a Black Sole, ~ 1 * a 
Plaice, "|: Ae 92 x 92 | 
Com. vap, cn 14) 446 587 
Starry Ray, 7 8 8 
Angler, .. er a5 2 2 

349 716 1065 

| 
Aber- | June7.| .. ae Wider “ 2.0 7.0 | Cod, 24 & 12 ps .. | 1 small basket of 

en Bay, p.m. | p.m. | Haddock, .. oe 56 * =e offal, not enumer- 
etween ; Whiting, .. el ee ee ie ated. 
lieston Hakeice oc) 3: 2 , ms 
d Black Brill, = ar 1 
Dog. Plaice, a 425 

‘ Lemon Sole, ead 1 
Flounder, .. te 4 
Com. Dab, sar ORB: or cen 
Thornback, He 1 A oll 

919 = 
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Place. 

36. Same 
Place. 

37. Dog 
Hole, 11 

miles S.8.E. 
off Aber- 
deen.° 

38. Lunan 
Bay. 

39. Same 
Place. 

40. Aber- 
deen Bay, 
off Black 
Dog and 

Newburgh. 

41. Same 
Place, off 
Newburgh 

and 
Colliston. 
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Date. 

1901. 
June 7, 

June 28. 

June 28. 

June 28. 

June 29. 

June 29. 

Temperature. 

8 | g (2) 

./€|8 
al gems 

13-0 | 11:4] 9:0 | 

| 

| | 

| | 

| 
| 

12-4 | 11-6 | 10-1 } 

| 

| 

128 | 10:9 | 11°3 

65 

| 

6 to 11 

Time Trawl 
Down. 

Le! 
: 2 

io: giRe 
nm q 

7.45 | 11.46 | 
p.m. 

7.25 
a.m. 

| 2.44 

7.36 
| p.m. 

11.25 
a.m. 

Fish Caught. 

Name. 

Cod, - 
Haddock, 
Whiting, . 
Plaice, 
Com. Dab,.. 

Cod, 
Codling, 
Ling, , 
Haddock, 
Whiting, 
Saithe, 
Com. Gurnard, 
Plaice, 

| Lemon Sole, 
Megrim, 
Long Rough Dab, 
Angler, 

Haddock, 
Whiting, 
Com. Gurnard, 
Plaice, 
Lemon Sole, 
Com. Dab, . 
Long Rough Dab, 

Haddock, .. 
Plaice, 
Gemmeous Dr ag 

onet, 
Flounder, ee 

Cod, 
Codling, .. 
Haddock, .. 
Whiting, 
Hake, 
Com. Gurnard, 
Plaice, 
Com. Dab,. 
Long Rough Dab, 
Flounder, .. 
Angler, 

Cod, 
Codling, 
Haddock, .. 
Whiting, 
Com. Gurnard, 
Plaice, a 
Com. Dab, : 
Long Rough Dab, 
Flounder, .. F 
Red Gurnard, 

ES S| 
a aaa 

| 

No. 
taken to 
Market. 

co) 

bo 

“Ibo < 

bob or 

“ep - 
Nae 

349 

No. | 
thrown 
Over- 
board. | 

Total 

‘10 

508 

w 

bon bo vo 

H 

WTRF WNOWrROO 

“Ir bo eo} 

} basket offal, not 

Remarks. 

enumerated. 

Steam Trawler 
“«Strathearn.” 

Small mesh net 
experiment. 

Small mesh net | 
experiment ; 
trawl caught; 16 
minutes down. 



Date 

East 

est 

1901. 
. Smith |June 29. 

Same June 29. 

Temperature. 

g | ¢8 
aire 

Hi I 2 
a/ale 

113 | 11:2 | 106 

9°10 | 10°0 | 10°3 

| 

44. Same [June 29.} 11°6 
Place. 

Between, July 1. 
; ened 

Hopeman. 
r 

46. Same 
lace. 

July 1. 

q 

4 
oF 

11°3 

of the Fishery Board for Scotland. 

NORTH SEA INVESTIGATIONS—TABLE [. 

10°9 

12°1 

11°8 

10°1 

104 

Depth 
in 

Fms. 

313 

‘Sto il 

6 te 10 

Time Trawl 
Down. 

Ss 
< Co) ay = 

5 S 
a 

a | © 

9.40 | 1.40 
p-m. | am, 

4.0 8.0 
a.m. | am. 

| 

9.5 | 1.40 
a.m. | p.m. 

2.0 6.0 
acm. | ‘a.m. 

6.45 | 10.45 
a.m. | a.m. 

Fish Caught. 

No. 
Name. taken to 

Market. 

|. 

Cod, 1 
Codling, 1 
Haddock, 1 
Whiting, a 
Hake, 1 
Com. Gurnard, 3 
Halibut, I 
Plaice, , 9 
Lemon Sole, 7 
Com. Dab, ne 
Long Rough Dab, 

21 

Codling, 3 
Haddock, 288 
Whiting, 8 
Saithe, 2 
Hake, 1 
Com. ’Gurnard, rah 
Turbot, 1 

| Brill, 1 
Plaice, ae 53 

| Lemon Sole, 2 
Com. Dab, ne 
Thornback, 2 
Angler, ; 

361 

| Cod, 1 
Jodling, bg 
Haddock, .. 238 
Whiting, 11 
Com. Gurnard, af 
Plaice, 65 

| Lemon Sole, 4 
Com. Dab, : EG 
Long Rough Dab, re 
Thornback, 1 
Pogge, : 

320 

Cod, ag 5 
Haddock, .. 51 
Whiting, : 
Hake, : 2 
Com. Gurnard, ae 
Plaice, 61 
Lemon Sole, 5 
Com. Dab,. E 3 
Long Rough D: wb, AC 
Angi er, : 

127 

Cod, 2 
Codling, } F 
Haddock, .. | 2 
Com. Gurnard, Se 
Plaice, 94 
Com. Dab, irs 
Thornback, 1 
Angler, : 

99 

No. 
thrown 

_ . figs akinel Oo Seats 

PNR Or OM sNTW 

Total 
No. 

bo 

i 

CeHoOrWOe eS 

~ 

fori ole <} 

bo bo 

OO bo He DOD WO bo 

Remarks. 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Place. 

47. Same 
Place. 

48. Same 
Place. 

50. Same 
Place. 

Date. 

1901. 
July 1. 

July 1 

July 1. 

July 2 

Temperature. 

Depth 
3 a in 

. S : Fins. 

< D ea) 

115 | 114 | 10°6 |7 to 12 

10°7 | 11:0 | 10°6 |7 to15 

10:0 | 10°8 | 104 |7 to 10 

Time Traw1l Fish Caught. 
Down. 

rc No. 

: 2 No. | thrown Total 
6 3 Name. taken to| Over- 
oa is Market.| board. 

11.35 | 3.35 | Cod, 3 3 
a.m. | p.m Codling, 1 2 3 

Haddock, 54 91 145 
Whiting, re 23 23 
Hake, 1 ia at 
Oom. Gurnard, a: 119 119 
Cat-fish, 2 Re 2 
Brill, 1 1 
Plaice, : 61 61 
Com. Dab,.. 33 33 
Thornback, 3 3 
Angler, 8 8 

126 276 402 

4,10 | 8.25 | Cod, i 1 
p.m. | p.m. | Codling, 1 1 

Haddock, .. 87 151 238 
Whiting, 5 20, 25 
Com. Gurnard, 49 49 
Red Gurnard, : 1 1 
Herring, ec 1 il 
Turbot, 2 ae 2 
Plaice, 86 3 89 
Com. Dab, . 4 53 57 
Long Rough Dab, t 2 2 
Thornback, 5 oe 5 
Angler, 5 5 

190 286 476 

8.45 | 12.50 | Cod, 4 ae 4 
p.m. | a.m. | Codling, , 3 3 

Haddock, 42 70 112 
Whiting, 20 32 52 
Saithe, Ke i 1 
Hake, ee a 1 
Com. Gurnard, ae 86 S6 
Plaice, 223 Bu 22% 
Lemon Sole, 5 : 5 
Witch, : 6 a 6 
Com. Dab,.. 26 at 26 
Thornback, 7 2 9 
Angler, A 14 14 

333 209 542 

1.50 | 5.50 | Cod, 3 a 3 
a.m.~| a.m. | Codling, bs 1 1 

Haddock, 26 37 63 
Whiting, 7 6 13 
Saithe, 1 a 1 
Hake, il de 1 
Herring, Bee 2 2 
Com. Gurnard, 50 50 
Plaice, 64 7 71 
Witch, : 1 2 3 
Com. ‘Dab, 6 163 169 
Long Rough Dab, 4 4 
Thornback, ‘ 1 1 
Pogge, 1 1 
Dragonet, .. 1 1 
Angler, 2 2 
Norway Pout, 1 1 

109 278 387 

Remarks. 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Temperature. eae Fish Caught. 
Dep) 

Date. 3 | in 3 & tn 0. Remarks. 
So | Fms. : Ss 0. rown 

o € $ a) a Name. taken to) Over- bea, 
a s Eat a as Market.) board. : 

1901. 
July 2. | 11-4 | 12°0 | 125 | 10 9.0 1.0 | Cod, 32 ia 1 as 1 

: a.m. | p-m. | Haddock, .. es 13 i 13 
Com. Gurnard, .. pe 13 | 13 
Plaice, nA Se 80 4 84 
Thornback, eA 1 1 
Angler, on Be 1 1 
Herring, .. o0 BA 1 1 
Sprat, a 1 1 

95 20 115 

July 2. 7 
103 | 12°6 | 10:0 | 12 to} 3.0 7.0 | Cod, Be be 1 Ae 1 

7 p.m. | p.m. | Haddock, .. ae 41 5 41 
Com. Gurnard, .. ce 21 21 

4 blaice ee: at 89 5 94 
Flounder, .. ae 1 1 
Com. Dab,.. a 2 13 15 
Thornback, ig i <e il 

134 40 174 

= = 

+) 53. Same | July 2.| .. ae as ae denn) 12.25 @ods ie se it be 1 
| Place. | p-m. | a.m. | Haddock, .. se 163 11 164 

: Whiting, .. oF se 1 il 
Com. Gurnard, .. Be 27 27 
Plaice, ; 126 13 139 
Lemon Sole, 1 : Ths 
Flounder, .. 1 if 
Com. Dab,.. 2 31 33 
Grey Skate, 1 1 
Thornback, Ap 2 Ss 2; 

j Angler, .. 36 a 1 1 ) BS al 
287 84 371 

Same | July 3.) .. i es », | 12.30] 4.30 | Haddock, .. cf 141 67 208 
| Place. a.m. | a.m.| Whiting, .. ae ne 3 3 

Com. Gurnard, .. ae 13 13 
Plaice, aa Re 122 2 124 
Com. Dab,.. - 3 18 21 

| Angler, .. ie i 3 3 

‘ 266 106 372 

55. Same |July3.| .. i ze PLONtO) 5:10) |) 9:10); Cod; fe ots 1 x il 
Place. 12 | am. | a.m. | Codling, a Sr. 1 1 

Haddock, .. sc 44 13 57 
Com. Gurnard, ie 17 17 
Herring, 9 9 
Sprat, oe ne 23 23 
Plaice, 45 as 153 8 161 
Flounder, . 56 2 Be 4 
Com. Dab, oe 6 34 40 
Thornback, AP 3 An 3 
Angler, on oe 3 3 

209 | 110 | 319 

96. Same | July 3. | 10°8 | 12:2 | 11°6 |10 to| 10.20| 10.41] Com. Gurnard, °.. 4 L i | Small mesh net Place. 12 | a.m.| a.m. | Sprat, : = oy 2 2 | experiment. 
= Plaice, Be ae 6 oe 6 

Com. Dab, an oF 9 9 

6 12 18 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Place 

57. Same 
Place. 

58. Same 
Place. 

59. Deep 
Hole, off 
Kinnaird 
Head. 

60. Aber- 
deen Bay, 
Cruden 

Skerries to 
the Black 

Dog. 

61. Same 
Place. 

Date. 

1901. 
July 3. 

July 3. 

July 4. 

July 4. | 

July 5. 

Time Trawl Temperature. Deva Fish Caught. 

Depth 
3 a in a ae 
2 o |Fms. A 2 No. | thrown 

i = = o 3 Name. taken to} Over- ie 
a = roa = x Market.| board. : 

6% to | 11.15 | 3.30 | Cod, ae 1 a 1 
12 | a.m. | p.m. | Haddock, .. 4 ne 4 

Com. Gurnard, mt 35 35 
Sprat, A 3 3 
Plaice, 183 68 251 
Flounder, .. 1 4 5 
Com. Dab,.. 2 12 14 
Thornback, 4 1 5 
Angler, ag 2 2 

195 125 320 

5 to] 40 8.5 | Cod, ¥ 2 a 2 
12 | p.m.| p.m. | Haddock, .. 22 es 22 

Com. Gurnard, ; 14 14 
Plaice, 68 4 72 

| Com. Dab,.. 3 3 6 
Thornback, 1 : 1 
Angler, ; 3 3 

96 24 120 

| 
1071 | 11-4 9°7 | 83 to} 83 | 853 | Cod, 3 3a) 

85 |am.| a.m. | Codling, 2 1 3 
Haddock, .. 111 92 203 
Whiting, 48 66 114 

} Cat-fish, il Ae 1 
| | Lemon Sole, se 4 4 

Megrim, 2 are 2 
Witch, d ae 25 ne 25 
Long Rough Dab, 41 41 

192 204 396 

| 5} to | 9.10 | 1.10 | Cod, 3 Ag 3 
20 |p.m. | a.m. | Codling, i 4 4 

| Haddock, .. 239 595 834 
| Whiting, 722 363 1085 

Saithe, 1 1 2 
| Hake, bs il tf: 1 

Com. Gurnard, : 87 87 
Plaice, 97 4 101 

| } Lemon Sole, 5 1 6 
Com. Dab,.. = 209 713 922 
Long Rough Dab, 2 82 82 
Cuckoo, or Sandy 

Ray, é ae i ] 
Starry Ray, 1 1 
Angler, 6 6x 

1277 1858 3135 

12°4 | 12°0 | 11°9 | 8 to | 2.15 | 6.30 | Cod, 4 £ 4 
15 | am. | am. | Codling, Bo 14 14 

Haddock, .. 1824 831 2655 
Whiting, 47 34 81 
Com. Gurnard, ne 63 63 
Herring, = 88 88 
Sprat, oe 1 a 
Brill, 1 A il 
Plaice, 307 24 331 
Flounder, . . Me 1 al 
Com. Dab, ae 572 1030 1602 
Long Rough Dab, ia 10 10 
Grey Skate, a 2 2 
Thornback, 1 i 
Angler, 8 8 

2755 2107 4862 

Remarks. 

Small mesh net 
experiment. 

etna 

Sathayee: = 

F¢ 

A Le ein’ aaaey 

nae 
— 

ad 



| = ce 

63. Same 
Place. 

“Aberdeen. 

65. Aber- 
deen Bay, 

off New- 
burgh. 

pee ee ee ee 

+% ; * 

| 62. Aber- 

Collieston. 

Temperature. 
Depth 

Date. a g in 
s 8 Fms. 

po 5 i 
< n Q 

1901, 
July 5. 10 

July 5. | 8 to12 

j j 

| | 
| 
| | 

July 30.) 16°8 | 148 | 13°9 | 62 

| 
| 
| 

| 

| | 

July 30.) 12°2 | 12°8 | 13°4 |6 to 10 

‘ fy ~~ 
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NORTH SEA INVESTIGATIONS—TABLE 

: | 
cae awl Fish Caught. 

So No. Remarks, 
7 2 No. | thrown Total 
6 3 Name. taken to) Over- | “x5 
hea (ls Market. | board. é 

| 
11.40 | 12.20 | Cod, 2 an 2 | Small mesh net 
a.m. | p.m, | Codling, Se 6 6 experiment. 

Haddock, .. 10 3 18 
Whiting, 1 11 12 
Com. Gurnard, , 12 12 
Brill, 1 we 1 
Plaice, 19 Pe 19 
Com. Dab,.. 18 158 176 
Grey Skate, 4 4 
Angler, 4 4 

51 | 198 | 249 

} 

1.5 |° 5.5. | Cod; 1 af 1 
p.m. | p.m. | Codling, j 4 4 

Haddock, 2144 2125 4269 
Whiting, | 129 40 169 

| Hake, Nc ean 1 
Com. Gurnard, : 16 16 

| Herring, : 10 10 
| Turbot, 2 26 2 
| Brill, 2 fs 2 
| Plaice, Hoes 4 326 
H Lemon Sole, 2 1 3 
| Flounder, .. a 1 i 

Com. Dahb,.. 132 884 1016 
Grev Skate, : 4 4 
Thornback, 2 2 
Sandy Ray, 1 1 

P Angler, 3 2 2 

2735 3094 5829 

. 

1.30 | 2.36 | Cod, aye le ote 5 | Steam Trawler 
p-m. | p.m, | Codling, 29 17 46 “* Strathclyde.” 

Ling, : 7 ae 7 | Small mesh net 
Haddock, 188 139 327 experiment. | 
Whiting, 18 17 35 
Saithe, 1 Be 1 
Com. Gurnard, As 8 8 
Lemon Sole, 83 3 86 
Megrim, 10 ae 10 
Grey Skate, 2 7 2 
Starry Ray, 1 Be if 
Angler, 5 5 

344 189 533 

715 | 11.26 | Cod, 1 er 1 
p.m. | p.m, | Codling, .. 3c 22 22 

Haddock, .. 684 309 993 
Whiting, .. 42 - 42 
Com. Gurnard, 25 266 291 
Turbot, 4 4 
Brill, 2 es 2 
Plaice, . 696 55 751 
Lemon Sole, 7 15 22 
Flounder, .. 3¢ if 1 
Com. Dab, . 239 4480 4719 
Long Rough Dab, ee 35 35 
Thornback, A 4 1 5 
Sand-eel, : 3 3 
Angler, 33 33 

1704 5220 6924 
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NORTH SEA INVESTIGATIONS—TABLE 

Temperature. ree ewl Fish Caught. 

Depth . 
Place. Date. 3 di in = No. Remarks. 

3 S | Fms. ' 2 No. | thrown! otal 
“5 73 = 6 5 Name. taken to} Over- No 
a ms Ss = fe Market. | board. | ; 

1901. } 
66. Opposite] July 31.| 14:6 | 13-4 | 14:1 | 11 to) 11.52 | 12.37) Codling, .. 28 2 16 18 | Small mesh net 

Ythan. 13 | a.m. | p.m. | Haddock, .. at 94 20 114 experiment. 
Whiting, .... 59 132 191 
Com. Gurnard, .. 8 17 25 
Plaice, i 8 49 if 50 
Lemon Sole, Be 4 aa 4 
Com. Dab, .. , 75 70 145 
Long eae Dab, oe 8 8 
Angler, ; Be if il 

291 265 556 

| 

67. Same |July 31.) .. Ae Fe Sco 2s 220101 46.10) | s@ Odin py seer i 2 41 43 
Place. p.m.-| p.m. | Haddock, .. a 683 81 764 

| Whiting, .. ee 238 193 431 
Hakessi) at 1 We 1 
Com. Gurnard, .. 13 103 116 

| Herring, .. ee a 1 1 
Brill, oe ae 1 1 
Turbot, .. ie 33 oe 3 
Plaice, .. = 468 9 477 
Lemon Sole, an 11 5 16 
Flounder, .. a fie 2 2 
Com. Dab, : 338 5378 5716 
Long Rough Dab, oe 4 4 
Angler, .. $ a 6 6 

1758 5823 7581 

68. Burg- | Aug. 2.2} 14 | 14:7 | 11:4 | 53} to}| 5.15 | 8.15] Codling, .. af fe il 1 
head Bay, 15 |a.m. | a.m. | Haddock, .. oh 143 144 287 
Moray Whiting, .. bi 19 17 36 
Firth. Pail Com. Gurnard, .. BS 235 235 

Red Gurnard, .. x8 1 1 
| Brill, : ie 1 a6 1 

Plaice, tes Se 165 1 166 
Lemon Sole, a 3 i 10 
Witch, a = | 2 2 

| | Com. Dab, : 65 | 386 451 
| Long Rough Dab, Pe 32 32 
| } Thornback, a 25 = 25 

Solenette, .. ie ape al 1 if 
Angler, : 19 19 

421 846 1267 

| 

| | 
69. Same | Aug. 2.| .. .. | « | 5 to] 845 | i2.20| Cod, Sh user 1 1 
Place. 25 | a.m. | p.m. | Codling, oe ae 2 2 

Haddock, .. me 44 59 103 
Whiting, .. os 5 6 iil 
Saithe, me aS 2 2 
Hake, ¢ ae 1 5 al 
Com. Gurnard, aA aA 182 182 
Brill, = ae 4 ae 4 
Plaice, at ne 157 23 180 
Lemon Sole, as 2 a 2 
Witch, ee a a 2 2 
Com. Dab, ‘ 32 296 328 
Long Rough Dab, én 10 10 
Thornback, 20 11 it 12 
Angler, aa a ee 9 9 

257 592 849 



70. Same 
Place. 

71. Same 
Place. 

72. Same 
Place. 

Aug. 2. 

Aug. 3. 

Aug. 3. 

| Air. 

14°9 

14'9 

Surface. 

13°7 

of the Fishery Board for Scotland. 

NORTH SEA INVESTIGATIONS—TABLE I. 

Temperature. 

Bottom. 

121 

Time Trawl 
Down. 

Hauled. 

4.15 
| p.m. 

5 to 11 

"4.0 
a.m. 

12.55 
a.m. 

10.10 
a.m, 

1.15 

9.45 
p.m. 

“10 

p.m. 

a.m. 

Fish Caught. 

157 

{ = we 
No. | thrown 

Name. taken to| Over- Total 
‘Market.) board. Ge 

Cod, 2 2 
Codling, ba 1 a 
Haddock, .. 124 181 305 
Whiting, 40 17 57 
Hake, 13 A 13 
Com. Gurnard, ; 23 23 
Plaice, 25 2 27 
Witch, 11 1 12 
Com. Dab,. as uit 117 
Long Rough Dab, 3 3 
Angler, , 3 3 

215 348 563 

Cod, 5 ne 5 
Codling, af 3 B} 
Haddock, .. 74 131 205 
Whiting, 7 13 20 
Hake, : 2 se 2 
Com. Gurnard, we 201 201 
Red Gurnard, oe 4 4 
Plaice, 142 11 153 
Lemon Sole, 3 8 11 
Com. Dab,. 41 534 575 | 
Long Rough Dab, ce 3 3 
Thornback, : 16 56 16 
Sandy Ray, cc 1 il 
Grey Skate, ae iL 1 
Solenette, .. a at 1 
Angler, 2 12 14 

292 923 1215 

Codling, Bs 6 6 
Haddock, .. 16 59 75 
Whiting, .. 6 19 25 
Com. Gurnard, nh 255 255 
Red Gurnard, ore mi 1 
Cat-fish, il aie 1 
Brill, il i i 
Plaice, 263 13 276 
Lemon Sole, 5 6 11 
Com. Dab, . 98 881 979 
Long Rough Dab, ne 2 2 
Thornback, eis 22 4 26 
Solenette, .. a al 1 
Angler, 20 20 

412 1267 1679 

Cod, 5 5 
Codling, 1 1 Pe 
Haddock, .. fh ss 7 
Com. Gurnard, oe 61 61 
Plaice, 780 1197 1977 
Flounder, .. oF 24 24 
Com. Dab,.. 23 461 484 

| Solenette, .. Ae 2 2 
Thornback, 8 2 10 

824 1748 2572 

Cod, 3 . 3 
Codling, a0 1 1 
Haddock, .. it 2 3 
Whiting, .. 1 ae 1 
Com. Gurnard, is 41 41 
Plaice, 343 229 572 
Flounder, . . ae 19 19 
Com. Dab,.. 3 259 262 
Thornback, ie 1 1 
Starry Ray, 4 “ie 4 
Angler, 5 2 2 

355 554 909 

Remarks. 

Net split. 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Place. 

75. Same 
Place. 

76. Same 
Place. 

77. Same 
Place. 

78. Same 
Place. 

79. Same 
Place. 

Date. 

1901. 
Aug. 5. 

| Aug. 5. 

Aug. 5. 

Aug. 6. 

Aug. 6. 

Temperature. 
Time Trawl Fish Caught. 

Down. 
Depth 

3 d in = = No. 
eS o | Fms. : LD o. |thrown 

s 7 2 zs) 5s Name. taken to| Over- ree 
a a a - ae Market.| board. : 

5 to | 2.35 | 5.45 | Cod, ae as 6 ? 6 
11 am. |am. | Codling, .. ae x 2, 2 

Haddock, .. 4s 6 i ia 
Com. Gurnard, .. 6 121 121 
Plaice, Ae aad | Ne petesl aL 538 1349 
Lemon Sole, ol, are 1 1 
Flounder, .. 3% 35 35 
Com. Dab,.. 24 862 886 
Solenette, .. ae a 3 3 
Thornback, BG 4 2 6 
Angler, ce Ss 4 4 

851 1569 2420 

IDe2 a) 1B s2 i 138 “5 6.15 | 7°5 | Haddock, .. A 1 bre at! 
a.m, | a.m. | Com. Gurnard, .. a 19 19 

Plaice, 68 19 87 
Flounder, .. a a ul 7 
Com. Dab,.. isis 2 ail 33 
Thornback, Pe 1 1 2 
Angler, 1 1 

72 78 150 

,, |12.80}] 3.40 | Cod, 7 ee 1 “eh 1 
p.m. | p.m. | Codling, ac sis 2 2 

Haddock, .. ee 2 ae 2 
Com. Gurnard, ae 96 96 
Plaice, 1330 1021 2351 
Flounder, .. ee 21 21 
Com. Dab,.. 66 317 383 
Thornback, 11 1 12 
Angler, ee if 1 

1410 1459 2869 

», | 211.55] 3.5 | Codling, oh a 1 1 
p.m. | a.m. | Haddock, .. “ 2 1 3 

Whiting, 5 oa 1 i 
Com. Gurnard, ae 123 123 
Plaice, 659 669 | 1328 
Lemon Sole, 1 2 3 
Flounder, .. ae 27 27 
Com. Dab,.. 52 814 866 
Solenette, .. os ae af 1 
Thornback, ts 7 4 ibh 
Angler, ae 26 6 6 

721 1649 2370 

MO) ABest es 3.50 | 7.5 | Cod, - ne 2 Ga 2 
a.m. | a.m. | Haddock, .. 1 1 2 

r Com. Gurnard, a 139 139 
Plaice, 705 368 1073 
Flounder, .. at 27 27 
Com. Dab,.. 50 455 505 
Solenette,.. an ae 1 ~ 1 
Thornback, a 5 a 5 
Angler, ee ae Api 1 
Dragonet, .. 1 1 

763 993 1756 

Remarks. 

Small mesh 
experiment. 

net 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Pe: Temperature. ae era Fish Caught. 
Depth A EE Eee 

Date. | 3 a in ra ne Paks: Remarks. 
o «| Fms. : 2 0. | thrown i 

s € $ 6 3 Name. ‘taken to! Over- seat 
a = 3 a ra Market.| board. | ; 

1901. 
. Same | Aug. 6. ; a . |) to1]) 7.45 | 10.55 | Cod, uk 3 ae 3 
Plave, a.m, | a.m. Haddock, ‘ 2 - 2 

Com. Gurnard, ae ae 102 102 
Plaice, An a 482 327 809 
Flounder, -. ie 2 17 17 
Com. Dab,.. e. 24 301 825 
Angier, .. a is 3 3 

511 750 1261 

| 81. Same | Aug. 6.] .. x Re ., | 1110} 2.20 | Com. Gurnard, .. se 58 58 
| Place. ams | yim, | Place; 2. 3c 743 542 1285 
i Flounder, .. Se a 17 17 

Com. Dab,. . He 32 220 252 
Thornback, Fa 9 ie 9 
Angler, .. Ae bie 4 4 

x 784 841 1625 

82, Dog | Aug.21.) 156 | 13°3| .. 58 | 2.10 | 3.83 | Cod, 50 ve 1 ea 1 | S.T.‘Star of Hope.” 
e, about : p.m. | p.m. | Codling, .. PF, 22 47 69 | Small-mesh net 

Ling, ay, 2 ‘fe 2 experiment. 
Haddock, 36 554 12 566 - 
Whiting, . at ve 51 7 58 
Hake, oe He 1 is 1 
Cat-fish, .. <A 1 ee te 
Com. Gurnard, .. 36 13 13 
Plaice, ae A 1 oe 1 
Lemon Sole, BC 87 8 95 
Com. Dab,. 7 bo 131 131 
Long Rough Dab, os 104 104 
Megrim, 8 oe 8 
Grey Skate, ae 1 Si 1 
Starry Ray, 6 As 6 
Angler, .. no é. 1 1 

735 323 1058 

83. Aber- |Sept.4.| 11:4 | 124 | 55 |Sto9| 6.15 | 9.45 | Codling, .. sia a0 14 14 S T. ‘Ocean King.” 
deen Bay, a.m. | a.m. | Haddock, .. ae 3669 51 3720 

off Colliston. : Whiting, .. = 110 93 203 
; Com. Gurnard, .. ee 38 38 
Tg Flounder, .. He 9 Fis 9 

; Com. Dab,.. a 219 1142 1361 
Biaice;  <. ot 420 36 466 
Turbot, .. 75 4 ie 4 
Brill, ve He 1 Ae 1 
Lemon Sole, BS By) 1 4 
Angler, .. F oe 3 3 
Thornback Ray, . ae Be 2 2 

4435 1380 5815 
Ta SS ee 

Sept.4.| .. | + * 10 | 12.12)12.46| Codling, .. te a 23 23 | Small-mesh net 
| p.m. | p.m. | Haddock, .. a 493 57 550 experiment. 

| Wihiting ss <).. 1 12 13 
Com. Gurnard, .. i 6 6 
Place lee ae 40 2 42 | 

| Flounder, .. es 1 its ti] 
| | Com. Dab,.. oe 1 243 244 
| | Lemon Sole, ste 1 ap 1 

Angler, .. - ne 1 1 

| 537 344 881 
| Ee ee = | 

| ] 

PA te 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Place. Date. 

1901. 
85. Aber- | Sept. 4. 
deen Bay, 

off Belhelvie 

86. Spey | Sept. 6. 
Bay, Moray 

Firth. 

87. Burghead) Sept. 6. 
Bay. 

88. Dornoch | Sept. 6. 
Firth, off 
Dunrobin 

_ Castle. 

89. Same | Sept. 6. 
Place. 

90. Burghead! Sept. 7. 
Bay. 

Temperature. pure Trawl Fish Caught. 
own. 

Depth 

d | in = No. 
3 S | Fms. F 2 No. | thrown 

= = = 6 Ey Name. taken to} Over- 

2ia|a nl aS: Market.| board 

9to10) 1.28 | 2.10 | Codling, Be 26 
p.m. | p.m. | Haddock, .. 1032 54 

Whiting, 4 36 
| | Com. Gurnard, Sis 35 

Com. Dab,.. 575 731 
Plaice, 148 7 
Turbot, 1 oes 
Lemon Sole, 3 2 
Starry Ray, 5 1 

1759 890 

7t09}| 10.55 | 11.55 | Codling, .. 4 me 
a.m. | a.m, | Haddock, .. 16 as 

Lythe, 6 Sc 
Plaice, 10 ate 
Com. Dab,.. 18 en 
Com. Gurnard, 5 298 

54 298 

(Py 2.5 3.5 | Haddock, .. 9 ee 
p.m. | p.m. | Whiting, i ie 

Plaice, ; 44 ae 
Com. Dab,.. 38 117 
TFurbot, i AG 
Com. Gurnard, 5 2 
Angler, 5 sia auf 
Thornback Ray, .. if 

93 121 
SSS sees 

10 | 6.5 | 9.5 | Haddock, .. 4 
p.m. | p.m. | Plaice, 57 

61 5 

6 to 10} 9.55 | 2.10 | Haddock, .. ao 2 
p.m. | a.m. | Plaice, 128 

Brill, 2 

132 4 

6.15 | 10.15 | Cod, 2 He 
6to8|am.] a.m. | Codling, .. a 14 

Haddock, .. 423 a 
Whiting, ae 14 
Plaice, ae 147 Fr 
Com. Dab,.. 88 219 
Brill, : as il ae 
Com. Gurnard, .. Ae 97 
Thornback Ray, .. 2 ne 

663 344 

Remarks. 

Small-mesh net 
experiment. 

Net damaged. 

Small-mesh net 
experiment. 

A 1}-inch cod end 
was used on the 
Otter Trawl. 
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NORTH SEA INVESTIGATIONS-—TABLE I. 

Time Trawl . ae howe Fish Caught. 

ep 
Place. Date. 3 g in | No. Remarks. 

; 3 g |Fms.| ,; 3 5 No. | thrown] potq) 
PS r= 3 ° ba Name. taken to] Over- NG 
= 5 a iS ie Market. | board. : 

\ 1901, 
|91. Burghead - a8 5 7 110.20} 4.20 } Codling, .. ad 1 20 21 

Bay. a.m. | p.m. eddock, a i age :% 132 
aice, = ti 25 1 258 

Com. Dab,. . ae 109 228 337 
Solenetie, .. ie Pe 1 a 
Com. Gurnard, .. 50 118 118 
Thornback, oe 2 ae 2 
Angler, .. 5a ce 4 4 

501 372 873 

92. Same |Sept.7.] .. oe .. |54to8! 4.45 | 88 
Place. p.m. | p.m. | Cod, =F me 10 Be 10 

Codling, .. ais a 3 3 
Haddock,.. 64 2 66 

i Bite ieee Mclos é 134 a NCGS be - 2 
hay Com. Dab,.. ; 69 207 276 
a Brill, Be ys 1 2 1 
- Lemon Sole, ee 5 Rie 5 
Bi Com. Gurnard, .. uh 114 114 
=o Angler, .. * sorte 5 5 

277 341 618 

93. Same |Sept.9.| .. st -- |6to8|] 5.0 | 9.5 
Place. a.m. | a.m. | Cod, + = 1 ae 1 
‘ Codling, .. a oe 117 117 

Haddock, .. ~ 23 Be 23 

ire me ie Gia iio 191 aice ths as ys 
Com. Dab,.. |. | 100 398 498 
Brill, AS at 1 Ss 1 
Com. Gurnard, .. a 100 100 

a Thornback Ray, .. 4 ae 4 

320 619 939 

| | 94. Same |Sept.9] .. | .. .. | 6to | 930] 1.30 | Haddock,.. .. 3 4 7 
| Place. 8 | a.m. | p.m. oe p a 8 1 56 1 

iting, .. ad or 7 7 
Plaice | .. |.| 276 17 | 298 
Com. Dab,.. ave 210 375 585 
Lemon Sole, “3 1 oe 1 
Turbot, .. a 1 in 1 
Brill HA vi 6 BO 6 
Com. Gurnard, |. | .. 136 | 136 
Angler, .. 38 a 3 3 
Grey Skate, aa 2 A 2 

500 542 1042 

| 95. Same |Sept.9.| .. bs oe 3 2.0 | 6.0 | Codling, .. a ae 2 2 
Place. p.m. | p.m. | Haddock, .. - 37 ee 37 

Whiting, ne bi 3 3 
Plaice, & a sl | 63 5 68 
Com. Dab, o 13 77 90 
Com, Gurnard, .. ei 15 15 

113 102 215 

| 96. Aber- Sept. 10.) .. “s .. | 7to | 9.50 }10.55| Codling, .... és 4 4 | Small-mesh net 
| deen Bay, 9 a.m. | a.m. | Haddock, .. 4 133 160 293 experiment, with 
4 off Whiting, .. ae ee 26 26 1}-inch cod end. 
| Newburgh. Plaice;  °.: he 62 8 70 | 
i Com. Dab, ts 37 3 40 
i Lemon Sole, i 7 ae i 
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Place. 

97. Aberdeen 
Bay, off 

Newbur: oh. 

| 98. Dog 
Hole, 12% 
miles 8. E. 

from 
Girdleness. 

99. Aber- 
deen Bay, 

off 
Newburgh. 

100. Same 
Place. 

Date. 

1901. 
Sept. 10. 

Nov. 5. 

Nov. 6. 

Part I1.—Twentieth Annual Report 

NORTH SEA INVESTIGATIONS—TABLE I. 

Temperature. 

Senlitea 
g:\> 2 

= 5 re) 
< 1 a 

| 

| | 

LOA) sg) 

7 to 

8 to 
13 

iene Tey Fish Caught. 

3 No. 
2 & No. | thrown 

r) ie Name. taken to) Over- ae 
a x Market | board o. 

4.0 8.3 | Cod, 4 0 4 
p.m. | p.m. | Codling, 9 5 14 

Haddock , 2108 Se 2108 
Whiting, 118 19 137 
Plaice, 105 ie 105 
Com. Dab,.. 80 58 138 
Lemon Sole, 9 3 12 
Com. Gurnard, my 12 12 
Grey Skate, 1 ax 1 

2434 97 2531 

2.15 | 3.50 | Codling, 25 = 25 
p.m. | p.m. | Haddock, .. 212 43 255 

Whiting, .. sis 50 50 
Com. Gurnard, ave 35 35 
Turbot, 2 a 2 
Plaice, 1 i3 1 
Lemon Sole, 42 ae 42 
Megrim, 18 ne 18 

| Witch, 22 a 22 
| Com. Dab, . d 22 ~ 22 

Long Rough Dab, D6 52 52 
Grey Skate, 4 4 8 
Starry Ray, : 7 7 
Angler, 5 5 

348 196 544 

6.0 | 10.10 | Cod, 1 ae 1 
p.m. | p.m. | Codling, .. 34 5 39 

| Haddock, .. 878 42 920 
Whiting, 377 85 462 

| Com. Gurnard, 44 27 71 
Turbot, 1 e i 
Plaice, 345 29 374 
Lemon Sole, 1 4 5 
Com. Dab, . : 405 1339 1744 
Long Rough Dab, be 57 57 
Solenette, .. : 1 1 
Thornback, i 1 
Spotted Ray, 1 1 
Starry Ray, 8 8 
Pogge, a 5 5 
Dragonet, . . 1 1 
Angler, 8 8 

2086 1613 3699 

2.55 | 6.55 | Codling, .. 14 55 14 
am. | a.m. | Haddock, .. 1863 71 1934 

Whiting, 550 108 658 
Com. Gurnard, 3 11 14 
Turbot, 2 he 2 
Plaice, 44 1 45 
Com. Dab, . : 173 565 738 
Long Rough Dab, 50 12 12 
Thornback, : 1 1 
Starry Ray, 11 il 
Pogge, ; 5 5 
Angler, 2 2 

2649 787 3436 

| 

Remarks. 

8. T. ‘Loch Ryan.” 
Small - mesh net 
experiment. 



Place. 

101. Aber- 
been Bay, 

off 
Newburgh. 

102. Same 
Place. 

103. B’tween 
Coastguard 
and Black 

Dog. 

Lybster, 
Caithness. 

ank. 

of the Fishery Board for Scotland. 
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Date. 

1901. 
Nov. 6. 

Nov. 6. 

Nov. 6. 

104. Off | Noy. 8. 

105. Smith | Nov. 8. 

Temperature. 

Surface. Bottom. Air. 

11°2 | 10°6 | 10-4 6 to 
13 

6 to7 

23 to 
34 

26 
am. | am. Cod 

Codling, 
Haddock, .. 
Com. Gurnard, 
Plaice, 
Lemon Sole, 
Com. Dab,.. 
Starry Ray, 
Angler, 

pee Fish Caught. 

Ei No. 
: es No. | thrown Total 

i} ES Name. taken to] Over- | “Vy 
fe Market. | board. : 

8.0 | 12.20} Codling, .. 11 13 24 
a.m. | p.m. | Haddock, .. 254 59 313 

Whiting, Pe 661 661 
Com. Gurnard, 13 20 33 
Turbot, 1 ‘i 1 
Brill, 3 oe 3 
Plaice, 1712 106 1818 
Flounder, .. 97 ate 97 
Com. Dab, . , 566 423 989 
Long Rough Dab, ae 6 6 
Thornback, is i 1 
Starry Ray, 16 16 

2657 1305 3962 

1.0 | 1.85 | Haddock, .. 2 2s 
p.m. | p.m. | Plaice, ; 789 789 

Flounder, .. 12 ‘ 12 

803 Ly 803 

2.45 | 6.45 | Codling, 34 9 43 
p.m. | p.m. | Whiting, 37 144 181 

Haddock, 343 183 526 
Com. Gurnard, 8 G 15 
Turbot, 11 ce 11 
Plaice, 1254 126 1380 
Lemon Sole, i 1 1 
Flounder, .. 33 ae 3 
Com. Dab,. . 809 553 1362 
Pogge, 3A 1 1 

2529 1024 3553 

1.0 5.0 | Cod, 5 3 5 
a.m. | a.m, | Codling, 111 3 114 

Haddock, .. 60 115 175 
Whiting, 242 63 305 
Brassie, ae 54 54 
Com. Gurnard, 12 194 206 
Red Gurnard, ef i it 
Brill, : 2 se 2 
Plaice, 12 ae 12 
Lemon Sole, 84 95 179 
Com. Dab,. ; 7 685 692 
Long Rough Dab, ots 57 57 
Solenette, . : = 3 3 
Sandy Ray, “3 1 1 
Grey Skate, 7 ae 7 
Starry Ray, BY 12 12 
Thornback, , 28 28 
Angler, : 36 36 
Pogge, : . 15 15 
Dragonet, .. rs 7 7 
Conger Eel, 4 56 4 
Norway Pout, - 1 1 

546 1376 1922 

9.10 | 10.15 
6 ot 6 

15 Ae 15 
6 YA 6 

He 37 37 
13 = 13 
20 Be 20 
34 17 51 

oc 1 1 
1 1 

94 56 150 

Small - mesh net 

Small - mesh 

Remarks. 

experiment, 

net 
experiment. 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Temperature. sane Tray! Fish Caught. 
Depth : 

Place. Date. 3 a in ra : Pe 
a o | Fms é 2 0. rown 

a = 3 a) 3 Name. taken to} Over- Total 
a ie ro a = Market. | board. : 

1901. 
106. Off | Nov.8. 7 to | 3.10 | 7.20 | Cod, 4 : 4 
Golspie, 10 | p.m. | p.m. | Codling, 18 22 40 
Dornoch Haddock, . 2 2 2 
Firth. Whiting, 8 66 74 

Hake, aa 1 ae 1 
Com. Gurnard, 53 29 82 
Brill, ty 9 ne 9 
Plaice, 2650 271 2921 

j Lemon Sole, 9 4 13 
Megrim, il a 1 

| Com. Dab,. . 494 1407 1901 
| | Solenette, .. ae 2 2 

Grey Skate, a 3 3 
Thornback, 17 + uf 
Angler, sie 3 3 
Pogge, 8 8 
Dragonet, .. 2 2 

3266 | 1817 | 5083 | 

107. Same | Nov. 9. | 10:2 | 10:0 | 10°71 | 7 to | 5.45 | 9.50 | Codling, 9 i 16 
Place. 10 | am. | am. | Haddock, .. 1 52 1 

Whiting, 2 13 15 
| Com. Gurnard, rs ta 11 

Herring, ie 1 1 
Plaice, . 2019 2019 

1 Lemon Sole, 35 14 49 
Com. Dab, 428 1371 1799 
Grey Skate, a 8 8 
Thornback, 18 18 
Angler, : 6 6 
Pogge, 1 1 

2512 1432 3944 

108. Same | Nov. 9. 9 to | 10.50] 3.0 | Cod, 1 1 
Place. 13 | am.|p.m.| Codling, .. 45 ib 46 

Haddock, .. 17 17 
Whiting, 20 1 21 
Com. Gurnard, 27 oy: 27 
Herring, ben 1 il 
Halibut, 1 : 1 
Brill, 6 6 
Plaice, is 2126 2126 
Black Sole, 1 1 
Lemon Sole, 12 12 
Megrim, 1 “3 1 
Com. Dab, 260 596 856 
Grey Skate, 4 55 4 
Angler, 3 2 2) 

2521 601 3122 

| 
109. Same | Nov. 9. ee S:300} 715) | ods 15 15 
Place, off p-m.| p.m. | Codling, .. 22 5 27 
Dunrobin Haddock, .. 31 31 
Castle. Whiting, .. a 31 27 58 

Com. Gurnard, .. 10 11 21 
Brill, 13 : 13 
Plaice, 1769 1769 
Lemon Sole, 14 5 19 
Com. Dab,.. 443 885 1328 
Grey Skate, ae 4 4 
Thornback, 12 12 
Angler, E 4 4 
Pogge, i 1 

2360 942 3302 

Remarks. 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Temperature. ge Fish Caught. 

__|Depth ere bi 
Place. Date. 3 = in rd No. Remarks. 

3 Sims: |. 2 No. | thrown) ota 
a Uiliicks 3 © 5 Name. taken to Over- | “x5 
z S 8 3 es Market.) board. : 

: 

1901. | 
110. Dor- | Novy. 10. 9 to 13) 6.0 | 10.30 | Cod, 6 6 
noch. p.m. | p.m. | Codling, .. As 10 10 | 

Haddock, .. 1 | 
Whiting, : 5 9 14 | 
Com, Gurnard, .. 12 5 il | 
Brill, : 3 3 
Plaice, = 3S 1493 1493 | 

| Lemon Sole, 5 1 6 
| Witch, 1 Be 1 
Com. Dab,. . 268 228 496 
Grey Skate, 6 RS 6 
Angler, ce te 4 4 
Pogge, “5 in Fa a 1 
Gobius minutus, . . se 1 ik 

1800 259 2059 | 
wee ee 

111. Same |Nov.11.| .. os a ms 5.30 | 9.40 | Codling, .. A 10 10 
| Place. am.| a.m. | Whiting, .. a 49 49 | 

Com. Gurnard, 7 7 
Brill, 5 y 3 3 
Plaice, af ») 437 437 | Net split. 
Lemon Sole, we 4 4 
Black Sole, uf 1 
Megrim, Pr 1 1 
Com. Dab,.. a 177 177 
Grey Skate, ae a3 2 2 
Angler, .:. se ie 2 2 

689 4 693 

112. Same |Nov.11.; .. zh ie », | 11.40] 3.15 | Codling, .. ar 2 ul 3 
Place. a.m. | p.m. | Whiting, Ss ee 9 9 

Com. Gurnard, .. 9 5 14 
Herring, ae 3< 3 3 
Brill, nl a 7 Bd 7 
Plaice, .. a 849 Ea 849 
Lemon Sole, ae 6 % 6 } 
Com. Dab, ae 164 269 433 
Grey Skate, a ms 4 4 

1037 291 1328 j 

113. Same |Nov. 11.) 6:2 | 84 | 9:8 8 4.30 | 5.45 | Haddock, .. we “5 1 1 | Small-mesh net 
Place. p.m. | p.m.} Whiting, .. ae Sa 33 33 experiment. 

Com. Gurnard, .. Se ti 7 
Brill, 4, i 1 ae 1 
Plaice; _.. ae 217 12 229 | 
Lemon Sole, aN 6 “5 6 | 
Com. Dab, $f 23 36 | 59 | 
Solenette, .. ie a 1 1 
Grey Skate, an as 1 if 

247 91 338 

114. Dog | Nov. 28.) 10'2 | 91 | 98 68 | 3.15 | 4.30 | Cod, zi * 4 zs 4 | S.T.“Star of Hope.’ 
Hole, 9 p-m. | p.m. | Codling, .. ae ag 4 4 | Small-mesh net 

miles 8. E. Haddock, .. ae 52 Pal 73 experiment. 
by E. from Whiting, Be 5 7 12 
Girdleness. Com. Dab, FA 12 12 

Lemon Sole, es 5 Ss 5 
Long Rough Dab, ‘is 18 18 
Witch, ... Rs 3 < 3 
Gurnard, .. * 1 1 
Angler, se = 1 1 
Starry Ray, = ee 7 dl 
Grey Skate, 56 1 1 

69 72 141 

¥ 
a) 

a 



166 Part I11,—Twentieth Annual Report 

NORTH SEA INVESTIGATIONS—TABLE I. 

Temperature. pune Trew Fish Caught. 
Depth sins ie 

Place. Date. a a in ro No. 
S 6 |Fms. : 2 No. | thrown) Total 

s = = 6 = Name. taken to} Over- No. 
= a a = | Market, | board. 

1901. 
115. Aber- | Nov. 28. 7tol2) 7.15 | 11.20 | Cod, 10 10 
deen Bay. p.m. | p.m. | Codling, . 56 56 

Haddock, 186 186 
Whiting, 170 170 
Plaice, 54 54 
Com. Dab,.. 63 63 
Starry Ray, 122 122 

661 His 661 

117. Aber- | Nov. 29. 18 to} 4.30 | 5.50 | Cod, 5 . 5 
deen Bay, 11 | p.m. | p.m. | Codling, 33 : 3 
between Haddock, .. 3} : 3 

Black Dog Whiting, .. 3 5 5 
and Plaice, ; Be 1 a 1 

Belhelvie. Long Rough Dab, is 3 3 
Starry Ray, ie 12 

12 20 32 

118. Aber- | Nov. 29.| 8:2 76 77 |13to]! 6.20 | 10.20} Cod, 4 ne 4 
deen Bay. 15 | p.m. | p.m. | Codling, 59 55 114 
Shot off Haddock, .. 119 aK 119 
Belhelvie, Whiting, ab 217 217 
proceeded Plaice, ie 10 ae 10 
to near Com. Dab,. . 6 10 16 
Cruden Lemon Sole, 11 5 16 

Scars and Angler, : Ae 2 2 
back. Grey Skate, 1 bi 1 

Starry Ray, 47 55 102 

257 344 601 

119. Dog |Dee. 16.|¢ 12°2 79 57 1.25 | 2.25 | Codling, 59 5 64 
| Hole, 9 miles p.m. | p.m. | Ling, a 2 ee 2 

S.E. from Haddock, .. 430 207 637 
Aberdeen. Whiting, .. 24 37 61 

Red Gurnard, ee iL 1 
Plaice, 1 - 1 
Lemon Sole, 62 14 76 
Megrim, 4 Ae 4 
Witch, ne i 54 1 
Com. Dab,.. ae 3 114 114 
“Long Rough Dab, 267 267 
Norway Pout, 4 4 
Grey Skate, 1 1 
Dragonet, . . i ne 
O. maculata, 1 if 
Angler, 3 3 

583 655 1238 

120. Aber- |Dec. 16. 7to14} 4.30 | 8.35 | Cod, 32 32 
deen Bay. p-m. | p.m. | Codling, 19 19 

| Haddock, .. 32 32 
Plaice, 79 79 
Lemon Sole, 6 $6 6 

168 168 

Remarks. 

8.T. ‘‘Star of Peace.” 
Small - mesh net 
experiment. 

Marketable fish 
only enumerated. 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Place. Date. 

1901. 
| 121. Aber- |Dec. 16. 
| deen Bay. 

122. Same |Dec. 17. 
Place. 

123. Same /|Dec. 17. 
Place. 

124. Dornoch|Dec. 19. 
_ Firth, off 
Dunrobin. 

125. Same |Dec. 19. 
| Place. 

Temperature. 

o | oS) 
a ie 

a | 5 
< n eras |— 

| 

| 

| 

32 56 61 

| 
| 

9 to 64 

94015 

9 to 10 

6 to 10 

Bee ciat Fish Caught. 

at No. 
< a) | No. | thrown Total 
) 5 Name. taken to) Over- N Ke 
= fen! Market. | board. | S | 

ae | SNE Sele 

| 
9.10 | 2.10 | Cod, 37 Bs 37 | 
p-m.| a.m. | Codling, .. 38 e 38 | 

Haddock, .. 25 Ae DBs} 
Ling, ; 1 ea +l 1 
Saithe, 1 t 1 
Turbot, 1 é. 1 
Plaice, fo ples as 125 
Lemon Sole, ip fe 1 
Com. Dab,.. |} 95 A 25 | 
Skate, 71 :* (oie) 
Offal, ; 42 42 

325 42 367 

2.25 | 7.55 | Cod, 45 He 45 
a.m. | a.m. | Codling, .. 29 - 29 

Haddock, .. 6 be 6 
Brill, : 1 “ie 1 
Plaice, 108 a 108 
Lemon Sole, if ae i 
Com. Dab,.. 45 Ae 45 
Skate, 51 eee 51 
Anglez, 1 > 1 
Offal, ; 17 17 

293 17 310 

8.48 | 9.48 | Codling, .. il 22 1 
a.m. | a.m. | Haddock, .. 5 4 9 

Whiting, 6 59 65 
Com. Gurnard, a 1 4} 
Herring, b 3 3 | 
Plaice, 13 2 £5) a 
Lemon Sole, 10 6 16 
Com. Dab, a 7 5 12 
Long Rough Dab, me 12 12 
Starry Ray, ; 3 ks 3 | 

| 

45 92 137 

7.10 | 11.10 | Cod, 14 oe 14 
a.m. | a.m. | Codling, .. 47 J 47 | 

Haddock, .. 72 ae 72 
Whiting, .. 1 9 10 | 
Herring, : 19 19 ; 
Sprat, vs 3 3 
Brill, 1 by 1 
Plaice, 313 1 314 
Lemon Sole, 5 1 6 
Witch, 2 : 2 
Flounder, .. i os 1 
Com. Dab,.. 14 13 27 
Starry Ray, tw exe ‘ 3 3 

470 49 519 

11.55 | 3.50 | Cod, 7 a 7 
a.m. | p.m. | Codling, 10 Be 10 

Haddock, .. 13 » 13 
Whiting, sf 13 13 
Herring, es 3 3 
Brill, 3 ae 3 
Plaice, 256 3 259 
Com. Dab... 13 9 22 
Starry Ray, si 2 2 
Pogge, 6 6 

302 36 338 

167 

Remarks. 

The unmarketable 
fish were not sep- 
arated, and total 
only recorded. 

Same as above. 

Small-mesh net 
experiment. 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Place. Date. 

1901. 
126.Dornoch|Dec. 19. 

_ Firth, off 
| Dunrobin. 

| 
| 
| 
| 
| 

| 127. Same | Dec. 19. 
| Place. 

| 128, Burg- | Dec. 20. 
head Bay. 

| 
| 
| 
| 

| 

| 129. Same | Dec. 20. 
Place. 

| 

Temperature. 

= ; 

2 | § 
4 = ee) 
— [o} 

Z|) ea 

a 

56 51 5'3 10 to 
20 

Remarks. 

pene deawl Fish Caught. 

a No. 
a 2 No. thrown 
6 EI Name. taken to] Over- wel 
ra fast Market.| board. 

4,20 | 9.20 | Cod, 12 sta 12 
p.m. | p.m. | Codling, 26 1 Ze, 

Haddock, 73 : 73 
Brill, 2 : 2 
Plaice, 171 ; 171 
Witch, 2 we 2 
Com. Dab, 17 6 23 
Starry Ray, is 3 3 
Pogge, i 1 
Angler, 2 2 

303 13 316 

11.30 | 4.30 | Cod, 13 de 13 
p-m. | a.m. | Codling, 14 6 20 

Haddock, .. 22 HE 22 
Whiting, A 6 6 
Brill, 6 es 6 
Lemon Sole, es if 1 
Plaice, 110 1 111 
Witch, 6 ae 6 
Com. Dab, 2 13 15 
Thornback, 1 21 22, 
Angler, ; 2 2 
Pogge, : 1 1 

174 51 225 

8 12 Cod, 59 ne 59 
a.m.|noon.} Codling, .. 40 5 45 

Haddock, .. 9 5 14 
Whiting, 17 9 26 
Com. Gurnard, xe 2 2, 
Herring, - 44 44 
Turbot, 2 at 2, 
Brill, 16 16 
Plaice, 458 458 
Lemon Sole, 3 te 3 
Com. Dab, Le 35 17 52 
Long Rough Dab, 50 12 12 
Thornback, me 3 3 
Angler, 18 18 

639 115 754 

12.45 | 5.45 | Cod, 62 : 62 
p.m. | p.m. | Codling, 40 12 52 

Haddock, .. 6 3 9 
Whiting, 1 18 19 
Saithe, 1 He 1 
Com. Gurnard, fis 12 12 
Herring, se 46 46 
Turbot, 4 SG 4 
Brill, 22 ae 22 
Plaice, 579 3 579 
Lemon Sole, : 5 ae 5 
Com. Dab, 8 85 44 129 
Long Rough Dab, a; 41 41 
Thornback, a 3 3 
Angler, 4 4 

805 183 988 
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NORTH SEA INVESTIGATIONS—TABLF I, 

; Place. Date. 

1901. 
130. Burg- | Dec. 20. 

131. Same | Dec. 21. 
Place. 

132. Same | Dec. 21. 
Place. 

133. Same | Dec. 21. 
Place. 

ime Trawl 
Temperature. mene a Down. 

Depth 
3 S in a 
= S | Fms. 2 2 

. os oe) 4 3 
= ~ oo fo} 2 
ot 3 {eo} os 
< nD Q n q 

15 to} 6.15 | 11.20 
24 | p.m. | p.m. 

46 53 66 22 5.30 | 10.30 
a.m. | a.m, 

10 to} 11.10) 4.10 
14 | a.m. | p.m. 

», | 10.55) 2.55 
p-m. | a.m. 

Fish Caught. 

Name. 

Cod, 
Codling, 
Haddock, .. 
Whiting, 
Com. Gurnard, 
Cat-fish, 
Turbot, 
Brill, : 
Lemon Sole, 
Witch, 
Plaice, 
Com. Dab,.. _.. 
Long Rough Dab, 
Thornback, 
Angler, 

Cod, 
Codling, .. 
Haddock, .. 
Whiting, 
Com. Gurnard, 
Herring, 
Brill, 
Plaice, 
Lemon Sole, 
Witch, 3 
Com. Dab,. . 
Long Rough Dab 
Thornback, 

Cod, 
Codling, 
Ling, Le 
Haddock, .. 
Whiting, 
Com. Gurnard, 
Herring, 
Turbot, 
Brill, 
Plaice, : 
Com. Dab,. . 
Thornback, 
Angler, 

Cod, 
Codling, .. 
Haddock, .. 
Whiting, 
Saithe, 
Turbot, 
Brill, 
Plaice, 
Lemon Sole, 
Witch, 
Com. Dab, 
Angler, 

’ 

No. 
taken to 
Market. 

. ee bo 0° 

“TH bo bo 

No. 

thrown | Notal 
ver- No 

board. . 

at 67 
4 21 
7 32 

36 "7 
5 5 

a 2 
ee 23 

4 
e 654 
82 134 

100 100 
2 

“42 42 

276 | 1169 

re 32 
16 38 
2 13 
9 16 
1 1 
1 1 

17 
1 527 

* 2 
i 6 
63 109 
20 20 
2 2 

115 784 

‘ 15 
3 35 

: 1 
= 8 

7 7 
19 19 
4 4 

5 
2 12 

1 602 
¥ 41 

5 5 
21 21 

56 775 

ia | 8 
pe 17 
i 45 
i. 28 
rr 1 
2) 2 
a 6 
i 305 
bs 4 
a 4 
Es 45 
29 29 

29 494 

Remarks. 

Other unmarket- 
able fiish not enu- 
merated : } basket 
of Com. Dab and 
Long Rough Dab. 

Other unmarket- ! 
able fish not enu- ; 
merated: } basket 
of Com. Dab, and 
Long Rough Dab, 
and Whiting. 
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NORTH SEA INVESTIGATIONS—TABLE I. 

| Temperature. uve Ere. Fish Caught. 
Depth : " 

Place | Date. 3 S in Z No. Remarks, 
| 3 6 |Fms.| _; 2 No. | thrown) mia] 

3 © 2 ro) zB Name. taken to} Over- Na 
a 5 Ss = = Market.| board. : 

| 

| 1901. 
134, Burg- | Dec. 22 10 to | 3.30 | 7.30 | Cod, 4 4 

head Bay. | | 14 | am. | a.m. | Codling, 28 28 
Haddock, 38 5 43 

| Whiting, 76 39 115 
Com. Gurnard, is 15 il} 

| Turbot, 1 oe if 
Brill, 12 ; 12 
Plaice, ; 473 : 473 
Lemon Sole, 5 : 5 
Witch, 6 ai 6 
Com. Dab, . 128 88 216 
Long Rough Dab, 3 9 9 
Thornback, : 2 ies 2 

| Angler, ; 18 18 

773 174 947 
————— EEE 

| 

135. Same | Dec. 24. Sto 14} 1.15 | 6.15 | Cod, 24 5 24 | All offal lost ex- 
Place. | a.m. | a.m, | Codling, .. ae 24 5 24 cept Angler. 

Haddock, .. (about) 21 ; 21 
Whiting, do. 40 ; 40 
Cat-fish, Zep 2 i 2 
Turbot, 2 : 2 
Brill, 18 : 18 
Plaice, 677 ; 677 

| Lemon Sole, 5 : 5 
Witch, 12 ‘ 12 
Com. Dab, 181 a 181 

| Angler, 22, 22 

1006 22 1028 

136. Same | Dec. 24.| 4°9 | 4°8 | 66 | 10 | 6.45 | 11.45} Cod, 18 . 18 
Place. a.m. | a.m. | Codling, 30 : 30 
Ohiefly Haddock, .. 20 , 20 
between Whiting, 10 ae 10 
Burghead Com. Gurnard, ye 5 5 

and Turbot, 1 ‘ 1 
Topeman Brill, 14 14 
village to Plaice, 568 2 568 
the east. Lemon Sole, 3 3 3 

Witch, 14 : 14 
Com. Dab, : 114 74 188 
Long Rough Dab, 30 37 3 
Thor rnback, 7 5 12 
Angler, : 23 23 

799 144 943 

137. Same | Dec. 24. nS 12.30 | 5.30 | Cod, 38 5 38 
Place. p.m. | p.m. | Codling, 51 5 56 

Ling, 1 A 1 
Haddock, 30 1 31 
Whiting, 28 36 64 
Saithe, 1 as at 
Herring, ong 15 15 
Turbot, 3 Te 3 
Brill, 9 yA 9 
Plaice, 492 ae 492 
Lemon Sole, 4 5 4 
Witch, 4 50 4 
Com. Dab, : 266 105 371 
Long Rough Dab, és 44 44 
Angler, 26 26 

927 232 1159 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Temperature. ne Trew! Fish Caught. 

Depth : 
Date. a a in a No. Remarks. 

= 6 |iims.|> os 2 No. | thrown} ‘otal 
a = 2 ° 5 Name. taken to} Over- No 
a wD Ss = fea Market.| board. : 

1901. 
138. Burg- | Dec. 24.) .. a8 ae 10 6.30 | 11.30} Cod, 3h <3 13 ys 13 
head Bay. p.m. | p.m. | Codling, . ; 30 ug 30 

Haddock, .. “e 14 1 15 
Whiting, .. . 10 1 11 
Herring, .. ae ss 1 1 
Turbot, ; 2 ae 2 
Brill, te ead 13 oe 13 
Plaice, ee a 470 te 470 
Lemon Sole, Ke rT ae 4 
Witch, os 4 ap 4 

| Com. Dab,.. e 184 35 219 
Long Rough Dab, Be 8 8 
Thornback, *3 5 a 5 
Angler, .. oe re 18 18 

749 64 813 

139. Same | Dec. 24.) .. bp BS 3 11.55] 5.0 | Cod, et ea 27 5 27 
Place. p.m. | a.m. | Codling, .. S 28 4 32 

Haddock, . od 41 1 42 
Whiting, .. .. 27 3 30 
Saithe, a oe 1 A a) 
Turbot, .. ce 2 a 2 
Brill, e, es 9 fi 9 
Plaice, aie re 550 es 550 
Lemon Sole, eo a < 7 
Com. Dab, : 369 190 559 
Long Rough Dab, = 31 31 
Thornback, ig EP 5 5 
Angler, .. ae “a 12 12 

1061 246 1307 

140. Same | Dec. 25.) .. ae as 2 5.40 | 10.30 | Cod, oe oe 11 ea 11 

Place. a.m. |a.m.| Codling, .. a 44 2 46 
Haddock, .. Fa 20 2 22 
Whiting, .. ms 27 4 31 
Halibut, .. Pe 1 oe il 
Brill, “2 ae 21 ae 21 
Plaice, ws ae 575 Re: 575 
Lemon Sole, te 6 Pr 6 
Watch. cs ¥; 1 ae 1 
Com. Dab, ¥ 225 210 435 
Long Rough Dab, es 25 25 
Thornback, a0 4 be 4 

935 243 1178 

141. Same | Dec. 25.) 4:8 | 6:1 | 6°6 | 74 to | 11.20 | 12.20} Cod, 2 5 2 | Small- mesh net 
Place. 18 | am.| p.m. | Codling, 1 F 2 experiment. 

Haddock, .. a 3 : 3 
Brill, sie Aa 1 : 1 
Plaice, ci zi 123 ; 128 
Flounder, .. e i a 1 
Com. Dab, * 18 11 29 

149 11 160 

. 1902. 
142. Dog |Jan.15.| 71 | 6:2 | 62 by | 4.50 | 5.50 | Cod, 2 ee 2 |S. T. ‘ Lochnagar.” 
Hole, p.m. | p.m. | Codling, ee 6 2 8 | Small-mesh net 
off Haddock, .. S 37 46 83 experiment. 

Aberdeen. Whiting, i 7 16 23 
Sprat, ca a ie 1 1 

: Plaice, é 2 = 2 
: Lemon Sole, 1 ae 1 
aa Witch, 4 ee 4 

Megrim, a 1 2 3 
a Com. Dab, : 22 80 102 
¥ Long Rough Dab, = 8 8 
: Grey Skate, 1 2 3 

Starry Ray, Ae 4 4 
; Angler, as 1 1 

N 83 162 245 

er 

Rye > : 
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NORTH SEA INVESTIGATIONS—TABLE I. 

| 143. Aber- 
deen Bay. 

| 144. Same 
| Place. 

145, Off 
Lybster. 

146. Off 
Dunbeath. 

147. Same 
Place. 

Jan. 16. 

Jan. 17. 

Jan. 17.) 

Jan. 17 | 

Temperature. 

9 q (3) = 

& £ 
s = re) 
< nm | 

| 

| 
| 

85 | 4:7 | 56 

78 61 61 

10 | 

18 to 
25 

| 
Time Trawl 

Down. 

10.45 
p.m. 

| 7.30 | 
a.m. 

8.30 
a.m. | 

12.30 | 
p.m. 

4.40 

9.20 

Fish Caught. 

Name. 

Cod, 
|. Cedling, 
Whiting, 
Com. Gurnard, 
Plaice, 
Com. Dab, 
Starry Ray, 

Cod, 
Codling, 
Haddock, .. 
Whiting, 
Saithe, 
Brassie, 
Brill, 
Plaice, 
Grey Skate, 
Starry Ray, ey 
Picked Dog-fish, .. 

Cod, 
| Codling, 
| Tladdock, .. 
| Whiting, 
Plaice, 
Lemon Sole, 
Starry Ray, 

Cod, 
Codling, 
Haddock, .. 
Whiting, 
Saithe, 
Brassie, 
Herring, 
Sprat, 
Brill, 
Plaice, 
Lemon Sole, 
Megrim, 

, Com. Dab, - 
Long Rough Dab, 

Cod, 
Codling, .. 
Haddock, .. 
Whiting, . 
Cat-fish, 
Turbot, 
Brill, 
Plaice, 
Lemon Sole, 
Megrim, 
Witch, F a3 
Com. Dab,.. ie 
Long Rough Dab, 
Starry Ray, 
Pogge, 
Angler, 

No. 
| No. | thrown) 
takento) Over- Pel 
\Market.| board. 

115) aie | 183) 
| 1 Sh 1 
Deas Rye hes 85 

Bs 1 i 
6 ifs 6 
1 1 2 

: 94 94 

23 181 204 
[a ee Ee 

21 “ 21 
1 2 3 
3 us 8) 

re 135 135 
1 oe 1 

ae i 1 
1 ae i 
Seal 1 4 

ate t 4 
73 73 
1 uf 

30 2h 247 

3 4 3 
29 + 29 

102 1 103 
1 3 4 
i 5 il 
6 : 6 

Be 2 2 

142 6 148 
STA ae EOE ee 

21 5A 21 
86 38 124 

699 15 714 
9 19 28 
2 a 2 

7 7 
: 4 4 

ae i 1 
1 Bn iL 

95 5 95 
29 7 36 
4 1 5 

24 220 244 
5 36 36 

970 348 1318 
—— = LEER SoS 

27 ea 27 
41 41 82 

628 70 698 
60 78 138 

es es 2 
1 ie il 
1 35 1 

112 i 112 
56 13 69 
3 e 3 
6 6 12 

ss 418 418 
104 104 

9 9 
x 1 
4 4 

935 746 1681 

a 

Remarks. 

Net badly torn. 
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NORTH SEA INVESTIGATIONS—TABLKE I. 

Temperature. pene trew Fish Caught. 
Depth : 

Place. Date. | a a in a No. Remarks. 
S S |Fms.| |; 2 No. | thrown) iota) 

s = $ ro) 5 Name. taken to} Over- N 
2 el eae) Yc BS | a Market. | board. o: 

4 1902. 
} 148. Same |Jan 17., .. Se: .. |1ato! 9.50] 2.0 Cod, ne PE 22 Se 22 
mr 6=6 Place. 25 | pm.|a.m.| Codling, .. ies 11 4 15 

Ling, : Ba 1 ot ff 
Haddock, .. Be 351 21 372 
Whiting, .. Be 39 47 86 
Halibut, ; 1 aA 1 
Brill, se 1 ae 1 
Plaice, ae ne 67 a 67 
Lemon Sole, é 78 oe 78 
Com. Dab, F Ai 29 29 
Long Rough Dab, a 35 35 

| Starry Ray, ms 33 11 11 

571 147 718 

| 
149. Same | Jan. 18.) .. oh Pa or 2.45 | .6.45 | Cod, Ae we 3 ie By 

Place. a.m.|a.m.| Codling, .. rs 1 36 47 
Haddock,.. .. | 242 184 426 | 

| Whiting, .. 54 84 138 | 
Saithe, ae a 1 se 1 

| Red Gurnard, .. e 1 1 
Brill, ; fe 2 Ns 2 
Plaice, Fe ss 144 ae 144 
Lemon Sole, Ne 46 3 49 

| | Witch, . oe ts 4 4 
H Com. Dab, : ae 58 58 

| Long Rough Dab, ve 87 87 
Starry Ray, we 12 12 
Angler, 5 5 
Pogge, : 1 1 

| | 503 475 | 978 | 

150. Off |Jan.18.) 6-1 6:0 61 26 8.15 | 12.15 | Cod, iy st 18 18 
Lybster. i a.m. | p.m. | Codling, .. Ge 101 79 180 

Ling, if 1 ae 1 
Haddock, se 72 13 85 
Whiting, . 3 6 36 42 
Saithe, : Pe 4 es 4 
Hake, ae Ne Bc 1 1 
Red Gurnard, Se 1 1 
Brassie, 33 of 4 4 
Cat-fish, .. a 2 Z 
Brill, a8 at 2 zs 2 
Plaice, = ae 114 ae 114 
Lemon Sole, 5 28 3 31 

| Witch, .. of 10 = 10 
| Com. Dab,. : 24 107 131 
; Long Rough Dab, He 67 67 
Starry Ray ; oP es 1 u 

382 312 694 
es | || 

Hot; Burg-|Jan.18.) .. | .. .. |7}to] 5.30} 9.30 | Cod, = ce 37 ita 37 
head Bay. | 22 | p.m.) p.m. | Codling, ey 9 11 20 | 

; Haddock, .. 8 10 18 
| | Whiting, .. 1 27 28 

Saithe, 1 we 1 
| Cat-fish, 1 ins 1 

Herring, bic 5 5 
Turbot, 1 oe 1 
Brill, : = 10 oe 10 
Plaice, oe a 235 2 237 
Lemon Sole, Se 6 ue 6 
Com. Dab, , 33 55 88 
Long Rough Dab, 8 20 20 
Thornback, ; 1 33 1 
Angler, .. * sf 3 3 

343 | 133 | 476 
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NORTH SEA INVESTIGATIONS—TABLE I. 

Temperature. ane Trawl Fish Caught. Depth own. 

Place. Date. 3 a in =9 No. Remarks. 
3 © |Fms.| . 2 No. | thrown gS = = ° Ey Name. taken to] Over- re 

<q R faa a es Market. | board. : 

1902. ‘ 
152. Burg- |Jan.18.| .. is -. | 18 to} 10.15} 2.15 | Cod, Ae See 4 sie 4 | Net split. head Bay. | 25 | p.m.| a.m. | Oodling, .. Pe 2 2 

| | _ Haddock, .. 5 5 
Whiting, 6 6 
Brassie, : bes 5 u 1 

| | Plaice, 58 : 48 Re 48 
| | Lemon Sole, - 2g ae 2 

Witch, oe ae 19 10 29 
| Com. Dab, a5 ne 28 28 

Long Rough Dab, rs 10 10 

H 73 62 135 

153. Same | Jan. 19.) .. I a! ys) B10 | “7.20 |:@od, 14 7 14 } Place. a.m.|a.m.| Codling, .. Uf 49 56 
Haddock, .. 3 7 10 
Whiting, a 37 37 
Saithe, il a 1 
Cat-fish, 2 2 
Brill, 9 9 

| Plaice, 176 176 
| | Lemon Sole, 3 3 

| | Witch, ae 10 10 
_ Com. Dab, - 23 15 38 

| | Long Rough Dab, a 4 4 
Starry Ray, Be 56 1 1 
Angler, .. na ate 10 10 

248 123 371 

154. Off | Jan. 21.) 51 6°7 64 24 |10.15|] 2.15°| Cod, 30 ee 4 50 4 Lybster. a.m.} p.m. } Codling, .. ve a 7 7 
Haddock, .. x 9 15 24 
Whiting, .. Bis 19 37 56 
Brill, a Ss 1 ie 1 
Plaice, sre ae 36 ea 36 
Lemon Sole, 4 Se 4 
Megrim, .. Ae 2 2 
Com. Dab, si 25 55 80 
Long Rough Dab oe 15 15 

100 129 229 

155. Smith | Jan. 21.) 65 | 68 | 7-2 24 4.5 | 5.35 | Codling, 7 : 7 | Small- mesh net Bank. | pm. | p.m. | Haddock, .. = 2 ; 2 experiment. 
Whiting, .. sf 15 ; 15 
Brassie, ae ys 7 7 
Com. Gurnard, 58 2 2 
Halibut, .. an 1 : 1 
Plaice, ie 32 15 15 
Com. Dab, x 7 55 Z 
Angler, .. we ste 1 il 

47 10 57 
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NORTH SEA INVESTIGATIONS— 

a : : ‘ a 
% zp “3 p bo & 3 Haddock. = 3 

No. | Date. | oi [585 eS : 3 : os 
Pee Lele Vets eae Se | Pe | Eel ae | Me Sere 

| (o} ie) iS) “2 S =] jac) 
2) 2) a 4 nn A 

1901. 
Vil. | April. 5 480 33:4) 11-2! 44-6) 174 61 5 980 | 401-2) 132 | 1513-2 

May. 9 688 54- 20:6) 74-6) 186-4) 37 7 5 892-4) 329 | 186-6) 1408-2 

14 87-4) 32 | 119-4) 360-4) 98 12 | . | 1872-4) 730-2) 318-6) 2921-4 

emer =—Ss SST? qm es ee EE ED ee | ee ee ee ee ee ee eee co ee 

Vill. | April. 3 110 23:6 13:4) 37-2) 59 34 3 0 284-4] 86 43-6) 414-2 

May. 1 75 2-4 1 3-4) 28:4) 10 238 25-4) 20: | 283-4 

Ix. | Feb. esl) gee tc gh) ibe all, Sate eran dees gs al ace ac RetOla 

Talys |) -leGosl a2). ee eG) aa | 9| 26 11.6 

Sept. | 1 | Mo} 44} 72] 116 14) 4] . | . | 654) 136) 20] 992 

3 61-6, 21-2| 93 | 233, 4 ~ 130.4) 27-4) 30 | 197 

X. | Jan. 3 21 103} 31-4) 16°4 } 75 15 334 | 123-4 

Feb. 9 : 95 49}| 144-2) 67-5) 57] . . | 8514 | 2394 | 146 | 1237. 

March. 7 138} 36 | 174-4) 51:1 24 343} | 122 1194 | 584-6 

April. 8 034 | 143-4) 21-2] 164-6 78 61-4) 5 2 582-4) 1389 106 827-4 

May. 3 180 19-4 2: 21-4) 29.4) . 1 7 129-6] 20-6} 12 162-4 

June. 5 . - : A 0 

July. 1 80 31-4 6-4) 38: 11 . “ : 15-2 4-4 1 20-6 

Aug. . . 2 . a a 0 : 5 . si 6 - 

Sept. 

Oct. 

Novy 10 120 5 2-4 7-4 4-4 4 2 57-4 8 86 153-4 

Dec. 1 15 PAN SAP E 4 : 4 51- 7 6 64- 

| iaap hl eases ~4542| 128 | 5822| 2582) 14821 6 | 2 |2106 | 555-6| 509-6) 3173-4 

XI. | Jan. 5 : 38} 19 57-2] 444 13 di . 169} | 58} 83 | 310-6 

Feb. 12 : 1314, 88} 219-2) 1708] 1063) . . 836} | 2203} | 1743 | 1231-6) 2 

March.}| 20 5 2193) 161 | 380-6) 3004) 172 . {16134 | 4084 | 310% | 2332-4) & 

April. 43 | 2753 | 324 | 268-6] 592-6} 666] 277 32 - (3978 | 1113-6) 646-4) 5738-2 

May. 20 | 1720) 237 | 106-6] 343-6) 283 62 19 c 1444-4) 485-6) 290-4) 2220-6) 

June. 3 330 41-6) 30-4) 72-2) 23 7 2 ° 162-4) 37: 40-4! 240 

July al 80 25 6-4) 31-4) 13-4 < 26-4 5 1 35-4 

Aug. 1 60 15-1 13 28-1 5-4 6 1 c 109- 12 9 | 130- 

Sept. 3 205 78 38-4) 116-4) 29 36 1 5 214-4) 21 30-4) 266 

Oct. ° . 

Nov 1 75 12-4) 7 19-4 te) 2 78 16 12 | 106 

Dec 2 130 33-4) 27-4) 61 16 13 101 23 40-4) 164-4 

es “11 ay 1156-1) 766-4, 1922-5) 1560-2) 694-4 us res, 8733-2 2400-6 1642 12776: | 3 

A nn 
Wote.—The figures after the point represent eighths, not tenths. 
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TABLE III. 

d Sr 
Lemons.|_ 2 Plaice. a Witches.|_ 2| Megrims. D : 

-—ca 2 = 0 —= 8 a 
pe |S a £5 BE Saeltycte |) Be 

: ge Slee es & ) 3 3 @|2| 3 |g | Total. 
= o ‘ 3 q eS 4 2 FI = 
= L. | S. | L. | M. | S = = L. | 8 S| L. Ss. s 3 s ra = o/ 85] 5 

aa) } 8) A | w q Siojala 

1} 1-4) 1-5 1 1 6 2 8 64 | 17-2) 81.9 56 41-4). 3 2 2269-3 

5 : , é 4.2 4-2} 73 | 19-2) 99.9) . 26 63-4). 2 . | 2268-1 } 

1} 1-4) 15 1 1 10-2) 2 | 12-2) 187 | 36-4) 173-4 82 105 3 4 1537-4 

eS es SS es Se es ES co SE EE es Se es es 

. 5-8] 3-4) 94) 14-4) 3 117-4 12-4 4-4) 1 6 711 

4 4| 11-2) 2-4! 13.6 7 9 ‘ 400-6 

6-4) 3-4) 10- 25-6| 5-4! 31-2 19-4) 13-4) 1 6 1111-6 

—_— cm cw cc cs ss cc Sc ee cs ee wees 

4 4 4) 23} |373| 1 |61-4] 9 i 2 Gel 7d 25 1-5] 10 | 277-625 

3] 6 6. | 2-4) 9 |10 | 21-4} -6 : 8 1-4 3 73:7 

- | 1-2) 1 | 2-2) 1-4)10 11-4) 5 2 2 2-4) -6] 3.9) <1) 25 29-4) 14 «A 228-7 

+3] 7-6] 1 | 8-6] 27-2] 56.2) 11 |94.4)14-6] .4 9 | 1-6)10-6] -1) 58 32-5, 24 | 3 6, 580-3 

1 gi . 1 | 24/163] . |194} 34/153] 4 | 193 ee || ae eG tee 9 4-1). : - | 2 | 252-925 

4]. 4152 1116] 3 |171 | 1 |323) 63) 39-2) 403/112] 51-6) . 75 32-2) 4 |34 |113] 4]| 2058-616 

2 %| 2-4/15$)59 |163/91-2) . |122] 2/12-7) 172] 33)91-4) . 16 SBS: | 1081-5 roy 

3-4) +2) 3:6) 82/344) . |426) -4/10 | 2 | 12. 37-2) 10-4] 47-6] . 166 7-4| 18-2) 8 4). | 1471-1 

4). 4) 4] 5 : 5-4). il 5 1. 22 | 4-4/26.4) . 14-4) 19-8) . ° o 5 347-6 

2 2 Pe teas oz! Soh igo sia a Loney VM I Lean 

eS ee 2 3 6 12/8 18} aa }o5 fy, tet aI) oaees 

; cals 4 75-7 

1] 76} Gl 84/79 foasal 19-4/a3¢-] 1-6] 763| 156/924 131-2133 |iorx] | 1582| 1o1d| 502143 [13 | 24| 5es6 

sj - | -) $14] 3] 24). | a2} . | ae) 9 | splice] . | 30] 283} 7]. | 41] 2] sro6 

c] + | -7a28}25 | . /37-6) . Jorg] 26 /s7-6 40g] 10g}51-| . | 573] 30-7] 2 | 3 |10 | § {2248053 

~ | 14/1] 222 ]5]. 16] . |rzalsex|ass| 63 |13 |76 | . | 514|40-625/ 6/143] 9 | 313095 

1 7 7] 3 |10-6) . | 13-6} 1 | 69.4) 22-2} 91-6] 244-2) 66-4]s10-) . | 186-6) 100 | 44-4) 21-2} 2 | 3 |9493* 

1] 36 36} 12/106) . | 12 48-2| 22-2) 70-4] 128-2135. jissx| . | 526 103 | . |232| 2 | . | 3076-1 

12 12] . lige! g2}274| 3a! 1. ] 42 a rah lan | 3}. | 4972 

2 2) 2 3 32 4 a ies aleaee te $c) -odt ts. I. | S098 

6 6 He Neh te RS oe eet Be 8 eae | a Gn i ee aS 

a1 Be Bealcrals) | 2 26.2| 8-|342| 16 . | 16 . | 202] 10. 2 572:3 

2 2 6 6 ral Gajieo) tl. Veal | te | ex [oa . | ec | | este 

4) 4]. |13- | 34/164) 16) . | 1-6) . 12 53-4) . +2) 1 | 4) 407-2 

“tal 34/1 | o4for lore] -2/s24! 1 |ssealrasel6s | 493-7/isrclox54| | 4306 4951/61 |soal30 | 5-5\223102 

* Including 6 cwts, Lythe. 
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NORTH SEA INVESTIGATIONS— ia 

seh ileal o Haddock. Balin 3 
OFS KO sue Sh S a3 | & ¥o Z 

No. | Date. | g3 lode 5 oS 4 3 A c= ou | 8 6 2 
2el45Z\ 3 |/5 | 8 es | S| et. |, ae ts. pote eae , 
P| 3 } © = = 5 trot : ; : | 5 Gi 

SO) |e eon) OE eS le ss} : 

1901. | 
Xl. | Feb. tale 103} 13 | 236) 19 3 | 51k) 23 | 358] 110 | 12 23 

April. | 2 psa $4) 154] 10} 34) 3) . | 664) 23 | 132) 1026) 36] . 1-7 i 

May. 1 | 10h ele Ie dae Bape |e 2b 1S) een el ate 3) (16 

4 27-6] 26-4| 54-2) 38 | 124) 3 | | 143 | 59-4) 66-6) 269-2} 66 3) 63 ; 
fea eel eh | Mio. |... i 

—— pecs | | eS ES |S SS SS A SS eS |S 

| | 

XI. | Feb. 13 225 | 453) 270-4) 424| 18 | . | 3513] 943] 2063| 653-2) 1203| 33] 2% 

March.| 4 | . 37i| 153] 53 | 203] . ‘ . | 158%] 453] 50 | 254-2) 37%] 2 a 

July. Dre Sealo Real 88-4] at ee : 24) 14). 4. Al, 4 
Se | | | } poe | 

19 350-6| 61-2| 412 | 62-7) 16 513 | 141-6) 256-6) 911-4) 167-4) 5-1) 36) 
| | | See 

—_—| | | ee 2 ee ee ee 
if - 

XIV. | Jan. 13 | . | 108 | 90 | 198 | 803] 228) . | . | 700%] 1253] 1303] 965-4] 1512| 3) 7 

Feb 38 | . | 3233| 2632] 587 | 3748] 71] . . | 23363] 678}| 903 |3918 | 727 33| 293 

March.| 32 | - | 3033] 1413] 445-4] 2433] 922] . . {1948 | 6114] 10153) 3574-6] 672,| 19] 18 

April. | 6 | 315 | 432] 302) 734) 54-4) 6 5 351-4| 103 | 106-4| 561 | 152] . 7 

May. 4 | 205] 51 | 366] 87-6) 464) 33] . . | 172 | 782] 98-2] 3484] 39 4) BB 

June. 14 | 1210 | 232 | 161- | 393 88-4) 216 13 a 882-4| 281-4] 415-4) 1579-4) 246-2 4 13-4 

July. | 12 | 1005 | 232.4| 1316] 364-2} 72-4] 125 | 12 | . | 934-4) 224 | 234-4/1303 | 1384) 23) 97 

Aug. 6 | 475 | 121-4] 73-2] 194-61 47-4 135 | 2} . | 378 | 1136 74-2) 566 | 37] 16 86 

Sept. 5 | 310] 67-| 422] 1099] 344] 33 | 1 197-4| 48-4] 71-6] 317-6] 344) 2] 65-4 

Oct 12 | 780| 192-4] 109 | 3014) 120-4) 944) 6 | . | 9282) 156 | 164 | 11482) 1256 26) 11 

Nov. | 14 | 1100 | 174-4] 110-4] 285-| 90-4) 93 | 3 | 65-4/1015-2| 157-2) 305-6) 1543-6] 247-/ 1 | 12.1] 

Dec. | 10 | 550] 77-2} 692] 1464] 43-4) 112 | . | 19.9) 4982| 722] 180-4) 700-2] 1924-3 | 

Maes W168 1926-4| 1259-43186 |1296-5/1033-4 42 | 84-6) 10173-2| 2649-2) 3709- | agme-2\ 2758 | 182, 1241 

XV, | Jan. 10 . | 1158] 922] 2082] 717) 55 |. . | 7293] 1654] 163}| 1058-4) 138 1k} 8k 

Feb. 36 . | 3432] 4154| 759 | 4048] 140] . . [24184] 660 | 754 |3832-4| 7123*| 34) 403 

March. | 10 . | 1054] 57%] 162-4 983] 54] . . | 9053] 250%] 3852) 1542-2) 2164) 4| 10% 

April. 5 | 208] 382} 21-6] 60| 49 | 35-4) . . | 267 | 94-4] 71-4} 433] 58 4] 25 

May. 17 | 1325 | 261-4} 174-4] 436 | 127-| 100 | 10 | . | 1074-4) 202- | 314-6] 1681-2} 285-4) 3-2) 29-6) 

June. | 12 | 915 | 171-6 119-4] 291-2} 74 | 95 5 | . | 811-6) 2924) 449-6) 1554- | 139-2, 1-1) 134 

July. 3 | 240| 76 | 46 | 122 | 25-4] 68 2, | 316-4| 62-4] 99-4] 478-4| 429) 2! 5 : 

Aug. 2 | 225] 53 | 364| 89-4] 27-4! 18 1| . | 252 | 54-4) 49-4) 356 | 32 5] 6 - 

Sept. 2 | 190] 22 | 129] 342! 19-4) 13 2 148-4 26 | 266) 201-2) 60 2 ‘ 

Oct. 3 | 270| 624] 42-2] 104-6] 20-4 25 ar |e Se Cl Ney Mimeoyno) SSRs Soap ate Sszeal uae 7-6 é 

Nov. 13 | 965 | 245-4) 147-6] 393-2) g89-| $4 3 3 |1128 | 191-6) 184-6 1507-4) 231-4 20-7 5 

Dec. 12 | 800] 149-2] 119.6) 269-| 64-4] 76 5 | 126] 846-4] 128-4} 305-2/1203- | 254-4). 12-2 Ef 

pees | aon 1614-2) 1285-4] 2929-6) 1071-6 7584| 29 | 15-6 9115-6 2245-6| 2842-6] 1420. | 2206-5 10-6) 159. é 

wie 
* 1 cwt. medium. 
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TABLE III. 

3 ; hates 
Lemons. _, 2 Plaice. 2 Witches. | _% |Megrims|_ 3| Resin 2 | | 

Is § a Ee ‘S-2 : elalgel.s| 
ce ip = foe gs _\shals|¢ |/8|¢|/2)/3| Tota 

= jo eee : ra ,|Hol 4 |e] e ee rete 
= L. Ss. | Ke L M. 5S =) a Hea; 5 — L. Ss. S| [3 ad 3 a! a ° o | 

& ns afta) H/o )0) a | a | 

| | | 
yaaa | 12 |) oral es 4 ee a ral | 194.5 | 
| | | | 
| | | | | | 

| 42) 14) 56, 6 | 1 | 7 3 | 4/14] . | 194-3 

| Bae weal we a (a oN ies } . | 131-1 
[———} a he | bem ee! | rma tale Lies i eae re | Foal | 

| 5S 

143 | 31 188-4 204| 54] 25-6/205| 14/22 | . |278] 8h] 3 | 94/102) 14] 1432-4583 | 

}| 33 34! 44| 13 17-2| 6 @ 8 (12 ip asel. | oe Bets eons liNG | = |) eR 

Pal oe te | 46) 4°) 5 | . | 9-1 eal. : : Si aed Ne saalcsslgee 4 2 | 2 |. | 106 

“54/266 1 25-6532 161 | dae 26 262) 74) BBG/a24| 26352] [a4 O76 [136 164 11 19762 
hare ato | rere a0 taro me Beorgas! Mee mec re a rao [aif ftom 
= I ee ee ee 

| ul | | | | 

k| 4g] 4] & | 63| 333 40-4) 64} 2014| 753] 277 /1224/152/138 | 4/84} 68-5 10 | 123 35}| 43! 6386-7 

a] 47| 4] 51) 7 | 333] 54/456) 32] 120 | 272] 147-4/1693/ 604/006) . [1024] 27 |42 |263/23 | 3| 56965 

5 5| 14) 2 34| .6| 20.0 32} 292/184] 6 | 244 7-4] 6-4 3-4] 3 941-1 

6 6| 2] 24 26 .4| 426 7 | 496/394) S6l4ge2] . | 7 | 214) 1 i191] 1]. | 7124 

4 4 | yal 4.6 62} . | 140-21 69-6| 210- | 28-6] 3 |31-6 . |184| 124] 1 |30 | 1 2368-6 

26 2-6] 3.21 14.4] . |17-6| .4! g44| 53 | 137-4/10-4| -6/11-2] . |27 | 164] 1 |15-4| 6 2348-2 

1] 3| ./| 3] 126 64/1 | 92] 3] 362] 184] 546) 5-6 5-6 -2)10 | 34) 2 | 84] 1 1093-7 

a7| .2| 31) 26) 24 52 38-6 186) 57-4| 62| 1-| 7-21 . |1ie4} a. [15 | 1-4] 2 | 656-7 

9-2| . | 92] 86 45.2) . |54- |29-9| 47.4] 23-2] 70-6) 29-6] 6 |35-6) -2/42- | 267-| 3 | 1-| 6 | -3| 2318-7 

Bo]. | 35] 5) tod . |2h4 . | 642] 554) 1196) 15-6 52/21 |37-2| o71-4) 7-21 -2) 4 | 7) 27643 | 

/ “|. | a -4| 301 . | 36 -6| 350] 199] 544] oa] oaltzel . [23 | seal. |. |. | 721 i884 
nacre aie Ae pee see 

1329-2475: |110- |585- 5| 406-4) 846-6 83-2) 1205) S24 17-2)28841-3 
erase” | | | fees al | [eal aie al 

e Oo we bos) rs on wy ie) = iy) © a for) va) a for) rs w _ on rs ~ oe v=) — a i art Le bo 

LE et a Ha A a a 

- | 2). | 29). 1 | . |= FT| 1034] 36}! 139-6) 103] . | 10-4) . |16 | 47-3) .. | . | » | 2g) 17614 

Seoul. | cule. er -2| . | 2984] 1834] 431-6) 94° |12 |106-| 31003} 593] 34/11 |29 | 33| 6639-7 

(ee feel emere4 jal leo else Sie oS 63| 59-6) 183} 53] 23-6] . |10 33| 1 |11k| 2 | 2] 22065 = | 

6} 1-4) . | 14) . 2). | 2] . | 11-2) 2-4) 13-6)13-2) 1-4) 14.6) . | 15-4) 24) 3 | 221 2] . | 694-7 

4-6) 1-2) 6 | 82 B-Gline VLA | see bee 58-4) 180-4) 31-2) 11- | 42-2) . | 286) 43 | 4 | 45 |16 » | 8050-2 

: 2) 21. | 94-6] 49-6] 144-4) 22-4) 5 |27-4| . | 46] 14 |. [224 . | . | 23865 == | 

2 2} 2 2 2a jay dse | dO (ae fan hd 24) 2 |5 | 2 799-5 | 

Pepi. il aree ie | es, 18) oul 0G) aod) Boel oe) ae. LB lec al | 24] 2]. | Be? 

= | Nee es ie 6 es 24) . | 24) . 13-6 6: 19-6} 8-2) 2-4)10-6) , |17- (al sel eo eo : 391-2 

4 ls 43-2} 21- 64-2) -4) , eee oe 7]. 

d| +5) 2-4 1-6) . | 4:2) . | 185-2) 45-6) 181 | 14-6] 3-2) 18 - (60-2) 251.) 1 | 7 6) . | 2854 

3 4 

iS) on = > to 

104-6] 58-6) 163-4) 9 . 9 - | 24-2) 94 E 1. | 3 “1; 2270 

.6|15-7| 1-2)17-1/12-4| 11-6 24-2' 9 | 1027-2) 444-4 1471-6) 2529 40-4) 272°) | 2012) 541-2 12-4110 | 55-6 6-7 241996, 

ba | GE 2S Sed EE 
Lighallerd Ph eS 2S ee ee ee 
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lh tas 3 ume | | aj | 
3M ls 2 bb ie dec | | Haddock. | =o ; 

No. | Date. | 53 5658 = | 2° Pleas) abe. | Fl lsc | 8 S EB 
|e AZ) 3 | S| 8) 2 Bt Word | | ee Ate tenn) Se ae ale | 
| | OLS st wee reteel are). EA | | | ibaa ae = 

es erp ce areas es eae | "eae 
| Peer pets | 

1901. | | | | 
XVI. | March.| 2 | 413| 103] 52| 26 | 25 | | | 2003] 39} 343| 274 | 24 | 14 

| | | | | | | | | 

[April. | 6 | 370 | 656 ure 83-4, 39-4) 12-4) 351-6 70-6 113 | 5354 724 12 51 
ese | ae | | May. 31-200 |e adedl otal aver) Was i) ee lV 2 | 123-4) 424) 33-2) 194-2) 41- 1) 2d 

| | 

“Sept. |, Sas | PaO end PEAS ey 82g 4) 24) 220-4 68 | 18 | 134] 99-4) 8 | | 2 

oct. | 1 | 80 | 182) 4 | 222) 34) | | | osal (5°| 2") “S64 52) eae 
| | | | | 

| Nov 8 | 670 | 167-| 69-6) 2366, 64 | 634 2! 1 | 603-4) 165-| 846 853-2) 796 1] 4-4 
| | | | | | | | 

| ‘Dee. 4 | 280 | 50-6) 284) 79.2) 15-4 | | 5 | 385 | 59 | 984| 492-4) 484 | aaa 

25 308-6 151 | 549-6 168-4| 155 | 4 | 6 [1711-6 3992 369-4/24804| 279 | 23) J8 | 
a | Mike Phase eee S| ell a a i Sameera ace aint |= | aay | 

I RS SA a Pe Fede Ns se see eee | Ree ae =e pacers, Beat Sl ——S 
| | | 

| | jae aca epee ee pee. 
| | | | | 

| ron Ly jure eH ae | Be 
| | | | XVI. | Jan. | 3 | 73k] 8h] Sls)  §) 178 3 S|) BIaaea i 

| | | { 

|Feb. | 19 | | 486 | 24 | 510 | 293) 14-5) | dag] 52 | 129) | 298 17t}  65| 38 

| March. | 11 | 676 | 113) 687-2) 14 | 28 | 67z| 25k] 463} 140 | 7] 9g] 2 
| | | 

| | April | 10 | 720} 202 | 229) 2249) 33 | 10 | | 432] 21 | 67-2] 131-4) 122) 56) 25 
| | | | | | 

| May 15 | 1280 | 244 | 332) 277-2} 28 | 27 | 1 138 | 76-4) 281-2} 495-6 29-4) 106) 42 
| | | | 

| | | | | 

|June. | 8 | 643 | 255-2) 19-2) 274-4) 10-4 10 | 52 | 21 | 762| 1492 11 | 31) 34 
| | 

July. 8 | 640| 139-2} 40-4) 1796) 84) 1 | | 44.2} 21 | 26] 912] 38 | 34) 26 

Aug. 2 }<100| 106 74) 182) 8 | 15-6] 96) 29-4] 55 | 1-4) 12) 

Sept. . . . . 

Oct. : | : . . 

Nov. 2 | 195] 164, 9 | 254! 74) 2] 1 | 45 | 262) 89 | 160-2} 19 | 14) 4 
} 

| Dec. | . 

78 |2103 | 175-2) 2278-2) 139-4) 1091) 2 | 520-6) 253: | 745-4)1519-2) 1006, 33:5) 19-6 
| | | ecole! | | oma wears 

| | 
| 

XVII.) Jan. 4 140;| 92 | 2822) 86-5] 17-3 578 | 213h| 329 |11204) 84h) FB 

Feb. 39 404}! 2003] 604-4, 392-7) 41 1746 | 739}| 1382} | 3867-4) 3913} 33] 19 

|March.} 27 295 | 45 | 340-| 161 | 40-4 | 9733] 400 | 902 |2275-6| 182) 23] 63 

April. | 11 | 365 | 88$| 122] 101 | 32] 143) 3 1003} 493] 1544] 304-4) 383] 23 5 

May. 4 | 420) 98 | 222] 1152} 85 | 7 | 3 85 | 58i| 2843] 422-4) 60$} 12) 2% 

June. | 19 | 1365 | 321-2) 172 | 4932) 134 | 245 | 18 9873| 432 | 7533|2173-4) 1913] 62] 20 

July. | 12 | 1003 | 259-2] 89.6) 349 | 183 | 156 | 8 569-6) 192 | 200-4/1052-2) 846) 5-2) 17-2 

Aug. | 19 | 1470 | 391-6) 132-6) 524-4) 220-7) 206-4| 8 776-4| 380-2) 523-2/1680 | 187 | 3 | 461 

Sept. | 12 | 860 | 211-2) 67 | 278-2) 140-4) 70-4) 1 | 392-2) 112. | 1856) 690 | 88 4) 184 

Oct. 14 | 975 | 254-2) 134-2] 3884} 924) 145 | 7 706-6) 209-4) 201-2/1207-4) 196-6 14) 23-4 

Nov. 8 | 580| 134 | 684) 2024) 694] 324] 4 | 3-4) 434-2) 101-2) 218-6) 757-6] 1194/ 1-| 102 

| Dec. 19 | 1095 | 2062) 1162) 322-4) S14) 47-4 4-6| 672-2) 320: | 942- | 1939 | 264 “4] 7-7 

| 198 2799- |1152-4 3051-4 1619-1) 1023-5 53 | 8-2) 8023- | 3202-4 6257- | 1400) 1889-6) 28-6) 180-1 
passes pee | basse | vel | 

2 ee EEE ee ee ee ee ee ee SS —EEEE———EE———_———————— 

| J) 
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TABLE III. 

3 es a 
ee Plaice 3 Witches. 3 $ ween) aa mV | 

aly a. |e 8 aq | 2 i a |e pig teslala ts ele izig|° 
ee eee |) ER iala| sels) ey 

| | | | 
1} ieee cree a oe fi red ie] ore ee oh Aare) a Ue a DL tae i edge al 

| | | ia | 4. | 146) 42) 19] 36. | 36 g | 34] 1| 44 790-1 | 

| 4] 4 2| 2. | 64] 22) gel 12) 6) 2 | 2} 2 4 | 361-2 

te ae | 7 2-4) g.4| 4! 4 | 5 | 176-6 | 

1.2) a er | a | 4 1:4), ~ gal aahe: | 49 3 | 84 | het 92-7 

6 6} 6) al 32 60-| 14 | 74. | 121 ve}. |134] 1244 | 2 1521-3. | 

Se a 6 30.| 66 366) 16. | 16, . [14 | 19 . | 706 | 

| 45 | 45] 30] ma} | aa) | ape s Sid) 1574 156) 10) 166, |47-6/1583| 1.| 9.2 | [sores 

ello tN eel ania ee ee i | Sees ed so Ee ee es ee ee ee 
| | | | | | | | 

ey | | ey fest 
| | } | | | | } | 

4| 1627 |103 | 3) 1306 5 | 21 | 0 ieee es Ves: 13 | }2|.|4| 13) 2024 

| 43173] §| 181/57 | 2003 257-2, 3t| 143| 6 | 900|253| sk} 336) 19! (8 3-5/1 | 43| 4 | 3g|1297-7 

33|20k| 4/01 |378| 173 | 24 aa 32 3-4(113| 53/ 165) 41 | 254) 3| 4 |13} 1 | 1183-5 

36-669 | 4 |73 |24 | 1076 4 1922 64) 26 2 3 (26 86 2) 38-4 2/142) 244) 24) . | 761-5 

73/88 | 4-6/92-6/23-6 104-6 12) 1296 3 | 46 -4| 5.21166 94) 262| . [68 | 104] 5 |55 | . [12763 
15:2, 62-6 alee 142, 566 8 79. | 4) 32 | se} 262] 46) 2/406 194) . [23 719-2 

94/412) 46/46 |14-2/ 706 . | 85 | 16) 2! | -4| 4) 4-140 | 94-4] 1-4] oa] . | . | sa22 

Meee) es ol. esl. | test | 16 6 12 9| 614 2. pele tre: 

7 7 2 2. i Totes elek 4-6) . |12 10 245-6 

72) wos 1955 sas9) 1080) 821-6 126 1033-2 24) 57 | 17-2| 74-2|68-7|30- 987) 61315 2085) 27-6 asi0, 74 4-4) 6533-2 

ae ee re es a ee Cre ee —--——-—-——_—__--—-_-—_—---- 

aa 
|. | af. ] al. | aa]. | 22} . | ang] 48 | sesata7 | 23] 40 | . |333| secli0 | 2 | 6 | 44/1883 

| 2] 38] . | 1a} 2 | 58) 14) 91) 8B] 1988) So) 270-4153) 643) 2802) § 1963] I05-4)28 | 9 634) 6 6308 
| - | 38 31] 2¢| 17%) . | 20-4) 74] 87h] 26 | 113-4I160 |623) 2226) § 1084] 30-7104] 204/21 | 3 | 35584 

| 3 |30g/ 1 |sus| 2] 6 |. | 66] . | 203] a] ooalisa| 44] 23 102] 174) 2 | 6k) 6 | | 6414 

| | 2k) -\ |) Sa el ag} c | te) Pe mk! 96 | ovaiog 65 | 168} | e@ fis he] w |. [es | 9782 

23 23) 4 -4) . | 161 | 86}| 247-21854/154| 101 | . |10 a 2 | 103) 2 | . | 36753 

1] 94| 2] 96/3 | 86 116) . | 88 | 49-4) 137-4 8 | 366] 2 |25-4| 234] . [a5 |. | . |20763 

. [245] -3)25-| . ] 56. | 56] . | 1462] 107-2) 2534/68 [132] g1-2| . [sl4| 11-| 3 [116 . | . | 3821-6) 

16-5) -4)1741| -6 10-2} . | 11-| 2 | 724} 294! 102 |304/10 | 494} 1/68 | 30 |. | 7 |. | . | 158344 
- | 42} -4) 46) 29! 5.|. | 72 . | 116] 726) 1986/2044! 34) 98 | . [534] 11s4) 5 | 1-2) 9 | 6) 2497-1 

1.2] . | 12) 2 1 |e 3 | . | 732] 33-2) 10641164] 5-4) 92 | . |48 | 119-4 1 | 2) 2 | 3 | 1503-4 

6 . | 6} -4| 14) . | 2] . | 1364] 6921 20561522114 | 662| . [524 Go-4| 2 | 1-2) 122) 14.1) 30902 

88/965] 25) 902/15 | 641) 14) 805) 132| 1987.2 687-2 loRedlasg4'2mva| 1112-6] 8 loree 5067 63-4 95 |rov0| 20 910742 

ee eae eg ii fe ae fe ee oh EE PE se a a 
ae Bs ee elles ete Lk 

J Including 3 ewt. Bream. { Including } cwt. Bream 
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sblsee ave Haddock. _8 e 
No. | Date. | 53 |g Zz e | 0 ea $2| 2/8 ]8 

ag Fei g | 2 | 2) 21S) 8 BL) L | me | s. ae 4 | ee & 
D9 |GO.s| Fea a calor! Fle | it 

= ae 
XIX. | Jan. |. 47 42sz| 346t| 775 | 2303 793] . | . | 231g] 677 | 9523|3043-4| 4193] 2 | 303 A 

Feb. 9 | . | 1173] 94 | 2116) 962] 56] . | . | 568 | 1933] 281 [10326] 1352] 3/ 62 = 
March.| 14 | . | 2154| 513] 267-2} 1282] 724] . | . |1170| 2754] 4813|1936-4| 216 a] 14g 
April. | 5 | 2%0| 424] 239) 65-6] 204) 14] 1 | . | 150 | 51-6) 1322] 334] 51 | 321 38 
May s | 845 | 135-6| o1| 2266] 64 | 42] 13 | . | 201 | 924] 158] a7i4] 556) 17] 45 
June. | 8 | 635 | 145-4] s4-6| 2302 70 | 95 | 9 | . | 463-4] 195-4) 260-| o19. | 752) 16] 138 
July. | 3 | 270| 384) soe} ose] 14 | a4 | . | . | 274 | 97 | 112 | 473 | 30] - 7. 5 
sue | 1,| 95 |) 23 |< tea) gpa] 6 | 942] 23). epi! 17-4] 30 | taeal 5 22 3 
Sept. | 3 | 310] 952] 296) 125 | 24 | so | . | . | a7] 34-4] 41 | 254 | aaa} 4] 5d 
Oct. 7 | 585 | 101-2| 392] 140-4] 424) 33 | . | . | 674-4] 169 | 1194] 963 | 1162) 3} 22 
Nov. | 21 | 1715 | 300 | 172-4] 472-4] 107 | 11 | 4 | 62/1745.6| 461 | 320-4] 95334] 2306) 4-| 12-7 
Dec. | 12 | 845| 1496| 1062] 256 | 46 | 107 | 1]| 2| 698-6] 215-4] 201-2/1207-4| o284) . | 116 

138 1793-4| 1084-4) 2878 | 844-3] 687| 29 |  $-2[8536-2|2460-2|3180 |e] 1610-4] 14-7) 111-2 eee aia ects Seed 
pa a 
XX. | Feb. 1 : 4 4 4-4 1-7 1 é c 29 6} 15 50-4 5 : x 

March.| 6 87 | 17}| 104-2] 993] 25 726 | 1274| 183 |1036-4| 503] 4] 8% 
April. | 1 | 60] 7 oe erence a7 | 1| 52] 539] 2 i] 12 
May 2 | 185] s14} 10) 41-4] 154] 46 132 | 51} 32 | 215 | 324) 2] 10 
June. | 3 | 195] 10 2} 102} 3 | 12 172-4) 15 | 17-4! 205 4] 15] 2 
July 2 | 145 | ae | olf se | a2 | 8 164 | 234) 212] 2086, 6 25 6 
Aug ° . 

Sept. | 2 | 220] 39 | 34] 424} 2] 1 231 | 31 | 35 | 207 | 304) 7 18 : 
Oct: s(=270 | 314) 5 | 364) 48} 6] ..| . | 62) (164) 29 | ea] soc) Qi aalieuem 
Nov. | 11 | 895 |~149-2|- 526] 202 | 49-4) 79 2. | 877-4] 207-6] 150-6] 1238. | 191-4] -2 : 
Dec. 3 | 195} 27-| 134) 40-4} 144) 24} 1] 14] 2564) 76 | 87-2] 4en2] 93] . 2. g 

EO ga 430-2] 111 | 541-2| 213-7] 1754| 1 | 3-4] 2607-4| 555.6| 567 |3823-6) 3662| 8 | 39-4 

a Pe ee Oe ee ee 
MEMS March ||. | ont | ay) oral eee we bos Po geen] ree) ey, etal Blames 3 

Oct, 1 | 70] 12] 22} 12} 34 96 | 16 | 92} 121-9]. 14 14 
Dec. eel kon | eset a Sol eal ALA re Tel ee een ge a 

3 geal 7 | 454] 284, 4] | | 2884} 26 | 420] sooo] 74) | 46 : 

Xxu| Jan | 100 |. | se1y| 220¢| cia) 202 | 5e7|. | - [12403] a0} |asois|arrv2| ai74| 208/ 98 ; 

Feb, | 42 | . | 2294] 93 | 3224] 68 | 7-4 2233| 100 | 310}| 6342] 97 | 133] 48 ; 
March.| 29 | . | 1543] 403] 195-4] 20g] 4). s43| 353] 824] 2024) 383) 103| 23 : 
April. | 52 | 1552| 271-2] 54.6] 326 | 224) 4241 . | . | 59 | 36 | 186 | 231 | 624) 181] 27 “3 
May. | 32 | 1344| 137-4] 49-| 1864} 44 | 154) . | . | 160-2} 85 | 305-2) 550-4| 51] 143] 17 
mane: “|p 2) 75 |) 8. |p RBG) t ALB): edlee wale Pele 44| 4 | 204) 29] 74) a) 2 
July. | 15 | 1052] 1632} 42-4) 205-6| 66 | 7] . | . | 261 | 114-4] 169-2} 544-6) 23-2) 21. 
Aug | 21 | 735| 1282] 54 | 192-9| 434} 14] . | . | 1906| 99 | 257-6) 537-4] 103-2] 101| 12 : 
Sept. | 12 | 390] 26] 34-| 966] 46 | isa) . | . | 147 | 55-4] 2136) 416-2) 116-4) 123] 11 4 
Oct. | 43 | 1158 | 137-2] 117-4) 254-6] 37-| 12| . | . | 204-6] 116-4} 9066/1318 | 1833%) 7-7) 1.7 F 
Nov. | 26 | 661| 1106] 159-6) 270-4| 252] 2| . | . | 133] 57-2] 3086) 580 | 144] 187) 4 : ; 
Dec | 39 | 1014] 150-4] 120-4] 271 | 314] s | . 4) 216-4| 135-2; 572 | 9242] 1952) 91] 4 
~— |aa2 | {2085 | 999-31 203431 6137] 1903) | —_-4| 3005-6] 1477-6! 5264-2] 9748-2| 1988-5| 1632) 30.6 

se (oh en NN Rt DFP fa MS een es ee eS 

poen 
* 2 cw. medium 



of the Fishery Board for Scetland., 221 

Tas.e IIT. 

Lemons. = E Plaice. g Witches. = 8 Megrims 4 Z = : 

rel Ay _|- EN | |e el tens : Ble | a Total. 

i Se Sit | ae te ems Ihe lets |S leo) & fb le ls | 
& Bg |A “lala| a |/o|6/3|e 

ra aa ie hee 4]. -4| . | 3853] 131¢| 5164/3904] 4] 40 | . |SOk] 41-7| 61] . [313] 63] 6197-575 

iPS! Sea ereilies 8 Tee 1-5) 14] 112 | 43 | 155 |45 |12}] 57-2! 21/513] 165] 1 | 3 | 6 | 28 |1887-43 

5 hen 13] 2 23 4-4 1 | 449] 183] 63-4)23 | 23] 25-4 12 32/76 | 8 | 2 | 4| 2827-625 

1) 2 2 36 | i6 | 52 | 46] -4) 5.2 4 1-4] 1-2] 3-41 5 562-6 

21 2°1 1 1 131-2] 66-4| 197-6] 38-4] 6-0] 44-4 42 | 13-4 10- |16 1206-3 

1 1:0] 1 1 56:6] 27-6) 84-4/18-4] 4:2] 22.6 5 5 i (ast 1550-7 

5 ; 23-6] 18-4| 42-2) 2.6 2-6 2 4) 2 5 678-4 

; 19 mall Pree 3 213 

Reed 6 1 1 26. | 11- || 87: | 10: | 32) 132 5-4) 5. | 2 4) 1 563-6 

17-4] . |174 2 2 39-4] 23-2) 62-6} 1.2 1-2 27 | 92) | 5 1 1436-3 

. | 33 3°3] 1-2} 2.2 3-4 184.6] 71-4| 256-2/19-4| 3.) 16-4 55-2} 212-4 1 | 1] 74) -5] 4032-5 

‘ 3 3 y) lae 2 99-4] 51-6] 151-2] 7-6 7-6, 22-6) 84.4] 2 6-2| 2130-3 

~alsael |3s6| 42) 1al | 15-31 o4l115e4| 497.2|1645-6| 07-4| 32-01 230-6 -tlgos4| 406-8| 966| 43 |76 | 15-6 23237-2 

Se SEEN a ee ee | ES | cee es eee ees EEA cee ee es ees 
1 1 1 3 ibs 1 : 66 

$| 24 2:2) 24] 3h 5-6) 5 103} 3 | 136/163] 5 | 21-6 16 4) || 34) 141¢+ 

1 1-4 14 ; Ailes 68-4 

1-2) 1-4 1-4] 3 | 122 15-2 2 Q-| 1-4) 4) 2 12 fi 45 448-4 

1) 6 6] 26) 17-2 20. 1 1 F 1 24 281.2 

3 3 | .6| 14-2 15- 1.6 16 1 2-4 14 3223 

. | 4 2-4) 1.6] 12-4 14-2 24 2.4 ; aie 394-4 

(ah. |e) :2 2). 4), 3: 6} 3:6) -4| . Alle iaet sth ea ese ey ee or 

1-6] . | 1-6) 3-4 9-6) . 13-2] , ASG Ole Giles lle. | 1. | . |39.4) 120-4) . : “ +2) 2004-2 

7 eel |e 14), UG) a Se fale | 13 | Foreren [iesTesca | (ame ae | eee -4| 537-6 

Br, 15.6 See 15-6] 15-6) 72-2 Dass 5: 82-41 18.9 ~ 100-6 20-6 ee i 26-2 70.4 148-4 3 O14 ee sg 5735: 

2 2) 2-2) 13-4 15-6 2 2 1 1 160-2 

2 2 2 2 ‘ 2 6 yl jets ute 9-1 

lem AMennaira i= espe ll og ipsam) rama Pri ieee (Ae aa | eal tee 

Pagle7g| 63 ea] 7e| soz |104| o7-elaig| aonal ave| asealisa [oa | ave | as lia | 27) | 4oy|i7i [uel | ase, 6044-55 

3$ 435] 55) 48:5) 5$) 108}/113] 125-4)19 | 194] 43] 2341363] 71] 43-4] 12/73 | Qyo|12}]13$/422] 6 | 1560-45 

28|341| 6§| 40-7113 | 1264]}174] 156-5 194] 13} 3 16-4)17 | 48] 21-5) . | 34} 1} | 223} 92) 183 1] 823 

2-7) 75-1] 13-6] 88-7) 5+ | 134-4) 20 | 159-4|95.6) 3.2 *aleeeselnaai| cl 5 | . | 344 -4| 33-6] 25-6] 22-41 . | 1103-2 

-4) 90-6] 81] 98-7] 3-6] 60-| 3:2] 67-/1g9| 1. 1. {10-4} -2| 10-6] -2) 31-2 1. | 8-2! 36-6}20 | . | 1155-5 

5:2] -6) 6 | +2) 26) . 0} 1. 1.2 1-2| 2-6] -6| 34/ . | 4 oA eaed-Ol Gesell tele ctG:b 

1-5] 83-4] 4°7/.88.3] 5-6] 33: | <4] 39.9) 9, Ae Leto. 1.2] 1151. 4-4] 4 | 96/12 | . | 1089-5 

1) 59-3) 9-6) 69-1) 1-6) 14] . 15-6) 6 8:3 4-6] 13-1|17-4| 3-41 a1 | . [696] 9-4] 4 | 7-6/10-6) . | 1118-4 

2-7) 32- | 3:6) 35-6] 2-4) 23-2] 2-4) 98.91 10. 3 3.| 56 -6| 64] -2/46-4] S41 9 | 9-2] 62] -2) 868-7 

1-5] 63-7] 21-4! 85-3) 2- 46-6] 9-4} 58-2) 40-4] 13.2 2-6] 16- | 22-5) 1-1 56-4 8-4] 45-4] 3- | 33-6] 9-4] 2148-7 

7-1/40 |11- |51- | 3-2} 32.2) 4. 39-4| 12-2 1-6 

5 

“4 2.2) 15-1| 4:41 19-5] -5) 49-6 4-4}19- | 1-4] 29- | 24- | 1310-2 

2/45 | 96) 54.6) 5-2} 466) 22) 5421186) 20.61 10.5] 312-3) 254/ 44) 29-5| -6 34-4 4-4] 6-4] 3+ |36 | 15-1) 1780-6 

254-1| 399-7| 51-2| 361-1| 56/632] 80-6] 214] 141-4] 391-6) 93-2) 19035-3 

t Including 14 cwts Lythe. 
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wy (ex ba ee} Haddock. ee ‘ 

No. | Date. 28 2 5 2 s) 3 : £2 = i) é 
2a Re) ge) S| ie eS) | ae Pome as) SUS eae 

a SCE Se). | Crate Bl) ae ieee Sea fee pe ae aes mek Lan 

Feb. 1 16 | 2 | 148 61] 14 a7 | 16: || 39%) 430g) alee 1 

| xxiv. | March. | 25 3214| 373) 359-2] 169 | 75 1457}| 408}/ 1077} |2942-6| 230}| 43| 193 

April thd 408 eS ans anemia Oa 3 1 14:4 7nd hg.dapesle es 6 

July s | 422| 1489] 202| 168-4) 424| 14 254-4| 75-6] 116-4| 4466] 23-| 164) 25 

Aug 3 | 190] 364) 9 | 454] 194) 34 97 | 30-2} 322] 1594, 10] 16 6 

Sept. 2 lso40)| ag) ie) s25 Ns g7-4| 50-4) 44] 182] 94} 2! 3a 
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| | | 

XXvE. | July. | 1 80| 84 12 96 2| 2 54} 7| 5 | 66 11] 32} 
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| 35 | | 1666] 1542] 321 | 95] 20ol | | 121-2) 462 19291 2806] 256) 11-7 15, 
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Mas reali ct | eeienes (ian MeN eani neal oT Aid tele lyaea (a. aes 

~ | t90a| alcove! s2lao | |45-2l43-clioeal s9-4|arr-clioval14-claie- | |270-2| 256) 11 | 27. |43.2| goloio12 

—-— — — — — — — — — ee 

me el. 5| 4| 64 6-4 21 2-4) 3 4 8 le BE 7253 

5) 6 | . | 6 | 22103 | . lo52l . | g4| rali0.| 221 1 | 32! . | 5-4] 34] . | 28 498-2 

24 2-4} 3+ |164| -4] 20 2 2 Savas |. Sables lke 333-2 

74 7-4] 32)28. | -6| 32 2 2 2 5 473-5 

1 Lela 12 5-4] 29) 7-6, 2] 2 | 42 4 a. 172-6 

2 2-| 6) 4.2 5 3-4 . | 2 tales allies 301-3 

. | 26, 322) 4] 76} . |121-6 Bale Gel kale “| 3-4 1 1329- 

y7| azal-3|41-613-6\s66| Lelio |osel 4 |s22] 6 | 319] 2|20| 44 -dlsse) | |saae 

ai ee je Ra | | ae (A a (P| al Fe Py ae 

p 6 6| 2 |136) . |156| . | 6 6 9 | 4 382-6 

esi lie cial oalone|) \ae6\ |e ese] (o|. Won (0. [cael Mas la |e cage 

a| 64] | 76 . |173| 1 [186 3 2} 3 | 4] 91-25 

24} 183] 3 |21-9] 14/33 | 2 |362} 3 | 3] . | -2| og] | oa} af os] . | . | et] 8 |] 209-625 

Sel Capeeeda | 7.3) Se isee late ao | x Sb loa |) Qh tl. oe Pi ak 100-75 

4 1-4| 6-4] 1 | 84] 22] 11-6] 34 6 6 12 3 | 64 81-4 

2 2| 2.2 2 | 2 f 2-4| 4] 3.0 al. al. | 472 

3} 4] 12] 52} -2| 2 2.2 1] -4 112-4 

24] 5] 341 13 13] 2 al. | 2 vale 62-2 

32| 24) 56) -2| . | 2 78:5 

a 4 6 6| 2 2 aie 2) 10: 

a] 3 4| 34] 4] 42 46] 4 2. 2 4. | 22) 70-7 

12| 321 -4| 36] -4| 62 6-6) 4 Se laeel et ale PI col, eh tm | eee 

75] 506| 104/612 7-2li087| 66l1227| 9-| 34| 24| ool oil -4| @5| -sliaa| | Salia4| 21 | 47| 934 



Part LI—Twentieth Annual Report 
* 

NORTH SEA INVESTIGATIONS— 

XXIX,. 
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Dec 2 36 3:2 54 8-6 2. 
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IIl.—A COMPARISON BETWEEN THE COD (Gadus callarias, 

Linn.), THE SAITHE (Gadus virens, Linn.), AND THE LYTHE 

(Gadus pollachius, Linn.), IN RESPECT TO CERTAIN EX- 

TERNAL AND OSTEOLOGICAL CHARACTERS. By 

H. Cuas. Wituiamson, M.A., D.Sc. 

(Prates IV, XI.) 

INTRODUCTION. 

This research has been undertaken as part of a review of the species of 
the Cod family. That a revision of the Gadide is required is patent to 
anyone who has had to deal with some of the rarer forms. ‘The 
re-examination of the different species was not in the first place under- 
taken with a present expectation that a reconstruction of the classification 
may be required, but rather with the view of finding a certain number, 
as few as possible, of external characters which would suffice for ready 
discrimination. : 

While for the mere diagnosis of species the gauging of the external 
characters would suffice, the study of the osteology, of which these 
characters are the external expression, follows as a natural sequence. 
The osteological part of the paper has been limited to the bones of the 
head. 

No general deductions are made in this paper regarding the classi- 
fication, since these would only result when similar data regarding the 
other Gadid species are available. 

The fishes examined were obtained from the following sources. Most 
of the cod and saithe were procured from the Aberdeen Fish Market ; one 
or two specimens of each were captured in the salmon-nets in the Bay of 
Nigg. Some of the lythe, which is a comparatively rare fish, were 
obtained from the two sources of supply mentioned above. Several were 
got by Dr. Fulton, during his trawling experiments off the coast of 
Aberdeenshire, and in the Moray Firth; two from St. Andrews were 
furnished by Professor M‘Intosh, while a considerable number were sent 
from Girvan (Firth of Clyde) by Mr. R. Duthie, Fishery Officer. 

EXTERNAL CHARACTERS. 

In the selection of the external characters by which the species are to 
~ be compared, the observer has an absolute freedom. Certain characters 
demand immediate attention by their prominence as distinguishing marks 
between species. But, at a rule, any and all measurements are of value 
as tests either of agreement or of difference. 

A proportion of the fishes upon which the measurements of the 
external characters were made were immature specimens. 

Owing to the small number of fishes included in this investigation the 
measurements have not been treated by the Biometric method. The 
three forms have been compared by means. of the averages of the 
characters. 

The following external characters have been adopted :— 

I. Girty, at three points, viz.— 
(1) Pectoral, just behind bases of ventral fins. 
(2) At anus. 
(3) At root of tail. 

ba 
: 
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II. Dorso-Venrrat Herent, at three points, the same as those selected 
for the girth measurement. 

Ill. Z. Fins. Lenora or Parrep Fins.— 
(1) Ventr. Length of ventral fin, measuring from the bases 

of the fin-rays to the tip of the longest ray. 
(2) Pect. Length of the pectoral fin, measuring from the 

base of the first fin-ray to the hind edge of the 
fin. 

IV. Greatest Heicgur or BreaptH or UNpaiRED FINS. 

V Tar Rami— 
(1) 2. dorsal. Length of the dorsal ramus of tail, measuring 

from the base of the most anterior caudal rays 
to the tip of the dorsal ramus. 

(2) J. ventral. Ditto of ventral ramus. 
(3) Spread, or the greatest breadth (dorso-ventral measurement) 

of the tail. For this purpose the tail is not 
spread out to its fullest extent, but is simply 
allowed to drop on to the measuring-board. 

VI. Eyst. Horizontal diameter and vertical diameter, as measured 
from one edge of the orbit to the other. 

VII. Inrerorprrat Space. 

VIL. Friv-rays— 
1 D,2 D,3 D. The number of fin-rays in the first, second, and 

third dorsal fins. 
1 A,2A. The number of fin-rays in the rst and second 

anal fins. 

IX. Vertesr&. The number of vertebre. 
The following characters, x.-xxi. inclusive, have been recorded as pro- 

jections on the lateral axis. The lateral axis is a line drawn from the 
most anterior point of the fish to the middle of the tail fin. 

X. 7. SNour.—-The length of the snout, viz., from the tip of the pre- 
maxilla to the anterior border of the orbit. 

The remaining characters are all measured from the most anterior 
point in the fish, z.e., in the Cod the tip of the premaxilla, and in the 
Saithe and Lythe the tip of the mandible. 

XI. Prosection or Manprpie.—Distance between the tip of 
mandible and the tip of premaxilla., 

XII. Eye.—Distance from the most anterior point of the fish to the 
anterior border of the orbit. 

XIII. Venter. f.—Distance from anterior point to the base of outer 
fin-rays. 

XIV. Op. ct.—Distance from anterior point to the top of the 
opercular cleft. 

XV. Prcr. /.—Distance from anterior point to the base of top ray of 
the pectoral fin. 

XVI. Anus.—Distance from anterior point to the anterior border of 
anus. 

XVII. 1p, 2 pv, 3 p.—Distance from anterior point to the beginning 
. and end of base of the first, &c., dorsal fins. 

XVIII. 1 a, 2 a.—Distance from anterior point to the beginning 
. and end of the first and second anal fins. 

XIX. Basz or Tary.—Distance from anterior point to the beginning 
of the tail fin—d dorsal edge, v ventral edge. 
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XX. Rami or Tart.—Distance from anterior point to the dorsal (d) 
and ventral (v) tips of the rami of tail. 

XXI. Larerat Line.—Beginning of Bend. Distance from anterior 
point to the level where the lateral line begins to turn upwards. 

In addition to the foregoing the following two vertical measurements 
were made in connection with the course of the lateral line :— 

XXII. (1) Ht. Bend at Anus. (2) Ht. Bend at P. f—Height of the 
bend above the line of the straight caudal portion of the lateral 
line, (1) at the level of the anus, (2) at the level of the base 
of the pectoral fin. 

Measuring Boarp. 

A board similar to that used in the research on the Mackerel (Hight- 
eenth Annual Report of the Fishery Board, pp. 295 and 297) was 
employed in the present case. 

The measurements have been made in centimetres, The equivalents in 
the English standard may be readily got from the following examples :—- 

2:5 cm.=1 inch: 15 cm.=6 inches: 30 cm. =1 foot. 
45 cm.=1 foot 6 inches: 75 cm.=2 feet 6 inches: 100 cm. =3 feet 3 inches. 

CONVERSION OF THE MEASUREMENTS INTO PERCENTAGES. 

The measurements were converted into percentages of one standard 
length, viz., the total length of the fish. The total length of the fish is 
the distance from the most anterior point (viz., in the cod the tip of the 
premaxilla, in the saithe and lythe the tip of the mandible) to the 
extremity of the middle ray of the tail. The middle rays of the tail do 
not project directly backwards, but are inclined a little downwards. The 
dimensions represented as percentages of this standard are given in 
Tables I. (Cod), II. (Saithe), III, (Lythe). 

[TaBLe. 
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of the Fishery Board for Scotland. | 
’ e 

' TABLE IV.—Cop, ¢ & 9. 

| Number of Fin-rays and Vertebre. 

) Fin-rays. 

, Ne. |: Penge, | Sox. Moat 
A) eS a RC a a 

I 45 2 15 17 18 22 17 52 

2 55 3 ‘ ; 52 

3 827 3 15 20 18 21 17 53 

4 83°3 2 15 19 19 22 18 51 

5 85-4 3 14 18 19 19 19 51 

6 89°5 2 14 18 20 23 18 52 

7 92°7 2 15 18 20 21 18 52 

8 93-9 3 13 19 18 22 17 52 

9 95-2 3 12 22 18 21 17 51 

10 102 3 13 20 18 24 18 53 

11 103-5 2 13 18 20 21 19 52 

TABLE V.—SAITHE, ¢ & 9. 

Number of Fin-rays and Vertebre. 

Fin-rays. 

No, | Tensthy | Sex ) vee 
1D. (2D BD. | 1A. | 2A 

aegis Wat ager oan |) ome |! om |) 5s 
2 he Bas 2 14 23 2 | 38 21 55 

3 15-2 2 14 20 19 | 2% 21 55 

4 156 3 13 20 21 25 22 BB 

5 16-2 q 14 20 19 25 20 55 

6 16-5 3 14 22 19 | 2% 22 55 

9 54-1 Q 15 21 Z|) 98 22 55 

10 56°8 3 14 22 22 | 28 28 54 

u 58-4 co) 14 21 a | 97 21 5b 

12 87°5 fe) 14 22 30 24 55 

13 88-4 Q 13 23 2 | 30 20 55 

14 88-5 3 14 20 21 25 21 55 

15 88-9 3 15 22 24 | 26 23 55 

1 a ee 3 13 21 OFS OF 23 55 

7 | 913 3 15 19 a | 27 23 55 

18 | 982 | o 13 om 22 | 32 22 54 

19 | 986 of 12 23 21 28 21 54 

20 | 987 3 u 23 23 26 22 54 
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Number of Fin-rays and Vertebree. 

Length, 
em. 

202 

20°7 

23:5 

235 

256 

25:7 

26 

TaBLE VI.—LyrHe, ¢ & 9. 

Sex. 

-~ OQ, +0 = 

~~ Q, +0 

TOM Come TOn ONO! +On +O +0) = Osa Om Oss 1Osy = +O) Oi +O +Or tO tO) Ons Oss tO) tO) TOO) tOm tO +O 

Hedy 

Fin-rays. 

3D. 

19 

18 

18 
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The number of rays in the dorsal, anal, pectoral, and pelvic fins are 
given by Day and Smitt as follows :— 
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24.2 Part I1I—Twentieth Annual Report 

THE AVERAGES. 

The average of the percentages for each measurement was calculated, 
and is to be found in the bottom line of the Table. Owing to the com- 
paratively small number of fishes which have been examined it has not 
been considered advisable to calculate the fluctuations of the means of 
the various dimensions. There is also the further point, that it would 
have been preferable that the same homologous standard of length had 
been adopted. In the case of the cod the measurements are from the 
tip of the premaxilla, in the saithe and lythe from the tip of the 
mandible. As the averages are used for a means of comparison between 
the three species as to their external characters, the averages in the case 
of the saithe and lythe have been corrected so that they represent in 
Tables VII. and VIII. the distances measured from the tip of the pre- 
maxilla, converted into percentages of the length of the fish measured 
from the tip of the premaxilla to the extremity of the middle ray of the 
tail fin. This operation has resulted in very little change in the saithe 
quantities, the greatest difference (viz., reduction) not exceeding ‘5. In 
the case of the lythe the reduction is as great as 1:2. In five dimensions 
only is there a reduction of as much as 1, viz., distances of ventral fin, 
opercular cleft, pectoral fin, anus, and the beginning of the first dorsal fin. 
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TasLe VIII. 

Length of the Bases of the Unpaired Fins represented as Percentages of 
the Length of the Fish, taken from the Tip of Premawilla to end 
of Middle Ray of Tail. 

Species 1D 7 1D), 3D WN 2A 

Cod, - - - - - 13°4 19:9 139 178 11°8 

Saithe, - - - - 11°8 22:7 13'3 27 12°9 

Lythe, - - - - 10:2 Weer 12:2 30°4 12°6 

CoMPARISON BETWEEN THE Cop, SAITHE, AND LYTHE. 

(Prats VIII.—Con, Fig. 7: Sarrue, Figs. 5, 8,11: Lyrue, Figs. 6, 9, 10.) 

The comparison between the three species is made then by means of 
the averages given in Table VII. Taking the characters in the order in 
which they are set down in the Table, we may at a glance see the general 
inter-relations of the three species. 

Girth :—It is useful to consider the girths at the pectoral region and at 
the anus together. The cod has a greater girth in the pectoral region than 
at the anus ; while in the saithe and lythe the anal girth is greater than 
the pectoral. The girth at both points in the lythe is greater than in the 
saithe. The greater girth in each of the three species is just over 50 per 
cent. of the length, while the less is a little under 50 per cent. of the 
length. The cod and the saithe bear an inverse relation to one another ; 
by simple transposition the girths of one form are converted into those of 
the other. 

As regards the girth of the caudal peduncle, the cod and the saithe 
agree closely ; while the girth of that part in the lythe is considerably 
greater than it is in the two former. 

Dorso-Ventral Height :—In this character practically the same relation- 
ship is seen between the three species as was found to exist in respect to 
girth. 

Lengths of Paired Fins :—In the matter of the lengths of the paired 
fins very definite differences exist between the three species. In the cod 
and the lythe the pectoral fins are of similar length, and a little greater 
than that of the saithe. The ventral fins differ in the three forms ; and 
it is by means of the ratio between the lengths of the ventrals and pectorals 
that the differences are most readily described. Thus the ventral fin of 
the cod is about jive-sixths the length of the pectoral ; that of the saithe 
is more than one-half and less than two-thirds of the pectoral; while in 
the lythe the ventral fin is less than one-half the length of the pectoral. 

Greatest Height of the Unpatred Fins :—The unpaired fins of the cod 
are higher than those of the saithe and lythe, which are very similar to 
one another. Those of the lythe are, however, with the exception of the 
second dorsal, a little higher than those of the saithe. 

Tail Fin :—As regards the tail, the shape of which differs in the three 
species, there is no agreement seen between the species in the measure- 
ments which have been selected. In the cod the dorsal and ventral edges 
(rami) are shorter than in the lythe and saithe, and of the latter two, those 
of the lythe are shorter than the tail-rami of the saithe. While in the 
saithe and lythe the tail is forked, in the cod it is practically straight across, 
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The Eye :—The eye of the lythe is much larger than those of the cod 
and saithe. In the two latter the eyes are of the same size, and the 
horizontal diameter slightly exceeds the vertical diameter. In the lythe 
the vertical diameter is a little larger than the horizontal. 

Interorbital Space :—Very few measurements of this character were 
made, but these show a distinctly broader interorbital space in the cod 
and saithe than in the lythe. 

Length of Snout :—All three differ from one another in the length of 
the snout. Shortest in the saithe, it is a little longer in the cod than in 
the lythe. 

Projection of Mandible :—The mandible of the lythe projects in front 
of the premaxilla on an average twice as far as it does in the saithe. 

DISTANCES FROM THE TIP OF THE PREMAXILLA, 

Ventral Fin :—The base of the ventral fin is in each form further 
forward than that of the pectoral, and is also slightly in front of the 
top of the opercular cleft. In the saithe the ventral fin is situated at 
about the same level as in the lythe, and in both of these species it is 
anterior to its position in the cod. 

Opercular Cleft :—The opercular cleft occupies the same position in 
the saithe and the lythe, considerably in front of its situation in the cod, 

Pectoral Fin :—A relation similar to that found in the case of the 
opercular cleft, exists in respect to the position of the base of the pectoral 
fin. In the saithe and lythe, in which they are at the same level, they 
are in front of that of the cod. 

Anus :—In the position of the anus the three species differ from one 
another. In the lythe the anus is furthest forward ; next comes the saithe, 
and behind it again the cod. The anus has in each a definite position 
with respect to the first or second dorsal fin. In the lythe and saithe itis 
below the first dorsal ; but while in the former it is perpendicularly below 
the anterior half of the first dorsal fin, in the latter it lies below the 
posterior half of the same. In the cod the anus is vertically below the 
anterior half of the second dorsal fin. 

First Dorsal Fin :—The first dorsal fin begins further forward in the , 
cod than in the saithe, and in the latter it is in front of the same in the 
lythe. As in all three species the first dorsal fin ends at about the same 
level, their bases are correspondingly greater the further forward the fins 
begin. Thus the bases of the first dorsals measure—cod, 13:4; saithe, 
11:8; lythe, 10:2 per cent. of the length of the fish respectively. 

Second Dorsal Fin :—The second dorsal in the cod and saithe begins 
sooner than in the lythe. In the cod it ends first, next in the lythe, and 
last in the saithe. The bases of the second dorsals measure—cod, 19°9 ; 
saithe, 22°7 ; lythe, 19°7 per cent. of the length of the fish. 

Third Dorsal Fin :—This fin commences earlier in the cod than in the 
lythe, and in the latter a little in front of the level of its beginning in the 
saithe. It ends in a corresponding order. In the saithe it comes con- 
siderably further back than in the other two. The base of the fin 
measures—cod, 13°9 ; saithe, 13°3 ; lythe, 12-2 per cent. of the length of 
the fish. 

The length of the finless peduncle, that is, the interval between the 
end of the third dorsal and the beginning of the dorsal edge of the tail 
fin, is—cod, 2°5; saithe, 3:2; lythe, 3°5 per cent. In the lythe and 
saithe it is longer than in the cod. 

First Anal Fin :—The same relative positions which were found in the 
case of the anus, uaturally hold good with respect to the beginning of the 
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first anal fin. It commences furthest forward in the lythe, next in the 
saithe, and furthest back in the cod. It ends soonest in the cod, then in 
the lythe, and last in the saithe. The lengths of the bases of this fin in 
the three species are—cod, 17°8 ; saithe, 27 ; lythe, 30-4 per cent. of the 
length of the fish. 

Second Anal Fin :—In the cod and the lythe the second anals begin 
together, and in front of that fin in the saithe. This fin ends first in the 
cod, next in the lythe, and last, and that at a considerable interval, in the 
saithe. The base of the fin measures—cod, 11°8; saithe, 12-9; lythe, 
12°6 per cent. of the total length of the fish. | 

The finless part of the peduncle (ventral edge) measures in the cod 2:7, 
in the saithe 3°4, and in the lythe 3:3 per cent. 

Base of Tail :—The base of the tail is further forward in the cod than 
in the lythe, and in the latter it is in front of the same part in the saithe. 
The dorsal and ventral origins of the tail are at about the same level. 

Rami of Tail :—The rami of the tail, both dorsal and ventral, in the 
lythe and saithe project behind the ends of the middle rays of the tail. 
In small cod, e.g. 46 em., they project a very little beyond the middle 
rays, but in adult cod the middle rays project the furthest back. The 
tail then in the adult cod is rounded gently outwardly ; in the saithe and 
lythe it is forked. It is much more deeply forked in the saithe than in 
the lythe. 

The condition in the cod might be imagined to result from the 
condition in the saithe by a forward transference of the rays of the 
dorsal and ventral lobes of the tail. All the dorsal fins and the 
second anal fin of the cod are carried further forward than in the 
saithe. The hind extremity of the first anal also occupies a more 
anterior position in the cod than it does in the saithe. The further 
posterior position of the anus in the cod simply reduces the length of the 
first_anal fin. So that we have in the cod an anterior transference of the 
unpaired fins, to such an extent that the lobes of the caudal fin, which in 
the saithe project backwards into two prominent rami, now occupy a 
position in which their hind edges project little or none at all behind the 
tips of the middle tail-rays. In the lythe we have an intermediate con- 
dition. In this form the third dorsal, first and second anal fins, and the 
bases of the caudal fin are well in front of those parts in the saithe. The 
fork in the tail is thus much shallower than in the saithe. 

Lateral Line :—The lateral line in all three forms is straight in its hind 
third, z.e. from the base of the tail fin forward to about the middle of the 
first anal fin. In this region it begins to bend upwards, In the cod and 
lythe it turns rapidly upwards, and runs in a curve forward to the level 
of the pectoral region. In the saithe it begins to rise near the hind end 
of the first anal fin, and proceeds very gently upwards in a straight line 
to its greatest height in the pectoral region. The point at which the 
lateral line turns upwards is furthest forward in the lythe, next in the 
cod, and furthest back in the saithe. In the lythe it rises more rapidly 
than in the cod, and at the anus it is further up on the side of the fish 
than it is in the cod and saithe, but just over the base of the pectoral fin 
it is highest in the cod, next in the saithe, and least in the lythe. The 
height of the lateral line at these two points is measured above the level 
of the hind straight third of the line. 

THE VERTEBR#. 
The cod has the smallest number of vertebree, viz., an average of 51:9, 

while the lythe has an average number of 53:4, and the saithe an 
average of 54°8 vertebre. 
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Day* gives 51 as the number of the vertebre of the cod. In the 
“SCANDINAVIAN FisHes” the number is stated at 51-54 for the cod, 
54-55 for the saithe, and 53, 54 for the lythe. According to Jordan and 
Evermann,? the saithe has 54 vertebre. 

FIN-RAYS. 
» (TABLE, page 241.) 

1st Dorsal :—The cod and the saithe have practically the same number of 
rays in the first dorsal fin, viz., averages of 13°9 and 13°8 respectively, 
while the lythe has an average of 12°8 rays. 

2nd Dorsal :—In respect to this fin the cod and lythe approach one 
another closely, having averages of 18:9 and 19:1 respectively, while that 
of the saithe is 21:4 rays. 

3rd Dorsal :—Cod and lythe again resemble one another with respec- 
tive averages of 18:8 and 18:1, while in the saithe the average is found 
to be 21:1 rays. 

lst Anal :—In their average number of rays the saithe and lythe, with 
27:1 and 29°7 respectively, are more nearly related to one another than 
to the cod, in which there was an average of 21°6 rays only. 

2nd Anal :—In the cod and lythe the averages are 17°8 and 189 
respectively, while that of the saithe is 21°7 rays. 

It has been shown above that in certain characters two of the forms 
approach each other closely, while they are separated by an interval from 
the third species. Saithe and lythe resemble one another in the greatest 
number of characters, but there are, however, certain dimensions in which 
each of them is more nearly related to the cod than they are to one 
another. 

The inter-relationships are set out in the following scheme. The first 
two forms are in each case the closely-allied species, and the characters in 
which they exceed, and those in which they are less than, the third form 
are given in detail :— 

( (Girth (at Anus): D.-V. Height (at 
| Anus): Projection of Mandible: d. 

> Cod -< (distance) of beginning of 3 D.: Fin- 
| rays (1 A.): 0. (length) of base of 

ir. 
Saithe and Lythe. < 

Unpaired Fins: d., Ventral Fin: 
\ d., Opercular Cleft: d., Pectoral 

( | Fin: J. of base of 1 D. 

i., Ventral Fin: Greatest height of all 

<Cod - 

= Saithe: | eee gees 1., Pectoral Fin: d., 

Cod and Lythe, 

beginning and end, 2 A.: Fin-rays, 
t 2 Dy 3 D., 2 A. 278.5 base; 2D: 

" 

| 

- d., end of 2° D.: d.;.end of 3. D.>. d., 
<Saithe, 

(G Interorbital space: /., base of 3 D.: 
| > Lythe, |“ Fin-rays, 1 D, 

Cod and Saithe, -< 
| Girth (at Tail): Height of Tail: 
us Duin, { Diameter of Eye. : 

* “THE FISHES OF GREAT BRITAIN AND IRELAND,” London, 1880-1884. 
{+ ‘*THE FIsHES OF NORTH AND MIDDLE AMERICA,” Pt. iii., Bull, U.S, Nat, Museum, 

Washington, 1898, 
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By means of the characters which were selected, similarities and more or 
less prominent differences between the three species have been brought out. 
But since in a large number of these cases the differences are of small 
amount, and require therefore rather minute measurement, they are not 
of much value in a specific description. The specific description should 
contain nothing more than a sufficiency of characters to ensure the dis- 
crimination of the form. These should, moreover, be obvious and readily 
marked characters. In certain works the specific descriptions are ex- 
tremely cumbersome, and so overloaded with detail that it is a matter 
of some difficulty to diagnose the species of a fish by their aid. 

For the characters of the Family Gapip&, and of the Genus Gapus, we 
may adopt the description given in Smitt’s ‘‘ScanpiInavIAN FiIsHus,” 
Stockholm, 1893, Part I., viz. :— 

Fam. GADIDA. 

Body elongated, compressed, clavate or fusiform, and covered with 
thin cycloid scales. Caudal fin distinct from the other vertical fins. Jaws 
JSurnished with teeth.  Gill-openings large ; branchtostegal membranes 
more or less completely free from the isthmus. Pseudobranchie wanting, 
or glandular.  Air-bladder and pyloric appendages generally well- 
developed. 

GENUS GADUS. 

Three dorsal fins, all fully developed, and two anal fins. Peduncle 
(jinless part) of the tail distinctly marked off. Ventral fins normal, 
with 6 rays. Jaw-teeth and vomerine teeth present. Branchtostegal 
rays 7. 

Sexciric Description. 

It is not my purpose to give a complete specific description of the three 
species, since they alone of the members of the genus Gadus are under 
consideration. A few characters by which they may be readily separated 
will be given below. 

Barbel.—In most systematic works it is stated that the lythe has no 
barbel. That is true so far as it refers to an external barbel. Beneath 
the skin, however, the cartilaginous basis of the barbel may be found on 
dissection. (Vide 6, Fig. 29, Pl. I.) The saithe has a very small barbel ; 
that of the cod is large and prominent. 

Saithe (Gadus virens).—Parnell, in his ‘‘ Fishes or THE FIRTH oF 
Fortu,” divided the saithe into two species, in one of which, Merlangus 
carbonarius, the mandible projected in front of the premaxilla, while in 
the other, Merlangus virens, the upper and lower jaws were of equal 
length. The form which he described as of the latter species measured 
10 inches (25 cm.), and was no doubt a young saithe. In the young 
saithe the upper and lower jaws are of about the same length, while in 
the adult saithe the lower jaw projects in front of the upper. 

The scheme given below includes certain readily gauged characters, 
sufficient in number and importance to enable the three species to be 
easily separated :— 

[ TaBLE. 
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Puiate VIII.—Con, Fig. 7: Sarrue, Figs. 5, 8,11: Lyrus, Figs. 6, 9, 10. 

Character. 

JAWS, 

LATERAL LINE, 

- Edge of, 

_ANUS, 

LENGTH OF VEN- 
TRAL FIN, 

GIRTH AT PEC- 
TORAL REGION, 

TatL Fin, Hind“ 

Cop. 

(Gadus callarias.) 

Upper > projects in 
front of lower. 

Broad, white, except 
anterior part. 
Abdominal part 
—curved. 

Very slightly con- 
cave (small cod) 
straight or slightly 
convec (adult 
cod). 

Below first part of 
2nd Dorsal Fin. 

About jive-sizths of 
the length of the 
Pectoral Fin. 

Greater than the 
girth at the Anus. 

SAITHE. 

(Gadus virens.) 

Lower projects in 
front of upper. 

Straight : broad white 
streak. 

Deeply forked. 

Below hind half of 
Lst Dorsal Fin, 

More than one-half 
and less than two- 
thirds of the 
length of the Pec- 
toral Fin. 

Less than the girth 
at the Anus. 

LYTHE. 

(Gadus pollachius.) 

Lower projects in 
front of upper. 

Dark narrow line, 
not prominent. 
Abdominal part 
—curved. 

Slightly forked. 

Below first half of 
Ist Dorsal Fin. 

Less than one-half | 
ot the length of | 
the Pectoral Fin. 

Less than the girth 
at the Anus. 

The pectoral fin of the saithe is pointed at its extremity, whereas in the 
cod and lythe it is rounded (Figs, 1, 3, and 7, Plate VIII.). 

Co.ours. 

Cop.—The following description was taken from a female cod 
46°3 cm. in length, an hour or two after capture :— 

On the dorsum and greater part of the side the ground colour is slaty 
green (dark olive). It is splashed all over the abdominal and caudal 
portions with round laminarian yellow patches closely set together; they 
extend on the sides down below the lateral line. In the caudal part of 
the body, that is behind the level of the anus, the patches are united into 
a broad yellow longitudinal band running above and below the white 
caudal part of the lateral line. On the side of the abdomen the lower 
border of the yellow blotches is in line with the band on the ventral side 
of the caudal part of the lateral line. 

The part of the side below the yellow patches is slate coloured. 
The belly is white. The white part is, however, restricted, It is 

broad below the head and in the pectoral region, but it gradually 
narrows till behind the anus it is a mere strip alongside the bases of the 
anal fins. 

The dorsum of the head and of the trunk in front of the first dorsal fin 
is of a dark olive colour. 

The dorsal] fins and tail are olive; the anals white along their bases, 
merging into a slaty colour along the distal part of the fin. 

The pectoral fin is light, almost colourless, with a yellow tinge. 
The ventral fin has a white base, white outer border, dark slaty 

superior surface, and white and slaty inferior surface. 
Sarrae.—The following description was taken from two saithe 

measuring respectively 56°8 cm. male, and 54 cm, female, captured a 
short time previously :— 
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The dorsum of head and body is of a deep black colour, which has a 
green tinge, The belly and lower part of the sides are white. There 
is a golden sheen over the belly and the white parts of the side. The 
ventral fins are coloured white and pink. The lateral line is a broad 
white streak in its whole length. 
Lytue.—Two lythe measuring 73 cm. male, and 39'8 cm. female, were 

examined immediately after capture. 
The dorsum is of a dark olive colour. This colouration does not 

extend further down the sides of the abdomen than the highest part of 
the lateral line. The sides below that level are whitish. Behind the 
anus the dark olive colour gradually envelops the whole side. 

A golden network is spread over the dorsum and-down over part of 
the white side. 

The lateral line is dark and not prominent. 
The above descriptions of the colours of the three species agree well 

with those given in Smitt’s ‘‘Scandinavian Fishes.” 

ANATOMICAL DiFFERENCE—-Urinary Bladder. 

In the cod there are two lobes to the urinary bladder: in the saithe 
and lythe the urinary bladder has no lobes, 

The ureter leaves the kidney at a point well behind the level of the 
anus. It passes down on one side of the swim bladder, and is con- 
tinued forward to dilate into the urinary bladder close to the rectum. 
The ureter does not always pass down on the same side of the swim 
bladder, 

Cop.—Of 5 males examined, the ureter was in two cases on the right 
side of the swim bladder, and in three, on the left side of the same. 

Of 5 female cod, in three cases it was on the rignt side, and in two 
on the left. 

SairHE.—Of 8 males, in five the ureter was on the right side, and in 
three on the left. 

Of 4 females, it was in one on the right side, and in three on the left 
side, 

LytHr.—Of seven males, the ureter came down on the right side of 
the swim bladder in two cases, and in five cases on the left side. 

Of 19 females, it was in fourteen cases on the right side, and in five 
cases on the left side, 

These figures will be more readily followed in the accompanying 
Table, 

Cod. Saithe. Lythe. 

SEX. Joo 

Right. | Left. | Right. | Left. | Right. | Left. 

Male, - - - - - 2 3 i) 3 2 5 

Female, - - - - 3 2 1 3 14 5 

The number of specimens examined is small, but they indicate that in 
the lythe the ureter in the male is most frequently to be found on the 
left side of the swim bladder, whereas in the female it is usually on the 
right side of that organ. In the case of the saithe the opposite would 
seem to be the condition, while in the cod the very insufficient data show 
a tendency towards the arrangement in the lythe. 
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Note on the Reproduction of the Lythe. 

In May a male measuring 50°5 cm., and a female measuring 43:7 

cm,, were immature. A female measuring 87:8 cm. was in June" spent. 
In September a female 72 cm. in length had a devoloping ovary, and in 
December two males measuring 71 and 73 cm. were almost ripe. 

According to Mr. Duthie, a “few ripe lythe are captured during March 
in the cod nets at Girvan, 

For other data regarding the spawning of the lythe, see M‘Intosh and 
Masterman, “ British Marine Foop-Fisues,” London, 1897. 

OSTEOLOGICAL DIFFERENCES. 

In addition to the description and measurement of the external 
characters, this research has included a comparison between the three 
species in respect to the form of the bones of the head. 

The osteology of Teleosteans has been treated by a large number of 
authors, the names of whom it is not necessary here to mention. It is 
not the purpose of this paper to enter upon the general morphology of 

the skull, but simply to institute a comparison between the bones of the 
head of the three Gadids, Cod, Saithe, and Lythe. Itis, moreover, not 
intended to cover the field of development. All the descriptions are, 
unless expressly stated otherwise, made upon the skeletons of large 
specimens, of which the following is a list :— 

& 

Females, measuring 92:7, 103°5 em 
Disarticulated Bones of Skull—male, 95°5 em.; female, 89:5 cm. 

Males, measuring 88°5, 88°9, 90, 98°2, 98:7 em. 
Saithe < Females, measuring 87°5, 90, 96:2 cm. 

Disarticulated Bones of Skull—male, 91:1 em.; female, 90 cm. 

Males, measuring 82°7, 85:4, 94, 95.5, 102 em. 
Cod 

( Males, measuring 70°6, 71°4, 75, 86 em. 
Lythe { Females, measuring 7674, 78°4, 78:4, 78:5, 82:9, 87°8 em. 

Disarticulated Bones of Skuli—male, 69°6 cm.; female, 85:3 cm. 

Since no very evident indication of sexual differences in the skulls of 
any of the species was made out, the contrasting points which are de- 
tailed are to be regarded as bearing value quite independent of sex. A 
considerable amount of variation exists in the skulls of any one species, 
and differences due to individua! variation were found between fishes of 
one sex, of as great amount as there were between those of different 
sexes, 

In instituting the comparison it will be necessary to traverse ground 
which has been already well opened up—viz., in connection with the 
osteology of the cod, This is a type which has been much studied ; it 
has been treated in detail by Owen.* So far as I am aware, no detailed 
description has been given of the skeletons of the saithe and lythe, The 
osteology of the haddock (Gadus xglefinus) has been exhaustively treated 
by St. John Brooks.T 

As might be inferred, the bones of so closely allied species as the three 
Gadids here treated are on the whole very similar, and the differences 
are in many cases those of detail. In Plates IV.—XI. drawings or 
photographs of all the bones described are given. 

* Hunterian Lectures II. Lectures on the Comparative Anatomy and Physiology of 
the Vertebrate Animals. Pt. I. Fishes. London, 1846, 
+The Osteology and Arthrology of the Haddock (Gadus ceglefinus). The Scientific 

Proceedings of the Royal Dublin Society. {Read, 1883. ] 
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The terminology which I have followed is with one or two exceptions 
that adopted by Giinther* and Boulenger.t 

The descriptions are made on the bones of the /eft side of the fish. 

SKULL, 

View from Above. 

Cop, Fig. 31, Pl. V.: Sarraz, Fig. 33, Pl. V.: Lyrus, Fig. 34, Pl. V 

In the case of fishes of equal length the skull of the cod is larger and 
more massive than that of the saithe, while that of the latter is greater 
than the skull of the lythe. Seen from above, the skulls much resemble 
one another. One point of considerable importance separates the skull 
of the cod from the other two, and that is that while in the former the 
front edge of the ethmoid is exactly above the anterior edge of the 
vomer, in the saithe and the lythe the ethmoid is situated well behind the 
front edge of the vomer; so that in the view from above nearly all the 
upper surface of the expanded portion of the vomer is seen. sa 

Another point of difference is in the shape of the frontal. In the 
lythe the anterior end of the frontal is almost square across, in the cod 
and saithe it is more tapered and pointed, The ethmoid in the cod has a 
superior surface of considerable length and breadth ; but in the saithe it 
is reduced to a short, sharp ridge. In the lythe it is broader than in the 
saithe. The hind portion of the ethmoid which articulates with the 
frontal is continued backwards in the latter bone as a distinct broad 
ridge, extending back to the foramina. In the saithe such a ridge is to 
be traced, but in this fish it is not prominent, while in the lythe it is 
absent. 

The two large foramina in the frontal show certain differences. In the 
cod and saithe they usually end anteriorly in a narrow angle, though 
sometimes both ends are rounded. In the lythe they are kidney-shaped, 
and are on the whole wider than those of the cod and saithe: anteriorly 
they are turned outwards and have their margins rounded. The posterior 
end is distinctly wider than the anterior. Not infrequently the shape of 
the foramen is altered by little bony processes which arise from the 
margins. In the lythe and saithe the foramina are deep, their hind 
margins being high. In the cod they are shallow. 

The lamelle which form the grooves which lodge the sapraorbital 
canals differ in the three species. In the cod the lamella is broader than 
in the other, two; and in the lythe it is distinctly higher than in the 
other two. The lamellee of the two sides gradually approach each other 
as they proceed anteriorly, until they reach the anterior ends of the 
foramina in the cod, and from this point they turn outwards very 
slightly, and then bend inwards, being separated at the front end of the 
frontal by about the same distance as at the level of the foramina. In the 
saithe the lamellee approach one another a little more closely at the 
foramina than they do in the cod. ‘In that region the groove formed by 
the overhanging lamella is converted into a closed bony canal by the 
presence of a vertical plate connecting the outer edge of the lamella with 
the main part of the frontal. In the lythe the lamelle, after approaching 
close to one another about the middle of the foramina, bend sharply 
outwards, and then inwards toward the median line. The vertical wall 
of the closed canal, however, is continued outwards to the anterior outer 
corner of the frontal, making a very wide funnel-like mouth to the canal. 

*Giinther. The Study of Fishes. Edinburgh, 1880. 
+Boulenger. Catalogue of the Perciform Fishes in the British Museum, 2nd edition. 

London, 1895. 
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In the cod and saithe the mouth of the canal is small in comparison to 
that in the lythe. The space in front of the foramina and between the 
edges of the lamelle is in the cod fairly flat, though it shows a distinct 
median ridge, the continuation of the process from the ethmoid, and on 
either side of that a shallow longitudinal groove. In the saithe and 
lythe, however, there is a broad, deep depression between the prominent 
edges of the lamelle. In the hind portion of the frontal the lamella is 
seen to be two-layered. This is apparent only at its posterior end, 
where the lower layer appears projecting from below the upper. ‘The 
posterior edge of the upper layer is irregular, but may be traced to a 
connection with the beginning of the ridge in the parietal. In the cod 
this may be made out in only a few skulls, but the two layers are very 
distinct in the saithe and lythe. In the lythe there is a larger portion of 
the lower layer free from the upper layer than in the saithe. 

The outer edges of the frontals in the cod and saithe are only slightly 
curved inwards over the orbit : in the latter more so than in the former ; 
but in the lythe there is a deep incurving in that region. 

The occipital spine is a continuation of a prominent ridge or spine on 
the frontal. In very few specimens is the anterior portion or origin of 
the frontal spine perfectly median : it is usually deflected to one side or 
the other. In the cod this spine ends anteriorly at some distance behind 
the two large foramina. In the saithe it begins at the hind border of the 
foramina, and is to be traced still further forward as a ridge between the 
two cavities. In the lythe, in which the septum between the two 
foramina is much broader than in the saithe, the forward continuation of 
the spine is not always well marked, but may usually be traced. In the 
cod, however, in front of the origin of the spine, and between it and the 
hind borders of the foramina, there is a depression which sharply defines 
the front extremity of the spine. 

On the posterior portion of the frontal there is on either side of the 
frontal spine a ridge running from the angle between the spine and the 
lamella, backwards and outwards. It practically bisects this angle, and 
is continued directly into the ridge on the parietal, which further back 
rises into the crest of that bone. In the saithe and lythe this ridge is 
very well marked: in the cod it is with difficulty made out, since the 
ridge on the parietal is reduced to a mere line. The frontal and parietal 
are dovetailed into one another. In the saithe a broad, and usually ‘ong, 
dovetail of the parietal is inserted in the posterior border of the frontal, 
between the spine and the oblique ridge, while a process, which is a 
continuation of the ridge on the frontal, runs backward and well up the 
ridge on the parietal The same condition exists in the lythe, but 
generally the ridge process is much shorter than in the saithe. The same 
general arrangement.of interlocking may be followed in the case of the 
cod. In two saithe skulls (male) the frontal ridge processes rose at their 
extremities into crests, which projected above the level of the adjacent 
parietal ridge. In the posterior external corner of the frontal there is a 
notch, in which lies the superior suborbital. This notch is deeper in the 
cod and lythe than in the saithe. The anterior margin of the notch 
meets the adjacent part of the edge of the frontal in a sharp corner in the 
lythe : in the saithe it is broadly rounded. In the cod the front margin 
of the notch projects backwards over it. 

The crests of the parietals in the saithe and lythe are very large. They 
are directed upwards and outwards. In the cod they are small flat 
triangular processes covering the foramen for the exit of the nervus 
lateralis. In the saithe and lythe the under surface of the crest is pierced 
by this foramen, 
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The preefrontals show certain differences in the three species. The 
neck formed by the two prefrontals, just in front of the frontal, is 
comparatively narrow in the saithe, and much broader in the lythe and 
cod. The external edge meets the posterior surface in a sharp angle in 
the lythe, whereas in the saithe this corner is rounded off. The articular 
surface at this corner which receives the upper angle of the preorbital is 
much larger in the saithe than in the lythe. In the cod this articular 
surface is very large and cut deeply into the edge of the bone. In its 
anterior corner, too, the cod shows a prominent projecting facet for 
articulation with the “handle” of the palatine. These expansions 
shorten and define the neck of the prefrontals. These articular surfaces 
in the saithe and lythe are not noticed in the view of the skull from 
above. 

The upper surface of the paroccipital in the cod is short and broad, 
curved distinctly downwards and backwards: in the saithe it has a long 
narrow surface, the bone projecting posteriorly in a long narrow angle ; 
in the lythe the condition is intermediate between the cod and the 
saithe. 

The paroccipitals are borne on the ends of the lateral expansions of the 
supraoccipital. The shape of the crescent form of the lateral expansions 
on either side of the occipital spine is of some moment. In the lythe it 
is a broad gentle arc ; in the saithe it is a dvep bend, of irregular outline. 
The latter condition is due to the shape of the paroccipital, which is in this 
species bilobed to a slight degree. In the cod the crescent is very 
shallow. The angle between the lateral expansion of the supraoccipital 
and the occipital spine is much more acute than in the other two. The 
posterior wall of the cranium is brought further posteriorly in the lythe 
and cod than in the saithe. 

The squamosal in the cod ends in a broadly-rounded extremity in the 
saithe in a sharp point, and in the lythe in an intermediate condition. 

View from Below. 

Cop, Fig. 35, Pl. VI.: Sarrgs, Fig. 36, Pl. VI.: Lyrus, Fig. 87, PL VI. 

The vomer and the parasphenoid in the cod are much stronger and broader 
than those of the saithe and lythe. In respect to the vomerine teeth certain 
important differences are to be noted. In the cod the tooth-bearing area 
is a broad chevron band. It has four to five rows of teeth, those on the 
posterior border and at each end of the chevron being larger than the 
others. In the saithe there is a narrow band similar in shape to that of 
the cod, but the teeth are very minute. They are arranged generally in 
two or three rows, and the teeth increase a little in size as they recede 
from the apex of the bone. Sometimes the band of teeth is not 
continuous; in certain cases there is a break at the apex which may be 
free from teeth. In the lythe there is not a complete chevron-shaped 
tooth-bearing area. The teeth, which are arranged in two rows, are much 
larger and much fewer in number than those of the saithe. The teeth in 
the hind row are larger than those in the outer. Not infrequently there 
is a small apical patch of teeth separated from the rows of teeth on each 
side, 

The ventral surface of the parasphenoid in the cod is flattened ; and the 
flat area extends forward to the end of the suture of the vomer. In the 
saithe the flat area is very sharply defined, although not so broad as in the 
cod ; it narrows as it approaches the end of the long suture of the vomer, 
and in some cases is reduced to a ridge before it reaches that point. 
There is a slight groove in the flattened area just ventral to the prootic in 
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the saithe. In the lythe the flattened area is restricted mainly to the 
part of the parasphenoid forming the floor of the cranium. Before it 
reaches the level of the anterior border of the orbito-sphenoid it is 
replaced by a sharp ridge which splits anteriorly to receive the long 
insertion of the vomer. 

The different shapes of the preefrontals noted above are noticeable in the 
view from below. ‘Thus the outer oblique border of this bone in the 
lythe and cod is turned a little more outwards than in the saithe. This 
refers to the part in front of the preorbital articular area, the anterior 
edge of which is much higher in the lythe and cod, and so gives a greater 
bend outwards to the edge in front of it. 

_ The cranium as seen from below is broader and more rounded in the 
lythe and cod than in the saithe. 

Side View. 

Cop, Fig. 38, Pl. VII.: Sarrus, Fig. 39, Pl. VII.; Lyrus, Fig. 40, Pl. VII. 

In this view of the skull, the shape of its anterior extremity is seen to 
vary with the three species. In the cod it is practically vertical to the 
long axis. The front edge of the vomer lies exactly under the anterior 
surface of the ethmoid, which articulates with the cartilage situated 
between it and the adjacent parts of the premaxille. In the saithe the 
front edge of the ethmoid slopes upwards and backwards at about an 
angle of 60° ; and while in the cod the angle between the upper and 
front surfaces of this bone is practically a right angle, in the saithe this 
angle is rounded off. In the lythe the front edge slopes backward a little 
less than in the saithe. The main mass of the ethmoid is thrown 
further back towards the frontals in the lythe and saithe than in the cod. 
The anterior portion of the skull is more depressed in the former two than 
in the latter. 

The interorbital space is more highly arched in the lythe than in the 
saithe and cod. The posterior edge of this large space is formed by the 
prootic and the ascending part of the parasphenoid which unites with 
that bone. In the cod and lythe this portion of the parasphenoid is in 
line with the lower edge of the notch of the prootic, whereas in the saithe 
they meet in a fairly sharp angle. 

A very marked point of difference is seen in the side view of the 
frontal-occipital spine. The frontal spine in the cod is low and runs very 
gradually upwards into the occipital spine. In the saithe and lythe the 
frontal spine is much higher and is convex in outline superiorly. Just 
at a little behind the point where the frontal fuses with the occipital 
spine there is an inbending in the upper edge of the spine. 

In three skulls of saithe, lythe, and cod of equal length, that is 
measuring from the tip of the vomer to the hind edge of the basi- 
occipital, the occipital spines extend backwards to about the same level. 
The hind edge, however, in the saithe is longer than that of the lythe or 
cod, since in the latter the supraoccipital and the hind portion of the 
exoccipital come farther posteriorly than they do in the former, In the 
lythe the exoccipital extends backwards to the level of the articular 
surface of the basioccipital, while in the saithe it ends some distance in 
front of it. In the cod there is an intermediate condition, the 
exoccipital coming farther back than in the saithe and not quite so far as 
in the lythe. 

In the cod and lythe the squamosal bends downwards much posteriorly, 
and to a distinctly greater degree than in the saithe. The high parietal 
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crests of the saithe and lythe are very prominent, while their little flat 
representatives in the cod are not by any means conspicuous. 

The long posterior free end of the squamosal unites with a process of 
the opisthotic. In the saithe this latter process does not extend back- 
wards to the tip of the squamosal ; it stops some distance short of it. In 
the lythe and cod the process of the opisthotic extends to the end of the 
squamosal, and together they form a broad expanded end to the double 
process. In the saithe the process of the squamosal projects backwards 
well beyond the hind edge of the supraoccipital ; in the lythe it just 
reaches that level, and in the cod a little beyond that point. 

The side of the bony canal on the front part of the frontal is seen in 
side view to be much higher in the saithe and lythe than in the cod. 

One important difference between the skulls of the saithe and lythe on 
the one side and the cod on the other is in the shape of the parasphenoid. 
When the skull is looked at from the side it is seen that the ventral edge 
of this bone is in the cod practically straight, while it is distinctly 
curved in the saithe andlythe. Thus if the skull of the cod is placed 
resting on its vomer and basioccipital, the whole of the parasphenoid is 
quite above the table. But in the case of the saithe and lythe, the skull 
would rest on the vomer and the parasphenoid, while the basioccipital 
would be raised up clear of the supporting plane, the part of the 
parasphenoid which is directed inferiorly most is that part just below the 
prootic. This condition is shown in Plate VII., though in the case of the 
skull of the saithe the bend in the parasphenoid is usually greater than 
in the case there reproduced. 

In aside view of the skulls slightly from above it is seen that the 
posterior vertical edge of the paroccipital, which with part of the upper 
posterior edge of the opisthotic and the upper outer edge of the 
exoccipital forms the outer posterior edge of the part of the cranium con- 
taining the auditory organ, is almost vertical in the cod, having a slight 
forward slope, and in the saithe slopes well forward, In the lythe there 
is an intermediate condition between these two. 

Hind View. 

Cop, Fig. 41, Pl. VIL.: Sarrue, Fig. 42, Pl. VII.: Lyrae, Fig. 43, Pl. VIL. 

The hind lateral expansions of the supraoccipital overhang the exocci- 
pitals, thus forming depressions in the hind wall of the cranium in which 
are lodged the anterior dorsal trunk muscles. In the lythe the depres- 
sion is shallower than in the cod, and in the cod shallower than in the 
saithe. . 

The cranium is more broadly rounded below in thie lythe and cod than 
in the saithe. 

In the hind view the parietal crests of the saithe and lythe are seen 
projecting above the paroccipitals, but they are hidden in tire cod. 

DISARTICULATED SKULL. 

Vomer (V.). 

Cop, Fig. 30, Pl. IX.: Sarrus, Fig. 11, Pl. [X.: Lyrug, Fig. 29, Pl. IX. 

There is little difference, in addition to that of size of the teeth, to be 
noted between the vomers of the three forms. This bone is in the cod 
much heavier and more massive than that in the saithe and lythe, 
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Ethmoid (E.). 

Cop, Fig. 42, Pl. [X.: Sarre, Fig. 6, Pl. [X.: Lyrae, Fig. 21, Pl. IX. 

Attached to the base of the ethmoid there is a large mass of cartilage, 
which is received into the hollow in the upper surface of the vomer, and 
the long tapering hind end of which passes backwards into the hollow 
extremity of the parasphenoid. 

The sutural area of the ethmoid with the frontal is in the saithe and 
lythe broad : in the lythe the sutural laminz are short; in the saithe the 
central laminz are long thin plates. In the cod the sutural area is 
narrow, but the projecting lamin of the ethmoid are as long as or longer 
than those of the saithe. In the case of one saithe, a female measuring 
90 cm. in length, the sutural area was reduced to one long central thin 
lamina, with a few short lamelle applied to either side of it, and 
projecting laterally, but separated from the central group by a short plain 
interval, was a slightly toothed sutural process. 

Frontal (F.). 

Cop, Fig. 37, Pl. IX.: Sarran, Fig. 1, Pl. IX.: Lyrng, Fig. 16, Pl. IX. 

With respect to this bone, the differences noted in the description of 
the skulls were most prominent. The median portion of the hind border 
projects farther backwards in the cod than in the saithe and lythe. The 
low frontal spine also serves to distinguish the former from the two 
latter ; while the highly-arched plates which form the grooves for the 
supraorbital canal differentiate the lythe from the saithe, in which they 
are comparatively low. 

Suprasccipital (s. Oc.). 

Cop, Fig. 39, Pl. IX.: Sarrus, Fig. 2, Pl. IX.: Lyrusz, Fig. 17, Pl. IX. 

The height of the spine on this bone of itself separates the cod, in which 
it is low and usually somewhat massive, from the saithe and lythe, while 
the larger angle between the spine and the lateral arms of the supra- 
occipital in the case of the cod and lythe separates them from the saithe. 
In the saithe and cod the disarticulated supraoccipital ends anteriorly in 
a much finer point than in the lythe. 

Bastoccipital (b. Oc.). 

Cop, Fig. 48, PI.IX.: Sarrasz, Fig, 13, Pl. [X.: Lyras, Fig. 27, Pl. TX. 

The neck of the basioccipital is rather narrower in the saithe and lythe 
than in the cod. There is some difference between the three species in 
respect to the structure of the upper surface of the bone. In the lythe 
there is a deep cavity running up between the two large hollows in the 
internal surface of the bone: in the cod there is in this region a wide 
depression filled up with loose bony matter. 

Parasphenoid (p. 8.). 

Cop, Fig. 51, Pl. 1X.: Sarrus, Fig. 15, Pl. IX.: Lyrus, Fig. 30, Pl. IX. 

The points of difference in the parasphenoids have been noted in the 
description of the skulls. In the saithe and lythe the anterior end of the 

R 
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bone is straight, whereas in the cod it is turned well up. The para- 
sphenoid of the cod is readily separated from those of the saithe and lythe 
by its greater thickness and strength. 

Prefrontal (pr. F.). 

Cop, Fig. 46, Pl. [X.: Sarrus, Fig. 10, Pl. IX.: Lyrue, Fig. 25, Pl. IX. 

Rising from the upper surface of the prefrontal there is a process to 
which is attached a cartilage ligament, which is united in front to the 
hind part of the ethmoid, and to a similar process on the prefrontal of the 
opposite side. This process is very small in the lythe; in the cod and 
saithe it is large. It forms part of the wail of the olfactory foramen, and 
the anterior lateral part of the frontal rests upon it. 

In the cod the part of the bone which articulates with the base of the 
ethmoid is very broad: in the saithe and lythe it is small. The anterior 
part which articulates with the vomer is also bound to the large mass of 
cartilage below the ethmoid. In the saithe and lythe the anterior inner 
part of the bone which meets the same part of the prefrontal of the 
opposite side is broadly curved to the base of the sutural process which 
is inserted into the parasphenoid. It is shorter in the cod, being reduced 
in size through the larger prefrontal-ethmoid sutural area. 

Postfrontal (pt. F.}. 

Cop, Fig. 44, Pl. IX.: Sarras, Fig. 8, Pl. [X.: Lyrus, Fig. 23, Pl. IX. 

The postfrontal articulates with the frontal in front, with the orbito- 
sphenoid below, with the squamosal and prootic behind, and with the 
parietal superiorly. ‘The free part of its posterior side forms the anterior 
edge of the articular socket which receives the head of the hyomandibular. 
Part of the upper edge of the prootic shares in forming the lower edge of 
the same, while the main articulating surface is on the squamosal. 

In the postfrontal one point of difference between the cod and the 
other two species is in the shape of the upper anterior angle, which lies 
beneath the hind corner of the frontal at the notch in which is situated 
the head of the fifth suborbital. In the cod the corner of the postfrontal 
is triangular, whereas in the saithe and lythe it is rounded. 

In the cod the bone is united to the prootic by sutures in the whole of 
the region in which they are in contact, but in the saithe these two bones 
are only united by a few sutures at the posterior end (and even these may 
be absent), while the remaining portions of their edges are smooth, and 
simply bound together by cartilage. In the lythe there is only an inter- 
mediate portion free from sutures, both ends being serrated for 
articulation. 

In the case of the orbitosphenoid, in all three species the outer layer of 
the postfrontal lies over on the upper part of that bone without there 
being any very close union. 

The part of the postfrontal which is seen in the top view of the skull is 
small in the lythe, a little larger in the saithe, and largest in the cod. 

Syuamosal (Sq.). 

Cop, Fig. 45, Pl. [X.: Sarrus, Fig. 9, Pl. [X.: Lytun, Fig, 24, Pl. IX. 

The squamosal overlaps the postfrontal in front; it articulates with 
the prootic below, with the opisthotic below and behind, and on the 
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inside with the parietal and paroccipital. Between the postfrontal and 
the squamosal there is a large depression filled with cartilage ; this forms 
the anterior part of the hyomandibular socket. The upper rim of the 
socket in the squamosal stands well up from the surface of that bone in 
the saithe and lythe, whereas in the cod the rim is low and sometimes 
absent. The bone-fold on the upper surface of the squamosal which 
shields part of the infraorbital canal, ends posteriorly, in the cod and 
lythe, just about the level of the hind margin of the hyomandibular 
socket, whereas in the saithe it comes well behind that point. The 
extreme breadth of the bone-fold is in the lythe greater than in the 
saithe. In the cod the end of the corresponding bone-fold of the frontal 
overlaps for a bit the anterior extremity of the fold of the squamosal ; in 
the saithe and lythe they meet, and simply the extreme edge overlaps. 

The articulation of the squamosal with the paroccipital is a cartilaginous 
union. In the cod these two bones are, in the region of the union between 
them, semi-cartilaginous. 

Orbitosphenotd (Or. 8.). 

Cop, Fig. 43, Pl. IX.: Sarrue, Fig. 7, Pl. [X.: Lyraz, Fig. 22, Pl. TX. 

The orbitosphenoid is a little semicircular bone inserted between the 
frontal, postfrontal, and prootic. It is seen only in side and ventral views 
of the skull. The two orbitosphenoids are connected together by a carti- 
lage which is closely applied to the lower surface of the frontal. 

Prootie (pr O.). 

Cop, Fig. 47, Pl. [X.: Sarrus, Fig. 12, Pl. [X.: Lyrne, Fig. 26, Pl. IX, 

The prootic articulates with the postfrontal and orbitosphenoid in front, 
with the squamosal above, the parasphenoid below, and the opisthotic 
behind. The edge of the prootic overlaps the orbitosphenoid, and it itself 
is overlapped by the squamosal, parasphenoid, and opisthotic. The 
prootic shares superiorly in the formation of the cartilage-filled depression 
in the front part of the hyomandibular socket. 

The internal surfaces of these bones in the saithe and lythe resemble 
one another more than they do that of the cod. On the anterior upper 
part of this surface there is a fan-shaped bony mass. In the cod it is 
distinctly fan-shaped, but in the lythe and saithe it has a deeply incurved 
posterior edge. Below there is a smooth curved articular border in the 
saithe and lythe, whereas in the cod it is irregular and laminate. 

Parietal (P.). 

Cop, Fig. 38, Pl. [X.: Sarrus, Fig. 3, Pl. [X.: Lyrus, Fig. 18, Pl. IX. 

The parietal articulates in front with the frontal, on its inner side with 
the supraoccipital, on its outer side with the postfrontal and squamosal, 
and behind with the paroccipital. 

There is a distinct difference in the shape of this bone between the 
saithe and the lythe. In the lythe its breadth is equal to about two- 
thirds of its length, whereas in the saithe it is less than one-half, In the 
cod it is about one-half. 

Posteriorly the bone has in the saithe and lythe a long thick sutural 
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process which runs up on the outer edge of the paroccipital. In the cod 
this process is short, and it is a sort of angular cap fitting on the edge of 
the paroccipital. The dorsal process of the paroccipital is pierced by a 
foramen on the outer side of its base. By this foramen issues the nervus 
lateralis (Owen). 

Opisthotic (op. O.). 

Cop, Fig. 49, Pl. [X.: Sarruz, Fig. 14, Pl. [X.: Lyre, Fig. 28, Pl. TX. 

The opisthotic articulates with the prootic in front, the squamosal and 
paroccipital above, the parasphenoid and basioccipital below, and the 
exoccipital behind. 

In the saithe the process which articulates with the corner formed by 
the paroccipital and the exoccipital bones is much longer than in the cod 
and lythe. In the former it is more than half the length of the process 
which articulates with the hind projecting portion of the squamosal ; 
that is, measuring from the angle between the two processes of the 
opisthotic. In the cod and lythe the process is very small. In the 
saithe the long process which articulates with the squamosal is slender 
and sharp-pointed : in the cod it is broad and ends in a blunt extremity ; 
in the lythe it is broader towards the tip than in the saithe, but it some- 
times ends in a sharp point. 

On the posterior edge of the base of the long process there is a roughened 
area for articulation with the short arm of the post-temporal. 

Exoccipital (e. Oc.). 

Con, Fig. 41, Pl. [X.: Sarrus, Fig. 5, Pl. [X.: Lyrum, Fig. 20, Pl. IX. 

The exoccipital articulates above with the paroccipital, above and on 
the inner side with the supraoccipital, on the outer side with the opisthotic, 
and below with the basisphenoid, Behind, it is bound, by means of a liga- 
ment lodged in its hollow posterior process, to the atlas vertebra. 

The ridge running longitudinally on the bone is much more prominent 
in the saithe than in the cod and lythe. 

On the internal surface of the bone projecting into the cranial cavity 
there is a peculiar process, which consists of a broad blade connected to 
the main bone by a narrow neck. The blade is long, more than twice its 
breadth, and tapers to a point in the saithe and lythe. In the cod it is 
rather short and thick, in length not twice its breadth ; its free end is 
broader than the rest of the process. ‘The neck part is in the lythe very 
narrow, in the saithe and cod it is much broader than in the former. 

Paroccipital (par. O.). 

Cop, Fig, 40, Pl. [X.: Sarran, Fig. 4, Pl. [X.: Lyras, Fig. 19, Pl. TX. 

The paroccipital is of an irregular hollow pyramid shape. It forms 
the corner between the parietal, supraoccipital, exoccipital, squamosal, and 
opisthotic. Its edge of attachment to the squamosal is smooth, without 
sutures, the union being made by means of cartilage. The hind edge of 
the disarticulated bone is always less than the superior edge. 

The paroccipital of the saithe is much larger than that of the cod and 
lythe. In the lythe the greatest breadth of the base of the pyramid is 
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just about four-fifths of the greatest length (¢.e., the upper surface) ; in 
the cod it is equal to the length, and in the saithe the base is only equal 
to half the length. 

Atlas Vertebra (At.). 

Cop, Fig. 28, Pl. XI.: Sarrue, Fig. 27, Pl. XI.: Lyrux, Fig. 26, Pl. XI. 

The atlas vertebra is firmly attached to the skull. It articulates with 
the basisphenoid, and is bound by ligament to the exoccipital, while its 
neural spine is firmly connected by ligaments to the occipital spine. 

The differences between the atlas vertebre of the three species are not 
striking. In the saithe the neural spine is thin, while in the cod and 
lythe the spine is much thicker. 

Dentary (D.). 

Cop, Fig. 42, Pl. X.: Sarrus, Fig. 18, Pl. X.: Lyruz, Fig. 12, Pl. IV. 

As would be expected from the outward form of the jaws, the mandible 
of the lythe is longer than those of the cod and saithe, while in general 
the arch formed by the united mandibles of the lythe resembles that of 
the saithe and differs from that of the cod. The united dentaries form 
an arch which in the saithe and lythe is narrow at its apex: in the cod it 
is broadly rounded. The hind extremities of the dentaries turn inwards 
in a horse-shoe form in the cod, whereas in the saithe and lythe they are 
directed backwards and outwards (Cop, Fig. 31: Sarrae, Fig. 29: Lyrue, 
Fig. 30, Pl. XI.). Then the ventral descending plate of the dentary 
curves inwards towards its fellow on the opposite side in the cod and 
lythe, but does not do so in the saithe. In the shape of the apex of 
the arch considerable difference is noted between the three species. 
The tuberosities on the anterior ends of the dentaries project in the 
saithe well in front on either side of the symphysis: in the lythe they 
are very small, and in the cod even less conspicuous. In neither of the 
two latter do they project beyond the gently curved contour of the apex 
of the arch. 

The dentaries are, moreover, to be readily distinguished by the size of 
the teeth, or, if they are absent, by the diameters of the tooth-sockets. 
In the saithe there is a more or less complete double row of small teeth on ~ 
each mandible ; at its anterior end, and close to the symphysis, there is 
an increase in the breadth of the toothed area, three rows being usually 
very distinct. In the lythe there is usually one complete row on each 
dentary, with a doubling of the row, by the addition of smaller teeth, at 
the side of the symphysis. The teeth of the main row in the lythe are 
much larger than those of the saithe, and even the small tooth-sockets of 
the lythe are as big as the largest in a similarly-sized dentary of the 
saithe. In the cod there are two rows, an outer of smaller teeth and a 
hind row of teeth which when compared to those of the saithe and lythe 
are huge, : 
When the united dentaries are viewed from in front, the apex 1s seen 

to be slender, in dorso-ventral measurement, in the cod, while in the 
saithe and lythe it is massive. Inferiorly, the ends of the dentaries 
recede from one another at the symphysis, the saithe leaving a wide: 
angle, whereas in the lythe there is only a very slight separating notch. 

In side view (from without) the different breadths of the descending 
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plates of the dentaries are well seen; that of the lythe is distinctly 
greater than that of the saithe, especially anteriorly, while the plate of 
the cod is in its turn narrower than that of the saithe. There is also a 
distinct separation between the three forms in respect of the angle at 
which the upper hind ramus of the dentary rises. In the cod it slopes 
upwards very gently from the line of the tooth area, while in the lythe it 
breaks sharply upwards; in the case of the saithe an intermediate con- 
dition is present. In the side view of the cavity which receives the long 
process of the articular distinct differences are seen. A small area of the 
inner side of this cavity is seen posterior to the outer border in the lythe, 
a larger area is shown in the cod, and a still greater in the saithe. This 
is due mainly to the fact that the inner side of the cavity is carried 
further posteriorly in the saithe than in the cod, and in the cod than in 
the lythe. The outside of the cavity is shorter in the lythe and saithe 
than in the cod. 

The large barbel of the cod is a marked point of difference between that 
form and the saithe and lythe. In the two latter there is only a small 
barbel formed by the union of two cartilage elements which arise, one 
from each dentary. In the lythe the barbel does not project outside the 
skin, and in the saithe there is only a minute soft barbel. 

Premawilla (pr. M.). 

Cop, Fig. 41, Pl. X.: Sarrun, Fig, 14, Pl. X.: Lyrus, Fig. 3, Pl. IV. 

The same characters as regards the size of the teeth which served to 
distinguish the dentaries of the three forms are useful as a means for 
separating the premaxille also. The teeth are, however, much more 
numerous in the latter. In the saithe there are at the part next the 
symphysis as many as 9 to 12 rows; the toothed area becomes narrower 
the further it extends along the premaxilla until it is reduced 
to a single row, which is the outermost row. The tooth-sockets are 
small, those in the hind rows being the smallest, and the sockets 
increase in diameter towards the outer row. In the dentary the hind 
row had the largest teeth. The toothed area on the premaxilla is shorter 
than that on the dentary in the saithe ; they are of about the same length 
iu the lythe ; and in the cod that of the premaxilla is of the same length 
or a little larger than that of the mandible. The toothed area occupies 
about six-sevenths of the length of the premaxilla in the saithe, about 
nine-tenths in the lythe ; and in the cod it extends almost to the end of 
the bone. In the lythe there are fewer rows of teeth than in the saithe. 
The teeth are, howéver, larger, especially so in the outer row. As many 
as six teeth are made out in a cross-section of the head of the pre- 
maxilla (next to the symphysis), but they are usually fewer in number. 
In a small female lythe measuring 36 cm., in the broader part of the 
toothed area there were three rows; in the dentary there was one row 
only. The huge teeth in the outer row on the premaxilla of the cod at 
once separate it from those of the saithe and lythe. As in the other two 
species, the hind teeth are the smaller. : 

In general shape, looked at from below, the premaxille of the saithe 
and lythe are more curved than that of the cod. In side view the 
vertical process (or plate) on the posterior third of the bone is long and 
rather narrow in the cod in contradistinction to those in the saithe and 
lythe, which are roughly of a truncated triangular form. In two equally- 
sized premaxille of the saithe and lythe, the rounded projection on the 
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head of the bone is higher in the saithe than in the lythe; in the latter 
it is more rounded on its anterior edge. In side view thee is in the 
anterior end of the bone a cleft between the base of this plate and the 
beginning of the toothed area. The prominence of this cleft, which is 
deeper in the lythe than in the saithe, is worthy of notice. In the latter 
there is a considerable thickness of bone, rounded in front, between the 
base of the plate and the lower surface of the premaxilla; in the lythe 
the breadth of the cleft reduces this to a very thin strip. 

The smaller process on the head of the premaxilla articulates with the 
lower part of the head of the maxilla. The higher process of the pre- 
maxilla of one side is bound by a long ligament to the base of the process 
of the palatine on the other side. Behind the two premaxille there is a 
large cubical mass of cartilage which serves to connect them with the 
front of the ethmoid. 

Maxilla (M.). 

Sop shige 405-PleyX.: sarran, Wiow13, Bl); X.>diypun, Fig..2; Pl FV. 

The maxilla of the cod is a longer bone than that of the saithe and 
lythe, and in the two latter the head of the bone is bent downwards 
more than inthe former. At the anterior part of the head of the maxilla 
there is a facet for articulation with the premaxilla. In front of it there 
is a prominent projecting edge which in the saithe and lythe is semi- 
circular in shape, and in the cod roughly triangular. Alongside the 
articular facet just mentioned there is a large tuberosity in the cod, which 
is absent in the saithe and lythe, or marked in the latter by a slight 
elevation. A ligament binding the maxilla to the premaxilla is attached 
at this point. 

The maxilla articulates with the premaxilla in front, behind with the 
vomer, and above with the process of the palatine. Its free end is 
united by means of cartilage to the end of the premaxilla, and also by a 
thick round cartilaginous ligament to the depression on the outer surface 
of the dentary. 

Articular (Ar.) and Angular (An.). 

Cop, Fig. 43, Pl. X.: Sarraz, Fig. 19, Pl. X.: Lyrug, Fig. 13, Pl. IV. 

A first point of difference is seen in the shape of the posterior end of 
the articular, Its hind region has a broad ventral expansicn which is 
larger in the saithe and lythe than in the cod. In articulars of the same 
size the angular of the cod is much larger than that of the other two 
species. The angle between the lower plate and the rest of the articular 
is nearly a right angle ; in the saithe and lythe it is much less. The 
three forms differ from each other in respect to the share which the 
angular takes in the lower edge of the ventral expansion. In the lythe 
the angular forms less than one-half of the lower margin, in the saithe it 
constitutes a little more than one-half, and in the cod three-fourths of 
the same. The sharp extremity of the plate is carried farther forward in 
the lythe than in the saithe. On the long shield of the Meckel’s cartilage 
there is a high longitudinal ridge ; in the saithe and lythe it is rounded 
off. 

The posterior border or rim of the cavity which serves for articulation 
with the quadrate projects in a triangular mass, to which is attached the 
ligament binding the articular and quadrate together. In the cod this 
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elevated border is small and distinctly separated from the articular 
surface ; in the saithe and lythe it is massive. The superior corner of 
the articular is broader in the lythe than in the saithe. The edges of the 
groove in the articular which holds part of the hyomandibular sensory 
canal are in the saithe and lythe low; in the cod they are prominent. 

In front the articular fits into the hollow dentary; behind it articulates 
with the quadrate and is bound to that bone and the preoperculum by 
ligaments. The angular is connected by means of a strong ligament to the 
interoperculum. 

HYOMANDIBULAR ARCH. 

Hyomandibular (Hy. M.). 

Cop, Fig. 36, Pl. X.: Sarruz, Fig. 12, Pl. X.: Lyrne, Fig. 11, Pl. IY. 

The hyomandibular has three large processes ; the hind one, which has 
a hollow extremity, articulates with the operculum by means of a liga- 
ment ; the median, a boot-shaped expansion, is firmly attached to the upper 
part of the anterior border of the preoperculum, while the anterior process 
is fixed behind to the median flat plate-like process on the front edge of 
the preoperculum, and anteriorly to the metapterygoid. The symplectic 
is united by ligament to the union between the anterior process of the 
hyomandibular and the preoperculum. This cartilage is lodged in the 
hollowed extremities of the processes of the hyomandibular and symplectic. 

The hyomandibulars of the three species differ to a considerable extent 
from one another. In the saithe and lythe the median boot-shaped 
process is quite free from the hind process except at its base; in the cod 
the heel and back of the boot are united to it by bone, and the uniting 
bone-plate forms a ridge running out to the extremity of the hind process. 
Moreover, the toe of the boot is pointed almost vertically downwards in 
the cod, while in the lythe and saithe it is directed downwards and 
forwards, 

The anterior process is of two parts: the hind portion has a hollow 
extremity and lodges a ligament which binds it to the symplectic; the 
fore part is irregular and serrated for suture with a complementary surface 
on the metapterygoid. In the cod this fore irregular portion is nearly 
as broad as the hind articular part. From its anterior border there rises 
a bony wall which forms with a broad expansion from the main body of 
the bone an arch which overhangs the proximal extremity or origin of the 
front process. This arch joins the median boot-shaped process. The hollow 
beneath the arch lodges certain of the muscles pertaining to the mandible. 
In the saithe and lythe homologous structures are present, but they do 
not form a distinct arch as in the cod. 

Superiorly the bone is rounded into a large knob which fits into the 
socket on the squamosal. On the hind edge of the posterior process 
there is a thin lamina of bone uniting it to the main articular knob. It 
runs along the former as a sharp high ridge, which narrows rapidly to 
vanish at the extremity. In the lythe it extends to the end of the 
process ; in the saithe it usually stops a little short of the same ; in the 
cod it is small and does not extend along much more than half the length 
of the process. 

If the bones are looked at from in front (as they lie in the fish), it is seen 
that the prominent ridge arising from the anterior border of the front 
process gives a great breadth of triangular shape to the fore edge of the 
bone in the cod. In the saithe and lythe the anterior edge is narrow. 
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Metapterygotd (m. Pt.). 

Cop, Fig. 38, Pl. X.: Sarras, Fig. 15, Pl. X.: Lyre, Fig. 11, Pl IV. 

The metapterygoid is a generally triangular bone, with a slender apex, 
which is superior. In the upper part of this bone there is in the cod a 
flat plate standing almost perpendicular to the rest of the bone. It begins 
about the middle of the bone and rises to its greatest height just before 
reaching the level of the apex. This flat expansion is, when the bone is 
viewed edgeways, triangular, ‘and very broad superiorly. It forms the 
part which unites with the anterior surface of the first process of the 
hyomandibular, which, as was noted above, is very broad in the cod. In 
the lythe this ridge of the metapterygoid is very narrow. In the saithe, 
instead of a ridge running vertical to the plane of the bone, as in the cod, 
there is a wing-like expansion broader than the ridge in the lythe, and 
much narrower than that of the cod ; it rises at an angle from the edge of 
the bone, and is continued superiorly to give a broad apex to the same. 

The metapterygoid is united by sutures with the pterygoid, symplectic, 
and hyomandibular ; it is bound to the quadrate by cartilage. 

Symplectic (Sy.). 

ont 39> Pl X.: Sane, Hig 17, Pl X.: lyre, Fis. 11, Pl. LY. 

A large portion of the symplectic lies in a groove on the inner 
surface of the quadrate. In the case of the cod nearly all the lower half 
of the bone is thus enclosed, while in the lythe a little less than the half, 
and in the saithe only the lowest third take part in the articulation with 
the quadrate. On the posterior edge of the symplectic, just where it 
leaves the quadrate, there is in the saithe a hook-like expansion. In the 
lythe there is an angle, but not a backward-turned process as in the saithe. 
In the cod there is a downward expansion of the internal surface of the 
bone to form a broader area for articulation with the quadrate. 

Quadrate (Q.). 

Cop, Fig. 44, Pl. X.: Sarras, Fig. 16, Pl. X.: Lyrug, Fig. 11, Pl. IV. 

The quadrate is united with the symplectic and lower part of the pre- 
operculum behind and with the pterygoid in front; above, it is bound 
to the metapterygoid by cartilage. 

The main point of difference between the bones of the three species is 
in the comparative breadth of the broad articular plate which serves for 
attachment of the cartilage uniting it with a similar part of the 
metapterygoid. In the saithe and lythe this articular plate constitutes 
the greater part of the superior portion of the boue. In the cod, however 
it is seen in external view to occupy less than half of that region. This 
is due to the fact that a part of the articular area is hidden by the forward 
growth over it of the bone in the region of the groove which serves for 
articulation with the symplectic. 

The hind process of the quadrate which unites with the lower part of 
the preoperculum is longer and stouter in the saithe than in the lythe, 
and the articular groove in its posterior surface is deeper than in the latter. 
The groove, moreover, twists outwards and backwards considerably, while 
in the lythe the torsion if present is slight. 
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Pterygoid (Pt.). 

Cop, Fig! 37; Pl. X.2(Satmu, Big. 11, Pl. X..“Lyran) Vigel), Pha 

The posterior end of the pterygoid in the cod is practically at right angles 
to the long axis of the bone; in the saithe and lythe the hind edge is more 
or less inclined upwards. There is a deep bend or curve in the hind part of 
the superior edge of the bone in the cod, which is absent in the saithe and 
lythe. In all three species the bone is broadest at its posterior end, and 
while in the cod and lythe the superior edge turns inwards immediately 
in front of the articulation with the metapterygoid, thereby much reducing 
the breadth of the bone, in the saithe the upper border is carried anteriorly 
a considerable distance before it turns inwards to any marked degree. 
The pterygoid of the saithe has thus a broader surface and a distinctly 
different shape from the other two species. In the lythe the bone is 
deeply forked anteriorly, while in the cod and saithe the fork is small. 

The pterygoid is bound to the metapterygoid, and quadrate behind, 
with the palatine in front, and superiorly with the entopterygoid. 

Palatine (P1.). 

Cop, Fig. 34, Pl. X.: Sairan, Fig. 9, Pl) Xo: Lyrue, Fig. 11, Rive 

The palatine is a trowel-shaped bone, with the handle directed anteriorly. 
In the cod this bone is much flatter than in the saithe and lythe. In the 
last species the long articular process which is inserted into the pterygoid 
is a little less than one-third of the total length of the bone; in the saithe 
it is about one-fifth, and in the cod about one-third. 

The outer border of the blade of the trowel if continued forward would 
in the saithe and the lythe not intersect the handle, whereas in the cod it 
would cut the handle near its base. In the saithe and lythe the outer 
border of the blade of the trowel is turned up, giving rise to a hollow 
(saithe) or groove (lythe) on the surface of the blade. The outer corner 
projects beyond the front edge of the blade in the lythe. The curve 
between the under surface of the handle and the front edge of the blade is 
in thelythe an are of much smaller radius than that of the saithe, owing to 
the fact that in the latter the base of the handle is thicker (dorso-ventrally) 
than in the lythe. ‘The corresponding are in the cod is of even greater 
radius than that of the saithe. 

Entopterygotd (en, Pt.). 

Con, Fig. 35, Pl. X.: Sairax, Fig, 10, Pl. X:: Lyrse, Pig 11, Pity. 

One striking point of difference is the small size of this bone in the 
lythe compared with those of the cod and saithe. In the case of the first 
the entopterygoid is a bone which shows very little character. It is 
simply a little flat transparent bone having a toothed anterior edge and a 
rounded slightly wavy posterior border. It is not perfectly flat ; a ridge 
runs from its anterior superior border towards the centre of the bone. 
Between the ridge andthe outer edge there is a triangular depression. 
The ridge and the depression are characteristic of the bones of the three 
species. 

The entopterygoids of the saithe and cod differ mainly in the shape of 
their posterior ends which articulate with the pterygoid. Both have 



of the Fishery Board for Scotland. 267 

serrated edges, and the upper part of the hind edge projects beyond the 
lower half, a little in the saithe and a considerable difference in the cod. 
In the latter, then, the posterior edge is distinctly beak-shaped. In 
one or two cases the hind edge of the entopterygoid of the saithe was not 
serrated, and posteriorly in one case at least the posterior end was of a 
mitre-shape. In the case of the lythe a small projecting piece has been 
noticed on the middle of the hind border. 

The pterygoid is bound to the palatine by cartilage. In the cod and 
saithe the hind end is interlocked with the pterygoid ; in the lythe the 
union is only by means of connective tissue. 

Preoperculum (pr. Op.). 

Cop, Fig. 31, Pl. X.: Sarrue, Fig. 5, Pl. X.: Lyre, Fig. 26, Pl. IV. 

The preopercula of the three species are more or less readily dis- 
tinguished. The flat plate projecting from the anterior edge of the bone 
articulates with the outer surface of the front process of the hyomandibular. 
The three species differ in respect to the size of the flat process of the 
preoperculum. In the cod it is much larger than in the other two ; it is 
of two parts, an inferior short lobe aud a superior long upwards-directed 
triangular lobe. In the lythe the anterior edge of the process is divided 
by an angle into two nearly equal lobes; in the saithe this edge is more 
or less straight and the whole process is of a quadrilateral shape. 

Superiorly the bones differ somewhat. In the cod and saithe the 
anterior superior corner is prolonged into a stout triangular process. In 
the lythe this projection is not prominent ; it forms one side of a notch 
in the superior border of the preoperculum. 

The anterior edge of the upper half of the bone curves backwards more 
in the cod and lythe than in the saithe. 

In the saithe and lythe the preoperculum is much narrower in its lower 
half than in the superior; the posterior edge bends anteriorly just at the 
level of the median articular process, It immediately turns out a little, and 
then bends anteriorly again, in this way reducing the breadth of the lower 
half. In the cod the inbend at the level of the median process is hardly 
noticeable, and the lower half, although it is narrower than the upper, has 
its posterior edge a regular continuation of the curve followed by the edge 
of the upper half. 

In the ccd the preoperculum is ossified except for a narrow strip of its 
hind border; in the saithe and lythe a consilerable portion of the 
posterior region of the bone is transparent, membranous. The ossified 
anterior half of the bone is thick and its outer surface projects backwards 
as a broad fold, in this way forming a deep grove which lodges the 
hyomandibular sensory canal. In the superior part of the bone a posterior 
wall is furnished to the groove by a short bony ridge. The groove is 
open in the greater part of its length in all three species, but superiorly it 
is in the saithe a closed canal, in the cod an open groove, and in the lythe 
it is either open or partially closed at the lower end of the short ridge. 
In three lythe, viz., female 36 cm., female 47:6 cm., and female 87°8 cm, 
the groove was open in its entire length, and while in female 82°9 cm., 
male 86 cm., female 78-4 cm., and female 39°8 cm., there was a little bridge 
across the groove ; in male 75 cm., female 76°4 cm., and male 71°4 cm., a 
considerable part of the upper channel was closed. The projecting fold 
which forms the groove is in the main portion of the bone supported by 
three little bony pillars, which may be complete, but usually one or more, 
or even all, are incomplete in certain preopercula. 
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The preoperculum articulates anteriorly and superiorly with the front 
and median processes of the hyomandibular, and with the symplectic and 
quadrate inferiorly ; behind it is bound by ligaments to the operculum, 
suboperculum, and interoperculum. On the internal surface of the 
median anterior expansion there is a hollow which receives the head of 
the stylohyal. This cavity is bounded by the ends of the hyomandibular 
and symplectic processes. 

Operculum (Op.). 

Cop, Fig. 33, Pl. X.: Sairue, Fig, 7, Pl. X.: Lyrae, Fig. 27, Pl. IV. 

The shape of this bone differs in the three species. It is cleft on its 
posterior border by a more or less deep angle. In the cod the angle is 
deep, and the two lobes thus formed are very different from one another. 
The superior is triangular and ends in a narrow apex; the lower is 
broader and mitre-shaped. In the saithe and lythe the angle enters 
slightly, in the saithe less than in the lythe. 

The socket for articulation with the hind process of the hyomandibular 
is in the anterior upper corner. The superior edge of the bone runs 
nearly parallel with the axis of the socket. The anterior and inferior 
edges are in one curve ending in the apex of the broad lobe. 

In the lythe the two lobes of the operculum are of nearly the same 
size, and except for the widely arched inferior edge it is somewhat diffi- 
cult to distinguish the two. The bone of the saithe is readily separated 
from the other two by the great development of the lower lobe. In large 
specimens the lower lobe is nearly square. The anterior edge of the 
operculum passes from the articular socket vertically downwards, and 
then curves backwards to join the inferior edge. In the cod and saithe 
there is in the anterior superior corner just above the socket a prominent 
angle. In the lythe it is absent. The operculum is joined to the pre- 
operculum and suboperculum by ligaments ; it overlaps the latter bone. 

Suboverculum (sb. Op.). 

Cop, Fig. 32, Pl. X.: Sarrus, Fig. 6, Pl X.: Lyrus, Fig. 28, Pl. IV. 

The suboperculum of the cod is separated from that bone in the saithe 
and lythe by the fact that there is in its anterior edge a notch, in which 
articulates the hind end of the interoperculum. The subopercula of 
the saithe and lythe rather resemble one another. They are shoe-shaped, 
but while in the case of the lythe the “instep ” part is high, in the saithe 
it is low. In the lythe the upper edge is gently, in the saithe more 
deeply, curved downwards. The hollow in the upper edge is the part 
where the lower lobe of the operculum overlaps the suboperculum. In 
the cod and lythe the suboperculum ends in a broadly rounded hind 
extremity, while in the saithe the bone tapers away gradually to a much 
narrower end than in the former two fishes. The extremity of the sub- 
operculum is in the cod of about the same breadth as that in the lythe, 
and in general shape the subopercula of the cod and lythe resemble one 
another more than they do that of the saithe. The shape of the hind 
portion of the suboperculum has a direct relation to the shape of the 
operculum. Thus the breadth of the hind end of the former depends on 
the depth of the angle between the two lobes of the operculum. The 
extremity of the suboperculnm fills up the gap which the angle in the 
operculum makes in the opercular plate. 
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The suboperculum is overlapped by the operculum, preoperculum, and 
interoperculum. The bones are bound together by ligaments. In the 
cod there is a distinct articulation between the hind end of the inter- 
operculum and the anterior edge of the suboperculum, whereas in the 
saithe and lythe the posterior extremity of the former simply overlaps 
the front end of the former. 

Interoperculum (in. Op.). 

Cop, Fig. 30, Pl. X.: Sarrne, Fig. 4, Pl. X.: Lyrue, Fig. 20, Pl. IV. 

The interoperculum is along and rather narrow bone. In the cod it is 
almost completely ossified, only the hind inferior area remaining mem- 
branous, while in the lythe and saithe a larger portion—almost the half 
in the case of the latter—is membranous. At their narrow anterior 
extremities, where the strong ligament binding the interoperculum to the 
angular is attached, the bones of the three species are ossified. In the cod 
the interoperculum is broadest at the middle of its length, and narrows to 
either end. In the lythe the middle portion and the posterior end are of 
about equal breadth, whereas in the saithe the hind extremity is rather 
broader than the middle part. 

On the inner surface of the interoperculum there is a socket which 
receives the head of the epihyal at its articulation with the inferior end 
of the stylohyal. In the edge of the bone, just above the articular 
socket, there is a notch or depressed portion very well marked in the 
saithe, not so distinct in the lythe, and in the cod practically obliterated. 

The saithe and lythe differ in respect to the form of the articular 
socket on the inner surface of the bone. In both forms the posterior 
border or rim of the socket is prominent, but while in the saithe it 
stands almost perpendicularly to the plane of the bone, in the lythe it 
rises at a very small angle. In the cod this rim rises at a greater angle 
than in the lythe, in some specimens of cod nearly approaching a right 
angle. In the cod there is behind the socket a large rounded 
prominence. 

The interoperculum articulates in front by means of a ligament with 
the angular ; it is overlapped superiorly by the preoperculum ; it over- 
laps the suboperculum, and it articulates by its internal surface with the 
epihyal. 

BRANCHIOSTEGAL ARCH. 

Basihyal (b. Hy.): Ceratohyal (cer. Hy.) : Epihyal (ep. Hy.) : 
Stylohyal (st. Hy.). 

Cop, Figs. 45-48, Pl. X.: Sarruz, Figs. 20-23, Pl. X.: 
Lytne, Fig. 14, Pl. IV. 

The basihyals differ a little in the three species. The larger, viz. the 
ventral one, is in the lythe, in side view, seen to be roughly of a 
parallelogram shape, whereas in the saithe it is triangular, The form in 
the lythe is due to the hind end being extended backwards over the 
anterior end of the ceratohyal in a triangular expansion. The head of 
this basihyal, which is bound by ligament to its fellow of the opposite 
side, is in the cod marked off by a neck-like constriction, which is not 
present in the two other species. 

The ceratohyals do not show great differences. In general shape that 
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of the lythe occupies an intermediate condition between those of the cod 
and saithe. In the region where the first three branchiostegal rays are 
attached to the internal surface of the ceratohyal, the ventral outline of 
the bone bends upwards, then runs forwards, to bend slightly downwards 
before reaching the extremity of the bone. In the cod there is here then 
a fairly deep concavity in the ventral outline, in the saithe a slight 
inbending, and in the lythe an intermediate condition. 

In the saithe there is in this region a strong ridge coming down to the 
ventral edge. This gives to the bone in front of it a distinct depression 
which is not prominent in the lythe and cod. 

In the case of the epihyals no readily distinguished points of difference 
were made out. 

The stylohyal of the lythe is longer and broader at its base than that 
of the saithe in fishes where the ceratohyal and epihyal, along with the 
two basihyals, form structures of equal length. Under similar circum- 
stances the stylohyal of the cod is of about the same length as that of the 
lythe, and greater than that of the saithe. 

Urohyal (u. Hy.). 

Cop, Fig. 50, Pl. X.: Sarruz, Fig. 25, Pl. X.: Lyrasn, Fig. 16; PIaEye 

The differences between the urohyals of the three species are apparent 
ata glance. The head of the urohyal is deeply cleft, and in the cavity 
is attached the ligament binding it to the upper basihyals and to the first 
basibranchial. On either side of the anterior edge there is attached a 
strong broad ligament binding it to the basihyals on either side. 

In general shape the urohyal of the saithe is roughly rectangular, with 
the cleft head projecting from the upper proximal angle. In the cod the 
bone is roughly triangular, while in the lythe the urohyal differs from 
that of the saithe by the greater slope of the anterior edge, and by the fact 
that while the blade of the bone remains in the saithe of about the same 
breadth in almost its whole length, in the lythe it tapers rapidly and ends 
in a pointed extremity. In the saithe the posterior extremity is rounded in 
outline. The end of the urohyal is serrated in the saithe and lythe: in 
the lythe the serrations are fewer and deeper. In the cod the posterior 
border of this bone is smoothly rounded, with superiorly some ridges and 
blunt processes to which ligaments are attached. The urohyal is 
traversed longitudinally by three ridges which radiate from a point 
situated a little below the middle of the front border. The radiating 
ridges are more prominent in the lythe than in the cod and saithe. The 
urohyals are cleft longitudinally at the inferior proximal corner. The 
anterior end of the urohyal of the saithe is rounded, and is on the whole 
vertical to the ventral edge of the bone; in the cod this edge slopes back. 
ward slightly, and in the lythe very much. 

Branchtostegals Brst.). 

Cop, Fig. 49, Pl. X.: Sarrue, Fig. 24, Pl, X.: Lyrae, Fig. 15, Pl. IV. 

The seven branchiostegals are divided into two groups. The first 
three rays articulate in depressions on the inner side of the ceratohyal, 
while the 4th to 7th inclusive articulate in three broad depressions on the 
outer surface of the bone. The 6th and 7th articulate with one and the 
same depressed area. The first ray is the smallest, and the rays follow 
one another in regularly ascending series. It is thus easy in the event of 
a complete set of branchiostegal rays of any one fish to arrange them in 
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order. It is, however, difficult to discover characters which would enable 
one to determine from an examination of one ray alone its position in the 
series, and even more so to assign it to its proper species. 
When the branchiostegals are seen, in position on the fish, from the side, 

they are all more or less bow-shaped, with the convexity on the anterior 
side, 

The first three rays are much more slender than the remaining four ; 
they have small smooth articular heads, and taper slightly. The 4th and 
5th rays resemble one another somewhat ; they are broadest at the head, 
and from a little behind the head taper off gradually. The 6th and 7th 
have usually falcate heads. The 7th is the broadest as well as the longest 
ray. The 4th—7th branchiostegals show on the inner surface of the head 
a flattened sraooth articular surface. 

The rays, while being most noticeably bent in a vertical plane, as for 
example in a side view of the fish, are very distinctly bent in another 
plane ; and for the purpose of description the branchiostegals of the left 
side of a lythe have been selected. 

If the ray is grasped in its upper half between the finger and thumb 
of the left hand with its posterior edge facing the observer, a considerable 
amount of curvature to the right or left will be noticed. This varies in 
amount and direction in different rays. 

If the first ray be examined in the manner indicated, the bone is seen to 
be bent to the right in its upper half and to the left in its lower, in shape 

resembling the letter S, thus ( 

The second ray is of similar shape to the first, but it is not so much 
bent in either direction. 

The third shows a very slight bend to the right at the head, and a wide 
sweep to the left in its distal half. 

The fourth is bent in only one direction, viz. to the left, in this 
form ). 

The fifth is bent in the same direction, but to a less extent than the 
fourth. 

The sixth is almost straight, but shows a slight bend to the left at its 
head. 

The seventh is bent to the left in the upper half and to the right in its 

lower, in shape suggesting a Z, somewhat in this form 

A certain amount of variation exists, but the above description will be 
found, on the whole, fairly constant. The bend to the right (of the 
observer) of the upper end is characteristic of the first two, and some- 
times the third ray. The bend of the head to the left is characteristic of 
the 4th-7th rays. These remarks apply to the saithe also. 

In the case of the cod the rays are not nearly so much bent to either 
side as in the preceding. ‘hus the first is practically straight; the 
distal part of the bone is twisted to the left. The second is similar to the 
first. The third is straight. The fourth shows a distinct curve on the 
left side, that is the upper and lower ends are bent to the left. The fifth 
is straight, and the 6th is slightly Z-shape. ‘The seventh is very markedly 
Z-shaped. 

The first three rays of the lythe are hyaline semi-transparent bones: 
the first and second of the saithe are also hyaline, while the third is 
partly so ; in the cod the first is hyaline, and the second partly of that 
nature. 

In the branchiostegals of the saithe the transverse growth layers are 
very distinct ; in the lythe they are also to be made out, although they are 
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to some extent hidden by longitudinal striation in the last four rays. 
The 4th to 7th rays of the cod are white, and in them the transverse 
growth layers can be made out only at their distal tips. All the 
branchiostegals of the lythe and saithe are more or less hyaline, 

The first branchiostegal of the lythe is to be distinguished from that 
bone of the saithe and cod by its distinct S-shape. 

The fourth ray has certain distinctive characters. In the cod it has a 
sort of hammer-shaped head; in the lythe its head is rather pointed, 
while in the saithe it is rounded, with a prominent notch on the posterior 
edge of the head. In the saithe it is nearly round in its middle third, 
whereas this bone in the lythe is distinctly oval in section at that part. 
Both end in flattened extremities. 

The fifth ray of the cod is somewhat triangular in section ; in its last 
fourth it flattens out. In the saithe it is oval in section in the middle 
third ; in the lythe the head of this ray is smaller, but otherwise there is 
a general resemblance between the two. They both have flat sword- 
shaped ends. The head in the saithe is as broad as any part of the bone, 
whereas in the lythe the head is distinctly narrower than the part of the 
bone next it. 

The sixth ray in the saithe and lythe is a broad flat bone. In the cod 
it is a thick bone, oval in section, flattening at the point. 

The seventh branchiostegal has a distinctly faleate proximal end. In 
the saithe and lythe both are flat bones; the greatest breadth being at the 
middle of their length. It is a flatter and thinner bone in the saithe 
than in the lythe, in which the posterior edge is much thicker than the 
anterior, whereas in the former they are both very thin. In the cod this 
ray is widest in its last fourth. Its proximal half is thick, and its distal 
third flat and comparatively thin. 

Tue BRANCHIAL ARCHES. 

The bones of the branchial arches are of well-marked forms, and are, 
with one or two exceptions, easily distinguished from one another. 
Between the lower ends of the branchial arches of opposite sides of the 
head are the median unpaired basibranchials. There are four gill- 
bearing arches. Each of the first three arches consists of three bones, 
below the hypobranchial, above the epibranchial, and between these the 
long ceratobranchial. The fourth arch has an epibranchial but no hypo- 
branchial, but is indirectly attached to the hypobranchial of the third 
arch. The epibranchials are attached superiorly to the three upper 
pharyngeals. Behind the fourth branchial arch there is the lower 
pharyngeal. It is attached by cartilage to the lower end of the fourth 
branchial arch. The first basibranchial is attached in front to the union 
between the basihyals of the two sides. All the articulations between 
the bones of the branchial arches are made by means of ligaments which 
are contained in the hollow quill-like extremities of the bones. 

The Branchial Bones of the Lythe. 

The Bastbranchials (b. Br.). 

Lytur, Fig. 7,) Pl. TY. 

The basibranchials are three bones united together by a thick mass of 
cartilage. The first is a hollow helmet-shaped bone. Its closed apex 
points anteriorly, and within its posterior hollow end is lodged the front 
portion of the thick cartilage which unites it to the broad hollow anterior 
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extremity of the second basibranchial. This bone has a wing-like 
expansion to either side, and on the hind part of the same there is a 
small toothed area. The presence of the teeth on the second _basi- 
branchial serves to distinguish this bone from that of the cod and 
saithe, in which there are no basibranchial teeth. The bone narrows 
immediately behind the toothed area aud ends in a sleuder extremity, 
which is hollowed out for a ligament which attaches it to the cartilage 
mass which is situated between the hypobranchials and the bases of the 
fourth ceratobranchials, and which is continued posteriorly to the lower 
pharyngeals. The lower extremities of the first and. second hy po- 
branchials are received in depressions in the side of the cartilaginous body 
uniting the first and second basibranchials. The third basibranchial is a 
long slender spliuter-bone joining the upper surfaces of the first and 
second bones, and lying directly on the top of the cartilage. It fits into 
a suture in either bone. Its long hind pointed extremity fits into a long 
hollow in the second basibranchial, and reaches back as far as the toothed 
areas. 

* 

Hypobranchials (hp. Br.). 

Lyrtug, Fig. 21, Pl. IV. 

There are three hypobranchials on either side. The first two articu- 
late below with the basibranchial cartilage and above with the first and 
second ceratobranchials respectively. The third hypobranchial is bound 
to the hind part of the second basibranchial, and its anterior slender 
extremity passes downwards under the second hypobranchial. The third 
hypobranchial has a broad posterior edge, and to the outer portion of it 
are attached the third ceratobranchials, while to the inner part are 
attached by cartilage the fourth ceratobranchials, 

The first two hypobranchials resemble one another and are very 
different from the third. The second is shorter than the first... Tf 
they are viewed from above, the first and second bones are seen to be 
bent, with the in-curvature on the side nex; the basibranchials. The 
bend does not take place at the middle of the length of the bone; the 
lower arm is the shorter. On the first hypobranchial there is a lateral 
expansion on the outer side at the knee ; it runs along the long arm for 
some distance. In the second there is only a small process on the outer 
side of the corner. 

The third hypobranchial resembles much in shape a trowel; when in 
situ, the trowel is upside down, with its handle projecting downward and 
forward under the second hypobranchial. The end of the handle is 
hollow, and serves for the attachment of a ligament. 

Ceratobranchials (cer. Br.). 

Lyrae, Fig. 21, Pl. IV. 

Of the ceratobranchials the greatest difficulty arises in distinguishing the second and third. The first is rather longer than the other three, which are of about equal length. The ceratobranchial is a long curved bone, roughly triangular in section, and having a longer or shorter groove, in which are lodged the blood vessels and the bases of the gill filaments. The inferior ends of the bones are of rather greater thickness than the upper extremities. The second and third alone have complete grooves running the whole length of the bone. In the first there is a 
S 
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short broad shallow groove on the superior half only of the posterior 

surface. On the fourth the groove occupies the upper two-thirds. The 

fourth ceratobranchial is readily distinguished from the first (and also 

from the second and third) by the presence of a large irregular projection 

on its lower half, It rises from the posterior surface, and is directed 

downwards, The groove in the hind surface of this bone turns inward 

round the base of this expansion. The first ceratobranchial has a 

longitudinal depression or groove on its anterior edge. 

The second and third, which are readily distinguished from the other 

two, are not very easily separated from one another. If, however, the 

bones are held with the posterior grooved surfaces facing the observer, it 

is seen that while in the third ceratobranchial the groove remains, in the 

lower third of the bone, of one width, in the second, in that part of the 

bone the groove gradually widens, attaining its greatest width at the 

inferior extremity. Moreover, the groove on the third is seen to bend 

forwards and outwards near the lower extremity of the bone, exposing to 

view a considerable portion of the quill-like side of the articular cavity. 

The lower end of the third is of greater diameter than that of the 

second, 

Epibranchials (ep. Br.). 

LytHeE, Fig. 21, Pl. IY. 3 

Of the epibranchials, of which there are four, the third and fourth are 

tri-radiate ; the second suggests in its form that shape. The first is a 

long narrow bone having a_thick inferior end and a narrow upper 

extremity ; it has about the middle of its length a short triangular down- 

ward-directed process, which may be regarded as a rudiment of the third 

arm noticed in the third and fourth bones. The epibranchials articulate 

inferiorly with the four ceratobranchials, and above with the upper 

pharyngeals. 
The second epibranchial is much nearer a tri-radiate form than the first ; 

on its hind border there is a large triangular expansion. This projection 

is situated on the lower half of the bone. 

The third epibranchial is distinctly tri-radiate ; the three arms are of 

about equal length. It is, moreover, distinguished from the other 

epibranchials by a toothed area which it alone has on its anterior edge. 

The end of each ray serves to lodge the end of a ligament. The thickest 

extremity is superior, and the end directly opposite is that which articulates 

with the third ceratobranchial. The third or hind ray, which is directed 

downwards and which is united to the lower arm bya thin plate of bone, 

articulates with a corresponding ray of the fourth epibranchial. The 

fourth epibranchial, also tri-radiate, has, however, a short hind arm, which 

is directed downwards. 

Upper Pharyngeals (up. Phr.). 

Lytue, Fig. 21, Pl. IV 

The . per pharyngeals are three in number ; they fit together to form 

arouné toothed area situated on each side above the fauces. 

The first or most anterior has a somewhat sickle-shaped toothed area ; 

it has at its anterior corner a short process which articulates with the first 

epibranchial. On the under surface of the opposite corner there is a 

hollow which serves for articulation with the superior extremity of the 
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second epibranchial. The latter bone articulates also by means of its 
wide upper extremity with a process of the second pharyngeal ossicle, 
The first pharyngeal rests on an expanded thin portion of the second 
pharyngeal, which is the largest of the three. Its toothed area is some- 
what triangular in shape. From the ventral anterior edge the thin plate 
of bone which supports the first pharyngeal projects. This expansion 
shows three articular processes, of which the more anterior is the thinnest. 
The latter process articulates, along with the first pharyngeal, with the 
first epibranchial. The median articular process of the second pharyngeal 
joins, as was mentioned above, the second epibranchial. The third 
process, which is very broad, articulates with the third and fourth 
epibranchials, 

The third pharyngeal is a little disc-shapea toothed area. It rests on 
the large articular process of the second pharyngeal, and is bound by 
ligaments to the superior ends of the third and fourth epibranchials. 

Lower Pharyngeal (1, Phr.). 

- Lytue, Fig. 21a, Pl. IV. 

The lower pharyngeals are situated one on each side of the fauces : they 
meet in the middle line beneath the opening of the cesophagus, Each 
consists of a long narrow bone bearing a broad elliptically-shaped plate. 
This plate, which is curved inwards, is covered with teeth. It does not 
rest symmetrically on the bone, but projects out over the inner edge. 
The anterior end of the pharyngeal is hollow and lodges a ligament which 
serves to bind it to its fellow of the opposite side. 

COMPARISON BETWEEN THE BRANCHIALS OF THE THREE SPECIES. 

The description of the branchial bones of the lythe holds good generally 
for those of the saithe and cod. In the cod, however, the first cerato- 
branchial is the shortest, the second and third are a little longer than the 
first, aud the fourth is the longest. In the saithe the first is the longest, 
the second is next in length, and the third and fourth, which are of the 
same length, are a little less than the second. 

Bastbranchials (b. Br.). 

Cop, Fig. 20, Pl. XI.: Sarrusz, Fig. 14, Pl. XI.: Lyrnsz, Fig. 7, Pl. IV. 

The second basibranchial of the lythe is distinguished from those of 
the cod and saithe by the fact that it has two small patches of teeth on 
it, whereas in the two latter fishes no teeth are found on that bone. 

Hypobranchials (hp. Br.). 

Cop, Fig. 21, Pl. XI.: Sarras, Fig. 15, Pl. XI.: Lyrus, Fig. 21, Pl. IV. 

There are no very marked differences between the first hypobranchials 
of the three species, In the saithe the bone is more bent than in the 
lythe. In the cod, however, the bone is not so much bent as i;_jhe lythe, 
and the two arms are of equal length, whereas in the saithe and jlythe the 
anterior is the shorter. 

In the second hypobranchial the three species are to be distinguished 
by the form of the ventral surface of the bone. On the under or ventral 
surface there is a groove which is continuous with the groove in the 
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posterior surface of the second ceratobranchial. The sides of the groove 
in the hypobranchial are prominent. The outer wall of this furrow is in 
the lythe not much higher than the inner wall; in the saithe the 
outer is much higher, and attains its greatest height at the angle of the 
bone. In the lythe the outer wall is lowest at. that point. While in 
the saithe and lythe this wall ends just a little in front of the angle, in 
the cod it is carried forward to the anterior extremity of the bone. In 
the saithe and lythe the groove passes from the ventral to the external 
surface of the bone at its angle, whereas in the cod the groove is wholly 
on the ventral surface. 

In the cod the third hypobranchial, though retaining the trowel- or 
scoop-shape shown by those bones in the saithe and lythe, is much flatter. 
In the lythe the bone has a distinct slender handle, which is not so 
apparent in the saithe and cod, where the handle is united in its whole 
extent to the outer edge of the blade by a thin bone plate. When the 
bone is 7m situ it is seen that in the saithe and lythe the outer edges of the 
blade and of the handle are in one and the same straight line, whereas in 
the cod the outer edge is curved. The handle in the cod turns in sharply 
towards the middle line: in the saithe and lythe this occurs in a hardly 
noticeable degree. 

Ceratobranchials (cer. Br.). 

Con, Fig. 22, Pl. XI.: Sarrne, Fig. 16, Pl. XI: Lyrae, Fig. 21, Pl. IV. 

In the case of the ceratobranchials, as in all the other branchial bones, 
those of the cod are much thicker and broader than those of the saithe, 
which in their turn are a little heavier than those of the lythe. 

The first ceratobranchial of the saithe and lythe has a rather deep 
longitudinal furrow on the anterior surface ; this is not found in the cod. 
In the saithe the posterior surface of the bone is crenate at the angle of 
the bend ; in the lythe and cod it is smooth. 

Except in their different thicknesses no satisfactory points of difference 
were made out between the second and third ceratobranchials of the 
three species. Moreover the differences used to separate the second and 
third ceratobranchials of the lythe were not found of so much value in 
connection with the saithe and cod. In both the saithe and the lythe the 
third ceratobranchial is a deeper bone than the second. 

In the fourth ceratobranchial the differences between the three species 
were very slight. : 

Epibranchials (ep. Br.). 

Cop, Fig. 23, Pl. XI: Sarrus, Fig. 17, Pl. XI.: Lyrae, Fig 21, Pl. IV, 

The triangular process on the hind surface of the first epibranchial is 
rather smaller in the saithe than in the lythe, and while in the latter the 
apex of the process is rounded, in the former it is a blunt angle. In the 
cod the process is low and not triangular in shape. 

In the third epibranchial of the saithe the toothed area is very small, 
and much less than that in the cod and lythe. The tooth-sockets in this 
bone are larger in the cod than in the other two. In the saithe also the 
toothed area is at its superior corner raised up from the side of the upper 
articular process. 

No very easily described differences were noticed in respect to the 
second and fourth epibranchials. 
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Upper Pharyngeals (up. Phr.), 

Con, Fig. 24, Pl. XI.: Sarras, Fig. 18, Pl. XI.: Lyrae, Fig. 21, Pl. IV. 

The main point of difference between the upper pharyngeals of the 
three species consists in the comparative size of the teeth. They are very 
small in the saithe, much larger in the lythe, and very large in the cod, 

Lower Pharyngeals (|. Vhr.). 

Cop, Fig. 25, Pl. XI.: Sarrus, Fig. 19, Pl. XL: Lyrax, Fig. 21a, Pl. IV 

The teeth in the lower pharyngeals are smaller than those in the upper 
pharyngeals. The difference in the size of the teeth between the bones 
of the saithe and lythe is not very striking; in both these species the 
teeth are very much less than those in the cod. In the proximal portion 
of the toothed area in the lythe the teeth are considerably larger than 
the others, and than the teeth in a similarly sized saithe bone. 

DERMAL Bones. 

The dermal bones have been described receutly by Cole* in connection 
with his work on the sensory canals. 

Nasal (N.). 

Cop, Hig. 26, Pl. -X.; Satruen, Fig. 1, Pl: X.; Lyrne, Vig. 1, Pl. TY. 

In the saithe and lythe the nasal is in large part membranous; in the 
cod it is almost wholly ossified. The anterior and hind borders in all 
three are membranous ; in the saithe and lythe the membranous anterior 
portion is fully one-fourth of the total length of the bone. The nasal is 
depressed along its longitudinal axis ; this furrow lodges the nasal part 
of the supraorbital sensory canal. Processes from either side of the 
anterior half of the bone approach one another, and form a partial bridge 
over the canal. In the cod the groove in this bone is more defined than 
in the other two species. 

Preorbital or Lachrymal (pr. Ov.). 

Cop, Fig, 27, Pl. .X.: Sarrug, Fie. 2, Pl. X.: Lyra, Fig. 4.. Pi. LV. 

The preorbital is a triangular bone, which articulates by its hind 
superior corner with the prefrontal, and by its anterior end with the 
nasal. 

In the cod and lythe the superior edge of the bone is concave, while in 
the saithe it is convex in outline, The preorbital of the lythe is shorter 
and broader than those of the saithe and cod. The hind edge of this 
bone in the saithe slopes more posteriorly than in the lythe and cod. 

The preorbital has two prominent grooves which are formed by over- 
hanging bone plates. The two grooves, which are in the same line, are not 
continuous, but are usually separated by an interval at about the middle 
of the bone. Occasionally there is a secondary narrow plate developed 

* Observations on the structure and morphology of the cranial nerves and lateral sense 
organs of Fishes, with special reference t> the genus Gapus, Trans, Linnean Society of 
London, 2nd series, Zoology, Vol. vii., London, 1898. 
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over this interval which makes the two grooves continuous, but without 
hiding the interval completely. In the lythe and saithe the fold covering 
the anterior groove is much narrower than the same in the cod, in which 
it reaches in the greater part of its length down close to the inferior edge 
of the bone. The grooves lodge the infraorbital sensory canal. The 
anterior fold is rather wider in the lythe than in the saithe. The 
articular surface for attachment to the prefrontal is much broader in the 
saithe and cod than in the lythe. 

Suborbitals (sb. Or.). 

Cop, Fig. 28, Pl. X.: Sarrus, Fig. 3, Pl. X.: Lyruz, Figs. 5, 6, 8, 9, 10, 
Pi, TV. 

There are certain differences between the five suborbitals of the three 
species, but they are minute. 

The second suborbital is in the saithe semicircular in outline; in the 
lythe it is nearly twice as long as it is broad, while in the cod it is longer 
than it is broad, but not so long proportionally as in the lythe. 

The third suborbital is in the cod wider at its inferior end, and the 
lower anterior corner projects. 

The fifth suborbital in the saithe and lythe is short; its superior 
extremity is much thicker than the inferior. In the cod it is a lighter 
though longer bone than in the other two. The top end is rather wider 
than the lower. The bone is excised more or less all over in a sort of 
fretwork fashion. 

Supratemporals (s. T.). 

Cop, Fig. 29, Pl. X.: Sarrux, Fig. 8, Pl. X.: Lyras, Fig, 22, Pl. IV. 

The supratemporals are four in number. The most remarkable in form 
is the second, which is a sort of unclosed tube. It is formed by the 
infolding of either edge to meet (but not to unite) in the middle line. The 
anterior inturned fold is shorter than the other, and moreover the fold 
is broader superiorly than it is inferiorly. In the saithe the inturned 
edges come close to one another, sometimes overlapping slightly. In the 
lythe there is usually a considerable space between the two edges. 

In the saithe and lythe the ossicles resemble one another very much 
and differ markedly from that of the cod. In the latter the edges of the 
inturned folds are bent upwards. The second supratemporal is a flatter 
bone in the saithe and lythe than in the cod. 

The third ossicle is bevelled at both ends. 
The fourth supratemporal is a scoop-shaped bone having its anterior 

end more or less bevelled to fit the lower portion of the second ossicle. 
In the cod its posterior end is deeply notched ; in the saithe and lythe it 
is bevelled, or slightly notched. 

PrcroraL ARCH. 

Claviele (Cl.). 

Cop, Fig. 10, Ply XI’: °Sarran, Fig 29 PIox).: Lyrae ig see ive 

The clavicle of the cod is readily distinguished from those of the saithe 
and lythe. In the two latter the hind edge of the bone is thin and the 
margin is of transparent bone, whereas in the cod the posterior edge is 
thick and the whole of the bone superior to the level of the inferior 
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corner of the coracoid is white and well ossified. There is in all three a 
more or less well marked strengthening rib running from the hilum of the 
bone down to the point on its posterior edge where the tendon unites the 
free end of the coracoid to the clavicle. This ridge is especially thick 
in the cod, and between it and the anterior edge there is a gusset-shaped 
area of thin transparent bone, similar to the general structure of the 
clavicle in the saithe and lythe. In the cod, on the front side of the 
thickened bracing ridge there is a thumb-like depression on the bone. 
The strengthening ridge is comparatively insignificant, so far as thickness 
is concerned, in the saithe and lythe, but it is readily noticed from the fact 
that its striz run across the general growth layers of the bone. 

The bones differ in shape. The posterior edge of the lower half is 
more rounded in the saithe than in the lythe and cod, The bone is 
wider in its lower half in the former than in the two latter. 

The anterior edge of the clavicle is curved, showing in side view a 
concave outline. The deepest part of the curve is in front of the scapular 
region. This hollow is in the saithe filled up with a broad ledge, which is 
absent or very small in the lythe and cod. In the saithe this ledge 
passes inferiorly on to the internal edge of the clavicle, leaving a distinct 
hollow between the prominent outer edge and itself. In cases where an 
apparent ledge is present in the cod and lythe the last condition does not 
obtain. In the saithe the hind border below the articulation with the 
scapula is straight for a little bit, and is parallel to the above ledge. In 
the cod the hind edge is here rounded, while in the lythé the anterior 
and hind edges are more or less parallel. 

The hind superior process of the clavicle is in the cod short and narrow, 
whereas it is in the saithe broad, especially at its base. In the latter it 
makes, with the upper part of the hind edge of the bone, a less angle than 
in the cod and lythe. In the lythe the process is short and broad. 

The superior vertical process of the clavicle, upon which articulates the 
supraclavicle, is prominent in all three species. In the saithe the angle 
between it and the superior edge of the bone is nearly a right angle: in 
the cod and lythe it is very much greater than a right angle. In the cod 
and lythe the superior process is usually pointed: in the saithe it is 
commonly truncated. 

In the cod and saithe there is in the hind edge a distinct corner at the 
point where the coracoid ligament is attached: in the saithe the posterior 
border is evenly curved and does not exhibit this angle distinctly 

On the internal surface of the clavicle there is the raised plate to which 
is articulated the scapula. The inferior and posterior edge of the plate is 
in the cod smooth except at its upper corner, where it is split into 
articular leaf-like processes. In the saithe the hind border is similar to 
that in the cod except that it has near its lower corner a few very small 
articular teeth. In the lythe, on the other hand, there are at the second 
articular part fairly large projecting articular lamine. 

There is a high ridge on the internal surface of the lower half of the 
bone. In the saithe it is a broad thin plate: in the lythe it is consider- 
ably narrower and thicker, while in the cod it is very thick and similar 
in height to that of the lythe. 

Scapula (Sc.). 

Cop, Fig. 13, Pl. XI.: Sarrus, Fig. 6, Pl. XI.: Lyrae, Fig. 30, Pl. IV. 

The scapula articulates with the clavicle by means of a sutured portion 
above, and it is bound by a ligament in front to the hind surface of the 
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front of the clavicle. The scapula lies on the projecting plate-like 
expansion of the clavicle. Inferiorly it is connected with the coracoid by 
cartilage. 

The articular facet which corresponds to a basal element is larger in the 
saithe than in the cod and lythe. It is, moreover, in the former rounded 
in its lower extremity, and is thus sharply defined, whereas in the cod its 
outer edge simply turns inwards in a slight bend to meet the margin of 
the bone. In the lythe it is more defined than in the cod. 

Coracoid (Co.). 

Cop, Fig. 13, Pl. XI.: Sarrus, Fig. 6, Pl. XI.: Lyruem, Fig. 30, Pl. IV. 

The coracoid is a somewhat triangular bone which is bound to the 
clavicle by means of a ligament attached to the long gusset-shaped 
anterior part of the coracoid. This ligament is part of the cartilage 
which unites the scapula to the clavicle. Superiorly the coracoid is 
bound to the scapula by ligament. ‘The anterior ligament-bearing part 
is in the lythe and saithe broader than in the cod. The lower extremity 
of the bone is narrow, and lodges in its extremity a ligament for binding 
it to the posterior edge of the clavicle. Between the anterior and inferior 
processes there is a thin transparent bony plate. The edge of this plate is 
much more incurved in the cod than in the saithe and lythe, and rather 
more in the lythe than in the saithe. 

The four basalia are attached to the hind edges of the scapula and 
coracoid. 

Post-temporal (pt. T.). 

Cop, Fig. 11, Plo Xi. : Satrax, Fig.5, Pl, X1.+ Lyrae, Vies 237 Pie 

The post-temporal is a V-shaped bone, having its two arms of unequal 
length, The longer ends in a broadened thin extremity which rests on 
the paroccipital ; the shorter has a serrated thick end which articulates 
with a serrated area on the opisthotic. The angle between the two arms is 
in the saithe more acute than in the lythe. In the saithe and lythe the 
shorter arm bears a greater proportion to the length of the longer than 
in the cod. 

Tn the saithe the anterior corner at the base of the short arm projects 
as a strong triangular process, which is united by a short lamina to the 
interspaze between the bases of the two arms. In the lythe and cod the 
corner is usually small, and there is no connecting bone lamina, 

The shape of the base of the bone differs in the three species. In the 
saithe there is a prominent hind expansion at the base of the bone, In 
the cod and saithe the lower edge is rounded. ~ 

The post-temporal articulates below with the supraclavicle. 

Supraclavicle (s. Cl.), 

Cop, Fig. 9, Pl. XI. : Sarrus, Fig. 3, PJ. XI: Lyras, Fie. 25, Pl. IV. 

The supraclavicle of the saithe is shorter than those of the lythe and 
cod. It has, moreover, a widely-expanded upper extremity. The 
articular hollow on the lower portion of the bone is nearly half the length 
of the bone in the saithe, whereas it is considerably less than the half in 
the lythe. 

The supraclavicle articulates with the post-temporal above and with the 
clavicle below. 
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Postclavicle (pt. Cl.). 

Cop, Fig. 12, Pl. XI.: Sarrus, Fig. 4, Pl. XI.: Lyrun, Fig. 24, Pl. IV. 

The postclavicle is subject to a large amount of variation ; this is 
especially the case in the cod. 

This bone has a long shaft with an expanded head. In the lythe and 
saithe it is a slender thin bone, in the cod the stalk is thick and 
irregular, 

The expanded head of the bone in the lythe is short and trumpet- 
shaped ; that of the saithe is usually a long parallelogram-shaped piece, 
showing sometimes, however, a broadened extremity, which gives it a 
trumpet form. ‘The head is set at an angle to the stalk. In the cod the 
head of the bone is helmet-shaped ; its extremity is rounded, not straight 
as in the saithe and lythe, and it has on its posterior side a small beak- 
like process. 

The trumpet-shape can be traced more or less distinctly in the heads of 
these bones in all the three species, though in the saithe and cod it has 
been concealed by a bony development in the angle between the head 
and the stalk. In the cod the trumpet-shaped area is short, and very 
wide at its base. 

In one cod—a male measuring 94 cm.—a remarkable condition was 
found. The trumpet-shaped area had developed greatly in a backward 
direction, uot, as is usual in the cod, in an upward direction ; it therefore - 
projected well in advance of the portion filling up the angle between the 
head and the stalk. The head had thus a broad sickle shape. 

In the usual form of the postclavicle of the cod the little posterior beak 
is the corner of the original trumpet-shaped area. The head of this bone 
is two-layered—the outer is the trumpet-shaped part, and the inner is the 
layer which has filled up the angle between the head and the stalk and 
which has extended up under almost the whole of the funnel-shaped area. 
The two layers are seen distinctly in the region of the beak. 

The double-layered condition of the head is not present in the saithe 
and lythe. 

The postclavicle is attached by ligaments to the upper border of the 
clavicle. 

Pretvic ARCH. 

Innominates (Inn.). 

Cov, Fig. 8, Pl. XI; Saran, Fig..1, Pl. X1.: Lyra, Fig. 17, Pl. TV. 

The innominates articulate anteriorly with one another and posteriorly 
with a ligament which lies between them. The ventral surface of the 
bone is concave, Each innominate bone has three articular surfaces—viz., 
two hollow articular processes, anterior and posterior, and a broad curved 
hind edge which articulates with the ventral fin-rays. 

The innominates of the cod are very much larger than those of the 
saithe, while those of the saithe greatly exceed those of the lythe. In 
general appearance those of the saithe and cod resemble one another, 
and differ much from those of the lythe. 

Between the anterior and posterior narrow articular processes there is 
in the cod and saithe a sheet of thin transparent bone. A cavity of more 
or less definite shape is cut out of this sheet of bone. Thus, if the united 
innominates are examined it is seen that in the saithe the cavities of either 
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side together have the form of an arrow-head with a broad shaft attached. 
In the cod the same cavity has a form recalling that of a pair of lungs, 
and the posterior parts of the inner surfaces are approximated to touching. 
In the saithe they are separated. In one cod—viz.,a male 94 cm.—in 
which the two postclavicles had an unusual form, the thin bone plates 
were irregularly excavated. Each showed a small cavity anteriorly, 
while a little posteriorly of that there was a small oval hole in the left 
plate. In the lythe this thin bony plate is practically absent ; it is 
reduced to a narrow rim, sometimes absent from the anterior process, and 
confined simply to the angle between the two articular processes. 

The angle between the anterior and posterior processes is larger in the 
lythe than in the saithe, and greater in the saithe than in the cod. The 
converse relation is seen between the three forms in the angle between the 
posterior process and the large articular plate. 
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EXPLANATION OF PLATES. 

The figures in Plates IV., VIII., [X., X. and XI. are reduced; those in 
Plates V., VI., and VII., are natural size. 

PLATE IV. 

Figures reduced slightly. 

Fig. 1. Nasal of G. pollachius, 2, 87°8 cm. 

- Maxilla " " 

. Premaxilla " " 

. Preorbital " " 
- Ist Suborbital , " 

. 2nd Suborbital " 

. Basibranchials " 

. 3rd Suborbital 1 " 

. 4th Suborbital ‘1, »  (shewn upside down). 

. Sth Suborbital 1, " 

- Hyomandibular-Palatine Arch of G@. pollachius, 9,87°8 cm. 

. Dentary of G. pollachius, 9 87°8 cm. 

. Articular " " 

. Ceratohyal Arch 1, " 

. Branchiostegal Rays " 

. Urohyal " 

- Innominates and Ventral Fin of G. pollachius, 9, 87°8 cm. 

. Pectoral Fin " " 

. Side View of Head " 79 cm. 

. Interoperculum " 87°8 cm, 

. Branchial and Pharyngeal Bones " " 
2la. Lower Pharyngeal " " 

22. Supratemporals " " 

oe 
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. Posttemporal " 
. Postclavicle " " 

. Supraclavicle " " 

. Preoperculum " " 

. Operculum " " 

. Suboperculum " " 

. Front view of Symphysis of Mandibles, showing rudimentary Barbel (5). 

. Clavicle, Scapula, and coracoid of G. pollachius, 9, 87°8 cm. 

PLATE V. 

. Skull of G. callarias, Q, 103°5 cm. View from above. Nat. size. 

32. The union of the Branchiostegal and Branchial Arches with the Basi- 
branchials and the Lower Pharyngeals of G. ca/larias, Q 83cm. From above. 

33. Skull of G. virens, 2, 96 cm. View from above. Nat. size. 

34. " G. pollachius, 9, 83 cm. " " " 

PLATE VI. 

35. Skull of G. callarias, Q, 103°5 cm. View from below. Nat. size. 

36. " G. virens, coh 96 cm. " " " 

37. " (r. pollachius,O, 83 cm. " " n 
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PLATE VIL. 

Fig. 38. Skull of G. callarias, Q, 103°5 cm. View from the side. Nat. size. 

1 39. " G. virens, Q, 96 cm. " " " 

n 40. " G. pollachius, Q, 83 cm. " " " 

» 41. " G. callarias, 2, 103°5 cm. View from behind. " 

n 42, " 7. VIrEns, 9, 96 cm. " " " 

n 43. " G. pollachius, O, 83 cm. " " " 

PLATE VAT. 

Fig. 1. Pectoral Fin of @. pollachius, > 71:4 cm. 

2. Pelvic " " " 

3. Pectoral » G. virens, og» 89 cm. 

4, Pelvic " " " 

un . G. virens, dg, 89 cm. 

6. G. pollachius, 3, 71°4 cm. 

7. G. callarias, 3, 82°7 cm. 

8. G. virens, 3, 57 cm. 

1 9. G. pollachius. 

1 10. Head of G. pollachius. 

my, ikl " G. virens, Q, 54 cm. 

AV. B.—In Plates IX.-XI. all the photographs are of practically the same scale’ 
the figures being reduced to about one-half. 

PLATE IX. 

1. Frontal of Saithe, 9, 91 cm. 

2. Supraoccipital of Saithe, 9, 91 cm. 

" 3. Parietal " " 

4. Paroccipital " " 

5. Exoccipital " " 

6. Ethmoid " " 

" Ie Orbitosphenoid " " 

8. Postfrontal " " 

9. Squamosal " " 

1 10. Prefrontal rT " 

1 Ll. Vomer " " 

12. Prootic " " 

1 13. Basioceipital " " 

1 14, Opisthotic of G. virens, " 

» 15. Parasphenoid " " 

» 16. Frontal of G. pollachius, Q, 85°3 cm. 

1 17. Supraoccipital " " 

1 18. Parietal " " 

1 19. Paroccipital " " 
1 20. Exoccipital " " 

1 2). Ethmoid " " 

1 22. Orbitosphenoid 5, " 

1 23. Postfrontal " " 

. Squamosal " " 

. Prefrontal " " 

. Prootic " " 

. Basioccipital " " 

. Opisthotic " " 

. Vomer " " 

1 30. Parasphenoid \ 7 
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31. Clavicle, left side, internal surface, of G. vwirens. 9 90 cm. 

oe " right side, external 1 " 3d, 98°7 em. 

33. Dentary, internal surface, of G. callarias, 7, 95°2 em. 

34, Articular " " " " 

35. Innominates, upper surface, of G. virens, 3, 98°7 cm. 

36. Basihyals, Ceratohyal, Epihyal, and Stylohyal. internal surface, of G. 
U 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48, 

49, 

50. 
dl. 

52. 

53. 

54. 
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irens, 3, 98°7 cm. 

Frontal of G. callarias, Q 8°95 em. 

Parietal " " 

Supraoccipital i" 

Paroccipital " " 

Exoccipital " " 

Ethmoid 1 

Orbitosphenoid " 
Post frontal " n 

Squamosal " " 

Prefrontal " " 

Prootic " " 

Basioccipital " 

Opisthotic " " 

Vomer " " 

Parasphenoid = " 

Skull of G. virens, g, 89 cm, 

" G. pollachius, 3, 86 cm. 

un. G. callarias, 3, 82°7 cm. 

PLATE X. 
. Nasal of G@. virens, 9, 89 cm. 

. Preorbital " " 

. Suborbitals " " 

. Interoperculum " 

Preoperculum 1, " 
. Suboperculum 1; I" 

. Operculum " " 

. Supratemporals of G. virens, 2 9) cm. 

. Palatine " Q, 91 cm. 

. Entopterygoid " " 

. Pterygoid " " 
. Hyomandibular " " 

. Maxilla " " 

. Promaxilla " " 

. Metapterygoid " " 

. Quadrate " " 

. Symplectic " " 

. Dentary " " 

. Articular " " 

. Basihyals " Q; 96 cm. 

. Ceratohyal " 

. Epihyal " " 

. Stylohyal " 

. Branchiostegal Rays 1 ' 

. Urohyal " ' 

. Nasal of G. callarias, 9, 89°5 em. 

. Preeorbital " " 

28. Suborbitals 4 " 
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Supratemporals of G. callarias, 9, 92°7 cm. 

Interoperculum " 89°5 cm. 

. Preoperculum " " 

. Suboperculum " " 
Operculum " " 

. Palatine " " 

. Entopterygoid " " 

. Hyomandibular " " 

. Pterygoid " " 

. Metapterygoid " " 
. Symplectic " " 
. Maxilla " a 

. Premaxilla " " 
Dentary " " 

. Articular " " 

. Quadrate " " 

. Basihyals " Q; 92-7 cm. 

. Ceratohyal " " 

. Epihyal " " 

5 Stylohyal " " 

. Branchiostegal Rays 1 " 

. Urohyal " " 

PLATE XI. 

. Innominates of G. virens, 2 96 cm. 

. Clavicle " " 

. Supraclavicle " " 

. Postclavicle 1 " 

Posttemporal " " 

. Scapula and Coracoid " 

Pectoral Fin-rays of G. callarias, oF 92°" cm. 

. Innominates and Pelvic Fin-rays of G. callarias, 9, 92°7 cm. 

. Supraclavicle : " " " 

. Clavicle " " " 

. Posttemporal " " " 

Postclavicle " " " 

. Scapula and Coracoid " " " 

. 1, 2, 3, Basibranchials, c., cartilage, of G. virens, Q 90 cm. 

. Hypobranchials " " 

. Ceratobranchials " " 

. Epibranchials " " 

. Upper Pharyngeals " " 

. Lower Pharyngeal " " 

1, 2, 3, Basibranchials of G. callarias, 3, 95°2 cm. 

. 3', Splinter bone (Basibranchial) of G. callarias, 3, 82°7 cm. 

. Hypobranchials " dd; 95°2 cm. 

. Ceratobranchials " " 

. Epibranchials " " 

. Upper Pharyngeals " " 

. Lower Pharyngeal " " 

. Atlas Vertebra of G. pollachius, 3, 86 cm. 

" G. virens, 3, 89 cm. 

" G. callarias, 3, 83 cm. 
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- ig. 29. United Dentaries of G. virens, 9, 91 cm. 

be » 80. " G. pollachius, 9, 83 em. 

ivan " G. callarias, 3, 82°7 em. 

» 32, Supratemporals of G. pollachius, 9, 76°4 cm. 

EXPLANATION OF THE LETTERS USED IN THE PLATES. 

An.—Angular. 
Ar,—Articular. 
At.—Atlas (vertebra). 
B.—-Basalia. 
bBr.—Basibranchial. 
bHy.—Basihyal. 
bOc.—Basioccipital. 
Brst.—Branchiostegal. 
cer Br.—Ceratobranchial. 
cer Hy.—Ceratohyal. 
Cl,—Clavicle. 
Co.—Coracoid. 
D,—Dentary. 
enPt,—Entopterygoid. 
eOc.—Exoccipital. 
ep Br.—pibranchial. 
epHy.—Epihyal. 
#.—Ethmoid. 
F,—Frontal. 
hp Br.—Hypobranchial. 
HyM.—Hyomandibular. 
irOp.—Interoperculum, 
Inn.—Innominate. 
/Phr.—Lower Pharyngeal. 
M,—Maxilla. 
mtPt.—Metapterygoid. 
N.—Nasal. 
opO.—Opisthotic. 
Op.—Operculum. 

Pa 
ae 

OrS.—Orbitosphenoid, 
P,—Parietal. 
parOc.—Paroccipital. 
PF.—Pectoral Fin. 
Pi.—Palatine. 
prF.—Prefrontal. 
prM.—Premaxilla. 
prOp.—Preoperculum. 
prOr.—Preorbital. ° 
pS.—Parasphenoid, 
Pt.—Pterygoid. 
ptCl.—Postclavicle. 
ptl.—Postfrontal, 
pt T..—Posttemporal. 
(@.—-Quadrate. 
sbOp.—Suboperculum. 
sbOr.—Suborbital. 
Se.—Scapula. 
sCl.—Supraclavicle. 
sOc.—Supraoccipital, 
Sq.—Squamosal. 
sT’.—Supratemporal. 
stHy.—Stylohyal. 
Sy.—Symplectic. 
uHy.—Urohyal. 
upPhr.—Upper Pharyngeal. 
V.—Vomer. 
VF.—Ventral Fin 
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IV.—NOTES ON SOME PARASITES OF FISHES. 

By Tuomas Scott, F.L.S., Mem. Zool. Soc. de France. 

Plates XII. and XIII. 

In continuation of my Notes on the Parasites of Fishes I propose to 
notice here several species not previously recorded, a few of which appear 
to be undescribed, while some others have not, so far as I am avrare, been 
recorded from the coast of Scotland. 

With the exception of two iuteresting Trematodes, all the species 
belong to the Copepoda, and include three species belonging to the 
family Erygasilidee ; four species belonging to the Caligide ; five belonging 
to the Dichelestidee ; two to the Chondracanthidee ; one to the Lernzide ; 
and two to the Lerneopodze. 

The Trematodes, which are described separately at the end of ie 
paper, belong to the two genera Callicotyle, Diesing and Acanthocotyle, 
Monticelli ; the first has not been recorded hitherto From Scottish waters, 

and the second is new to science. 

1E 

COPEPODA PARASITA. 

Fan, ERGASILIDA. 

Genus Bomolochus, Nordman (1832). 

The only member of the genus Bomolochus which appears to have been 
recorded in the Crustacean fauna of the British Islands is the Bomolochus 
solee of Claus. This species was described (and figured) in the Eleventh 
Annual Report of the Fishery Board for Scotland, 1893,* it was taken on 
the back of Solea vulgar/s, Guen., captured in the Firths of Forth and 
Clyde, as well as on the same species of fish captured in the Humber near 
Grimsby. In the Nineteenth Annual Report I have recorded what 
appears to be the same species of Bomolochus from the nostrils of several 
kinds of fishes, and the form which I am now to describe from the nostrils 
of the Ling, Molwa molva, L., may also be merely a variety of the same 
Bomolochus, but I record it here in order to point out one or two 
differences and also to correct one or two errors in the former description 
of the species. Two other species are recorded here which are apparently — 
undescribed. 

Bomolochus sole, Claus (var. from Nostrils of Ling) Pl. XTIL,, figs. 13-18. 

1264. Bomolochus solee, Claus, Zeitschrift fur Wissenschaft. 
Zool., vol. xiv., p. 374, pl. 35, figs. 6-20. 

The length of the female represented by the drawing (fig. 13) is 1-6 mm. 
(about a of an inch). The antennules (fig. 14) and antenn are 

* Additions to the fauna of the Firth of Forth ; Eleventh Annual Report of the Fishery 
Board for Scotland, Part III., p. 212, pl. v., fig. ts: 
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: similar to those of the specimens described in the Eleventh Annual 
’ Report. The mandibles have a somewhat simple structure, the basal joint 
» is stout, but the second is rather slender, and is furnished with a stout 

and moderately long tooth-like terminal spine ; from near the base of this 
spine there springs a similar but much smaller spine, as shown by the 
drawing (fig. 15). (In the description of the species in the Eleventh 
Annual Report the appendages doubtfully described and figured as 
mandibles are really the second maxillipeds, while figure 5 on the plate 
(pl. v.) represents one of the mandibles instead of one of the maxille.) 
~The maxille consist of small, one-jointed, and somewhat dilated 
appendages provided with apparently four moderately long plumose 

_ sete (fig. 16). 
~The first maxillipeds (fig. 17) are small and two-jointed, the basal 

joint is moderately stout, and bears a small spine near the distal end of 
the inner margin, the end joint has a moderately long claw-like extremity, 
and is furnished with a stout ciliated spine which springs from a notch 
on the inner aspect, and rather below the middle of the joint. 

Second maxillipeds large, two-jointed; both joints robust and fur- 
nished with a few moderately stout, elongated, and coarsely plumose 
setze ; the end joints are armed with a powerful and strongly curved 
terminal claw, the convex margin of which is produced slightly beyond 
the middle, into a spine-like process, and the curve of the claw is 

. ~ ‘distinctly sigmoid, as shewn in the drawing (fig. 18). The thoracic feet 
are all as described and figured in Part IIT. of the Eleventh Annual 
Report already referred to. 

Remarks.—The principal difference between the Bomo/ochus from the 
nostrils of the Ling and Bomolochus sole as described and figured in 
Part III. of the Eleventh Annual Report, is in the armature of the 
mandibles ; in Bomolochus solee the terminal spines are both. short, but 
in the form from the nostrils of the Ling the terminal spine is nearly as 

_ long as the joint from which it springs, while the secondary spine is 
small. All the other appendages appear to be much the same in both 

: -forms. The specimens from the Ling were somewhat larger than those 
observed on the Black Soles, and they did not appear to be very common. 
The fishes were obtained at the Fish Market at Aberdeen. 

Bomolochus onost, T. Scott, (sp. n.). Pl. XIIL., tigs. 19-22. 

Description of the Female.—Length about 1:3 mm. (;/5 of an inch). 
_ The first body segment is proportionally larger than the same segment 

in the form just described, being equal to nearly half the entire 
length of the cephalothorax, but the second and third segments are 
smaller than the segments similar to them in that form (fig. 19). 

The antennules are moderately stout, but taper gradually towards the 
distal extremity ; the second joint, which appears to be the largest, is about 
one and a half times the length of the next one, the third and fourth are 

~ sub-equal and larger than those which follow, while the penultimate joint 
: is considerably smaller than any of the others. The plumose sets with 

which the antennules are furnished, though somewhat similar to those on 
the antennules of Bomolochus solee, do not appear to be quite so stout 

_ (fig. 20). 
The antennz, mandibles, maxille, and first maxillipeds appear to be 

similar to the same appendages in the Bomolochus from the nostrils of 
the Ling. 

The second maxillipeds are stout and armed with a moderately stout 
and strongly curved claw, but not so powerful as the terminal claw of the 

iv 
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second maxillipeds of the form previously described, but it resembles 
it in the curve being distinctly sigmoid ; a sleuder seta springs from near 
the distal end of the inner margin of the first joint, and two small sete 
from near the middle of the inner margin of the second joint, a very long 
and slender seta springs from near the base of the terminal claw, and a 
smaller one from a point a little further forward (fig. 21), 

The thoracic feet are similar to those of the form already described. 
The male differs little from the female except that the terminal claws 

of the second maxillipeds are more powerful and more evenly curved 
(fig. 22). 
Habitat.—On the inside of the gill-covers of Onos mustelus (Lin.) —the 

Five-bearded Rockling—captured in the Firth of Forth in May, and 
off Kinnaird Head, in 60 to 80 fathoms, on July 24th, 1901. Also on the 
inside of the gill-covers of a specimen of Onos cimbrius (Lin.)—the Three- 
bearded Rockling—captured in the Forth estuary in 1892, and from 
the gills and gill-covers of the same species of fish taken on Bressay Shoal 
to the east of Shetland, on December 11th, 1901. Both males and 
females of this Bomolochus were obtained. 

Remarks.—The species just recorded has such a close general 
resemblance to Bomolochus solew, Claus, that it might easily be mistaken 
for that species ; the most obvious difference is in the form of the posterior 
foot-jaws, by the difference in the structure of these appendages the 
species may be distinguished even without dissection when viewed from 
the ventral aspect and with the aid of a good light. 

Bomolochus zeugoptert, T. Scott, (sp. n.). Pl. XIII, figs. 23-25. 

Description of the Female.—Length about ‘84 mm. (about <1, of an inch). 
The first body segment is equal to rather more than the entire length of 
the next three, the last thoracic segment is small (fig. 23). 

The antennuls (fig. 24) are moderately stout; the second joint is~ 
equal to about one and a half times the length of the next one ; the third 
and fourth are sub-equal, while the fifth and last joints, which are also of 
about equal length, are rather smaller than the third or fourth; the 
penultimate joint is only about two-thirds the length of the end one. 
The armature of the antennules resembles those of the last species. 

The second maxillipeds are short and moderately robust, the terminal 
claw is feeble, and the curve of the claw is only slightly sigmoid; a 
small seta springs from the distal end of the inner margin, while two 
slender and moderately elongate sete arise from near the base of the claw 
as shown in the drawing (fig. 25). 

All the other appendages are somewhat similar to the same appendages 
in the Bomolochus from the Ling. 

Habitat.—About a dozen specimens, most of them females with 
ovisacs, were found adhering to the back of a small Miiller’s Topknot, 

Zeuyopterus punctatus (Bl.). The fish was captured near the mouth of 

the Clyde estuary in September 1897, but the Bomolochus were not ob- 

served till March of the present year (1901); and as it had been in alcohol 
from the time it was captured, and had more than once been transferred 
from one vessel to another, it is evident that the copepods must have 
had a firm hold of their host. : 

The marked difference in the structure and armature of the second 
maxillipeds are the principal characters by which this species may be 
distinguished ; it is also a smaller species than the other two, being little 
more than half the size of the Bomolochus from the Ling. 
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Fam. Caticipa&. 

Genus Caligus, Miiller (1785). 

Caligus labracis, T. 8., sp. nov. Pl], XTIL., fig. 26-29 

Description of the Female.—Length about 3°3 mm. (about 4 of an inch). 
The cephalic shield (fig. 26) is about as broad as long; it is widest 
near the posterior end, and has the margins evenly rounded, somewhat 
like Caligus diaphanus, Nordmann. The last thoracic segment is sub- 
quadrate in outline, but its length is only equal to about three-fourths of 
the breadth ; it is considerably smaller than the cephalic segment, being 
little more than a third of the length of that segment and half its breadth. 
The abdomen (exclusive of the caudal furca) is equal to about half the 
length of the last thoracic segment, and is apparently unsegmented, as 
shown in the figure. 

The fourth pair of thoracic feet are small, and the single branch in each 
is composed of two joints, which are armed with sabre-like spines 
fig, 29). 
The ak fork (fig. 28) is stout; both branches are moderately 

broad, and obliquely truncate at the ends, and are not greatly divergent. 
The male (fig. 27) is smaller than the female, being only about 2°6 

mm. in length, it differs little from the female except that, as usual, the 
last thoracic segment and the abdomen are smaller. 

Habitat.—On the gills of Labrus mixtus, Lin.—the Striped Wrasse— 
captured in the Firth of Clyde in the vicinity of Ayr, on January 30th, 
1900, and forwarded to the Laboratory by Mr. Robert Duthie, Fishery 
Officer, Girvan. My son (Mr. A. Scott) has taken the same species on 
the gills of Labrus mixtus and Labrus maculatus captured in the 
Trish Sea. 

This Caligus differs from any species with which I am familiar in the 
proportional sizes of the cephalic shield and the last thoracic segment, 
and in the peculiar form of the sternal fork. 

Genus Pseudocaligus, A. Scott (1900). 

Pseudocaligus brevipedis (Bassett-Smith). 

1896. Caligus brevipedis, Bassett-Smith, Ann. and Mag. Nat. 
Hist., (6), vol. xviii., p. 11, pl. IIL, fig. 1. 

1901. Pseudocaligus brevipedis, A. Scott, Some Additions to 
the Fauna of Liverpool Bay, Trans. Liverpool Biol. Soc., 
vol, xv., p. 350, pl. IL., figs. 1-6. 

One or two specimens of this curious form were found in the throat of 
a specimen of the Three-bearded Rockling—Onos tricirratus—captured 
at Dunbar, Haddingtonshire, in 1892. The copepods were only noticed 
on the fish in August of the present year, 1901, by my son, Mr. A. 
Scott. 

This is comparatively a small species, and differs from Caligus, 
especially in the rudimentary character of the fourth thoracic feet. 

Genus Lepeophtheirus, Nordmann (1832). 

Lepeophthetrus pollachti, Bassett-Smith. 

Specimens of this copepod were obtained in the throat of ‘young 
Pollack—Gadus pollachius—sent from Girvan, Ayrshire, in May, 1901. 
A few of them were also adhering to the tongue of the fish, and the part 
to which they were adhering appeared to be lacerated. 
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Genus Lchthrogaleus, Steenstrup and Liitken (1861). 

Echthrogaleus coleoptratus (Guérin). 

Two specimens of this species were obtained adhering to the pectoral 
fins of a small Lamna cornubica sent from the Fish Market at Aberdeen 
on December 12th, 1901. 

Fam. DiIcHELESTID®. 

Genus Clavella, Oken (1815). 

Clavella cluthe, T. Scott, sp. nov, Pl. XII., figs. 26-31. 

Description of the Female.—Length about 1‘5 mm. (nearly 7, of an 
inch). This copepod is like Clavella labracis, Van Beneden, in general 
appearance, but is about one and a half times its size, the lateral margins 
of the cephalic segment are also evenly rounded instead of being angular, 
as in that species (fig. 26). 

The antennules are short, and apparently four-(? or five-) jointed, and 
also moderately stout; the basal joint is about as long as all the 
other three together, while the end joint is very minute; the armature 
of the antennules consists of a few minute spines (fig. 27). 

The antennule represented by the drawing had the basal joint slightly 
damaged. 

The antenne are fully as long as the antennules; they are composed 
of two joints and armed with a short but strong terminal claw (fig. 28). 

The maxille are very small and simple in structure ; they consist of a 
minute papilliform basal joint bearing three small spines as shown by the 
drawing (fig. 29). 

The maxillipeds are also small ; they are two-(or three-) jointed, and . 
furnished with a small terminal claw (fig. 30). 

There are only two pairs of thoracic feet, and they are both somewhat 
similar in structure. The drawing (fig. 31) represents the first pair. 
Each foot, which has two moderately stout basal joints, is two-branched, 
and each branch is two-jointed and furnished with two small terminal 
spines ; in the outer branches the first joint is larger than the second and 
bears a small spine at its outer distal angle ; in the inner branches, on the 
other hand, the first joint is smaller than the end one. A small spine 
springs from the inner distal angle of the second basal joint, as shown in 
the figure. 

The caudal furea are very short, as represented in the full-size drawing 
(fig. 26). 

Halitat.—On the gills of a Ctenolabrus rupestris, Lin, (Jago’s Gold- 
sinny), captured in East Loch Tarbert in 1885; but the copepods were 
only observed during the past summer. 

Clavella labracis, Vau Beneden. Pl. XIII, figs. 10-12. 

This species was recorded, but not figured, in Part III. of the Nine- 
teenth Annual Report, and [ now give a few figures in order to indicate 
one or two points of difference between this species and the one just 
described. 

The largest of the female specimens of Clavella labracts measured 
scarcely more than a millimetre in length. In the specimen represented 
by the figure (fig. 10) the cephalic segment is equal to about one-fifth of 
the entire length of the animal. The lateral margins are produced 
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outwardly on each side so as to form distinct angular projections and give 
to the segment, when seen from above, a kind of diamond-shaped outline. 
The “genital” segment is fully three times the length of the cephalic 
segment, its breadth is not much more than a third of the length, and its 

margins curve gently towards both ends. The abdomen is very small, 
and so also are the furcal joints. The ovisacs appear to be moderately 
elongated, but in none of the specimens examined were the ovisacs 
entire. 

The antennules are short and moderately stout, and composed of five 
joints. The first joint is large, and nearly equal to half the entire length 
of the antennule. The lower distal angle of this joint is produced down- 
wards in the form of a strong hook. The three last joints are sub-equal 
and shorter than the second, Several short and dagger-like spines spring 
from the upper margins of the antennules as shown in the drawing 
(fig. 11). 

The ne (fiz. 12) are somewhat similar to those of Clavella 
cluthee, and, like them, are armed with strongly-curved terminal hooks. 

Habitat.—On the gills of the Striped Wrasse, Labrus mixtus, Lin., 
captured in the Clyde, near Ayr, in January, 1900, and forwarded to the 
Laboratory by Robert Duthie, Fishery Officer, Girvan. Taken also on 
the gills of Labrus mixtus captured in the Irish Sea (A. Scott). 

Remarks.—The angular form of the cephalic segment, and the strong 
hook on the first joint of the antennules, seem to be characteristic of 
Clavella labracis. This copepod has lately been recorded from the Irish 
Sea, from the gills of the Striped Wrasse,* and as Professor van Beneden 
speaks of it as abundant on the gills both of Labrus bergylta and Labrus 
mixtust, it seems probable that its distribution is co-extensive with 
that of its hosts. 

Genus Hudactylina, Van Beneden (1853). 

Hudactylina acuta, Van Beneden. Pl, XII, figs. 20-25. 

1853. Hudactylina acuta, Van Beneden, Bull. Acad. Roy. Belg., 
vol, xx., pt. 1, p. 235; Mem. Acad. Roy. Belg. (1861), 
p. 150, pl. xxv. 

Description of the Female.—Length about 2°6 mm. (fully ;/> of an 
inch), The body is slender and elongated, the thoracic portion consists 
of five distinct segments, and the abdomen of three (including the 
genital segment), The first body segment is about equal to the 
combined lengths of the next two, but the second is smaller than the 
third ; the fourth is about equal in length to the first and only slightly 
longer than the fifth segment ; the abdomen is very small, being equal to 
little more than a fourth of the entire length of the thorax. The furcal 
plates are short and dilated (fig 20). 

The antennules are short, very stout, and apparently four-or five- 
jointed, and they are armed with several strong spines. A large 
strongly-curved spine springs from the upper distal angle of what 
appears to be the second basal joint, and reaches to near the end of the 
next joint, there is also a stout and much shorter spine on the lateral 
aspect of the same joint, and also one or two spiniform sete; a 
moderately stout, elongate, and nearly straight spine springs from the 
upper distal angle of the following joint, while behind and below this 
spine there is another, which is also moderately stout, but only about half 

* Fifteenth Annual Report L.M.B.C., and their Biol, Station at Port Erin (Isle of Man) 
Dec., 1901, p. 18. 
tLes Poissons des Cotesde Belgique, Mem. Acad. Roy. Belg., vol.xxxviii., pp. 45, 46 (1870). 
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the length of the first ; the penultimate joint is furnished with a short 
stout spine aud a few spiniform sets near its distal end ; the last joint is 
very minute, as shown by the drawing (fig. 21). 

The antennz, which are similar in structure to those of the next 
species, are provided with one or two stout tooth-like spines on the lower 
aspect, and armed with an arrangement of strong terminal hook-like 
claws. 

The mandibles resemble very closely those of Charopinus dalmannt 
(Retz.). The maxillz are also somewhat similar in structure to those of 
that species, except that the secondary lobe is more produced. 

The first maxillipeds are small and three-jointed and furnished with a 
minute terminal claw. 

The second maxillipeds are of moderate size and strongly chelate,, and 
have a curious resemblance to the chele of Psewdotanais—a genus 
belonging to the Isopoda-Chelifera. 

The first four pairs of thoracic feet are all two-branched ; in the first 
pair and in the third and fourth pairs both branches are distinctly three- 
jointed ; in the seccnd pair the inner branches, as in the other pairs, 
are composed of three distinct joints, but in the other branches, which 
differ considerably from the others, the second and third joints are nearly 
obsolete, while the first joint is fully as large as the whole outer branch. 
The basal portion of each foot consists of two joints, the first being large 
and considerably dilated, while the second is scarcely half the size of the 
other. 

In the first pair of feet the outer branches are rather shorter than the 
inner ones, the first joint is stout and longer than the combined length of 
the next two, it is furnished with a row of small spines along its outer 
margin, while a dagger-like spine springs from its outer distal 
angle; a similar spine springs from the outer distal angle of 
the next joint, and two from the end joint, the end joint also carries a 
moderately long and spiniform terminal seta, together with a small hook- 
like spine on the inner distal angle; the three joints of the inner 
branches are sub-equal in length, but the first joint is more dilated than 
the others, and is provided with a fringe of minute spines on the outer 
edge ; the second and third joints carry a few minute spines on the inner 
margin, while two moderately large spiniform setze spring from the apex 
of the last joint (fig. 22), The inner rounded margin of the second basal 
joint is fringed with several small but stout spines. 

The first basal joint of the second pair is considerably dilated, the 
second is smaller and fringed on the inner edge with minute spines; the 
inner branches are small and shorter than the outer, the second and third 
joints are fringed on both edges with minute spines, while a moderately 
long and slender seta and a small spine spring from the apex ; the first 
joint of the outer branches is dilated and exceeds the inner branches 
in length, but the end joints are so modified as to be almost obsolete 
fig. 23). 
Tn a third and fourth pairs, which are somewhat similar to each other 

in structure, the inner branches resemble the same branches in the first 
pair, except that they carry a single moderately stout and elongated 
terminal spine ; the outer branches are rather longer than the inner ones, 
and the first joint, which is equal to more than the entire length of the 
second and third, is fringed on the outer edge with small tooth-like 
spines, a moderately stout spine springs from its outer distal angle, while 
a similar spine springs from the outer distal angle of the second joint ; the 
third joint bears three moderately stout spines of varying lengths at its 
truncate end as shown by the drawing (fig. 4), which represents one of 
the fourth pair. 
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The fifth pair consist of broad lamelliform and uniarticulate plates 
situated on the lateral aspect and near the distal end of the fifth body 
segment ; each foot is about one and a half times longer than broad, it is 
evenly rounded at the apex, and furnished with two or three small sete 
fig. 24), 
The J al furca, which are fully one and a half times the length of the 

last abdominal segment, are somewhat dilated, and provided with a small 
seta on the outer edge and two small tooth-like spines on the rounded 
apex (fig. 25). 

Habitat.—On the gills of an Angel-fish, Rhina squatina (Lin.), captured 
about 8 to 9 miles S.E. from Buchan Ness in January last (1902). My 
son finds this parasite to be moderately frequent on the gills of Angel- 
fishes captured in the Irish Sea. 

This being the first Hudactyline described, may be considered the type 
of the genus, and its description given above will show more clearly the 
distinctive points by which the next species may be satisfactorily 
identified. 

Eudactylina similis, T. Scott, sp. nov. Pl. XIT., figs. 1-19. 

Description of the Female.—Length of the female specimen represented 
by the figure, 2°97 mm. (about , of an inch) ; it resembles in general 
appearance the Hudactylina acuta (Van Beneden), but differs in the pro- 
portional lengths of the body segments and in the structure of some of 
the thoracic and tail appendages. The first body segment (fig. 1) is about 
one and a half times the length of the second; the second, third, and 
fourth are nearly equal in length, but the second is rather the longest ; 
the last is equal to about two-thirds of the length of the preceding 
segment. The abdomen is small, being scarcely equal to a third of the 
entire length of the thorax. 

The antennules are stout, and taper towards the distal extremity ; they 
somewhat resemble, in structure and armature, the antennules of 
Eudactylina acuta (fig. 3). 

The antenne (fig. 4) are moderately stout and four-jointed, the first 
and second joints are each furnished with a short and stout tooth-like 
spine on its inner aspect; the last joint is short and is armed with two or 
three stout but short terminal claws. 

The mandibles are very feeble, and are similar to those of Hudactylina 
acuta (fig. 5). 

The maxille are small and of a simple bilobed structure, the principal 
lobe is rather longer than broad, and bears two moderately long spini- 
form terminal setze, the one being about twice the length of the other ; 
the secondary lobe is small and provided with a slender one-jointed 
branch which extends somewhat beyond the apex of the primary lobe, 
and terminates in a moderately long spiniform seta, as shown by the 
drawing (fig. 6). 

The first maxillipeds are also small, they are three-jointed and armed 
with a minute terminal claw (fig. 7). 

The second maxillipeds are moderately large and strongly chelate, the 
terminal joint is broad and its lateral angles are more or less produced ; 
the one angle is extended into a spoon-like process, while to the other is 
articulated a stout, strongly-curved claw, the apex of which impinges 
against the spoon-like process of the opposite angle as shown in the 
drawing (fig. 8). 

The first pair of thoracic feet are somewhat similar to those of 
Eudactylina acuta except in the following particulars: —The inner margin 
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ot the second basal joint is furnished with two small but moderately 
stout spines; the first joint of the outer branches is, proportionally, con- 
siderably larger than either the second or third joints, and the inner 
branches are more slender (fig. 9). 

The second pair are similar to the same pair in Hudactylina acuta, but 
the inner branches are proportionally smaller (fig. 10). 

The third and fourth pairs are also similar to those of the species 
referred to (fig. 11). t 

The fifth pair are larger than those of Hudactylina acuta, and they are 
also proportionally broader, the width being about equal to four-fifths of 
the length, as shown in the drawing (fig. 12). 

The caudal furca, which are equal to about twice the length of the last 
abdominal segment, are narrow and slightly curved ; they are widest at 
the base, but the width is scarcely equal to half the length ; they taper 
Gone to the blunt-pointed apex, and carry two or three minute spines 
fig. 13). 
Description of the Male.—Length 1-9 mm. (about +); of an inch), being 

only about three-fourths the length of the female. The body is more 
slender than that of the female, while the abdomen is about equal in 
length to the cephalo-thorax (fig. 2). 

The antennules are moderately stout, and appear to be seven-jointed ; 
they do not taper as much as the antennules of the female, but are pro- 
vided with somewhat similar spines; they also differ from the female 
antennules in being furnished with a short but strong hooked claw at the 
distal extremity (fig. 14). 

The antennz and mouth appendages are somewhat like those of the 
female, with the exception of the second maxillipeds, which resemble 
the same appendages in Charopinas ramosus (fig. 15). 

The first four pairs of thoracic feet have both branches apparently 
three-jointed, but in the outer branches of the first pair the articulation 
between the second and third joints is somewhat indistinct (fig. 16). 
The inner branches of the second pair are armed on the inner aspect with 
a moderately stout and elongated curved spine, which springs from the 
distal angle of the first joint (fig. 17). 

The third and fourth pairs have somewhat slender branches; the inner 
are furnished with two terminal spiniform sete, the outer bear two ter- 
minal sete and a spine; a moderately stout spine also springs from the 
outer distal angles of the first and second joints (fig. 18). 

The fifth pair are somewhat similar to those of the female. 
The caudal furca are very narrow, and armed with small and slightly- 

hooked terminal spines (fig. 19—see also fig. 2). 
Habitat.—On the gills of Rata radiata, Don. (the Starry Ray), cap- 

tured to the east of the Shetland Islands on May 22nd, and off Aberdeen 
on November 29th, 1901; both females and males of this Hudactyline 
were obtained, and specimens were moderately frequent on the gills of 
some of the tarry Rays examined. 

Eudactylina similis, though it resembles Hudactylina acuta in general 
appearance, may be readily distinguished from it by the difference in the 
form of the caudal furca. 

Eudactylina acanthii, A. Scott. Pl. XITI., figs. 1-9. 

1901. Hudactylina acanthit, A. Scott, 15th Ann. Rept. of the 
L.M.B.C., and their Biol. Stat. at Port Erin, Isle of Man, 
Dec., 1901, p. 14. 

Description of the Female.—Length about 2 mm. (# of an inch). 
Body moderately stout, the cephalothoracic segment about one and a half 
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times the length of the next one; the second, third, and fourth segments 

sub-equal in length, but the fifth is rather shorter than the one immedi- 

ately preceding. The abdomen is very short, being only about a fifth of 

the entire length of the cephalothorax ; the genital segment exceeds the 

combined lenghts of the next two as shown in the full-size drawing 

fig. 1). 
= eae are short but moderately stout, and they taper towards 

the distal end; the first and second joints are considerably dilated, and 
together are equal to more than half the entire length of the antennules ; 
the curved spine at the distal end of the second joint is much smaller 
than the spine similar to it on the second joints of the antennules of 
Eudactylina acuta (fig. 2). 

The antenne are somewhat similar to the same appendages in 
Eudactylina acuta, but they want the stout tooth-like spines on the inner 
aspect of the first and second joints, and there appears to be only one 
claw-like spine at the end of the last juint (fig. 4). 

The mandibles, maxilla, and other mouth appendages are somewhat 
similar to those of Hudactylina acuta (or Eudactylina similis). 

In the first four pairs of thoracic feet, the inner branches are all two- 
jointed ; but while the outer branches of the first pair consist apparently 
of one joint, those of the next three pairs appear to be composed of 
three joints ; all the four pairs are short and robust. The inner branches 
of the first pairare armed with a number of very short but stout spines, 
chiefly on the exterior margins; the outer branches, which are shorter 
than the inner ones, are fringed on the exterior edge with minute setz ; a 
small spine springs from a notch slightly posterior to the mildle of the 
same margin, while two or three small spiniform sete terminate the joint, 
as shown in the drawing (fig. 5). 

In the second pair the inner branches are somewhat similar to, but 
rather stouter than, the inner branches of the first pair; the outer 
branches are somewhat indistinctly three-joiuted, and only slightly longer 
than the inner branches, and both branches are fringed on the exterior 
edge with small spines; the outer margin of the first basal joint is also 
similarly fringed, while small spines are scattered sparingly over portions 
of the surface of all the joints as shown in the drawing (fig. 6). 

The remaining two pairs are somewhat similar in structure to the second 
pair, but are, comparatively, rather stouter, they are also less spiniferous 
than that pair (fig. 7). 

The fifth pair resemble those of Hudactylina acuta, but differ slightly - 
in their form and armature (fig. 8). 

The caudal furca, which are not much longer than the last abdominal 
segment, are somewhat narrower than those of Zudactylina acuta—the 
width being only equal to about half the length ; two short spines spring 
from the outer margins of each furcal joint and the spiniform sete from 
the apex, the middle apical seta being the longest (fig. 9). 

Habitat.—On the gills of the Piked Dog-fish, Squalus acanthius, L., 
captured in Beaumaris Bay, on September 26th, 1901. I am indebted 
to my son for the privilege of describing this species, and for the illus- 
trative drawings. This Yudactylina appears to be of frequent occurrence 
on the gills of S. acanthius, captured in the Irish Sea, and may probably 
also be obtained on the gills of Scottish specimens of the fish. It may 
be noted in passing that Hudactylina acuta has been recorded both from 
the Angel-fish and the Piked Dog-fish (see Professor van Beneden’s 
memoirs already referred tv); perhaps the two forms may have been 
mixed up under the one name; but whether that be so or not, the 
parasites from the two fishes named, which have been examined by myself 
and my son, appear to be distinct, 
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Fam, LERNZIDZ. 

Genus Hwemobaphes, Steenstrup and Lutken (1861). 

Hemobaphes ambiguus, T. Scott. 

1900. Hemobaphes ambiguus, T. Scott, 19th Ann. Rept. of 
the Fishery Board for Scotland, pt. iii, p. 162; pl. vii, 
fig. 15. 

Specimens of this curious Lernzean were obtained on Spotted Dragonets, 
Callionymus maculatus, Bonap., captured in the Firth of Clyde on 
October 4th, 1901. This is an addition to the Clyde crustacean fauna, 
and an extension of the distribution of the species (see also a further 
reference to this species under the record of Chondracanthus ornatus). 

Hemobaphes cyclopterina (Fabr.). 

A specimen of this parasite was obtained on the gills of a Butterfish, 
Pholis gunnellus, L., captured in the Forth estuary during the preceding 
summer. This appears to be an addition to the number of the hosts of 
Hemobaphes cyclopterina. 

The following are the names of the fishes mentioned by Steenstrup and 
Lutken in their work on Parasite Copepoda (p. 65) as hosts for this 
Hemobaphes :— 

Cottus grénlandicus, Cottus bubalis, Cottus scorpius, Cyclopterus 
sptnosus, Gadus merlangus, Centronotus fasciatus, and Sebastes nor- 
vegicus. To this list have been added the Pholis gunellus mentioned above, 
and Agonu cataphractus, also captured in the Forth, and on which 
Hemobaphes cyclopterina was obtained some years ago. 

Fam. CHoNDRACANTHIDS. 

Genus Chondracanthus, De la Roche (1811). 

Chondracanthus ornatus, T. Scott. Pl. XIIL, fig. 34. 

Further specimens of this species have been obtained on the gills of 
some Spotted Dragonets captured in the Clyde on October 4th, 1901, 
both males and females were obtained on these Dragonets, and I am now 
able to give a full-size figure of a male specimen, prepared by my son. 
The specimen scarcely reaches half a millimetre in length, and is 
moderately robust, as shown by the drawing (fig. 34). 

A number of specimens of Haemobaphes ambiguus, T. Scott, were ob- 
tained on the gills of the same sample of Spotted Dragonets, and as both 
Species were sometimes found on the gills of the same fish, the following 
notes on the relative frequency of the two forms may be of interest. 

Fifty-five fishes were contained in the sample collected on the 4th of 
October, and on the gills of these, fifteen specimens of Hemobaphes 
ambiguus aud eight of Chondracanthus ornatus were obtained ; usually 
the specimens of the two species occurred singly and on different fishes, 
but in several instances two specimens of the same species, or a specimen 
belonging to each species, occurred on the gills of a single fish ; for 
example, a Spotted Dragonet seventy-three millimetres in length had a 
Chondracanthus on one side and a Hwmobaphes on the other; another 
Spotted Dragonet had a Chondracanthus and a Hemobaphes on 
the same side. Another fish one hundred and four millimetres in length 
had two Chondracanthus ornatus on the same side, while the other side 
was free of parasites ; a fourth specimen of Spotted Dragonet eighty-six 
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millimetres in length had a Hemobaphes on each side, but no Chondra- 
canthus, The total number of parasites observed on this sample of fifty- 
five Spotted Dragonets was twenty three, and they comprised fifteen 
Hemobaphes ambiguus and eight Chondracanthus ornatus. It was also 
observed that when only one parasite occurred it was frequently on the 
right side—the fish resting on its ventral surface and with its head 
toward the observer. 

It may be further noted that seventeen specimens of the Common 
Dragonet, Callionymus lyra, captured at the same time and place, were 
also examined, but no parasites were observed on them. 

Fam. LERNXOPODIDA. 

Genus Thysanote, Kroyer (1863). 

Thysanote impudica (Nordmann). 

This species was recorded in Part ILI. of the Kighteenth Annual 
Report (p. 169), but there was some doubt as to the exact locality where 
the fish on which it was obtained came from, but I am able to record the 
occurrence of another specimen which was obtained on the gills ofa 
Trigla hirundo captured in Burghead Bay, Moray Firth,on July Ist, 1901. 

II. 

TREMATODA. 

In the present paper I am able to record only two Trematodes in 
addition to those described in my paper on Fish Parasites published in 
Part ILI. of the Nineteenth Annual Report, but they both appear to be 
of special interest. They are each provided with a single large 
posterior sucker which is discoidal and sessile or nearly so, and would 
thus appear to belong to the Tristomatide, but they differ in several 
important points not only from each other, but also from the Tristomes 
described in my previous paper. 

Fam. TristoMATID&.* 

Genus Callicotyle, Diesing (1850). 

Callicotyle Kroyeri, Diesing. Pl. XIIL., fig. 30. 

1850. Calicotyle Kréyeri, Diesing, Syst. helminth., vol. i., p. 434. 
1856. Calicotyle Kréyeri, Hék, Ofvers of K. Vet. Akad. 

Forhandl Stokholm, September 20th (1856). 
1858. Calicotyle Kréyeri, Diesing, Denkschrift. d. K. Akad. d. 

Wissensch, vol. xiv., p. 70. k., i, figs. 16-20. 
1863. Callicotyle Kroyeri, P.-J. van Beneden and Hesse, Rech. 

sur les Trématodes, p. 79. 
The Trematode which I ascribe to this species was obtained in the 

cloaca of specimens of Raia radiata, Don., captured about 60 miles south- 
east of the Shetland Islands on May 22nd, 1901. Specimens of the 
same Trematode were subsequently observed on Raia radiata captured 
off Aberdeen ; as well as on a small Raia clavata captured in the Clyde 

*In the Cambridge Natural History, vol. ii, p. 73, Van Beneden’s division of the 
Trematodes into Monogenea and Digenea is adopted, and Cu/licotyle is, along with other 
two genera, placed in the sub-family Monocotylinze Tschbg —one of the three sub-families 
into which the Tristomatide are divided. 
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on October 10th, 1901, and forwarded to the Laboratory at Bay of Nigg. 
My son has also obtained the same species on Raia clavata captured in 
Beaumaris Bay.* Professor P.-J. van Beneden in his work on the Fishes 
of the Coast of Belgium (p. 16) records this Trematcde also from the 
cloaca of the Grey Skate, Raia batis . 

Kroyer, after whom this Trematode is named, discovered the species on 
Raia radiata, taken in the Kattegat,r and it is described very shortly 
by Diesing in Vol. I. of his Systema Helminthum, published in 1850 
(p. 431). In 1856 M. C.-T. Hok published a special work on this 
parasite, while Van Beneden and Hesse in their Recherches sur les 
Trématodes (p. 79) refer to a few of the more important characters which 
serve to distinguish this species from others of the family Tristomatidze 
to which it seems to belong. Two of the more obvious of these 
characters are, (1) the posterior sucker has seven rays and two spines, 
and (2) the small sucker which in most of the Tristomatidz is present on 
each side of the mouth at the anterior end is in this species apparently 
wanting. The authors referred to appear to consider the latter peculiarity 
as of special interest, for they remark “Ce qu'il offre de plus remarquable 
jusqu’a present, c’est que, tout en appartenant 4 la famille des tristomides 
les ventouses antericures semblent faire complétement défaut.” 

‘This parasite, besides occupying a peculiar position on the fish, is usually 
of an opaque white colour, corresponding very closely with that of the 
skin on which it is adhering, so that unless the observer knows before- 
hand what to look for, it is easily missed. If specimens with nearly ripe 
eves be closely examined, the sides (indicated in the figure by the darker 
shading) will be seen to be of a faint yellow colour. The general form, 
as might be expected, varies considerably, but that which is indicated by 
the figure seems to be the more normal one. 

Genus Acanthocotyle, Monticelli, 1888. 
(Saggio di una morfologia dei Trematodi, p. 97.) 

Acanthocotyle monticelliz, T. Scott, sp. n, pl. XITI., figs. 31-33. 

A single specimen of a small Trematode was obtained on the gills of 
a Thornback Skate, Rada clavata, sent from the Fish Market at Aberdeen 
in April, 1901—the fish was captured in the North Sea. This 
Trematode belongs to the genus Acanthocotyle instituted by Fr. Sav 
Monticelli in 1888, but does not appear to agree with any of the species 
already described. There have been three species of Acanthocotyle 
described by Monticelli, and they have all been found adhering to the 
skin of specimens of the Thornback Skate (Raia clavata) captured at 
different times in the Gulf of Naples. The following are their names, 
arranged in the order in which they were described. 

(1.) Acanthocotyle lobiancot, Monticelli, described in 1888 in a work 
entitled Saggio di una morfologia dei Trematodi (p. 13). This species 
was obtained on the dorsal surface of the Thornback Skate, Raia clavata, 
captured in the Gulf of Naples in December, 1887. It does not appear to 
be a very rare species, but is easily missed ; it measures from three to six 
millimetres in length, and its colour closely resembles that of the skin to 
which it is attached. 

* Fifteenth Annual Report of the L.M.B.C., and their Biol. Station at Port Erin (Isle 
of Man), December, 1901, p. 13. 

+1.V. Beneden and Hesse, in their Recherches (p. 79),state that Kroyer found the worm 
which served for the establishment of the genus in the rectum of Raia batis, but Diesing’s 

record is “ Habitaculum—Raia radiata ; in corporis superficie, Kattigat—( Kroyer). ” 
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(2.) Acanthocotyle elegans, Monticelli. This was described in 1890 
(Boll. Soc. Napoli, iv., p. 191, fig. III.), it measures from two to four 
millimetres in length, and, like the other, was found on the back of a 
Thornback Skate captured in the Gulf of Naples. 

3.) Acanthocotyle oligoterus, Monticelli. This species was obtained on 
the under (ventral) side of a Thornback Skate captured in the Gulf of 
Naples in 1893, but was not described till 1899, in Archives de 
Parasitologie, 11. No. i. p. 115. This appears to be the smallest of the 
three species, as it measures only from one and a half to two and a 
half millimetres. 

The learned author, after whom the present species is named, informs 
me that another Acanthtcotyle—A. verrilli, Goto—is described in Journ. 

Coll. Sc. Imp. Univ. Tokyo, 1899, p. 4; but that our species differs from 
it as well as from the others mentioned above. 

The following are one or two of the more easily observed characters 
which distinguish Acanthocotyle from other Trematodes, and by which 
also the different specics of Acanthocotyle may be distinguished. First, 
the structure of the posterior sucker (ventouse) differs from that of other 
Trematodes ; this sucker is provided with numerous rows of small teeth— 

_ twenty rows appear to be the prevailing number, as this is the number 

in the species I record (see fig. 32), andit is also the number in the three 
species described by Monticelli. Second, the large posterior sucker is 
provided with a minute supplementary disk—the “adhesive disk,”— 
situated at its posterior end (asshown in fig. 32). In Acanthocotyle 
lobiancoi this disk is tongue-shaped (lingualate), but in the other three 
species it is circular in form. In Acanthocotyle elegans the posterior 
edge of the adhesive disk is almost in line with the posterior margin of 
the large sucker.* In A. oligoterus about half of the adhesive dish: 
extends beyond the margin of the sucker ; while in A. concinna the whole 
of the disk is outside. 

The adhesive disk is armed with a number of small hooks that appear 
to be placed at the ends of the stalk-like processes, and which in their 
form and arrangement differ to some extent in the different species. In 
A. lobiancoi these hooks, which appear to be eight in number, are arranged. 
along and just within the posterior margin, their stalks being directed 
inward like the radii of a circle. In A. elegans and A. oligoterus, the 
number of hooks is fifteen, and they are arranged in regular order all 
round and a little within the circumference of the disk, with their stalks 
directed towards its centre. In A. monticellii, on the other hand, the 
adhesive disk appears to be furnished with sixteen hooks, fourteen of 
which are arranged somewhat irregularly around the circumference, while 
two are sub-central ; the stalks of these hooks are not directed toward the 
centre so regularly as in the other species. 

It may also be noted that in the species recorded here the teeth form a 
continuous row, each being joined to the other as shown in figure 32a. 
Acanthocotyle monticellii appears also to be a larger species than any of 
those described by the author referred to; the largest of the species 
recorded by him is -A. lobiancoi, which measures from three to six 
millimetresin length, whereas the length of our specimen extends to about 
six and a half millimetres. 

It may be of interest to state that M. Monticcelli, who very kindly 
examined for me not only this but also several other Scottish ‘Trematodes, 

*In this species, the margin of the large sucker is fringed with short, narrow, and 
somewhat irregular scallops ; and in this respect it differs from the next two species in 
which the margin of the sucker is plain, 
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remarks concerning the Acanthocotyle now recorded, that it is a very 
distinct new species, and differs from others : 

eee 

In its general features. 
In its more slender and elongated body. 
In the anterior suckers not being well developed, and somewhat re- 
sembling those of A. verrilli, Goto. 

4, In the great development of the anterior glands. 
5. In the form and structure of the hooks of the posterior sucker. 
6. In the ¢estes being smaller in number, and apparently more 

developed. 

A second species—probably A. lobiancot, Monticelli, has recently been 
obtained in some material from the Firth of Clyde ; 
measures 2°4 mm., 

this specimen, which 
will, however, require further study, as it is somewhat 

imperfect. 

EXPLANATION OF THE PLATES. 

PLATES XII.—XIII. 

PLATE XII. 

Hudactylina similis, sp. n. Diam 

Fig. 1. Female, side view re DANY 
Fig. 2. Male, side view . x 58. 
Fig. 3. Antennule, female x 233. 
Fig. 4. Antenna, 36 x 233. 
Fig. 5. Mandible, 5 x 525. 
Fig. 6. Maxilla, ” x §25. 
Fig. 7. Anterior foot-jaw, female x 154. 
Fig. 8. Posterior foot-jaw, ,, x 154, 
Fig. 9. Foot of first pair, Pe xe 
Fig. 10. Foot of second pair, - : ; : x 154: 
Fig. 11. Foot of fourth pair, ,, ; : * x 105. 
Fig. 12. Foot of fifth pair, _,, x aie 
Fig. 13. Part of abdomen and caudal furca, female 103: 
Fig. 14. Antennule, male. . ; x 233, 
Fig. 15. Posterior foot-jaw, male xeios 
Fig. 16. Foot of first pair, a <Too0: 
Fig. 17. Foot of second pair, i <Eooe 
Wig, 18. Foot of fourth pair, ,, ioe 
Fig. 19. Part of abdomen and caudal furea, male x 154. 

Eudactylina acuta, Van Beneden. 

Fig. 20. Female, side view x4 
Fig. 21. Antennule x 350. 
Fig. 22. Foot of first pair. x 233. 
Fig. 23. Foot of second pair x 105. 
Fig. 24. Foot of fifth pair x 175. 
Fig. 25. Part of abdomen and caudal furca x 131. 

Fig. 26. 
Fig. 27. 
Fig. 28. 
Fig. 29. 
Fig. 30. 
Fig. 31. 

Clavella cluthe sp. n. 

Female, dorsal view 
Antennule : 
Antenna . : 
Maxilla 
Posterior foot-j -jaw 
Foot of first pair . 
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PLATE XIII. 

Eudactylina acanthii, A. Scott. 

. Female, side view 
Female, dorsal view 

. Antennule 
Antenna . : 
Foot of first pair . 
Foot of second pair 
Foot of fourth pair 

. Foot of fifth pair : : 

- Part of abdomen and caudal furca 

Clavella labracis, Van Beneden. 

. Female, dorsal view 

. Antennule 

. Antenna . 

Bomolochus solew, Claus, var. 

. Female, dorsal view 

. Antennule 

. Posterior foot-jaw 

. Mandible . 

. Maxilla . ‘ 

. Anterior foot-jaw 

Bomolochus onost, sp. 0. 

. Female, dorsal view 
. Antennule é ‘ 

. Posterior foot-jaw, female 

. Posterior foot-jaw, male. 

Bomolochus zeugopteri, sp. 0. 

. Female, dorsal view 
. Antennule 
. Posterior foot-jaw 

Caligus labracis, sp. 1. 

. Female, dorsal view 
. Male, dorsal view 
. Sternal fork, female 
. Foot of fourth pair, female 

Callicotyle kréyerti, Diesing. 

Seen from the ventral side 

Acanthocotyle monticellit, sp. n. 

Seen from the ventral side 

Posterior sucker (s. adhesive disk) 

Adhesive disk 

Chondracanthus ornatus, T. Scott. 

Male, side view : : : 
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V—THE ECHINODERMS OF THE MORAY AND CROMARTY 

FIRTHS. 

By Frep G. PEARcEY. 

It has been often considered desirable to draw up lists of the various 
groups of the invertebrate animals which inhabit the sea bottom in the 
areas where the supply of food fishes is obtained, and upon which the 
fish themselves depend more or less for their food supply. 

This report comprises the Echinoderms that have for the greater part 
been taken by trawl or dredge over and near the areas of the sixteen 
stations Isid down for special observations in the Moray and Cromarty 
Firths. It cannot, however, by any means be considered an exhaus- 
tive list for the whole of both areas, as will be seen by reference 
to the chart, since the stations cover but a small portion of either the 
Moray or Cromarty Firths. I have, however, when opportunity afforded, 
trawled and dredged outside or near these localities, as well as in isolated 
spots, the results of which are here incorporated, so as to make the list as 
complete as possible. 

The discussion of the distribution of the various species is founded 
upon 117 hauls made by means of the dredge, beam-trawl, otter-trawl, 
or small shrimp-trawl. In Table A are given the physical characters’of 
the Stations, viz., nature of the bottom, depth of water, and the temper- 
ature of the water at the bottom at the time of each haul. The 
numbers of specimens of each species obtained on each station by all 
the hauls made there are set out in Table B. From these data a certain 
amount of information regarding the most favourable habitat of each 
species is available. I have, however, left this question over for further 
and more direct observation. 

In drawing up these lists I have made use chiefly of Mr. F. Jeffrey 
Bell’s British Museum Catalogue of the British Echinoderms for the 
identification of the species here enumerated, and have followed the 
classification there given. After each species I have noted the names of . 
the common fishes which are definitely known to prey upon it. 

For the list of bearings of each station I am partly indebted to Captain 
Robert Campbell, of the ‘‘ Garland,” to whom I wish here to tender my 
thanks. 

BraRInGs OF SPECIAL STATIONS IN THE Moray AND CROMARTY 
FIRTHS. 

Sration I. extends in a straight line from W. 3 N. to E. 38. Brough 
Head Pier bearing §.E. 3 E., distance 14 miles, to Findhorn Spit, 
bearing S. 3 E., distance 2 miles. 

Sration IT. extends in a semi-circle E, to W. off Nairn, bearing 8, W. 
by W., distance 43 miles, extending parallel to the beach line for 
about 4 miles. 

CROMARTY FIRTH. 

Sration III. extends in a straight line W.N.W. to E.S.E. from off 
Cromarty village, nearest the south side, westward, passing the 
mouth of Udall Bay, till abreast of Black Buoy, Chapelton Point. 
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Dornocy Bay. 

Sration IV. extends from N.N.E to S.8.W., curving parallel to the beach 
line, Embo Point bearing N.W. by W. ? N., distant ? mile, till 
Dunrobin Castle bearing W. by N. 4 N., distant 34 miles. 

Sration V. extends in a straight line from N.E. by E. to 8.W. by W. 
Dunrobin Castle bearing N.W. by W., distant 4} miles ; Embo Point 
bearing W. by N. 7 N., distant 32 miles. 

Srarron VI. extends ina straight line from W. to E. Tarbet Ness Light- 
house bearing south, distant 2? miles, till Fairway Buoy bearing 8. 

* 2&E,, distant 3 mile. 

Moray Firru. 

Sration VII. extends ina straight line from EK. by 8. 3 8. to W. by N. 3 N. 
Tarbet Ness Lighthouse ‘bearing west, distant 4 miles, till Tarbet 
Ness Lighthouse bearing W. 3 N., distant 7 miles. 

Station VIII. extends in a straight line from N. by W. to 8S, by E 
Covesea Lighthouse bearing S.8.W., distant 84 miles, till Tarbet 
Ness Lighthouse bearing W. by N., distant 12 miles. 

Station IX. extends in a straight line from N. by E. to S. by W. 
Covesea Lighthouse bearing S.W. 4 S., distance fhe miles, till 
Covesea Lighthouse bearing 8. by S. 7 S., distant 12 3 miles, 

Station X. extends in a straight line from N.W. 4 W. to S.E. 7 E. 
Covesea Lighthouse bearing S.W. by W., distant 52 niles, till 
Lossiemouth Pierhead bearing W. by S., distant 53 mites, 

Sration XI. extends in a straight line from W. by S. to E. by N. (West 
end) Ord of Caithness bearing N.W by W. 3 W., distant16? miles. 
(East end) Scarabein Mountain bearing N.W. by W. 3 W., distant 
from coast line 19 miles. 

Station XII. extends in a straight line from N. by W. to S. by E. 
(North end) Scarabein Mountain bearing W.N.W., distant from 
coast line 164 miles. (South end) Ord of Caithness bearing N.W. 
by W. 3 W.,, distant 21 miles. 

SraTion XIII. extends in a straight line from N. by W. to S. by E. 
(North end) Scarabein Mountain bearing W. by N. 3 N., distant 
from coast line 213 miles. (South end) Scarabein Mountain bearing 
N.W. by W. 3 W., distant from coast line 24? miles. 

Station XIV. extends in a straight line from N. by W. toS. by E. 
Clythness bearing W. by N. 3 N., distant 3} miles; Scarabein 
Mountain bearing W.. by Nog iN, distant from coast line 13 miles. 

Sration XV. extends in a straight line from N. by W. to S. by E. 
(North end) Scarabein Mountain bearing N.W., distant from coast 
“ 



306 Part LI1.— Twentieth Annual Report 

line 10 miles. (South end) Ord of Caithness bearing N.W. 3 N., 
distant 153 miles. 

Station XVI. e tends in a straight line from N. 3 E. to 8.4 W. (North 
end) Scarabein Mountain bearing N.W., distant from coast line 
244 miles. (South end) Ord of Caithness bearing N.W. 4 N., distant 
282 miles. 

HOLOTHURIOIDEA. 

DENDROCHTIROTA. 

Cucumaria. 

Cucumaria frondosa, Gunnerus. 

1892. Cucumaria frondosa, Bell, Brit. Mus. Cat., pp. 39, 40, 
ple dive, Aes. 

Cucumaria frondosa is the most common Holothurian in the Moray 
and Cromarty Firths. I have taken it at twelve of the sixteen special 
stations in from 6 to 41 fathoms, often exceeding a foot in length, and 
four inches or more in diameter. It is well distributed over the whole of 
both areas, and was found in considerable numbers at Stations III., XL., 

and XIV, 
The bathymetrical range of this species extends in the British seas, so 

far as is known, from 6 to 70 fathoms, but it is a widely distributed 
form, and has been obtained off the Florida Reefs and the coasts of Cali- 
fornia in from 35 to 220 fathoms. 

Cucumaria fucicola, Forbes and Goodsir. 

1892. Cucumaria fucicola, Bell, Brit. Mus. Cat., p. 40. 

Two specimens of this doubtful species were obtained by me in the 
Cromarty Firth by shrimp trawl, between Invergordon and Alness Point, 
in 73 fathoms, adhering to the roots and stems of Laminariv. This 
species has been regarded by some authors as the young of Cucumaria 
Jrondosa. One of the two specimens obtained by me was found on 
dissection to correspond with the diagnosis given by Mr. F. Jeffrey Bell 
in his catalogue of the British Echinoderms, The type specimens were 
found not uncommon in Bressay Sound, Shetland, in 7 fathoms, also 
adhering to the stems of Laminaria. 

The bathymetrical range of Cucumaria fucicola is not definitely known. 
This species has been found in the stomach of the following fish :— 

Haddock, Plaice, Lemon-sole, and Common dab. 

Cucumaria lactea, Forbes and Goodsir (Diib. and Kor.). 

1892. Cucwmaria lactea, Bell, Brit. Mus. Cat., pp. 38, 39, 
pl. i., fig. 2. 

1897. Cucumaria lactea, Pearcey, F.B. for Scot. Rept., No. 15, 
p. 58. 

Cucumaria lactea has been obtained at two stations only, viz. III. and 
VIII, It appears to be a rare form in the Moray Firth, but its small 
size (4 to 1 inch in length) may be the cause of its having been over- 
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looked. More diligent search in favourable localities would probably 
prove it to be more abundant. 

Its bathymetrical range in the British seas, so far as is known, extends 
trom extreme low water down to 50 fathoms. 

This species has been taken in the stomachs of Cod, Haddock, and 
Plaice. 

THYONE. 

Thyone fusus, O. F. Mill. 

1892. Thyone fusus, Bell, Brit. Mus. Cat., p. 42, pl. v., fig. 1; 
pl. vii, fig. 2. 

Thyone fusus is apparently rare in the Moray Firth. 
Only two specimens have been taken, at two localities, viz. Stations 

X. and XIV., in from 19 to 42 fathoms, and one in the Cromarty Firth 
between Invergordon and Alness Point, in 11 to 5 fathoms. 

The bathymetrical range of this species in the British seas is from 15 
to 100 fathoms. 

It has been taken in the stomach of Haddock. 

Thyone raphanus, Diib. and Kor. 

1892. Holothuria raphanus, Bell, Brit. Mus. Cat., pp. 42, 43, 
pl. v., fig. 2; pl. vili., fig. 3. 

1896-7. Holothuria raphanus, Scott, F.B. for Scotland Report, 
Part ITI., 1897, p. 162, pl. iv., fig. 3. 

Thyone vaphanus is very rare in the Moray Firth, only one specimen 
having been obtained, at Station XVI. So far as I am aware it has never 
before been taken in this area, although it is not uncommon off the 
Shetland Islands, and common on the west coast and in the lochs of the 
Clyde area. 

Its bathymetrical range in the British seas extends from 20 fathoms 
in Loch Fyne to 570 fathoms in the Faroe Channel. 

The head of this species has been found in the stomach of Cod, 
Haddock, and Plaice. 

PSOLUS. 

Psolus phantapus, Strussenfeldt (Jager). 

1765. Holothuria phantapus, Strussenfeldt, Vet. Ak. Hdlg., 
XXV1., p. 263, pl. 10. 

1892. Psolus phantapus, Bell, Brit. Mus. Cat., pp. 44, 45, pl. vi., 
fig. 1, and pl. viii., fig. 4. 

Only one specimen of this species has been obtained by me in the 
Moray Firth, at Station I, in 7 to 83 fathoms. Psolus phantapus has 
not hitherto been recorded from this area. 

Its bathymetrical range extends from 7 to 127 fathoms. 

ASTEROIDEA. 

Astropectinine. 

Astropecten irreqularis, Pennant. 

1885. Astropecten irregularis, Pearcey, Proc. Roy. Phys. Soc.. 
Kdinb., p. 404; F.B. for Seot’d. Rept., No. 17, 1897, pp, 
57-63, 
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1892. Astropecten irregularis, Bell, Brit. Mus. Cat., Echin., 
pp. 66-68. 

1892. Astropecten irregularis, Scott, F.B. for Scot’d. Rept., No. 
11, 1892, pp. 126, 127. 

I have taken Astropecten irregularis at all the special stations except 
IL, I1I., and XIV. It appears to be well, though sparingly, distributed 
over the whole of the Moray Firth in from 6 to 42 fathoms. 

Its bathymetrical range in the British seas extends from 6 to 500 
fathoms, It has also been taken in 1000 fathoms off the S W. coast of 
Treland. 

This species has been taken in the stomach of Cod, Halibut, and 
Conger. 

LUuIDIUN2. 

Luidia ciliaris, Johnston, 

1890-1-2. Luidia savignit, Scott, Proc. Roy. Phys. Soc., Edinb., 
p. 82. 

1892. Luidia ciliaris, Bell, Brit. Mus. Cat., pp. 70, 71 

Luidia ciliaris has been taken by me at seven of the sixteen special 
stations in the Moray Firth, all of which, with the exception of Station 
VI., are situated well off shore, and in not less than 17 fathoms. This 
species appears to be fairly well, although sparingly, distributed through- 
out the Moray Firth. I have not found it in the Cromarty Firth. It is. 
by far the more common of the two species of Lidia. 

L. sarst is confined more to deeper water; it has not been taken in 
less than 26 fathoms. 

The bathymetrical range of Luwidia ciliaris, so far as is at present 
known, extends, in the British seas, from 8 to 55 fathoms. It has also 
been taken in the Mediterranean at a depth of 87 fathoms. 

Luidia sarsi, Diib. and Kor. 

1884. Luidia sarsi, Pearcey, Proc. Roy. Phys. Soc., Edinb., 
p. 404, 

1890-1-2. ZLuidia sarst, Scott, Proc. Roy. Phys. Soc., Edinb., 
p. 82. 

1892. Luidia sarsi, Bell, Brit. Mus. Cat., p. 72. 

LIuidia sarsi is by no means acommon form in the Moray Firth. It 
has been taken at four stations only, and never more than one specimen 
at a time, being confined to the deeper water of the farthest off-shore 
stations, where the bottom deposit is composed for the most part of a 
gray coherent mud. 

Its bathymetrical range extends from 26 to 374 fathoms. 

HIPPASTERIAS, 

Hippasterias phrygiana, Linn. 

1892. Hippasterias phrygiana, Bell, Brit. Mus. Cat., pp. 76, 
Hy hes 

1892. Hippasterias phrygiana, Seott, Ann. Scot. Nat. Hist., 
p.-49, pl. ii.; Seott, Proc. Roy. Phys. Soc., Edin., 1890-91 
(92), p. 82. ; 

Hippasterias phrygiana has been taken at eight stations, all in the 
deeper water farthest from shore, in not less than 20 fathoms ; below this 
depth it appears to be well distributed over the whole of the Moray 
Firth. It has not been found in theCromarty Firth, 
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The hathymetrical range of the species extends, in the British seas, 
from 20 to 82 fathoms. It has also been obtained in the North Atlantic 
at a depth of 150 fathoms. At Station X. in the Moray Firth, 19 to 42 
fathoms, a fine specimen with only four rays was obtained. 

GYMNASTERIID&. 

Porania. 

Porania pulvillus, O, F. Miiller. 
1892. Porunia pulvillus, Bell, Brit. Mus. Cat., pp. 79, 80, pl. x., 

figs. 7 and 8. 
1896. Porania pulvillus, Scott, F.B. for Scotd. Rept., No. 15, 

pe 16); 

Only one specimen of Porania pulvillus has been taken by me in the 
Moray Firth area, at Station XIV., in 29 to 35 fathoms. Mr. F. Jeffrey 
Bell, in his Catalogue of British Echinoder ms, gives the late Dr. Suther- 
land, of Invergordon, as the authority for its having been obtained off the 
Ross-shire coast, but gives no depth. 

Its bathymetrical range extends in the British seas from 10 to 40 
fathoms. It has also been taken by the Porcupine Expedition off the 
west coast of Ireland in 106 fathoms. 

P. pulvillus appears to be very rare in the Moray Firth. On the west 
coast and islands of Scotland it is comparatively common. 

ASTERINIDE. 

PALMIPES. 

Palmipes placenta, Pennant. 

1872. Palmipes placenta, Bell, Brit. Mus. Cat., pp. 84, 89. 
1892. Herdman, Livpl. Marine Biol. Assoc. 
1890-91) 1892). Palmipes placenta, Scott, Proc. R. P. Soc., Edin., 

p. 82; Pearcey, F.B. for Scotland Rept. 17, 1897; pp.59, 60. 

Palmipes on has been taken by me on four occasions in the 
Moray Firth, at two stations only, viz. Stations VIII. and X., in 17 to 
36 fathoms. I consider it, therefore, an uncommon form in this area. 

Its bathymetrical range in the British seas extends from 5 fathoms on 
the west coast of Scotland, where it is found moderately common to 110 
fathoms in the Firth of Lorne. 

STICHASTERID&. 

Stichaster. 

Stichaster roseus, O. F. Miill. 

1884. Stichaster roseus, Pearcey, Proc. Roy. Phys. Soc., Edinb., 
p. 404. 

1892. bs Scott, F.B. for Scotland Rept., p. 161. 
+ ks Bell, Brit. Mus. Cat., pp. 85, 86. 

Stichaster roseus is apparently a rare form in the Moray Firth. I have 
only obtained it twice, at Station VII., in 25 to 33 fathoms. 

Its bathymetrical range extends in the British seas from 10 to 50 
fathoms, but it has been taken off the Irish coast at a depth of 200 
fathoms. 
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SOLASTERID&. 

Solaster. 

Solaster papposus, Faby. 

1892. Solaster papposus, Bell, Brit. Mus. Cat., pp. 89, 90. 
1896-97. __,, He Scott, F.B. Scot. Rept., p. 161. 
1884. ie 5 Pearcey, Proc. Roy. Phys. Soc., 

Edinb., p. 404. 

Solaster papposus is a moderately common form in both the Moray 
and Cromarty Firths. 

T have taken it at eleven stations in the Moray Firth, 7 to 35 fathoms, 
and find it generally distributed in tbe lower reaches of the Cromarty 
Firth, in from 4 to 20 fathoms. 

This species is found more or less commoniy all over the British seas, 
its bathymetrical range extending from 4 to 632 fathoms (if we include 
the Farde Channel). At Station XIV., 18/11/97, one very large specimen 
was obtained, measuring 133 inches across the arms. 

Solaster endeca, Linn. 

1892. Solaster endeca, Beli, Brit. Mus. Cat., pp. 90-91. 
1896-97. Solaster endeca, Scott and Pearcey, F.B. Scot. Rept., 

pt. 1d,p. Lol 

Solaster endeca has been taken by me at eleven stations in the Moray 
Firth, from those along the coast to the farthest off shore, and at three in 
the Cromarty Firth. It appears to be well distributed, although 
sparingly, throughout both areas. 

Its bathymetrical range extends in the British seas from 7 to 80 
fathoms; it has also been taken in the Arctic Ocean at a depth of 150 
fathoms. 

ECHINASTERID. 

HENRICIA, 

Henricia sanguinolenta, O. F, Miill, 

1840. Cribella oculata, Forbes, British Starfish, p. 100. 
1892. Henricia sanguinolenta, Bell, Brit. Mus. Cat., pp. 95, 96. 
1896-97. Henricia sanguinolenta, Scott and Pearcey, I. B. Scot. 

Rept., 15, p. 161. 
1884. Cribella sanguinolenta, Pearcey, Proc. Roy. Phys. Soc., 

Edinb., p. 404. 

Henricia sanguinolenta is not a common form in the Moray Firth, 
very rarely more than a single specimen being taken in any one haul. I 
have obtained this species at eight stations in the Moray Firth, and at 
two in the Cromarty Firth, in from 7 to 373 fathoms. 

The greatest number taken at one haul was seven young specimens, by 
the otter trawl, off the Suter Heads of Cromarty, in 13 to 15 fathoms. 

Its bathymetrical range extends in the British seas, including the 
Farée Channel, from 5 to 555 fathoms. 

It is also recorded from the North Atlantic Ocean from a depth of 
1350 fathoms. 
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ASTERIID 2. 

ASTERIAS, 

Asterias rubens, Linn, 

1885. Asterias rubens, Pearcey, Proc. Roy. Phys. Soc., Edinb., 
p-. 404. 

1892. Asterias rubens, Bell, Brit. Mus. Cat., pp. 100-102. 
1896-97. Asterias rubens, Scott, F.B. Scot. Rept., 15, p. 161. 

Asterias rubens is the most common asterid in the British seas. It is 
found abundantly and generally distributed over the whole of both the 
Moray and Cromarty Firths, but most abundant in from 6 to 15 fathoms. 

Its bathymetrical range in the British seas extends from low-water 
mark down to 125 fathoms off the Shetland Islands. 

Asterias rubens, var. attenuata, Hodge. 

Two specimens of this variety were obtained, at Station XIV., in 29 to 
403 fathoms, and in the Cromarty Firth, between Invergordon and 
Alness, in 11 to 5 fathoms. 

I have also dredged it off North Rona, in 56 fathoms, and at 
Tobermory, Mull, in 30 fathoms. 

Its bathymetrical range is not definitely known. Young specimens of 
A. rubens have been found in the stomachs of Haddock, Plaice, and 
Long-rough dab. 

Asterias Murrayi, F. J. Bell. 

1891. Astericas Murray’, F. Jeffreys Bell, Ann. and Mag. Nat. 
Hist., vii., p. 478, pl. xv. 

1892. Asterias Murray, Bell, Brit. Mus. Cat., p. 103, Pl. xii., 
figs. 1 and 2. 

Asterias Murrrayi is here recorded for the first time from the Moray 
Firth. 

It appears, so far as my observations have extended, to be a rare form 
in this area. Three specimens only have been taken; two typical and 
one doubtful, at Stations IX. and XII., in 274 to 36 fathoms. 

Hitherto this species has been obtained only from the Firth of Clyde 
area, where it was trawled and dredged by Sir John Murray and myself 
for the first time in 1888-90 in from 20 to 65 fathoms. It is also 
recorded from the west coast of Ireland, but no depth or exact locality is 
given. 

It is therefore of considerable interest to have discovered this beautiful 
species inhabiting the waters of the east as well as the west coast of 
Scotland. 

Asterias hispida, Pennant. 

1890-91. Asterias hispida, Scott, Proc. Roy. Phys. Soc., Edin- 
burgh, p. 81. 

1892. Asterias hispida, Bell, Brit. Mus. Cat., pp. 103, 104. 

One specimen of this doubtful species was obtained by me, in the 
ordinary trawl, at Station XII, in 224 to 25 fathoms on Smith Bank. I 
have not met with it elsewhere in the Moray Firth. 

It has been taken by Mr. Thomas Scott, F.L.S., Naturalist to the Fishery 
Board for Scotland, in fair abundance at Kessock Ferry, at the entrance 
to the Beauly Firth, near Inverness, in fully 183 fathoms. Mr. Scott 
says the specimens that he obtained were, when living, easily distinguished 
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from the young of Asterias rubens by their prominent spinulation. 
Asterias hispidus has also been taken by the Rev. Canon Norman off 
the Outer Skerries, Shetland, and off the coast of Co. Down, the only 
other two localities known. 

The bathymetrical range of this species, so far as is at present known, 
extends from 183 to 25 fathoms. 

Specimens which appear to belong to this species have been taken by 
me from the stomachs of Haddock, Turbot, and Plaice. 

Amplhiura elegans (Leach). 

1892. Amphiura elegans, Bell, Brit. Mus. Cat., pp. 119, 120. 

I have taken Amphiura elegans at four stations only, two in the Moray 
and two in the Cromarty Firths, in from 6? to 17 fathoms, but always in 
small numbers, never more than five at one haul, and in most cases con- 
cealed among the finer roots of Laminaria. 

Its bathymetrical range in the British seas is confined from low spring 
tide to 17 fathoms. 

OPHIACTIS. 

Ophiactis Ballit, Thompson. 

1892. Amphiura Balli, Bell, Brit. Mus. Cat., pp. 123, 124. 

I have not taken Ophiactis Ballii in the Moray Firth myself, but have 
included it in this list on the authority of Messrs. Hoyle* and Edward. 

The bathymetrical range of this species in the British seas extends 
from 40 to 363 fathoms. 

OPHIOPHOLIS. 

Ophiopholis aculeata, Linn. 

1892, Ophiopholis aculeata, Bell, Brit. Mus. Cat., pp. 125, 126. 

I have taken Ophiopholis aculeata at four of the special stations ; it is 
comparatively rare in the Moray Firth proper, but fairly abundant in the 

Cromarty Firth, from Castle Craig down to the Suter Heads of Cromarty, 

in 6 to 15 fathoms. Its favourite habitat here is among the roots of 

Laminaria and colonies of Sabellaria alveolata, where it delights to 

nestle in the hollows and crevices, squeezing its disk and twisting its 

arms so as to conform to all the irregularities of the surface to which it 

attaches itself. 
Its bathymetrical range in the British seas extends from 5 to 560 

fathoms. It is, however, chiefly confined to depths from 5 to 20 fathoms. 

Ophiopholis aculeata has been found more or less commonly in the 

stomachs of Cod, Haddock, Plaice, and Common dab, Halibut, Turbot, 

and Cat-jish. 

OPHIOCOMID 

Ophiocoma. 

Ophiocoma nigra, Abilg. 

1892. Ophiocoma nigra, Bell, Brit. Mus. Cat., pp. 129, 130. 

Ophiocoma nigra is a very rare form in the Moray Firth. I have 

taken only two specimens, at Station L., off Burghead Bay, in 83 to 173 

* Bell, Brit. Mus, Cat., 1892, p. 103. 
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fathoms. I have not found it in the Cromarty Firth. It is also recorded,* 
on the authority of the late Dr. Sutherland, of Invergordon, from the 
east coast of Ross-shire, but no depth is given. 

The bathymetrical range of O. nigra extends from 3 to 20 fathoms 
(in the Firth of Clyde, where it is extremely abundant) to 87 fathoms (in 

the Farée hannel). 

OPHIOTHRICID AL. 

OPHIOTHRIX. 

Ophiothri« fragilis, Abilg. 

1892. Ophiothrix fragilis, Bell, Brit. Mus, Cat., pp. 131, 133. 

Ophiothrix fragilis has been taken in moderate numbers at nine of the 
Moray Firth stations, and is found fairly abundant all along the main 
channel of the Cromarty: Firth, from above Castle Craig to the Suter 
Heads, in from 3 to 10 fathoms. 

Its bathymetrical range extends from low spring tide mark, or the 
Laminarian zone, to 516 fathoms. 

It is often found in the stomachs of Cod, Haddock, Coal-jfish, Cat-yish, 
Plaice, Turbot, Halibut, Lemon-sole, Long-rough dab, and Common dab, 

CLADOPHIUR. 

ASTRONYCIN 2. 

Astronyz. 

Astronyx Loveni, Mill. and Tr. 

1892. Astronyx Loveni, Bell, Brit. Mus. Cat., pp. 136, 137. 

I have included this genus as doubtful from the Moray Firth. I have 
not taken it in the Firth myself, but four masters of Aberdeen trawlers 
to whom I have shown specimens say that they have taken it in their 
trawl, some 10 or 15 miles 8S. by E. of the Smith Bank, in 40 to 50 
fathoms, but that it is very rare. 

Mr G. Sim, of Aberdeen, also informs me that he obtained specimens 
from the trawlers on several occasions, but he could not be sure that they 
were obtained in the Moray Firth area. 

Astronyx Lovenit has been obtained in the stomach of //alibut and 
Conger. 

OPHIUROIDEA. 

OPHIURA. 

Ophiura ciliaris, Lina. 

1892. Ophiura ciliaris, Bell, Brit. Mus. Cat., pp. 106, 107 108. 

Ophiura ciliaris has been taken by me at ten of the sixteen special 
stations, in from 7 to 34 fathoms, and in abundance off the Suter Heads 
of Cromarty, in 12 to 15 fathoms. 

The bathymetrical range of this species extends in the British seas from 
7 to 87 fathoms; in the latter depth I dredved it off the island of North 
Rona in 1882. 

In the Mediterranean this species has also been taken at a depth of 100 
fathoms. 

* Bell, op. cit. 
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Specimens of Ophiura ciliaris have commonly been taken from the 
stomachs of Cod, Haddock, Whiting, Coal-fish, Turbot, Halibut, Plaice, 
Lemon-sole, Long-rough dab, Common dab, Sail-fluke, Witeh-sole, Cat-fish, 
Gurnard, and other fishes. 

Ophiura albida, Forbes, 
1892. Ophiura albida, Bell, Brit. Mus. Cat., pp. 108, 109. 

Ophiura albida has been taken at six stations in the Moray Firth in 
from 24 to 41 fathoms, and off the Suter Heads of Cromarty in 12 to 15 
fathoms. 

Its bathymetrical range, in the British seas, extends (if we include the 
Faroe Channel, where I have taken it by dredge in the warm area at 458 
fathoms in 1882) from 12 to 458 fathoms. 

This species has often been found in the stomachs of Cod, Haddock, 
Whiting (rare), Cat-fish, Coal-fish, Turbot, Halibut, Plaice, Common 
dab, Long-rough dab, Witch-sole, and rarely in Gurnard. 

Ophiura robusta, Ayres. 
1892. Ophiura robusta, F. J. Bell, Brit. Mus. Cat., Echino- 

derms, pp. 109, 110. 

Ophiura robusta, so far as I am aware, has not hitherto been recorded 
from the Moray Firth, where it appears to be an uncommon form, I 
have taken it in two localities only, off Tarbet Ness in 10 to 18 fathoms, 
and at Station XV. in 26 to 33 fathoms, on a bottom deposit of sandy 
mud. 

Its bathymetrical range in the British seas, so far as is at present 
known, extends from 10 to 33 fathoms. It has, however, been taken at 
a depth of 180 fathoms in the Christiania Fjord (Norman). 

I have also found this species in the stomach of Haddock on Smith 
Bank, Moray Firth. 

AMPHIURID. 

AMPHIURA. 

Ampliura chiaju, Forbes. 

1841. Ophiocoma punctata, Forbes, british Starfishes, p. 37 
(Young %). 

1892. Amphiura chiajti, Bell, Brit. Mus. Cat., pp. 117, 118. 

Only three specimens of Amphiura chiajii have been taken by me in 
the Moray Firth, viz., at Station XIV., 27 to 40 fathoms, and so far as I 
am aware it has never before been recorded from this area, but further 
and more careful search in deposits of mud, on which it is generally 
found, may prove it to be more abundant. 

The bathymetrical range of this species extends in the British seas 
from 20 to 120 fathoms. It was also dredged by me on H.M.S. 
“Triton,” in the warm area of the Faroe Channel from 555 fathoms. 

Amphiura chiajit has been found in the stomach of Plaice, Wetch-sole, 
Common dab and Long-rough dab, Haddock, and Cod. 

Amphiura filiformis, Forbes (O. F. Miiller). 

1892. Amphiura filiforms, Bell, Brit. Mus. Cat., p. 119. 

Amphiura filiformis must also be regarded as a rare species in the 
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Moray Firth. I have only taken five specimens, 3 from Station VII. and 
2 from Station V., in 25 to 34 and 12 to 19 fathoms. 

As in the case of Amphiura chiajii, there is reason for believing that 

it may be found in greater abundance if specially searched for on suitable 

ground. 
The bathymetrical range of A. jiliformis extends from 12 to 555 

fathoms. 
This species is often found in the stomachs of Maddock, Cod (rarely), 

Whiting, Plaice, Common dab, Long-rough dab, Witch-sole, Sail-fluke. 

ECHINOIDEA. 

EcHINID. 

chinus. 

Eechinus acutus, Lamk. 

1883. Echinus acutus, Hoelker, Ann. Mus. Marseille., i. i11., 
pu P21. 

1892. Kehinus acutus, Bell, Brit. Mus. Cat., pp. 146, 147. 
1895. i. »  Lamk., T. Scott, Annals of Scottish Nat. 

His., p. 255; Note by Sim, Aberdeen. 

One very fine typical specimen of Hchinus acutus was taken at Station 
XV. in 34 fathoms, the only specimen obtained. It must, therefore, be 
regarded as a rare species in the Moray Firth. 

The bathymetrical range of this species in the British seas, so far as it 
is at present known, extends from 34 to 400 fathoms. 

It was also trawled by the Challenger Expedition off Nova Scotia from 
a depth of 1350 fathoms. 

Echinus norvegicus, Diib. and Kor. 

1885. chinus norvegicus, Pearcey, Proc. Roy. Phys. Soc., 
Edinb., p. 404. 

1892. Echinus norvegicus, Bell, Brit. Mus. Cat., pp. 147, 148. 

Echinus norvegicus appears to be, so far as my observations have 
extended, a rare form in the Moray Firth, only two specimens having been 
taken, at Station XIII., Smith Bank, in 28 to 30 fathoms. It is, however, 
generally abundant wherever it is found. There is no record of its being 
hitherto taken in the Moray Firth. 

lts bathymetrical range in the British seas extends from 6 to 530 
fathoms. It has been obtained off the coast of Japan, in a depth of 2435 
fathoms. 

Echinus norvegicus has been found in the stomachs or Cod, Haddock, 
Halibut, and Cat-fish. 

Echinus miliaris, Gmel. 

1884. chinus miliaris, Pearcey, Proc. Roy. Phys. Soc., Edinb., 
p. 404, vol. viii. 

1896. Lchinus miliaris, Scott, F.B. Scot. Rept., pt. 15, p. 162. 
1892. oe i Bell, Brit. Mus. Cat., pp. 150, 151. 

Echinus miliaris has been taken sparingly by me at two stations only 
in the Moray Firth, viz. I. and II. I have both dredged and trawled it 
in fair abundance in the Cromarty Firth, This well-known species is, 
however, widely distributed in shallow water all round the British coasts. 
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Its bathymetrical range extends from low-water mark to 56 fathoms 
Echinus miliaris has been found in the stomach of Cat-tish. 

Echinus esculentus, Linn. 

1892. Hchinus esculentus, Scott, Ann. Soc. Nat. Hist., i., p. 49. 

” 9 : Bell, Brit. Mus. Cat., pp. 152, 153. 

Echinus esculentus is the most common species in the Moray Firth, and 
perhaps also in the British seas. I have taken it in more or less 
abundance at all the special stations, in fact on almost every occasion 
that the trawl or dredge was worked. 

In the Cromarty Firth a marked variety is common, with test much 
compressed ; spines thick and short, often abnormal; with the inter- 
ambulacral areas much sunken or compressed inwards, and the ambulacral 
areas prominent and projecting. 

This variety, so far as I am aware, is peculiar to the Cromarty Firth, 
and recorded here for the first time. 

The bathymetrical range of Echinus esculentus extends in the British 
seas from the low-water line to 140 fathoms. 

This species has often been found in the stomachs of Cat-jish. 

Strongylocentrotus droebachiensis, O. F. Mill. 

1885. Strongylocentrotus droebachtensis, Pearcey, Proc. Roy. 
Phys. Soc., Edinb., vol. viii., p. 404. 

1892. Strongylocentrotus droebachiensis, Bell, Brit. Mus. Cat., 
pp. 156, 157. 

1892. Strongylocentrotus droebachiensis, Scott and Pearcey, F.B. 
Scot. Repts., 1890 to 1897. 

Strongylocentrotus droebachiensis has been taken sparingly at seven of 
the special stations in the Moray Firth, all small specimens. 

In the Cromarty Firth, however, it is abundant, large, and the 
tests in most cases are much compressed. I have taken in this locality as 
many as 193 specimens in one haul of the trawl, in 64 to 14 fathoms. 

Its bathymetrical range extends in the British seas from 4 to 640 
fathoms. 

CLY PEASTRID AL. 

ECHINOCYAMUS. 

Echinocyamus pusillus, O. F. Mill. 

1885. Lchinocyamus pusillus, Pearcey, Proc. Roy. Phys. Soc., 
Edinb., vol. viii., p. 404. 

1892. Echinocyamus pusillus, Bell, Brit. Mus. Cat., pp. 160, 161. 
1897. Echinocyamus pusillus, Pearcey, F.B. for Scot. Rept., 

pt. 16, p. 54. 

Echinocyamus pusillus is not an uncommon form in the Moray Firth; 
where I have taken it at nine of the special stations, in from 8 to 42 

fathoms, and at one station in the Cromarty Firth, 54 to 9% fathoms, 
where it appears to be very rare. 

The bathymetrical range of E. pusillus, in the British seas, extends 

from 5 to 145 fathoms. ‘This is a widely distributed species. It was 

taken by the Challenger Expedition in great abundance off the coast of 
Brazil, in 350 fathoms, in a deposit of red mud. 
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It is often taken in the stomachs of Cod, Haddock, Whiting (rarely), 
Plaice, Sail-fluke, Long-rough dab, Common dab, and Gurnard (rarely), I 
have taken as many as 35 perfect specimens from the stomach of one 
haddock 13#in. long. 

SPATANGID AA. 

SPATANGUS. 

Spatangus purpureus, O. F, Miill (Leske). 

1885. Spatangus purpureus, Pearcey, Proc. Roy. Phys. Soc., 
Edinb., vol. viii., p. 404. 

1892. Spatangus purpureus, Bell, Brit. Mus. Cat., pp. 165, 166, 
pl. xvi., fig. 10. 

1892, Spatangus purpwreus, Scott, F.B. for Scot. Report, 11, 
pt. i1., p. 126. 

1897. Spatangus purpureus, Pearcey, F.B. for Scot. Rept., 
pt. 16, p. 61. 

I have taken Spatangus purpureus in moderate numbers at seven of 
the off-shore stations in the Moray Firth, and especially fine specimens on 
and near Smith Bank. Those taken in the deeper water, 30 to 42 
fathoms, on a muddy bottom, generally have the minute bivalve mollusc, 
Montacuta substriata, attached to their spines. 

Spatangas purpureus is a very rare form in the Cromarty Firth. 
The bathymetrical range of the species extends, in the British seas, from 

5 to 530 fathoms. Its natural habitat, however, is in depths of from 20 
to 50 fathoms, on a bottom deposit of sandy mud, where it is often taken 
in abundance. 

Spatangas purpureus has been found in the stomachs of Cod, 
Haddock, and Cat-fish. 

ECHINOCARDIUM. 

Echinocardium cordatum, Penn. 

1885. Hchinocardium cordatum, Pearcey, Proc. Roy. Phys. Soc., 
Edinb., p. 404, vol. viii. 

1892. chinocardium cordatum, Bell, Brit. Mus. Cat., 
pp. 169, 170, pl. xvi., figs. 1-4. 

1896. Hchinocardium cordatum, Scott, F.B. for Scot. Rept., pt. 
15, p. 162. 

1897. Lchinocardium cordatum, Pearcey, F.B. for Scot. Rept., 
16, pp. 57 to 63. 

Echinocardium cordatum, the commonest of all the British Heart 
Urchins, is but sparingly distributed over the off-shore stations of the 
Moray Firth, its natural habitat being in shallow-water sandy bays 
along the coast, where it can be taken in great quantity. I have 
taken it in small numbers at thirteen of the special stations in the Moray 
Firth, but I have not found it in the Cromarty Firth, where the nature of 
the bottom deposits is unfavourable to its existence. 

The bathymetrical range of this species extends from the low spring 
tide mark to 75 fathoms, in the British seas. 

Echinocardium cordatum has been found in the stomachs of Haddock, 
Cod, Catfish, Whiting, Plaice, and Halibut. 
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Echinocardium flavescens, O. F. Miill. 

1776. Hchinocardium jflavescens, O, F. Miill, Prod. Zool. Dan., 
p. 236. 

1891. Hchinocardium flavescens, Scott, Proc. Roy. Phys. Soc., 
Edinb., p. 82. 

1892. Echinocardium flavescens, Bell, Brit. Mus. Cat., PP. ie 
172, pl. xvi., figs. 6 and 7. 

Echinocardvum flavescens is a rare species in the Moray Firth, so far 
as my observations have extended. I have taken six specimens, at four 
of the special stations farthest from the coast line, in 303 to 42 fathoms. 
It appears to be absent altogether in the Cromarty Firth. 

The bathymetrical range of this species extends from 53 to 140 
fathoms ; its natural habitat, however, is confined to depths between 40 
and 100 fathoms, and on a bottom ‘deposit of shell-sand and ooze, 

Echinocardium jlavescens has been found in the stomachs of Haddock 
and Cat-fish. 

Brissopsis, Agass. 

Brissopsis lyrifera, Forbes. 

1885. Brissopsis lyrifera, Pearcey, Proc. Roy. Phys. Soc., Edinb., 
vol, vill., p. 404. 

1889. Brissopsis lyrifera, Scott, Report Scot. Fishery Board, 
p. 316; 7d., Ann. Scot. Nat. Hist. (1892), p. 50. 

1892. Brissopsis lyrifera, Bell, Brit. Mus. Cat., pp. 172, 173, 
174. 

Brissopsts lyrifera is not an uncommon form in the Moray Firth, but 
it is confined to the farthest off-shore waters in the greatest depths, on a 
bottom deposit of homogeneous mud. I have taken this species in 
moderate numbers at five of the special stations, near Smith Bank, in 24 
to 42 fathoms. It was not found in the Cromarty Firth. 

The bathymetrical range of this species, in the British seas, extends 
from 10(?) to 200 fathoms. In the Southern Atlantic, however, it is 
found in great depths. -It was obtained by the Challenger Expedition off 
the American coast, in a depth of 1555 fathoms. 

Brissopsis lyrifera has been found in the stomachs of Cat-jish, Cox, 
and Conger. 

| TABLE. 
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TABLE OF THE SPECIES WHICH WERE FOUND IN THE Moray AND 

Cromarty Firtrus. 

(A cross indicates the presence of the species.) 

Firth. 

phe 
Species, at 

< 9 
Cromarty 

Cucumaria frondosa, Gunnerus, : : ; x 
fucicola, Forbes and Goodsir, 
lactea, Forbes and Goodsir, 

Thyone JSusus, O. F. Miill., 
»  raphanus, Diib and Kor., 

Psolus phantapus, Strasenfeld, 
Astropecten irregularis, Penn., 
Luidia ciliaris, Johnston, . 

ss sarsi, Diib and Kor., 
Hippisterias phrygiana, Linn., 
Porania pulvillus, O. F. Miill., 
Palmipes placenta, Penn., 
Stichaster roseus, O. F. Miill., 
Solaster papposus, Fabr.. 

;,  endeca, Linn., 
Henricia sanguinolenta, 0. F. Miill., 
Asterias rubens, L., . 

rubens, var. attenuata, Hodge, 
Murrayi, F. J. Bell, 

Ae hispidus, Penn., 
Ophiura ciliaris, L., : ; 

albida, Forbes, : F 
5. robusta, Ayres, - : : : 

Amphiura chiagii, Forbes, . 
x Jiliformis, O. F. Miill., 
53 elegans, Leach, 

Ophiactis Ballii, Thompson, 
Ophiopholis aculeata, L., 
Ophiocoma nigra, Obilg., 
Ophiothrix fragilis, Obilg., . 
Astronyx Lovéni, M. Tr. 
Echinus acutus, Lamk., 

aA norveyicus, Diib and Kor., . 
e miliaris, Gmel., ; . 
53 esculentus, Lis, 

Strongylocentrotus dr oebachiensis, 0. F Miill., 
Echinocyamus pusiilus, O. F. Miill., 
Spatangus purpureus, O. F. Miill., 
Echinocardium cordatum, Penn., . 

flavescens, O. F. Miill., 
Bri issopsis lyrifera, Forbes, 

99 
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TasBLe A, 

Givinc THE DaTES UPON WHICH THE STATIONS WERE EXAMINED, WITH 
THE Borrom TEMPERATURE AND DEPTHS FOUND AT THE TWO ENDS 
OF EACH STATION. 

MORAY FIRTH. 

| 
Num | Bottom Depth 
ber Station. | Dat Temperature at| (Fathoms) 
of | Nature of Bottom. | see | the Ends of | at the Ends of 

Haul | Station. °F. Station. 

1 | Rolled stones, rock| 9 June 1897 47:2: 47°6 83:17 
2 fragments, brown | 8 November 1897 51 Gre oGr 
3 | sand, shells. 24 May 1898 49:2 : 48:9 7s Re 
4 11 October 1898 54 : 7k: 8b 

5 18 April 1900 74: 94 

6 6 June 1900 a 
7 | 12 December 1900 AGS ith fen) 82547 

8 | Light brownsand,, 9 June 1897 46°3 : 47 LOR ey 
9 with traces of | 5 November 1897 51 14 : 17 

10 grey mud, and 24 May 1898 46°9 : 48-1 124: 12 
11 shell fragments. | 10 October 1898 53°8 |. son Serer 
12 3 December 1900 1210 

13. | Light brown sand, | 11 November 1897 50 1\)| Sites 
14 with traces of | 25 May 1898 | 488. 40-10 > 1S ees 
15 grey mud andj 14 June 1898 49°3.: 51 Bren bll rel. 
16 shell fragments. | 13 October 1898 54:1: 54:2 104 : 125 
17 8 May 1900 Sigeals 
18 6 December 1900 LO 

Wi 
19 | Grey sandy mud, | 11 November 1897 49:9 : 50°1 13: 20 
20 slightly coherent. | 25 May 1898 48 12 : 194 
21 14 June 1898 49°5 : 48 12% : 21 
22 13 October 1898 54: 54:2 (lis) ne" 11S" 
23 11 June 1900 10-2815) 
24 5 December 1900 47°8 : 48 92: 15 

25 | Grey sandy mud, | 6 October 1893 §3°2 : 52:1 oh ally 

26 slightly coherent. | 10 November 1897 49°9 : 50 US ie 2 
27 25 May 1898 50: 47:2 6:16 
28 14 June 1898 50°8 : 48-1 64: 163 

29 8 May 1900 46°4 : 43-9 Lae 
30 5 December 1900 48:2; 47°6 162 Ay 

31 | Dark grey coherent | 10 November 1897 50°3 : 50°8 25: 34 

32 sandy mud, with | 27 May 1898 46 254: 33 

33 few shell frag- | 15 June 1898 47°2 : 47 254 : 38 

34 ments. 18 November 1898 51: 50°9 ails 27) 

35 11 April 1900 421 : 42°2 264 : 33 

36 12 June 1900 461 : 45°8 25 : 33 

37 19 December 1900 47°5 25 : 33 

VIII. 
38 | Grey homogeneous | 10 June 1897 45 456 23 : 264 

39 sandy mud, with | 27 May 1898 46 34 : 364 

40 few shells and | 15 June 1898 47 33: 30 

4] shell fragments. | 18 December 1900 47°6 : 47°1 334 : 29 



Num- 
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49 
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5d 
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Taste A. Moray Firta—continued. 

Bottom Depth 
Station. Date Temperature at (Fathoms) 

Nature of Bottom. : the Ends of | at the Ends of 
Station. °F. Station. 

IX. 
A greenish - grey | 25 August 1896 53°2 : 53°1 38 : 32 
coherent sandy | 24 October 1896 50°9 : 50°5 39 : 32 
mud, with few | 26 November 1896 47'9 Rien 7 
shell fragments. 10 June 1897 45°5 34 : 294 

9 November 1897 51 304 : 35 
28 May 1898 46 | 36 : 304 
16 June 1898 47°5 : 47°3 37%: 3l 
18 November 1898 | 50°8 ; 51 33: 28 
18 December 1900 | 47°5 : 48:1 35: 30 

a, 
Dark grey homo- | 26 August 1896 1934 : 354 
geneous mud, | 24 October 1896 50°3 . 50°5 18 : 36 
with few shell | 10 June 1897 45°3 : 44-9 344: 34 
fragments, 8 November 1897 | 50°8 : 51 35 : 30 

28 May 1898 | 46 42 : 19 
16 June 1898 | 47°38: 47:1 -| 24 =: 364 
19 April 1900 18h : 25 
14 June 1900 46°5 : 45:9 7/8 8B! 

mt; 
Quartz sand and | 10 June 1897 46°3 : 46°8 23: 244 
shell fragments. | 22 November 1897 | 49-9 : 50 24 : 24 

19 May 1898 46°1 : 46 23°53 ELS 
23 April 1900 43°2 : 43°3 21 : 33 

XII. 
Light brown sand | 22 November 1897 49°8 : 49°9 23% : 224 
and shells. 18 May 1898 46:1: 462 22% : 25 

10 June 1898 48°4 : 48°3 234 : 253 
21 June 1900 24 

Sc rur. 
Fine shelly sand, | 17 July 1894 50°7 : 51 23 : 30 
with traces of | 20 November 1897 50» ‘> 501 274 : 294 
grey mud, 19 May 1898 46:1 27: 30 

9 June 1898 48°2 ; 48 28) 3:30 
24 April 1900 43°3 : 43°4 29 : 28 
22 June 1900 | 48 : 47°8 25 : 284 

XIV. 
Fine light brown | 14 October 1896 51°5 : 52 25 : 41 
shell sand. 18 November 1897 | 50°1).s 50 29 : 35 

20 May 1898 46°3 : 46 29 : 404 
24 April 1900 27 : 40 
21 June 1900 48°6 : 47:2 254: 41 

Light brown sand | 10 May 1893 44:6: 45 27 : 304 
and shells. 25 November 1897 49-2 : 49°3 33¢ : 264 

19 May 1898 46 34 : 27 
10 June 1898 48°5 : 47°6 26 : 374 
30 May 1900 46 : 49°9 33: 28 
14 February 1901 429 ; 43-2 26 : 33 
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Taste A. Moray Frrra—continued. 

Num- | Bottom Depth 
ber Station. Dat Temperature at (Fathoms) 
of | Nature of Bottom. | ee | the Ends of | at the Ends of 

Haul | | Station. °F. Station. 

: XVI. | 
84 |Grey_ coherent | 11 May 1893 43°9; 43:6 | 34 : 35 
85 | sandy mud. | 17 July 1894 | S077F25079) = ioe 
86 | | 18 May 1898 | 45°9 : 46 | 413 :°38 
87 10 June 1898 479: 47:3 | 363: 404 
88 24 April 1900 | 43-1: 43 | 80° 24 
89 | 31 May 1900 | 40 : 45°5 29 : 36 
90 | 21 February 1901 - 431 : 43°3 314: 42 

91 | 2miles F. of Sutors. 11 December 1900 | 46°S 1S aalics 
—stones, sand, 
traces of mud. 

92 25 miles 8.E. of | 11 January 1901 133 
‘Sutors—-sand and 
pebbles, rock | 
fragments. 

93 Shells, with traces | 18 January 1901 46°5 134 
of mud, | 

94 Off the Sutors— | | 
sand, rolled | 18 December 1900 | eye Ne 
stones and shells, | | 
with trace of | | 
mud, | 

95 Off Tarbetness— | | 24 December me | 10 : 18 
homogeneous | 
sandy “mud and | 
shell fragments. | 

CROMARTY FIRTH. 

Num Bottom Depth 
ber Station. Dat Temperature at (Fathoms) 
of | Nature of Bottom. sae the Ends of | at the Ends of 

Haul Station. °I’. Station. 

Tit. | 
96 | Muddy sand and |! 14 June 1897 SLLOFE & ayLSn) 84: 19 
97 shells with much 6 November 1897 49°6 : 50 S'S aes 
98 vegetable debris, 26 May 1898 499; 51 St ay 
99 pebbles, rock | 12 October 1898 54:2 : 54°4 8 9 

100 and shell frag- 8 January 1900 9s 
101 ments. 12 April 1900 | 42°] 9 : 225 
102 | 30 November 1900 | 8 74 
103 | 3 December 1900 8 7s 
104 | 7 January 1901 9 Ue 
105 | 12 January 1901 | 45°2 ; 45:1 1 BR fi 
106 | 21 January 1901 | 93: 51 

107 Between Inver-| 9 January 1901 43 i 
108 gordon and Al- 21 January 1901 43°9 iit 7 

ness—blue sandy 
/ mud, much vege- 
| table debris, 
| 2G dead Zostera. 



of the Fishery Board for Scotland. 

TasLtE A. Cromarty FirtrH—continiued. 

328 

Num Bottom Depth 
ber Station. Date Temperature at (Fathoms) 
of | Nature of Bottom. SORE | the Ends of at the Ends of 

Haul. | Station. °F, Station. 

| TES. | 
109 Invergordon to | 10 January 1901 9 74 
110 Saltburn. 17 January 1901 ll 7 

111 | Off Invergordon—- | 3 December 1900 10 
112 blue mud, sand |} 4 December 1900 | 10 8 
113 and shells, and | 8 January 1901 9 7k 

much vegetable 
debris. 

114 | Off Alness—}] 8 January 1901 eee 
muddy sand and | 
shells, with peb- 
bles and vege- | 
table debris. 

115 | North of Station) 7 January 1901 | 45 44°3 9 74 
I1I.—sandy mud | 
and shells, with | | 
much vegetable | | | 
debris. | 

| 

116. Invergordon to 7 January 1901 | 9 64 
117 Cromarty, N. 8 January 1901 16 64 

| side of channel. 
' 
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Showing the Total Number of Specimens of each Species taken by the various Hauls 
“d” signifies by the dredge; ‘“‘b” by the 25-feet beam trawl; 

STATION. 

Cucumaria frondosa, 

- fucicola, : 

5 lactea, - - 

Thyone fusus, - : 

Ag raphanus, - 

Psolus phantapus, - 

Astropecten irregularis, 

Luidia ciliaris, - - 

eSarsl. - 

Hippasterias phrygiana, 

Porania pulvillus, 

Palimpes placenta, : - 

Stichaster roseus, 

Solaster papposus, - 

iy endeca, - 

Henricia sanguinolenta, 

Asterias rubens, 

| as a5 var. attenuata, 

+ Murrayi, : 

os hispidus, - 

Ophiura ciliaris, - - 

8 albida, 

Ay robusta, - - 

Amphiura chiajii, 

A filiformis, 

in elegans, - - 

Ophiopholis aculeata, - - 

Ophiocoma nigra, - 

Ophiothrix fragilis, 

Echinus acutus, 

> norvegicus, - : 

“A miliaris, : : 

“ esculentus, 

Strongylocentrotus droébachi- 
ensis, 

Echinocyamus pusillus, 

Spatangus purpureus, - 

Echinocardium cordatum, : 

a flavescens, : 

Brissopsis lyrifera, : : 

Number of Hauls on each Station, 
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TAB 

MORAY 

I Il. IV. V; VI. VII. 

1b 5b:ls 

1b 

2b 2b Id:5b | 2b 6b : 4s 

te 1b 

2b 

2b | 1d:4b 2d : 6b 1b 

Ib | 3b:1s ld :4b] 2b 4b:1s 

1b 1b 

4b | 5d: 45b| 3d :29b |2d:91b]| 83b | 8d:31b:1s 

34b 2b 55b 21b 39b 

2b 2b :1s 

7b 3b 

4b 

2b 

2b 49b 2b 2b:1s 

1b 8b 

4b 3b 25b 27b 7b 14b : 8s 

1b 

5b 3b 

5b lb 2b 1d :7b 1s 

7 6 6 6 6 tf 

VIII. 

ld 

1b:ls 

1b 

1b 

1lb 

IX. PS 

3b 

1b 

2b 1b 

3b 1d :2b 

2b 

1d:6b:1s | 2d:15b:1s 

4b 

1b 

3b 1b 

1b:l1s 2b 

4d :41b : 1s |. 18b 

2b 

2b:1s as 

2b 

6b : 38 18b 

3b 7b 

9d : 5b 

1b:1s 

1b 1b 

1b 1b 

ci 2b 

9 | 8 



i 6B. 

made on the Stations. 

FIRTH. 

XI. XII. XIII. 

3d:380b:6s| 2d:4b 10b : 2s 

ld : 2b 3b 21s 3b :1s 

1d :1b 1b 

1b 

3b i1s 4b 4b :1s 

| 

| 

2b:1s 1b 

2b:1s 

lb:ls 

10b : 3 1d: 9b 3d : 9b 

1b 

1b 

8b :1s 1b 7b:5s 

1b 5b :2s 

3b 
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The letters placed after the number indicate the mode of capture : 
“ot” by the otter trawl; “s” by the 15-feet beam shrimp trawl. 

o 

gE ss 
XV. XVI. [RL Sos 

ar S re) 
<a) eS 

7b : 2s 2b 

1b 

2d :7b:1s|2d:6b :1s 

1b 1b 

1lb:1s 

2d:9b:1s| 2b:2s 

1b Sot 

1b 3ot 

2b Tot 

21b 3d :9b 

4b 101ot 

5s 

3b 

15ot 

5b : 2s 

1b 

14b 7b 24s 

3b 2b : 1s 

14b:10s | 32d: 3b 

8b:5s |1d:5b:1s 

1d :16b 3b :3s 

1b 

9b 6b : 338 

CROMARTY FIRTH. 

1d :36b : 1s 

1b 

2b.:3s 

117b 

7d :114b 

1d :31b :1s 

3d :173b: 22s 

179b : 530b 

West of 
Inver- 
gordon. 

Is 

2ot 

Sot 

1s 

sot 15s 

10b :180t :5s 

220t : 18s 

38 

970t 

1s 

* A few, the number of which was not recorded, were got in Haul No. 73 (Table A). 
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VI. RATE OF GROWTH OF SEA FISHES. 

Tt, 

By Dr. T. Wemyss Futon, F.R.S.E., Scientific Superintendent. 

(Plates XITV.-XXT.) 

During the autumn of 1900 and throughout the greater part of 1901 
investigations were made on board steam trawlers fishing from Aberdeen, 
the employment of which at intervals within the territorial waters was 
authorised by the Fishery Board. The general results, so far as they 
concern the numbers of the various species of fish taken on the different 
grounds in the different months, are given in another part of this Report 
(p. 92). In the course of the work opportunity was taken to measure the 
fish brought on board in certain of the hauls, comprising most species of 
the food fishes, and a very large amount of material was thus obtained 
for the determination of their rate of growth. In the present paper the 
observations made on the rate of growth of the plaice, common dab, long 
rough dab, whiting, and haddock are given. The treatment of the 
measurements of the other species has had to be postponed. 

In the course of the enquiry it became evident that the method 
employed was likely to furnish information of importance, not only 
regarding the rate of growth of the food fishes, per se, but also with 
respect to other subjects relating to their natural history and to certain 
fishery problems. Among these may be mentioned seasonal migrations, 
the distribution of the young and of the older generations, the influence 
of temperature and of locality on growth, the determination of the size 
and age at maturity, and the natural mortality, or death-rate, in a given 
generation of the different species. With respect to the impoverishment 
of certain grounds by overfishing, it is also obviously a matter of import- 
ance to have an ample series of accurate measurements of the fish 
frequenting the grounds at different seasons in different years, since one 
of the first signs of decrease in the abundance of fish is a diminution in 
their average size, the larger and older individuals being removed in 
greater proportion than the smaller. This has happened, for example, 
with the plaice at the Dogger Bank and at Iceland, and I am informed by 
skippers of trawlers that they do not now get so many large witches, or 
pole-dabs, and megrims on the north-eastern grounds, off the Shetlands, as 
when these grounds began to be first trawled over, some five or six years 
ago. Moreover, the average size of a species may normally differ in 
different localities, and in different parts of the same sea, as the North 
Sea (examples of which are given in the present paper), and this difference 
in average size may not be due to difference in the seasonal temperature. 

I think it probable, therefore, that a series of similar observations made 
in different regions, ¢.g., of the North Sea, would furnish much useful 
information on the questions above referred to, and it may be desirable 
to describe in some detail the methods and treatment employed in the 
course of the enquiry. 

METHODS. 

The first requisite is to get a sufficiently large supply of fish at the 
same time and place, and for this purpose the use of a large trawl is 
necessary, as well as special nets. The otter-trawl of an ordinary steam 
trawler is well adapted for the work, but owing to the smallest meshes, 
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in the cod-end of the net, being about 14 inches from knot to kuot, 
immense numbers of the smaller fishes escape through the apertures ; 
and consequently the younger series or generations of the larger fishes, 
and all or almost all the series of those fishes which when adult do not 
attain a great size, may not be represented in the catch. Thus, with the 
ordinary otter-trawl, only a few of the larger individuals of haddock or 
whiting under one year.of age are taken, while nearly all the Norway 
pouts and herrings, most of the dabs, and all the sprats, escape capture. 
With the ordinary otter-trawl it is only the measurements of the larger 
fishes which are of value. In order to obtain the small fishes which pass 
through the meshes of the trawl, I made use of a fine-meshed net 
twenty-five feet long attached to the upper edge of the cod-end, and 
enveloping it loosely in its whole extent. It was tied about a yard 
behind the termination of the cod-end, and when the net was brought up 
and swung over the deck the fish in the small-meshed net were allowed 
to fall into tubs and baskets, and were then removed from the “ fish- 
pond ” before the cod-end was opened. When working on roughish or 
hard ground the outer net was occasionally chafed, and this sometimes 
occurred also on a sandy bottom when the cod-end of the trawl-net 
happened to be old and heavy. It was therefore an improvement to lace 
the fine-meshed net to a specially made cod-end of our own, with one- 
inch meshes (to relieve the pressure on the fine-net when small fish were 
abundant), and to substitute this for the ordinary cod-end, which could 
be done in about twenty minutes. A further improvement is tc buoy the 
end of the net with a “ pallet” or large float, used by fishermen, which 
helps to raise it from the bottom, and when working on the edge of 
hard ground to use a piece of old sail as a chafer under the net. 

The small-meshed net referred to was made of hemp, with meshes about 

A Lb Os 

: Fic. I.—Showing the Meshes of the Nets employed. 

one centimetre (3 inch) square (A, Fig. 1) ; but while this net was found 
sufficient to retain the great majority of small fishes which entered it— 
and in autumn all the young haddocks, for example—experiment showed 
that many of the smaller fishes on the bottom, especially in the summer, 
were not taken. This was shown by attaching a third net, with still 
smaller meshes (B, Fig. 1) around the end of the second net. In this 
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third net young long rough dabs, Norway pouts, and sprats were found 
which had passed through the meshes of the inner net. The inside of 
the end of the fine-meshed net was also lined with mosquito netting, 
somewhat larger in the mesh than that represented in the figure (c), but 
when used on the bottom it was ruptured. 

For enveloping the cod-end of the trawl, I have lately tried a cotton 
net with meshes as represented in B, viz., about 6 mm. (4 inch) square. 
It has been used on three occasions on the bottom, without mishap, and 
by means of it smaller fishes have been taken. I am of opinion that a 
net with meshes of even 4 mm. (,%; inch) could be used in this way on 
the otter-trawl with safety, provided the arrangements above described 
are attended to, viz., the employment of a special lightly-made hempen 
cod-end, with one-inch meshes, the buoying of the cod-end, and _par- 
ticularly when working on or near hard or rough ground, the use of 
a canvas chafer under the whole of the fine net. Such a net ought, I 
think, at all events in autumn, to take the smallest fishes which are then 
on the bottom, unless perhaps such unusually elongated forms as 
Lumpenus and pipe-fishes, and young gobies. 

The ideal aimed at is the collection of complete series of fishes with 
all sizes duly represented, and from this point of view it is worth con- 
sidering carefully this and other methods employed. 

In many cases the very young fishes are not to be found living on the 
bottom, and they cannot therefore be taken with a bottom-net, however 
fine the meshes may be. Such, for example, is notably the case with 
haddock and whiting long after the post-larval stage, and even 
certain post-larval flat-fishes, before transformation is completed, may 
reach a considerable size (up to as much as 40 mm.) while still pelagic. 
It is evident, therefore, that in order to obtain the early stages in due 
proportion the method of collection must not be limited to the use of 
bottom apparatus, but ought to include the use of adequate apparatus for 
pelagic fishing in the layers of water between the bottom and the surface. 
It is in this region that the methods of collection have been hitherto 
least effective. The tow-nets ordinarily employed, with a ring a yard 
or so in diameter, capture very few post-larval fishes compared with the 
numbers that we know must be present in the water, and they only occa- 
sionally take a specimen a little larger. The larger net introduced by 
Professor M‘Intosh for mid-water work, made of mosquito netting, has 
been more successful, but its comparative delicacy requires that it should 
be towed slowly, which has the disadvantage of enabling the larger 
and more active young fishes to escape from it; and experience on the 
Garland shows that it is very liable to be ruptured unlessin calm weather. 
It is, moreover, not large enough to be effective for the purpose referred 
to. On board trawlers I made use of tow-nets composed of the cotton 
netting described above (B), with meshes about 6 mm. square, and with 
a ring 5 feet in diameter, without much success, and I have used lately a 
ring 10 feet in diameter with a similar net and lined inside with 
mosquito netting. It has been used in winter only, when the mid- 
water is comparatively barren, but the net itself stood the strain well, 
and was uninjured. Ring-nets still larger were made use of by Dr. 
Hjort in the expedition of the Michael Sars,*, and with good 
success, young cod, haddock, and saithe being taken in them in the 
summer. Some of these nets were no less than 21 feet in diameter, 
and formed of shrimp-netting, and others were 8 feet in diameter. 
Judging from my experience with the 10-feet ring, nets of such large 
dimensions must prove troublesome to work when the sea is at all 

*Aarsberetning vedkommende Norges Fiskerier for 1900, 44¢ Hefte 1900, p. 253. 
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rough, even if they are provided with hinges to fold up. Dr. Hjort 
mentions also a pelagic otter-trawl as part of the equipment of the 
Michael Sars, but states that it was little employed during the cruise. 
The pelagic otter-trawl was introduced as an instrument of marine 
research by the Prince of Monaco, and it is in this apparatus, I believe, 
that we shall find what is desiderated. The ordinary otter-trawl, fitted 
with fine-meshed netting, might itself be used for the purpose, but it 
has the disadvantage that the lower part of the net lies far behind 
the upper part, and fish disturbed and striking downwards (as they do) 
may escape capture. It is well-known that a steam trawler by going 
full speed ahead can lift the otter-trawl from the bottom, and I made use 
of this fact for pelagic fishing, having the small-meshed (6 mm.) net 
around the cod-end of the trawl and the head-line buoyed with a series 
of “pallets” or large floats, the heavy ground-rope hanging down 
keeping the mouth of the net open. It was towed for three-quarters 
of an hour in 60 fathoms off Aberdeen, with 85 fathoms of warp out, 
but as the experiment was made in January, only three small fishes—a 
sprat, a post-larval herring, and a_ post-larval flat-fish—were taken. 
Judging from the efficiency of the net in capturing small fishes on the 
bottom, I think its use in this way in mid-water in summer and 
autumn, when pelagic forms are numerous, would be successful. 

There is another disadvantage in the ordinary otter-net employed as 
I have described, both for bottom fishing and for pelagic fishing. While 
the number of fishes taken by it in the former case has been proved 
by practice to be large, and suflicient for the assortment of the different 
generations and the determination of the rate of growth, it is evident 
that it does not furnish the real numerical proportion of the various 
generations or series. The small-meshed net envelopes only a part of the 
otter-trawl, and although it is the most important part, into which the 
great majority of fishes, unless the smallest, are probably guided, there 
can be no doubt that large numbers of small fish.escape from the 
otter-trawl before they reach the cod-end, 7.e., through the still larger 
meshes of the back and sides. Thus the smaller fishes—the earlier 
generations—are not duly represented. For scientific purposes, such as I 
have referred to, it would be desirable to employ a special otter-trawl of 
somewhat smaller dimensions than the large ones used on steam trawlers, 
made of hemp with smaller meshes, and entirely enveloped in a fine- 
meshed net, a canvas chafer being used below it and the cod-end buoyed. 
Experience has shown that the fine net is less liable to injury when 
placed outside the hemp-net than when within it, in which case con- 
stant friction takes place between them. With a net of this kind the 
due representation of the smaller series would be much more complete. 

In this connection I may refer to a net which has been much used by 
Dr. Petersen in Denmark and elsewhere on the Continent, and which is 
fully described in one of the reports of the Danish Biological Station.* 
It is an otter drag-seine, consisting of a seine used in eel-fishing with otters 
attached to the wings to spread it. The net has given good results in Dr. 
Petersen’s hands, but it seems to me from the figures and description not 
only to-have no advantages over the otter-trawl net, but to have a con- 
siderable disadvantage from the presence of the two long wings attached 
to the mouth of the bag, which must disturb fish on the bottom before the 
net is over them. The disadvantage in regard to flat-fish is not so great 
as with respect to round fishes, because when disturbed they do not, as a 
rule, rise high above the bottom, but I think that with this net a large 

*Eighth Report, Copenhagen, 1899. 
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proportion of round fish when disturbed will rise clear above the wings 
and escape the mouth of the bag which follows. 

For bottom-fishing, then, the best apparatus appears to be an otter-trawl 
of the kind above described, and a modification of it seems to be also 
the best for pelagic fishing. The bottom-net itself—the otter-trawl— 
when used for pelagic work has one disadvantage that, owing to the retro- 
cession of the belly of the net and the traction when moving through the 
water, the lower part of the net will be far behind the upper part attached 
to the headline, and as a fish disturbed at the surface darts downwards, 
many will escape capture in this way. An ideal pelagic otter-trawl would 
be one with two pairs of boards, one at each corner, and the mouth of the 
net in a vertical plane or even sloping backwards and upwards ; but the 
practical men who make and ‘work the otters are of opinion that four 
boards would be very difficult to manipulate. Instead of this, one which 
is now being made, having a (vertical) mouth of 110 feet in circum- 
ference, will have the two boards placed at the upper part of the net with 
a headline of about 25 feet and a detachable bar of similar length aflixed 
to the lower part instead of a ground-rope, the sides of the net being about 
five fathoms deep. 

Other methods of fishing, such as drift-nets or floating lines, while useful 
for certain purposes, cannot replace the bag-net method, bécause they are 
selective in regard to the sizes, and to some extent the kinds, of fishes 
they take. 

THE TREATMENT OF THE FISHEs, 

In dealing with the fishes caught, experience has shown the necessity 
of using a method of measurement as minute and accurate as possible, and 
as rapid as is consistent with accuracy. Measurements to fractions of an 
inch, or to centimetres only, are unsatisfactory, more particularly in all 
except the earlier series, The most important object is to determine as 
precisely as possible the limits of the various series or generations—the 
points of division between the groups—and this in many cases is suffi- 
ciently difticult from natural causes, referred to below, without the addition 
of difficulties from inexact measurement. In order to do this it is often 
necessary to adopt a 2-millimetre or 3-millimetre grouping. The fish are 
therefore measured to millimetres, and although with large or medium- 
sized fishes the measurements are no doubt in many cases not exact to the 
particular millimetre taken, the constant endeavour to reach this standard 
obviously makes the general accuracy greater than if a larger unit were 
adopted as the standard. 

The method in practice is as follows. A brass measure, one-and-a- 
quarter inches in breadth, a metre long aud divided into millimetres, half- 
centimetres, and ceutimetres, the latter being boldly figured, is screwed 
flush into a groove on the top of a table specially constructed for the 
work (fig. 2). This table is made of hard wood, is solid and heavy, 
with outwardly-curving legs, in order to give it greater stability on deck ; 
it is sixteen inches broad, forty-six inches long, and twenty-six inches 
high. One end, as shown in the figure, is enclosed by boards to form a 
receptacle in which the fishes are placed (it might well be larger). Against 
the end of the millimetre measure, which is flush with the opposite edge 
of the table is placed a “‘ nose-piece,” so called because the snout of the 
fish being measured is placed against it. The table also contains a con- 
venient drawer for instruments, &c., and a sliding rod to which is attached 
an acetylene lamp that can be fixed at any angle to illuminate any part 
of the scale at night according to the size of the fishes being dealt with it. 
The fishes which have been poured on the table at one end are rapidly 
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passed by an assistant one by one to the lower part of the scale, the 

length measured by the recorder, who sits opposite, and the fish then 

slid off the table into a basket on deck. | 

The measurements used to be recorded first in a note-book and then 

transferred to forms, but now much time is saved by using the forms 

Fic, 2.—Table for Measuring the Fishes. 

themselves, fitted on a frame, as shown in the figure, each measurement 
being recorded opposite the proper printed figure by a pencil dot. The 
most convenient form measures thirteen inches by ten ; it has ten vertical 
rows of figures, up to 499 mm., and these are divided into ‘D cm. groups 
by horizontal lines (for convenience in computation), Each millimetre 
figure has four spaces opposite to it, each of which is adapted to contain 
ten dots. For larger fishes other forms are used. 

The measurements in all cases (except rays) represent the extreme 
length of the fish from the snout to the end of the caudal fin. 

In carrying on this work on board trawlers it has been found convenient 
to make use of a small portable deck-house, seven feet by eight and five 
and a half high, as represented in the adjoining cut, which can be put up 
or taken down in a few minutes. It consists of a frame-work of twelve 
stout pitch-pine beams, fitted and pinned into eight strong cast-iron 
corner sockets, and securely lashed to the ship; over this is drawn, like a 
cap, a canvas covering, and over this again a similar covering of tarpaulin 
both of which are securely fixed by rods and wedges to the bottom of the 
frame-work, and have a slit in them for doorway. Lined with rugs, and 
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furnished with mats and an oil-stove, it is fairly comfortable, and has 
been found of great service in cold and stormy weather, It is lit at night 
either with acetylene gas led from the ship’s apparatus, or by a lamp. It 
is strong enough to withstand the wind and a good lashing of spray ; when 
seas are shipped the canvas is unrolled, but the pitching of the vessel then 
makes work impossible. 

Fig Ss 3.—Portable Deck-house. 

In many cases when it was found impracticable on board to measure 
the fish from the smail-meshed net, they were placed in air-tight tanks in 
a weak solution of formaline and transferred to the laboratory, where the 
measurements were made, These tanks, one of which is shown on the 
left of the cut (fig. 3), have been found very convenient for this purpose 
and for the preservation of other material. 

In dealing with the results graphic diagrams or curves are made of each 
series of measurements, the grouping varying according to the sizes of the 
fishes. For most round fishes, the larger flat-fishes, skates, and rays, one- 
centimetre groups usually suffice; but even in such cases it is often 
necessary, particularly with the older series, to plot them out also in *5-cm., 
or even 2- or 3-mm. groups in order to determine the limits of the series. 
In some cases, é.g., gurnard, where the coalescence of successive genera- 
tions is marked, one must often group the mm. measurements ina variety 
of ways before feeling satisfied as to the point of division. In the case of 
the smaller flat-fishes, and smaller fishes generally, °5-cm. groups are much 
more satisfactory for the curves. 

Having fixed upon the point of division—in the earlier series usually 
quite a simple matter—the average size of a series was obtained by the 
computation of the measurements comprised within it, which gave the 
arithmetical mean. This method, besides being laborious, does not always 
give the true mean size of the series unless the fishes of different sizes 
are equally represented, and a simpler and better method is to take the 
median point between the extreme limits of the series, when these limits 
have been well ascertained. Sometimes considerable difficulty was 
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encountered in determining the true limits of a series. In many cases a 
group may be insufficiently represented by the absence of a due proportion 
of either the larger or the smaller fishes. The latter may be owing to 
imperfection of the apparatus of capture, as already explained, the smaller 
fishes, present on the ground, escaping from the net ; or it may be due to 
difference of habitat, as, for example, in the case of the young whiting and 

haddock, which are pelagic, and the young plaice, found only in the shallow 
water while the larger individuals are in deeper water. In other cases the 
imperfect representation may arise from the migration of part of a series, 
as with the larger haddocks and whitings in autumn and winter in 
Aberdeen Bay, or to their irregular roving movements as with the 
cod. In the latter case it may happen that one haul in a particular 
locality furnishes one part of a series and a second haul the other part. 
Moreover, it often happens that while the division between one series 
and another is distinctly indicated in one haul, it may be obscure in 
another haul owing to the capture of an undue proportion of the larger 
fishes of one series and the smaller fishes of the next older series. This, 
curiously, occurred most commonly in the deep water off Aberdeen, the 
hauls in the deep water far from land (off the Shetlands), being, as a rule, 
the most satisfactory. Another example of the coalescence of groups is 
found with the plaice when the fishing is carried on within a limited range 
of depth (see p: 347). 

Besides all these causes, which are temporary or fortuitous, difficulties 
arise from the natural overlapping or coalescence of groups due to dif- 
ferences in the rate of growth among individual members of one and the 
same series, and in the average growth of successive series. The utility 
of the method depends altogether upon the circumstance that repro- 
duction is restricted to a portion of the year, so that the brood of a 
particular species are all born within a limited space of time—usually 
a few months in spriung—which is separated from the preceding repro- 
ductive period by a considerable interval. If the average rate of growth 
of successive generations were similar, then, notwithstanding the variation 
in growth of the members of one and the same generation, the difficulty 
of separating the various series from one another would uot be great. But 
the average growth in length is slower in successive generations, and this 
becomes especially marked after maturity is reached, so that the larger 
individuals of a younger series are longer than the smaller individuals of 
the next older series, and this coalescence or overlapping of the groups 
increases with age. Asa rule, however, the young fishes under one year 
of age are all, or almost all, smaller than the fishes of the previous gene- 
ration, and the interval between the two series is the greater the earlier 
the period after the spawning season. The variation in growth among the 
individuals of one series depends to a large extent upon the duration of 
the spawning season, but it is also influenced by the relation to tempera- 
ture, e.g., plaice and gurnard. 

Another circumstance that tends in certain cases to obscure the 
division between the series is the different rate of growth of the sexes. 
Among round fishes this is not so obvious, because the sexes are 
apparently sub-equal in length at all stages. Thus, of 957 cod, of all 
sizes, examined, the length of the female to the male at 100 was 95; 
of 1375 haddocks, the proportional length of the female was 98; and of 
1318 whitings, the proportional length of the female was 104 to the 
male at 100. The difference is thus not very great; but at the same 
time, looking to the difficulty of separating the groups from overlapping, 
better results would be obtained by treating the sexes separately, and 
this might be done at the spawning season without many fishes requiring 
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to be opened. Among flat-fishes, however, when they have reached 
the adult size, it is necessary to deal with the sexes separately, 
because the males then begin to grow much less rapidly than the 
females. Fortunately the sexes can, as a rule, be distinguished by 
simple methods. At about the spawning time the ovary can be, in 
most cases, readily detected without the fish requiring to be opened. 
At other times its presence may be easily revealed by the use of trans- 
mitted light. The method adopted by me was to have the fish passed 
sertatim in front of the acetylene lamp in the darkened deck-house ; 
those obviously females or males were placed in separate baskets, and 
doubtful specimens were set aside and opened. With some species, ¢.g., 
lemon soles, the sexes cannot be determined in this way. 

CoMPARATIVE GRowTH OF FrLAtT-FISHES AND Rounp FISHEs. 

One of the points brought out in the course of the investigation is 
the great difference in the rate of growth of the flat-fishes and the 
round fishes, the latter increasing in size with much greater rapidity 
than the former from the earliest stages onwards. The haddock and the 
plaice, and the whiting and the common dab, may be taken as examples, 
since the spawning periods of these pairs coincide fairly well. At the 
end of the first summer and autumn, when the first year’s growth 
is nearly completed, say early in November, the average length of the 
haddock at Aberdeen is about 172 or 173 mm., or 643 inches ; some of the 
year’s fish may be as small as 42 inches, and others as large as about 
83 inches. On the other hand, at the same date the young plaice 
average about 65 mm., or a little over 24 inches. Some may be as 
small as about 144 inches, and others as large as about 3? inches. 
These measurements show a marked difference, but they do not exhibit 
the contrast in growth so well as when the mass or weight is compared. 
The normal weight of the average-sized haddock stated is a little under 
14 ounces (about 40°5 grammes), while the weight of the average-sized 
plaice after the first summer’s growth is only about 55 of an ounce, or 
2°55 grammes. The young haddock thus increases its weight on the 
average sixteen times faster than the young plaice. Moreover, some of 
the young plaice weigh only 0°8 gramme, and the heaviest is about 8 
grammes, or a little over a quarter of an ounce; while the smallest 
haddock weighs about half-an-ounce, and the largest nearly 2? ounces 
(76 grammes). 

‘These particulars are derived from the weighing of a large number of 
specimens of all sizes, and the construction of curves.* 

After the second summer’s growth, when the fish are nineteen or 
twenty months old, the average size of the haddock is about 276 mm., or 
10% inches, while some may be as small as about 83 inches or as large 
as 12% inches. At the same period plaice of corresponding age average 
about 145 mm., or 5? inches, some being about 4 inches and others as 
large as about 63. Here again the contrast in weight is striking. After 

* The weights of different specimens of the same length vary considerably, especially 
the large ones. The abscissa in the diagrams represent length, and the ordinates weight, 
and the smoothed curve enables the average weight of a fish whose length is known to be 
readily ascertained. The curves vary for different species ; among the flat-fishes dealt 
with, for example, the heaviest in proportion to length is the plaice, then the common 
dab, and, at a considerable distance, the long rough dab; the witch is still lighter, 
Among the round fishes the heaviest in proportion to length is the cod, then the haddock, 
and then the whiting ; the plaice is heavier than the cod, whose curve corresponds 
rather to the common dab. The curves do not everywhere agree with the rule that in 
similarly-shaped bodies the masses vary as the cubes of the dimensions ; the proportions 
appear to change somewhat with growth. The number of haddocks included in the 
part of the curve above dealt with was 258, and the number of plaice 272, 
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the end of the second summer the average weight of the haddock is 
about 62 ounces (188 grammes), while the average weight of the plaice 
of corresponding age is only a little over one ounce (30°5 grammes). 
The smallest haddocks weigh about 37 ounces, and the largest about 104 
ounces; the smallest plaice weigh a little over a quarter of an ounce 
(9°5 grammes), and the largest about 1? ounces (50 grammes). 

After the third summer’s growth the average length of the haddock 
is about 360 mm., or 147 inches, and its weight about 14% ounces (415 
grammes), while the plaice of corresponding age has a length of about 
217 mm., or 84 inches, and weighs scarcely 33 ounces (97 grammes), 
The smallest haddocks weigh about 104 ounces, and the smallest plaice 
scarcely 1? ounces. 

The difference between the whiting and the common dab is not so 
pronounced, but is still very considerable. The average length of the 
whiting at the end of the first summer is about 125 mm., or 443 inches, 
and its weight 14 grammes, or half-an-ounce. The average length of 
the common dab is about 60 mm., or 22 inches, and its weight is 1:7 
grammes, not ;/; of an ounce. Some of the young whitings measure 
2? inches and others as much as 63 inches, and the variation in weight 
may be from 5), of an ounce (3 grammes) to 1,4, ounce (31 grammes). 
The variations in the dabs may range from 28 mm. (12 inches) and 0:2 
grammes, to about 34 inches and 5:4 grammes, or scarcely a fifth of 
an ounce. 

After the second summer’s growth the average length of the whiting 
is about 8? inches, and its weight about 23? ounces, or 77 grammes. At 
the same date the dab of corresponding age measures about 51 inches, 
and weighs under three-quarters of an ounce (19 grammes). The range 
in the whitings may be from about 7 to 11 inches, and from under 14 
ounces to about 6 ounces (168 grammes). The range among the dabs 
of corresponding age runs from about 32 to 6% inches, and from a 
quarter of an ounce to nearly 1? ounces. 

These observations in regard to the comparative rate of growth of the 
plaice and haddock, and the common dab and whiting, hold also in regard 
to other species. The slow growth of the flat-fishes is especially marked 
in the first year, and is no doubt then in part directly accounted for by 
the transformation which they undergo; and it is throughout life 
clearly correlated with their change in structure and conformation. 
Compared with what it is in the round fishes, the whole of the digestive 
system of the flat-fishes is small relatively to the mass of the body, and 
the amount of nutriment available for growth is correspondingly less. 
They have been described as flattened cod-fishes, and it would be equally 
applicable to say they were dwarfed cod-fishes. 

THE INFLUENCE OF TEMPERATURE UPON GROWTH, 

The growth of fishes is closely related to the temperature of the water 
in which they live, the maximum increment taking place when the 
water is warm and the minimum when it is cold; and the greatest 
variations occur where the range of temperature is greatest. The 
influence of the temperature of the water on growth is no doubt twofold, 
directly affecting it by accelerating or retarding metabolism, and 
indirectly by increasing or diminishing the abundance of the lower 
organisms which form a large part of the food of fishes. The direct 
effect is probably much the more important of the two. The informa- 
tion available as to the temperature of the bottom water in the deeper 
parts of the North Sea throughout the year is imperfect ; but it is 
evident from the scattered observations which have been made by 
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various expeditions and from a consideration of Dr. Hugh Rebert Mill’s 
investigations in the Clyde sea area, and Dr. Hjort’s in the deep water 
on the Norwegian coast, that the range is much less, and the maximum 
and minimum retarded, in comparison with the shallower water near 
the shore ; but it is not clear what relation the mean temperature for 
the year in one region bears to that in the other. The most favourable 
conditions for growth, so far as concerns temperature, are to be found 
in the shallower inshore waters in summer, and in the deeper water 
offshore in winter, aad it is probable that this in part explains the 
movements of fishes at these seasons—as, for example, the whitings in 
Aberdeen Bay, referred to later. 

The greatest range in the temperature takes place in the shallow 
water on the beaches, where it may fall to 32° F. or below it in winter, 
and rise to about 70° F. in summer, and since the young plaice inhabit 
this region it is of interest to note the relation that exists between the 
changes in the temperature of the water and the rate of growth of the 
fish. On page 343 will be found a diagram showing the rate of growth 
of the plaice in the Solway in relation to the temperature of inshore 
water in the different months of the year, from which it appears that 
the greatest growth takes place at the time the greatest rise occurs in 
the temperature, viz. in May and June. After the temperature 
reaches its maximum, growth begins to be retarded; although the 
temperature in September and October is higher than it is in May, 
growth is much less rapid; while in winter, growth is quite arrested. 
Other examples may be found in connection with the whiting and 
haddock. In the Firth of Forth, for instance, where the range between 
the summer maximum and the winter minimum is considerable, the 
growth of the whiting in summer is rapid, while in winter it is greatly 
retarded (Pl. X XT.). Off Aberdeen, where the seasonal range in tempera- 
ture is not so great, the curve of growth is correspondingly flatter, 
while in the deep water off the Shetlands, where the range is still less, 
the rate of growth is much more uniform throughout the year 
(Pl. XX.-XXI.). Further illustrations of the close connection between 
the temperature of the water and the rapidity of growth of fishes will 
be found in the following pages. 

It is evident, however, that temperature alone does not explain the 
difference in the rate of growth of one and the same species in different 
localities. The plaice, for example, grows quicker on the east coast of 
Scotland than it does on the west, and the same is true of the common 
dab, and yet the temperature in the former region is not so high. In 
this respect the long rough dab furnishes a marked example. In the 
Clyde its growth is slower than in the deep water off the Shetlands, and 
much slower than off Aberdeen or in the Firth of Forth. There is 
obviously some other cause, or causes, which bring about the differences 
in rate of growth referred to, apart from temperature, or salinity, as the 
above instances show, for the salinity of the water is lower in the Firth 
of Forth than it is off the Shetlands. The observations made by Mr. 
J.T. Cunningham some years ago on the variation in the size of plaice, 
especially at maturity, from different parts of the North Sea are of 
interest in this connection, * He found that those taken off the Dutch 
coast were smaller than those from the English coast, or north of the 
Frisian Islands, and resembled rather those obtained on the south coast 
of England ; and he says, “It would appear that the Channel condi- 
tions extend northwards along the Dutch coast, while the size of the 
mature plaice, which is characteristic of more northern grounds, extends 

* Journ. Mar. Biol. Assoc., 1V, 104. u 
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southwards to some distance along the English coast.” It is noteworthy 
that the parts of the North Sea in which the larger varieties of plaice 
are obtained, whether on the western or the eastern side, are included 
within the limits of the North Sea current, as shown by my observa- 
tions, * while the parts where the smaller varieties are obtained are 
included in the water which goes northwards from the English Channel, 
as shown by Garstang. The plaice on the west coast of Scotland, as 
at Plymouth, belong to the smaller kind. 

THE PLAICE (Pleuronectes platessa, L.). 

The rate of growth of the plaice has been investigated by several 
naturalists. Mr. J. T. Cunningham in 1891 made a comparison 
between the sizes of a number of plaice from 3:5 to 31°5 centimetres, 
and caught at various times between June 1889 and September 1891, 
and he provisionally deduced their age. The total number of 
specimens was, however, small—only seventy-four—and relying on 
certain experiments in rearing flounders in tanks, which in some cases 
showed a very rapid growth, this naturalist overestimated the rapidity 
of the growth of the plaice under natural conditions. He was of 
opinion that this species could not reach a size of twelve inches 
(30°5 em.) in less than two years, and that it did not begin to breed 
until it was two years old, and over eight inches in length, on the south 
coast of England, where the species is relatively smaller than in the 
North Sea.t 

Some years later Mr, Cunningham carried on investigations on plaice 
from various parts of the North Sea, chiefly with reference to the 
average size when first mature, and expressed a similar view, stating 
that specimens averaging about thirteen inches in December were 
searcely two years old, and that those taken off the German and 
Danish coast in spring and summer, and ranging from seven to ten 
inches in length, were one year old.$ 

In 1893 I published a paper on the migrations and rate of growth of 
certain fishes, the data being derived from experiments in marking 
fish, which were measured and returned to the sea, and were re- 
measured when captured.|) The increase in size was, as arule, very 
small, owing to the irritation caused by the attachment of the label to 
the fish; but in some cases a considerable increase was found to have 
taken place. In view of the fact that one plaice, notwithstanding the 
irritation of the label, increased in length from 102 inches to 13 
inches during the 353 days it was living in the sea—an increase of 
nearly three inches—and that some others increased by over two 
inches in periods somewhat longer, although a scar had been caused by 
the ligature, I concluded that “a plaice of ten or eleven inches in 
length, living in the sea under natural conditions, grows at least three 
or four inches longer in the course of a year.” 

In the same year Dr. C. G. J. Petersen published a paper dealing 
with the plaice, among other things with its growth, and he came to 
the conclusion that this fish generally required three years to become 
ripe, but might do so in its second year; that the size at which it first 
became ripe was subject to considerable individual variation, and that 

*Fifteenth Annual Report, Part vii., 334 (1897). 
+ Journ. Mar. Biol. Assoc. 
{ Journal Marine Biol. Assoc., ii., 99, 1891. 
§ Lbid., iv., 136, 1896. . 
|| Eleventh Ann. Rep. Fishery Board for Scotland, Part iii., p. 192 (1893), 

x 
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the approximate average size at that period differed in different seas.* 
Ten inches was assigned as the average size at maturity in the Baltic. 
Petersen had earlier published another paper in which he briefly dealt 
with the subject, and which is of interest inasmuch as in this paper he 
first made use of the method employed in the present investigation, 
by the assortment of the fish into groups.T 

In 1898 Mr. H. Dannevig made an investigation at Dunbar on 
the rate of growth of this species, the fish being obtained at three 
localities, or depths, up to five fathoms. The number of specimens of 
the first, and occasionally of the second series, was considerable, and 
the conclusion reached was that the average growth of the plaice during 
the first year was about 77 mm., during the second year 79 mm., and 
during the third year about 76°4 mm. He concluded that the average 
srowth is a little greater in the second than in the third year; that 
the average length of plaice was 77:2 mm. when one year old, 156°7 mm. 
when two, and 233 mm. when three years old, and that the plaice was 
ordinarily not mature till its fourth year.t 

The investigations referred to were made on collections in which the 
sexes were not separately distinguished, but this circumstance does not 
materially affect the results until the fish are about three years of age, 
since the males and females in this species grow with almost equal 
rapidity during adolescence. After that period, however, it is 
necessary to distinguish the sexes, since the males grow much more 
slowly than the females. 

I shall now endeavour to trace the growth of the plaice as 
indicated by the observations made by myself. The investigations were 
for the most part carried on on board trawlers fishing in Aberdeen Bay 
and the Moray Firth, a small-meshed net being placed around the 
cod-end of the otter trawl, as previously described, and considerable 
numbers of fish were sometimes measured. These observations 
were supplemented by others with a shrimp trawl in the Solway 
Firth used in shallow water from a few feet at high tide to five 
fathoms, while collections of the very smallest plaice were made by 
means of a push-net on the beaches. The collections of these small 
fish were considerable and consecutive, and it will be desirable to 
begin with them first, and to trace the growth of the plaice during its 
first year, from the time the eggs are spawned. 

On the East Coast of Scotland the spawning period extends, as a 
rule, from the end of January until the beginning of May, the 
maximum, according to the proportion of spawning fishes, being in 
March. This agrees with the limits of the spawning of the plaice in 
confinement in the ponds at Dunbar and the Bay of Nigg, the first 
fertilised eggs being collected from the water towards the middle or 
end of January or the beginning of February, most being obtained in 
March and the last in the beginning of May. But variation may take 
place to some extent, influenced apparently chiefly by changes in 
temperature. The floating eggs of the plaice, moreover (which are 
easily identified), were obtained in the Firth of Forth and neighbour- 
hood from early in February until the end of May—in one year one 
was got in the tow-net on 4th June—and they were found in Loch 
Fyne from the end of February until the beginning of June, most 
being obtained in April and towards the end of March.$ 

* Report of the Danish Biological Station to the Home Department, iv., pp. 6, 22, 33 
(1893). 

+ Beretning til Indenrigsministeriet fra den guste Biologiske Station. Copenhagen, 1892. 
£ Seventeenth Ann. Rep. Fishery Board for Scotland, Part iii., p. 232 (1898). 
§ Masterman, Fifteenth Ann. Rep. Fishery Board for Scotland, Part iii., p. 229 (1897) ; 

Williamson, 7hid., Seventeenth, iii., 97 (1899). 
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On the East Coast of Scotland the period of normal maximum 
spawning may be placed about the middle of March. At this time 
the mean temperature of the surface water is a little over 40° F., and 
the bottom water is almost the same, but a very little colder, in 
depths of twenty to thirty fathoms, where the fishes spawn. In 
April the mean temperature of the surface water is about 43° F., 
while the bottom water is about 1°5° colder in the depth stated, 
approximating to the surface temperature in shallow water.* The 
eggs of the plaice take about eighteen days to hatch at a temperature 
of about 42°8, and twelve days at a temperature of 50° F.,+ so that 
the period when the young plaice normally issue in greatest numbers 
from the egg may be placed at about the beginning of the second 
week in April. 

The larval plaice on hatching is about 7 mm. in length, and it is 
established that during the period of transformation its growth in 
length is very slow. Holt found specimens in the transformation 
stage measuring 10 to 13 mm.; Petersen states that the average size at 
the end of the post-larval period is 10 to 11 mm.; Ehrenbaum 
describes specimens 13 to 17 mm. long, in which the left eye was not 
over the edge, and the smallest plaice he found on the bottom 
measured 18mm. In the push-net collections referred to, specimens 
of 12, 13, and 14 mm. were taken in Juneand July. In rearing 
experiments Dannevig found that young plaice in which the left eye 
had passed over to the right side measured about 13°7 mm., and that 
when somewhat younger and measuring about 12-4 mm., and while the 
eye was still on the edge, they remained permanently on the bottom ; and 
he states that the time taken from hatching (May-June) to the com- 
plete transformation varied from 37 to 48 days. Dr. Kyle, who has 
made a careful comparative study of the differential characters of 
port-larval flat-fishes, comes to the conclusion that in the plaice trans- 
formation is completed when the fish are between thirteen and sixteen 
millimetres in length. 

From the various data it will be seen that the young plaice starts 
life on the beach when about 12 or 13 mm. (4 inch), and that the 
greater number settle there about the middle of May. Others arrive 
earlier and later, derived respectively from eggs spawned towards the 
beginning or the close of the spawning season; but it would be 
wrong to assume—as is sometimes done in explanation of the con- 
siderable range of sizes found in fish of the same series—that the 
duration of the spawning season and of the period of transformation 
and settlement on the bottom is of equal extent. Eggs spawned at the 
beginning of February must pass their development, and the larve 
their pelagic life, in water of about 40° F., while those spawned at 
the beginning of May pass the same stages in water 6° or 8° higher, 
and from the data given above it is probable that, while the spawning 
season lasts for about four months, the period of transformation and 
settlement lasts only about three months—namely, from the beginning 
of April to the end of June or early part of July, the bulk of the 
young plaice, as stated, settling about the middle of May. 

From the time of hatching until the end of post-larval life growth 
in length is slow compared with what it is after transformation is 

* Fulton, zhid., 218 ; compare Dickson, Quart. Journ. Roy. Meteorological Soc., xxv 
No. 112 (1899). 
+ Dannevig, zbid., Thirteenth, 149. 
} Holt, Scientific Trans. Roy. Dublin Soe., iv., v. (1891, 1893) ; Petersen, op. cit., 126 ; 

Ehrenbaum, Eier und Larven von Fischen der Deutschen Bucht (1896) ; Dannevig, Fifteenth 
Ann, Rep, Fishery Board for Scotland, 175; Kyle, Sixteenth ibid., 225 (1898). ; 
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completed and life on the bottom is begun, and this is due not merely 
to the difference in temperature at the two periods, but to the fact 
that the metamorphosis involves growth in breadth. In the five or 
six weeks after hatching the plaice increases in length by only 
about five or sixmm. But after they have begun their life on the 
bottom their growth is very rapid. 

The first collections of the brood of the year from the bottom were 
made in June, both with the push-net in Loch Fyne and the shrimp 
net in the Solway ; no haul was made in May. The smallest plaice 
found in April with the push-net on the beach measured 54 mm., and 
with the shrimp net 45 mm.; and they belonged to the brood of the 
preceding year. At the end of June specimens were taken with the 
push-net measuring from 12 to 58 mm.; in the first week of July the 
same range was observed, while towards the end of the month the 
range was from 18 to 72 mm.; at the very end of August the smallest 
taken was 34 mm., and the largest 87 mm.; and in November specimens 
of 33, 34, and 41 ‘mm, were procured. 

The shrimp- -net collections, as stated, were made in the Solway 
Firth, in water from a few feet to five fathoms in depth, in 1889 and 
1890, The plaice caught always belonged to two series, and sometimes 
odd specimens of a third series were present. The first series of 
youngest fish was usually well represented ; the second series, however, 
as an examination of the curves shows, was usually imperfectly 
‘represented owing to the comparative absence of the larger individuals, 
which live in deeper water than the smaller fishes. 

The particulars of the various hauls are given in the following 
Table :— 

Average Size. 

Date. No. | Smallest. | Largest. | Range. 

Computed. | Amended. 

1899. Mm. Mm. Mm. Mm.}| Ins. | Mm. | Ins. 

Ist August. 9 43 59 16 53°4 | 22 - - 

14th’ 5, 25 42 63 21 BBD || 55 44:0 | 12 

11th Sept... | 72 45 67 22 56-7 | 2} | 48:5] 148 

Diibiaaes 319 39 76 37 55:3 | 23 | 53:0} 24 

10th Oct. . | 489 43 76 33 BYEZ Il = 55 54:0 | 23 

26th ,, 309 42 76 34 59°9 | 23 | 54:0] 2% 

27th Nov. . | 159 43 73 30 58°6 | 2:5 | 52:5 | 27) 

28th Dec. . | 115 45 76 31 57-4 | 24 | 54:0] 23 

1900, 

14th March . | 85 43 76 33 566 | 22 | 55:5] 23, 

30th April . | 146 45 81 36 60°9 | 28 | 620) 2 

29th June . | 180 29 ot 28 406 | 18 | 355 | 1% 

380th July .| 33 41 74 33 54:0 | 24 | 46:0] 138 

30th August. | 152 45 79 34 58°3 | 238 | 52:0) 2), 

28th Sept. . | 400 42 83 41 612 | 28 | 565) 23 

3lst Oct. . | 118 43 81 38 61:0 | 28 | 56:5} 22 

27th Nov. . | 181 43 82 39 61:1 | 2g | 57:0} 2} 
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The first series is, as a rule, quite sharply separated from the 
second series, especially in summer (PI. XIVA.), the coalescence or over- 
lapping exhibited by older groups being absent. 

The averages shown in the above Table cannot, however, be 
regarded as accurate, especially in the months immediately following 
the spawning season, because great numbers of the young plaice are 
then too small to be captured with the net, and the average indicates 
not the mean size of the series at the time, but the mean size of those 
taken by the net, 7.e. of the larger individuals. It will be observed 
that, with the exception of June, the minimum size of those taken in 
all the months ranges from only 39 to 45 mm. We know, however, 
that much smaller plaice inhabit the beaches than these. Dr. Kyle, 
in the paper previously referred to,* shows that post-larval plaice may be 
taken in considerable numbers in June and even in July, August, and 
September ; in the latter months, however, they must be relatively few. 
In the push-net collections above referred to plaice from 12 mm. were 
obtained at the end of June and beginning of July, while at the end 
of the month the minimum size was 18 mm.; at the end of August the 
smallest was 34 mm., but since specimens this size and 33 mm. were 
taken in November, the minimum size is probably less at this time. 
In order to reduce the computed averages to a better standard, I have 
taken the ascertained maximum size of the series as one limit, and 
have assumed as the minimum sizes in the various months the 
following, viz.:— June, 14 mm.; 30th July, 18 mm.; 30th August, 
25 mm.; 28th September, 30 mm, ; October, November, and December, 
32 mm.; March 35 mm.; and April, 40 mm. 

‘The series of the year, derived from eggs spawned in spring, was first 
collected in June, no haul being made in May in the shallow water. 
On the 29th June the range of the 180 specimens was from 29 to 57 mm., 
the apparent average size being 40°6mm., or 12 inches. An examina- 
tion of the curve, however (Pl. X1TVa.), shows, as stated, that the smaller 
fishes must have escaped in numbers from the net, and that the mean 
size at this period is about 35 or 36 mm., and the range from 12 or 14 to 
57mm. A month later, on 30th July, the mean size was 54:0 mm., 
showing an apparent growth of 13:4 mm. in the month; on 30th August, 
when the curve indicated that the series was more nearly uniformly 
represented, the average size was 58°3 mm., a total increase of 17-7 mm. 
in the two months. From this period until the end of November 
growth in these small plaice was practically in abeyance. The averages 
for this series in the various hauls in the previous year—1899—were 
somewhat lower, and are not so uniform, but the series was pretty uni- 
formly represented in each haul, as shown by the curves. It will be 
observed that plaice as small as 43 and 45 mm. were actually taken 
in the shrimp net in March and April, when they must be very 
nearly a year old. 

These averages may be examined more closely. The size of the 
plaice newly settled on the bottom, about the middle of. May, was, we 
have seen, about 12 or 13 mm., and the average size on 29th June 
was (as corrected) 35 or 36mm. The young plaice have thus increased 
in length in the interval of forty or forty-five days by about 22 mm., 
that is to say by very nearly threefold. This appears to be the period 
of relatively most rapid growth during its life, and it coincides with 
the period, as we shall immediately see, when the vise of temperature 
of the shallow water on the beaches is greatest. At the end of July, 
thirty-five days later, the average increase amounted to 13:4 mm., the 

* Sivteenth Ann. Report Fishery Board for Scotland, iii., p, 239. 



/ 

342 Part I11.—Twentieth Annual Report 

mean size being then 54mm. During August growth is slower, the 
apparent increase in length in the 31 days to the end of that month 
being only 453mm. In September the diminution in growth is more 
marked, the apparent increase in the 29 days amounting to only 2:2 mm. 
In the next thirty-three days to the end of October the increment was 
only 0‘lmm. The averages for the preceding year from Ist August 
to 28th December show the same diminution of growth in autumn, 
although not with quite the same regularity, the average size of the 
young plaice being somewhat less in that year, probably owing to a 
lower temperature in the summer, or a later spawning. But if the two 
series of hauls in August, September, and October 1899 be combined, 
and the mean taken for the average and the period, the apparent 
increments of growth are as follows:—In the 44 days from 7th August 
to 19th September 2:5 mm,, in the 30 days from 19th September to 
18th October 1°8 mm., and in the 40 days to 27th November 0:8 mm. 
At the end of December, it will be observed, the average size was 
1:2 mm. less than in November, and that at the middle of March it 
was less than in December by 0°8mm., and than in November by 
2mm. 

These facts, I think, prove that the growth of this series of young 
plaice, living on the beaches, is quite arrested in winter. It is possible, 
indeed, that the fish actually diminish in length as the averages in- 
dicate, for in certain experiments I made some years ago by keeping 
plaice from thirteen to eighteen inches long in tanks, in which the tem- 
perature of the water followed that of the air, it was found they 
usually diminished somewhat in length and always in weight in winter, 
from October until March.* Moreover, the period indicated—from 
November to February is characterised by the most rapid fall in the 
temperature of shallow water. 

The close relation of the temperature of the water to the growth of 
the young plaice is well brought out by detailed comparison, and this 
connection, it is interesting to observe, extends to the spawning period 
as well. It so happens that the period in which the greatest number 
of plaice eggs are spawned coincides with the time when the temperature 
of the sea at some distance from the land, where the spawning takes 
place has just begun to rise. This in indicated in the accompanying 
diagram (fig. 4), which also shows the relation between the mean 
temperature of the shallow water in the various succeeding months, 
and the average growth of the young plaice. The temperature of the 
bottom water, in which the spawning plaice live, reaches its lowest 
point in the year about the beginning of the second week in March, 
after which it begins torise. Very soon after this the spawning 
attains its maximum, so that the development of the great bulk of the 
embryonic fishes within the egg takes place in a slowly rising temperature, 
and the transformation of the post-larval stages in a temperature some- 
what higher, and rising more rapidly. When the settlement of the 
swarms of small transformed plaice on the bottom is at its maximum 
the temperature is rising most rapidly, and the greatest increase in 
growth coincides with the greatest increase in temperature. It is note- 
worthy that growth is less rapid when the temperature is more uniform, 
although higher, in July, August, and September; that it slackens 
most when the temperature begins to fall, which is usually towards the 
middle or end of August, and becomes arrested at the period when the 
fall is greatest. 

The temperatures I have been dealing with are the mean temperatures 

* Hleventh Ann. Report Lishery Board for Scotland, Part iii., table, p. 193 (1892). 
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Curve of growth ; B, B. Curve of temperature ; 

A, A. 

b-c-d, during transformation. 

a-b, growth within egg ; 

4,—Showing relation between the temperature of the water and the growth of young plaice. 
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for the month,* but there is considerable variation in different years, 
especially in the temperature in shallow water, and during each month, 
according to whether there is prolonged frost or low air temperature in 
January, February, and March, or prolonged high or low air tempera- 
tures in summer. The minimum temperature on the beach, while 
usually occurring in the early part of February, may not occur until 
the end of February, or even the middle of March, and a corresponding 
variation takes place with the maximum towards the end of July or 
beginning of August. 

These facts throw light not merely on the normal growth of the 
young plaice, but on the variation in growth in different years, since 
the habitat selected by this species at this stage of its life, viz. the 
margin of the sea, is the one most exposed to variation in temperature 
caused by change in the temperature of the air.t They, moreover, 
explain the retardation or acceleration of the spawning season in different 
years. After a hard winter the temperature of the water in twenty or 
thirty fathoms is lower than after a mild winter, and spawning is later or 
earlier accordingly. This may, perhaps, be partly due to the slower or 
quicker development of the reproductive elements under the direct 
influence of temperature, but that it is also due to voluntary inhibition 
of spawning is shown by what takes place in the tanks at the hatchery. 
When plaice actually spawning are transferred from the sea to the tanks 
the spawning process is inhibited for days or weeks from fright, and the 
fish may ultimately become egg-bound and die with the ovaries 
enormously distended; and when the temperature in the tanks falls 
suddenly from the onset of frost or snow, spawning which has begun 
with quite healthy fishes may be quite arrested until the temperature 
begins to rise, as occurred last year.t 

* They are as follows :— 

l | 
Jan.| Feb.) Mar.|April| May.|June.|July.) Aug. Sept. Oct. Nov.) Dee. 

| eaGerT 
Shallow water. | 39-2 | 39-2 | 40-1 | 43-5 | 47°8 | 52-9 Sain aah aee (18 42:6 

eS 
| . 6 = = | = of | = ae as. Surface. | 41°6 | 41:2 | 39:9 | 42-2 | 46 0) 

20-30 fms. | | | 
Bottom. | 42:2 | 41:3 | 40:0 | 41°8| 44:5} - =) AMR Aly a Sie = 

Mean . ./41°9|41-2/30:9/ 425/455) - | - | - 

+ The selection of this habitat is clearly of advantage to the species in summer, since 
it is the region of maximum warmth, but it is curious that the beach should still be 
frequented in winter when it is the coldest region; for although the larger individuals 
and some of the others appear to withdraw to slightly deeper water, they may still be 
procured on the beach in considerable numbers. There is probably a greater advantage 
to the species by the comparative immunity from enemies which the situation confers, 
since few piscivorous fishes venture into shallow water unless in exceptional circum- 
stances. In the experiments on board trawlers, I have found that after a gale, when the 
shallow water near the coast is rendered less transparent by mud or sand in suspension, 
cod and codling may be found there in great numbers, preying chiefly upon herrings 
or young whitings, which drop from their mouths as they are brought to deck ; while at 
the same time most other fishes, as haddocks, plaice, and dabs, may be almost absent. 
+ On 24th January the temperature of the water in the pond was 5:7° C., and 60,000 

eggs were collected. From this time it gradually sank to 3‘7° on 26th January, and the 
number of eggs collected fell daily to 30,000 on that date. From 26th January the 
temperature declined daily to 16° on the 30th, after which it rose slightly to 3°6° on 4th 
February, and during this period of eight days no eggs could be found in the pond. 
After reaching 4°6° on 9th February it fell again to 1:4° on 14th February, and spawning 
was again inhibited for three or four days. The temperature in the pond rose to 6:0° 
and 770° in the middle of March, and on an average more than 1,000,000 eggs were col- 
lected daily at this time; it again declined to between 3° and 4°, and 2° and 3° from 24th 
March to Ist April, but at this period, although the daily quantity of eggs diminished to 
740,000, spawning as a whole was not interrupted. The temperature rose again rapidly 
to 6°, and the number of eggs collected daily increased to between one and two millions. 
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Thus the spawning period is normally related to the period most 
advantageous for the settlement of the young metamorphosed plaice on 
the beaches, both varying together according to the temperature. In 
this respect the reproduction of the plaice is comparable to other cases, 
as, for example, the nesting of birds. The seasonal temperatures also, 
it may be said, are related to the selection of the spawning ground, the 
position of which is not,.as some imagine, a matter of indifference; so 
that the plaice, although its progeny settle on the margin of the sea, 
spawns in spring (in cold water) some distance from the shore, while 
the flounder, whose young have a similar habitat, may spawn quite close 
to the shore in summer (when the water is warm), and its eggs hatch 
in a few days. In both cases the loss of eggs by stranding on the beach 
is reduced to a minimum, while the advantageous habitat is obtained. 

The average growth of the plaice in the Solway Firth, then, in its 
first summer—from the time development begins about the middle of 
March to the arrest of growth about the end of AUR es be said 
to be, on the average, about 60 millimetres, or 23 inches. The largest 
individuals may measure 25mm. more, or a little over 3; inches, while 
specimens as small as 33mm., or 1,3, of inch, may be procured as late 
as November. The series is then not absolutely, but almost quite, 
separated from the series of the preceding year. 

In the spring of the next year, as we have seen, the young plaice 
are about the same length, and the average size of one of these 
plaice one year old, computing from the beginning of embryonic 
life, or the beginning Ce larval life, is about what i is above stated. With 
the rising temperature of April growth recommences, so that at the 
end of the month the average length is 6 or 7mm. greater. In May 
growth is no doubt accelerated, and in June especially growth is rapid, 
5S that at the end of that month the average size is about 90 mm., or 
3 inches, showing an increase of 30 mm. 

“AiPhioae plaice are in their second year, but the pallecuon: made 
of this second series are not complete, and [ think I may say, from an 
examination of their Tables, that the same remark applies to the collec- 
tions made by others. The particulars are given in the following Table :— 

| TABLE. 
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Average Size. 

Date. No. Smallest) Largest. | Range. 

Compute. Amended. 

1899. Mm. Mm. Mm. Mm. Mm. Inches. 

Ist August. 38 70 117 47 89°5 (93°5) = 

14th ,, 164 12 159 67 94-4 105°5 1e; 

llth Sept. . 242 73 139 66 96°4 106-0 43; 

2ith ,, 296 EY ATES 65 94°8 110°5 42 

10th Oct. . 248 77 144 67 93°2 110°5 42 

26th ,, 515 78 145 67 96°3 aA Ls) 43 

2ith Nov. . 435 79 142 63 100°6 110°5 42 

28th Dec. . O00 77 142 65 109°7 109°5 43; 

1900. 

14th March. 96 80 142 62 100°9 111:0 43 

30th April . 116 82 145 63 104-4 113°5 43 

29th June . 266 65 113 48 89°2 89-0 34 

30th July . 107 79 130 51 _107°7 1050 43 

30th August. 134 82 136 54 107:1 109:0 4,5, 

28th Sept. . 90 85 141 56 107°3 113:0 4; 

one Oct. -. 36 86 146 60 115°3 116°0 4; 

27th Nov. . 19 86 132 46 1046 - = 

I have already said the larger individuals are not duly represented in the 
shrimp-net hauls from shallow water and this series was almost always 
absent from the hauls made on board trawlers. But in one case, when 
it was present in numbers, the same defect as in the Solway hauls was 
apparent. An examination of the curves of the shrimp-net hauls 
shows, however, that the averages for the end of July and for the end of 
October indicate approximately the real increase. The distance between 
the ordinates placed over the middle of the base of the first and second 
groups in ten cases where the limits of the groups are pretty clearly 
defined varies from about 5:8 to 7-2. cm., the mean being 6:6 cm. This 
closely corresponds with the average length of the plaice in April, when 
one year old, as shown above, and represents with approximate accuracy 
the increase in length that takes place between the first and second series 
in a year. 

In the last columns of the above Table I have given an amended mean 
size derived from the median ordinate between the limits of the series. 
The upper or maximum limit is not in all cases quite clear from the 
occasional presence of fish belonging to the third series, but the averages 
given, if they err at all, err on the side of being rather large than 
rather small. 

The particulars both for the first and for the second series show that 
the plaice in the Solway grows more slowly than on the East Coast— 
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it might be called a smaller race. The same is true of the common 

dab, 
The presence of the first series of small plaice on the beaches in 

summer, and scarcely ever present in my hauls made on board trawlers, 

was also shown by the use of the push-net in a foot or two of water at 

low tide. The collections in this case were made for the most part in 

Loch Fyne, but it is unnecessary to detail here the averages, since they 

varied considerably, and were usually too low for the particular 

season, owing, as the curves show, to the proportion of the smaller fishes 

being unduly large. At the end of December a fairly good curve 

included sixty-three small plaice from 46 to 87mm., the average size 

being 649mm. The next series was represented by a few from 94 to 

116 mm., and a third series by three, measuring 176, 194, and 202 mm. 

I now turn to the investigations on the East Coast made on board 
trawlers. In them, as already mentioned, the first series was entirely 
absent, and the second series only occasionally represented, and then 
almost always by only a few specimens. This was dué to the circum- 
stances that the plaice of different series have a special distribution and 
that the fishing was conducted within a certain range of depth. 
The successive groups or generations of plaice exhibit a more or less 
perfect rotation or succession from the margin of the beach out into 
moderately deep water, so that a given generation or series, speaking 
broadly, inhabits a particular zone or range of depth—with a certain 
amount of overlapping. This relationship to depth, or segregation of 
series, fis, however, more or less disturbed in stormy weather, by 
seasonal (temperature) change, and in the case of the adults by the 
migratory movements associated with spawning. In winter I have 
observed that plaice that normally inhabit several fathoms may be 
found, notwithstanding the diminished temperature, sometimes irregu- 
larly in shallow water, and are even caught in the push-net on the 
beach ; this wandering may be due to storms or to the search for food 
at a season when food is scarce. 

The steam trawlers cannot work very close to the shore, and hence, 
the normal distribution of the series being such as I have described, the 
smaller fishes were rarely taken. Another imperfection may be 
alluded to—viz., that in the hauls of the trawlers the older series, 
inhabiting usually deeper water, were also, as a rule, imperfectly 
represented. The trawlers worked for profit, and only incidentally for 
scientific purposes, and they fished in the places and depths at which the 
best catches of plaice for the market could be obtained, 7.e. most medium- 
sized fish, It thus happens that in most of my hauls only one or two 
series or generations of plaice were well represented, those, namely, living 
within the depths at which the net was worked, and it was often a 
matter of much difficulty to ascertain the true features of the measure- 
ments. In one case, for example, a series might contain an undue 
proportion of large fish belonging to it, and the average size of the 
group would consequently be high, while the same series, at a later date, 
might contain a large proportion of small individuals and the average 
size would be lower, showing an apparent diminution instead of increase 
of growth. Difficulties of this kind were common, but when the limits 
of the groups were ascertained with some certainty, comparison of the 
medium ordinates of each gave a clue to the real growth. 

The hauls were made in Aberdeen Bay and the Moray Firth, and in 
several cases, from the circumstances referred to, the measurements of the 
plaice did not give satisfactory results. The sexes, moreover, were not 
at first separately distinguished. The particulars of various of these 
hauls are given in the appended Tables, and some of the features 
may be here described. : 
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On 31st October and lst November 1900, two hauls in Aberdeen Bay, 
in from eight to fifteen fathoms, yielded 432 plaice, the smallest of which 
was 165 mm., or 64 inches, and the largest 593 mm., or about 223 inches. 
The sexes were not separately measured. The curve shows they form 
five or six annual groups, the first and last of which were not well 
represented ; while the younger series inhabiting the beaches and 
shallows were of course absent. The first group of forty-six ranged from 
165 to 247 mm., and had an average of 226°5 mm. (81% inches). This 
is greater than the true mean size owing to the paucity of the smaller 
and medium members of this series; it ought to lie between 20 and 21 cm. 
The second group was composed of 302 plaice, forming thus the bulk of 
the catch, the smallest measuring 250 mm. (94 inches) and the largest 
369 mm. (144 inches), while the mean size was 309°7 mm., or 12%; inches. 
The third group comprised 71 plaice from 370 mm. to 438 mm., the 
average size being 397:-4mm., or 1511 inches. The curve shows that 
this average is too low (the maximum ordinate being at 38 cm.), de. the 
larger fishes were not present in due abundance. A fourth group 
contained eleven fishes from 447 to 495 mm., with a mean size of 471:2 
mm., or 183 inches, There were other two, one measuring 555 mm. 
and the other 593 mm., each of which probably represented an older 
group. 
On 30th May 1901, in 8 to 15 fathoms of water, 214 plaice were 

obtained belonging to five groups, unequally represented, the measure- 
ments furnishing somewhat irregular curves. 

The first series contained three females and two males, the former 
measuring from 127 to 194 mm., with an average of 1663 mm., the 
latter 182 and 198 mm., with an average of 190mm. The second group 
comprised 31 females, from 212 to 299mm., with a mean size of 260:4 
mm, (103 inches), and 34 males, from 201 to 300 mm., with an average 
size of 263°3mm., the mean size of the group being 261‘'4mm. The 
third series contained seventy-two females from 304 to 408 mm., with 
a mean size of 351-8 mm. (131 inches), and fifty-two males ranging from 
304 to 376 mm., the average being 341°3 mm. (1375 inches). A fourth 
series was represented by two females, 454 and 472 mm., with an 
average of 463, and fourteen males from 379 to 409 mm., with a mean 
size of 390'4 mm. (152 inches). There were other four females 
measuring from 521 to 584 mm., and averaging 552°0mm., or 203 
inches. 

On 6th and 7th June the plaice in several hauls with the ordinary 
otter trawl in eight to twenty fathoms were measured. A first series, 
not well represented, comprised twenty-eight fish ranging from 123 to 
196 mm., and having an average size of 176°2 mm. The second series 
contained 247 females, ranging from 203 to 307 mm., the average size 
being 262°] mm., or 10,5, inches, and 276 males from 201 to 302 mm., with 
a mean ‘size of 252°5 mm., or 91% inches. The average size of this group, 
according to the curve for the sexes mixed, was 256'1 mm., or 10;); 
inches. The next series contained 469 females from 308 to 413 mm., with 
a mean size of 357'9 mm., or 14! inches, and 333 males from 303 to 385 
mm., with an average length of 346°6 mm., or 132 inches. The mean 
size of the plaice included in the curve with the sexes mixed (850 fishes) 
was 355°3 mm., or 14 inches. There was a fourth series of 84 females, 
ranging from 414 to 491 mm., and having an average length of 445-4 
mm., or 174 inches, and forty-three males measuring from 386 to 455 
mm., the average being 4009 mm., or 1513 inches. The mean size of 
the eighty-seven mixed fishes included in this curve was 441'] mm., or 
172 inches. 

On 13th June a haul in nine to twelve and a half fathoms yielded 161 
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plaice, of which six, measuring from 173 to 207 mm., had an average size 
of 193°3 mm. The second series was composed of 46 fishes from 229 to 
301 mm., with an average size of 273-2 mm., or 10% inches. The third 
series of 103 plaice ranged from 303 to 407 mm., and had an average 
size of 352°6 mm., or 134 inches. There were six larger fishes, from 423 
to 461 mm., which had an average size of 439°8 mm., or 17,°, inches. 

On 31st July a haul in 114 to 124 fathoms yielded representatives of 
three series. The first comprised three females, ranging from 250 to 
299 mm., with a mean size of 275:7 mm., and ten males, from 262 mm. 
to 298 mm., with an average size of 284°8 mm., the mean size of the 
group of thirteen being 282'7 mm., or 111 inches. The next series 
contained 12 females measuring from 322 to 416 mm.. the average size 
being 367°2 mm., or 142 inches, and twenty-two males from 306 to 
394 mm., and with an average size of 344°2 mm. (13,°, inches), the mean 
size of the group being 352°4 mm., or 132 inches. ‘There was also one 
female measuring 450 mm, 

A haul on 4th September, in ten fathoms, yielded two series, the 
first comprising twelve fishes, measuring from 255 to 317 mm., and 
with an average size of 292°2 mm., or 114 inches, and the second con- 
taining twenty-eight, ranging from 327 to 411 mm., with an average 
of 359°4mm., or 14 =3; inches. 

On 18th October several series were represented, although very 
unequally, in a haul in sixteen fathoms. The first series comprised 
one male of 88 and one female of 84 mm. The second series was 
made up of thirty-three males, measuring from 156 to 247 mm., and 
having an average size of 199°3 mm., or 73 inches, and 24 females 
between 165 and 242 mm., with a mean length of 201'1 mm., the 
average size of the group being 200 mm. The third series comprised 
thirty-three males, with an average size of 316°9 mm., anda range 
from 268 to 359 mm., and forty females from 267 to 356 mm., anda 
mean length of 320°2 mm., the average size of the group being 
31877 mm. The other series were too imperfect to deal with. 

Very good hauls were got on 6th November, a considerable number 
of the smaller plaice being taken, and as the males and females were 
separately measured, good curves were obtained (Pl. XIV.). The 
smaller fish were taken in the fine-meshed net around the cod-end of 
the otter trawl, which was dragged for thirty-five minutes in about 
six or seven fathoms ; the larger plaice were procured in a drag of the 
otter-trawl in from seven to thirteen fathoms at the same place, the 
haul lasting four hoursand twenty minutes. With the exception of six, 
all the plaice belonging to the first and second series were taken in the 
small net, and as that haul lasted only 7, of the time occupied in the 
other haul, the number of fish representing the second series ought to 
be multiplied accordingly in order to give due proportion to the 
curves. 

The number of plaice taken in the two hauls was 1898. The first 
series was represented by one fish at 84 mm. The second series 
comprised 184 plaice, of which seventy-six were females ranging 
from 92 to 162 mm., with an average size of 1189 mm., or 414 inches; 
and 108 males, from 91 to 160 mm., of an average size of 117-9 mm., 
or 42 inches. 

The third series was made up of 288 females, from 164 to 262 mm., 
with an average size of 218°7 mm., or 8 inches, and 331 males ranging 
from 166 to 257 mm., and having a mean size of 214°5 mm.,, or 8,5 
inches. The average size of the group as determined by the curve for 
a sexes combined, comprising 619 fishes, was 216°5 mm. or, 83 
inches. 
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The fourth series contained 336 females and 310 males, the former 
ranging from 263 to 361 mm., with a mean size of 316°2 mm., or 1254 

inches, and the latter from’ 259 to 357 mm., with a eo size of 
3149 mm., or 122 inches. The average for the curve-group of mixed 
sexes (640 fishes) was 315°3 mm., or 123 inches. 

The fifth series comprised 220 females, from 363 to 442 mm., 
with an average size of 400°3 mm., or 15? inches, and 150 males, 
ranging from 358 to 405 mm., and having a mean length of 
375°9 mm., or 14}; inches. The mean size for the curve-group 
comprising 392 fishes of both sexes was 391°6 mm., or 15,', inches. 

The sixth series contained forty-six females, from 444 to 479 mm. < 
the average size being 459°7 mm., or 184 inches, and eighteen males, 
from 411 to 446 mm., and an average length of 425°0 mm., or 163 
inches. The mean for this part of the curve, comprising 48 fishes, 
was 459°4 mm., or 183 inches. 

There were thirteen females and one male larger, of which eleven 
females, from 490 to 540 mm., and a mean size of 507°4 mm. (1912 
inches), and the male, measuring 460 mm., appear to form one group. 
The remaining two females were 572 and 587 mm. respectively, with an 
average of 579°5 mm., or 221% inches, and they seem to represent 
another older group. 

The plaice taken in several hauls in various parts of the Moray 
Firth were also measured, but in several cases the curves based upon 
them were so irregular that that they had to be discarded, and the 
sexes were usually not determined. 

In a haul in the Dornoch Firth on 11th October 1900, in from 
eight to twelve fathoms, the measurements of 334 plaice were 
grouped as follows :— 

The youngest series, comprising eighty fishes, ranged from 143 to 
196 mm., and had an average size of 170°6 mm. The second series, 
of 165 fishes, varied from 200 to 278 mm., with an average length of 
240'1 mm. The third, comprising thirty-six fishes, had a mean size of 
314:2 mm., and a range from 287 to 350 mm. The fourth, containing 
forty-one fishes from 360 to 420 mm., had a mean length of 
383'4 mm. There were twelve larger plaice, of which seven varied 
from 433 to 494 mm., and had an average size of 458°4 mm. The 
other five, measuring 544, 578, 578, 660, and 679 mm., belonged 
probably to three groups. 

On 5th and 7th November the plaice got in a haul in the same 
locality were measured. The first series was composed of seven plaice 
from 76 to 88 mm., and with an average size of 82°7 mm. The second 
series, comprising 126 plaice from 152 to 201 mm., had an average 
size of 171-4 mm., or 6} inches. The third series included 266, 
measuring from 204 to 282 mm., and with a mean size of 249'1 mm., 
or 912 inches. The fourth series, containing 211 plaice from 283 
to 349 mm., had an average size of 313:9 mm., or 122 inches; a 
fifth series, comprising 121 fishes from 350 to 403 mm., had an 
average of 373°5 mm., or 1441 inches. 

Another series of thirty-six, from 405 to 452 mm., appeared to form 
a group with an average of 421-6 mm. There were other thirteen 
plaice, measuring from 470 to 675 mm., difficult to group, but 
obviously forming several series. Their measurements were 470, 472, 
and 493 mm.; 527 and 529 mm.; 560 and 562 mm.; 587, 600, and 
609 mm. ; 632 and 633 mm., and 675 mm. If considered series as 
grouped—and it will be observed they often occur in pairs—there 
would be other six series with averages of 478°3, 528, 561, 598-7, 
632°5, and 675 mm, 
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On 11th November 1901, a haul, also in Dornoch Firth in 8-10 
fathoms, yielded 240 plaice which grouped themselves as follows :—A 
first series comprised fifteen females and eighteen males; the former 
ranged from 165 to 203 mm., and had an average of 182-9 mm., while 
the males, from 138 to 195 mm., had a mean size of 176°8 mm., the 
average for the group being 179°6 mm., or 77’; inches. 

The second series was made up of sixty-two females, from 209 to 
290 mm., with an average size of 254'1 mm., and eighty-one males 
from 209 to 292 mm., and having an average of 246°4 mm. The 
mean length of the group with the sexes combined was 249°8 mm., or 
t inches. 
The third series comprised twenty-two females from 294 to 369 mm., 

with an average of 323°6 mm., and seventeen males from 297 to 
364 mm., and with a mean size of 324'7. mm., the average for the 
group being 324°] mm., or 121% inches. 
A fourth group contained four females with an average of 407 mm., 

and twelve males with an average of 385°2 mm., the mean for the 
group being 390'9 mm., or 153 inches. Other eight females from 443 
to 495 mm. appeared to form the fifth series with an average size of 
469°6 mm., or 183 inches. Another female measured 662 mm, 

Another haul with the ordinary otter trawl in the same place on 
the same day yielded a number of plaice of which .365 females were 
measured, the’ measurements grouping themselves into five series 
corresponding very well to those first described, the respective 
averages being 186°2, 249-1, 321-2, 390°4, and 460:2 mm. 

A haul off Lossiemouth on 3rd November 1900 yielded a number of 
plaice among which four groups, comprising 450 fish, seemed fairly 
well defined. The first had an average size of 188°3 mm., and a range 
from 152 to 223 mm.; the second an average of 275'7 mm., and a 
range of 228 to 310 mm.; the third an average of 358°2 mm., and a 
range of 313 to 401 mm.; the fourth ranged from 402 to 464 mm., 
with an average of 422-4mm. There were also a number of large 
plaice, all, or almost all, females, not easy to allocate. 

In considering the measurements above detailed it will be found that 
the apparent mean annual increment of growth from one series to 
another varies considerably, due, as indicated, to the true average not 
being represented owing to the imperfection of the groups. The differ- 
ences between the average or mean size deduced for each successive 
annual series, or the apparent increment of growth in a year from one 
series to the other, are shown as follows for Aberdeen Bay, the series 
being numbered according to their probable age. 

Depth 
Tea I: to IL. .| II. to III. | III. to IV.| IV. to V. | V. to VI. 

30th May 1901 .| 8-12 | E 85:6 85:9 2 = 

6th, 7th June 1901| 8-20 aM 79:9 99-2 85:8 

/13th June 1901 .| 11-124 at Slay ZED 89-4 87:2 - 

| S3lst July ,, 114-124 | . 3 [69:7] 2 - 

| 4th Sept. ,, 10 4 | < [€7-2] = = 

'18th Oct. ,, 16 | ae s [118-6] = = 

Blst Oct. 1900 .| 8-15 | - 83-2 87°7 73°8 [83-8] 

(6th Nov. 1901 .| 6-13 - 98-4 98-8 76°3 : 

| Meon. | :. a ieee | coe | Soe | == 
\ 
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Excluding the figures for 6th November and 18th October, the 
increments show a fair uniformity, and indicate an apparent increase 
from the second to the third annual series of 84°8mm., or 33 inches, 
from the third to the fourth of 83:2mm., and from the fourth to the 
fifth year of 82°3mm, It would, however, be erroneous to assume that 
these amounts represent quite accurately the real increase in length of 
the plaice in a year, because first, as stated, an examination of the 
curves shows that the groups are unequally represented, and second, 
the haul of 6th November, comprising 1898 fishes, the sexes of which 
were distinguished and carefully measured separately, gives by far the 
most regular curves (Pl. XIV). 

The unequal representation of the various groups in the other hauls 
is well shown by the curves. As a rule, only one group was present in 
approximately due proportion, the groups of younger fishes being 
represented principally by the larger individuals of the group, while the 
larger individuals of the older groups were for the most part absent. 
The consequence of this is that the maximum ordinate of the curves of 
the smaller group and of the larger group does not stand over the centre 
of the base of the group (whose limits have been previously determined), 
but is approximated to the maximum ordinate of the central group, 
which is duly represented by both small and large individuals; and of 
course the arithmetical average derived by computation from the 
measurements deviates in like manner. The distance between the 
maximum ordinate of the perfect group and the ordinate standing over 
the middle of the base of the imperfect groups measures nine or ten 
centimeties, as in the case of 6th November. 

This unequal representation of the groups is, as stated, brought 
about by the depth of water in which the hauls happened to be mada, 
and it will be seen from the depths given in the Table above that the 
haul in which the shallowest water was entered was that of 6th 
November. In most of the hauls, as a rule, only one group was well 
represented, and it was usually the fourth; but in the hauls on 6th or 
7th June the third group was also present in nearly due proportion, and 
in this case the apparent annual increment approximates closely to that 
indicated in the haul of 6th November. The haul of 18th October, 
which gives anomalous increments, comprised only 142 fishes, from 
sixteen fathoms, and the curve is very irregular, 

It appears, therefore, that the yearly increment of growth of the 
plaice in Aberdeen Bay is most accurately shown in the haul of 6th 
November for the various groups, and for Groups III., 1V., and V. 
the measurements may be taken as indicating pretty nearly the real 
growth in a year from one to the other. But a careful examination of 
the curves makes it evident that the first group (II.) and the later 
groups are not properly represented. The fish, as already stated, were 
obtained in two hauls, one with the fine-meshed net, chiefly in six 
and seven fathoms, and one with the ordinary otter-trawl in sweeps from 
eight to thirteen fathoms, the first haul lasting for thirty-five minutes, and 
the second for four hours and twenty minutes. Series IT., except six fish, 
were entirely the product of the first haul, while the remaining series 
were entirely the product of the second haul. On the time basis the fish 
in the first haul should be multiplied by a little over seven, and this would 
to some degree extend the range of the group (and the base of the curve), 
but it ought not materially to alter the maximum ordinate or arith- 
metical mean. It will be observed from the one-centimetre curve 
that the interval between the base of the columns representing 
the second and third series is considerable. This would to some extent 
be improved by the multiplication of the first series as described, but 
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it would still exist. 'The measurements of the fish in the hollow, from 
120 to 190 mm., have been plotted out in 5-mm, and 2-mm., groups, with 
and without the multiplication by seven of the first series, and the fact 
is brought out that the plaice between 137 and 175 mm. are imperfectly 
represented in the hauls, and are no doubt those which were on the 
bottom between seven and nine fathoms, an interval in which the trawl- 
net was but little used in-either haul. 

The first question to decide is whether these fish, so scantily present, 
belong to an intermediate series, or to the larger or smaller series, or 
partly to one and partly to the other. The evidence is against the view 
that there is a missing series, because the space is too small for its 
intercalation, and if a curve to represent an imaginary group is inserted, 
the overlapping would be far greater than between the succeeding older 
series, where overlapping is always greatest. Moreover, we have seen 
that the small plaice of the Solway grow about 60mm. in their first 
year, and if a group were inserted, and only the same minimum rate of 
growth assumed for the succeeding series as for the first, we should have 
the averages for the groups as 60, 120, 180, and 240 mm., which, as the 
curve shows, cannot be true. 

The plaice of intermediate size appear to belong to both series, but 
far more to the second than to the third. Some do, however, appear 
to belong to the third series, as the slopes of the curve suggest, but their 
presence would not tend to disturb the maximum ordinate and arith- 
metical average of that series to any great extent—not more, probably, 
than a few millimetres. A study of the evidence makes it almost 
certain that the missing fish belong mostly to Series IT., because, as this 
series stands, it shows an increase of only 58 mm. for the second year’s 
growth, whereas it is certain the second year’s increase in length is 
greater. If the fish were present in due proportion the maximum 
ordinate and arithmetical average would be shifted nearer to Series 
IIL, and from a study of the curves in this and other cases it is pro- 
bable they should lie about 13 or 13:5 centimetres, and the apparent 
yearly increment of growth would be correspondingly increased to about 
70 or 75 mm. from the first series to the second, and reduced from the 
second to the third to 80 or 85 mm. 

There is probably a first series, about six or seven months old, ranging 
in size from under 40 to 85 or 90 mm., and with a mean size of about 
65 mm. (or 24 inches); a second series ranging from about 90 mm. to 
160 or 165 mm., and with a mean size of about 137 mm. (5; to 53 
inches), and the third series, referred to below, with a mean size of about 
215 mm., or 83 inches.* 

The later groups of older fishes are also imperfect, as may be seen from 
the position of the peaks, or maximum ordinates, in the figure and this 
also is mainly due to the depth of water in which the hauls were made, 
the larger fishes being further out from shore. 

*A haul with the shrimp-net in Aberdeen Bay, in from 4 to 10 fathoms, on 9th May 
1902, furnished 126 plaice, of which the first series comprised 98, ranging from 57 to 
126 mm., the arithmetical average being 92-2 mm. (38 inches), and the median ordinate 
on base-line 92°5. These fish were nearly 14 months old. The second series was 
imperfect ; it comprised 28 from 140 to 227 mm., the arithmetical average being 190°8, 
and the median ordinate 185 mm. (74 inches). ¥ ; 

| TABLE 
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A similar comparison may be made between the average size of the 
females and males of each group, and the particulars are shown in the 
following Table:— 

[ ton i 
Here II. to III. | IIT. toIV. | IV. to V. | V. to VI. |VI. to VIL|VIII. to X. 

pe | | Ta a i 

NOL Mees ges ae ara | O°. 3 ls /e ele 3 | 
30th May ‘i -|-Joe1] - | 91-4] 79-0 (2] 491 Peeoreete b 

6th, 7th June | - Shotguns | 95°8| 941) 87-5] M43) - | - | mage ears Wie 

SIst ly ter! sa al] cage oe BOA bicy.t lie’ lisa belt nee 

18th October | — =e | fe, heel 176, (e3Ifs1-2I(813 ate iy | ~ i= 

6th November - — | 99°8 | 96°6 | pee le 84:1 | 61-0 | 59-4 | 49-1 | 47°9 Bae reeD 

The observations made above apply also here, and the figures most 
nearly representing the yearly increase in the females and the males 
are those of 6th November, but the yearly increment of growth from 
Series IT. to Series III. in the haul must be reduced a few millimetres, 
as stated above. It will be noticed that the increments of growth, 
particularly in the males, diminish in each generation after the fourth 
group, that is to say, about the time sexual maturity is reached. The 
curve (Pl. XIV.) shows that, with the plaice, the males grow as rapidly, 
or almost as rapidly, as the females until this period is reached, and that 
thereafter they lag very much behind the females. The increment of 
72:1 mm. in the last column, it should be said, is based upon only two 
females, and no doubt represents rather the growth between the eighth 
and the tenth generations. 

The differences between the averages of the groups in the Moray 
Firth hauls, showing the apparent annual increments of growth, are 
as follows :— 

l ie : l 

| | leg hogs | Uneeaaye M ye) ov eee et 
es Pe: Depth.| 0 71.|to TEL.| to TV. | to V.| to VI.| to VIL.| to VIIL| to TX. 

pity : s Bt | 

| | | 
| Dornoch Firth | | | | 

} 

11th Oct.1900.| 812) - | - | 695/741) 69-2! [75] | [85-6] |. [34] 

| 5thNov.1900.| - | - | - | 777 /ee8! so] aaa | - | 

Uth ,, 1901.) 8-10 ae | 70-2 | 74:3 66-8 | [62°6]|  — late 

lth ,, 1901.| - | — | — || 62-9*|724*) 69-25%) 69-8") | 2 

| Off Lossiemouth | | | 
| | 

| 8rd Nov. 1900 .| 11-15) - | - | 874/825] 642! 47-0 | —- : 

Mean. | ee 73:5 |73-5| 65:8 | 605 | _ pe 

* Kemales. 

The increments here also show considerable diversity in the different 
cases, but the means have a certain uniformity of relation, and show, as 
in the average for Aberdeen Bay, a diminution with age. The apparent 
increase in length in the two cases in a year may be contrasted as 
follows :— ; 
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ee Bee RR We alivdwi,..¥.-o1 Galee |) aN: 1 
toll, | toil. | tolV. | toV. | to VI. | to VII.) to VIL 

7 ager oe 
Aberdeen Boy «| = 4 | 903 | 760 | 719 | .- | 

Moray Firth | | 735 | 735 | 65:8 | 60-5 | 

The growth of the plaice in Aberdeen Bay, according to their averages, 
appears to be somewhat more rapid than in the Dornoch Firth, but it is 
much the same as at the more open parts of the coast off Lossiemouth. 
The curves, however, for these hauls show that with the exception of 
the first and second groups (III. and IV.) in the Lossiemouth haul the 
series are not proportionally well represented. 

It would be of interest to determine the rate of growth of the various 
older series in the intervals between the hauls, as I have done with the 
first series, but this is made very diilicult in many cases owing to the 
imperfection of the groups. In other cases it is only possible to make 
comparison between groups which were pretty equally represented in 
the hauls at different periods, and this has been done for Aberdeen Bay. 
Particulars regarding the fourth series are as follows :— 

Females. Males. Mixed. 

Date. rears et pr ea aT = 

“Sie Increment. | Sra Increment. spiel Increment. | 

2 “2 isnt teee ss Ses : & wage 

| 30th May. 260°4 - | 262°3 261°4 

| 6th, 7th June | 26271 | 7 | 252°5 - 256°1 = 

| 18th Oct. .| 320-2 58-1 316°9 54:6 | 318:7 | 57:3 

| 6th Nov. .| 316-2 55'8 314-9 526 | 3153 | 53:9 

It thus appears that during the summer, in the five months from the 
beginning of June to the beginning of November, plaice of this size— 
about 104 inches—increase in length by between 50 and 60 mm., or 
two to two and a half inches, which would leave over 30 mm. to be added 
during the seven months of the year remaining. It appears that 
growth is not arrested to the same extent in these older fishes during 
the winter as with the first series, a result which might be expected 
from the fact that they live in deeper water at a higher temperature. 
I have not sufficient data to elucidate the subject in detail, but the incre- 
ment of Series IT. from the beginning of November to the 30th of May 
in the following year (when it becomes Series III.) amounts to about 
43°3 mm.; while the increment of the next series amounts to 32 mm. 
Most of this growth no doubt took place after March, 

With regard to the second series, or plaice over a year old, my 
observations, as stated, are not sufficient to show the increments of 
growth at different periods, but it is probable that their growth is not 
arrested in winter to the same extent as happens with the first series, 
since they are in deeper water—e.g., on 6th November in six or seven 
fathoms. But from a combination of the results from the Dunbar 
collections and the haul of 6th November it appears fairly certain the 
increase in length in the second year amounts to between 70 and 80 mm., 
and that the average size in April, when the plaice are two years old, 
will be probably about 150 mm., or nearly six inches. 
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The increase during the third year appears to be a little greater, 
and amounts to between 80 and 85 mm.; and the average size when 
three years old is probably about 23 cm. (9; inches), allowing for a 
slight increase from November to March. During the next year the 
increment is about the same, so that a plaice when four years of age 
(in March) probably measures about 32 or 32:5 cm. (124 inches). In 
connection with this and the later groups it is, however, necessary to 
distinguish the males from the females, because the rate of growth now 
begins to be markedly different. 

It appears fairly certain that in the plaice the males and females are 
approximately equal in numbers and in size, the disparity in the average 
number and average size of the sexes in the species as a whole, such as 
has been shown to exist,* being due to the slower growth and earlier 
death of the males. The proportion of females to males, taking all sizes, is 
about 142 to 100, and the ratio of length about 114 to 100, the mean 
length of 1355 males examined being 13°74 inches, and of 1932 females 
15°62 inches. During the present investigation I endeavoured whenever 
possible to separate the sexes and record the results apart. In the 
smallest plaice, i.e. of the first summer, it nearly always requires 
microscopic examination to distinguish the sexes, although sometimes 
the minute pouch which the ovary forms may be detected through the 
translucent flesh.r In going through a number of specimens, however, 
it happened that some cases occurred in which I failed to determine the 
sex, being sometimes unable to find the reproductive organ; and hence 
in most of these collections the sexes were not completely separated. In 
two cases they were, and they are included in the following table, which 
brings together the numbers and measurements in some other cases. 

Females. Males. 

No. | Average Size. | No. | Average Size. 

Series I. . 164 59°4 mm. 155 59:9 mm. 

Series IT.. | 1289 | 100°:0 mm. 1201 99°5 mm. 

. 76 | 118°9 mm. 108 | 117:9 mm. 

Series III. 169 | 147:73 mm. 170 | 141:07 mm. 

we 288 | 218:7 mm. 331 | 214:5 mm. 

‘. 31 | 260°4 mm. 34 | 262°3 mm. 

247 | 262-1 mm. 276 | 252°5 mm. 

The disparity of the sexes in the first case is probably exceptional, 
because in the next series they are almost equal in numbers, and in the 
third series slightly in excess. The observations cannot be regarded as 
showing absolutely the exact relation, but it is fairly certain that 
the sexes are at first almost equal in numbers. Their equality in 

* Fulton, Highth Ann. Rep. Fishery Board for Scotland, Part iii., p. 3848 ; Ibid., Tenth, 

+ Among this series a few months old (in October) the largest eggs in several examined, 
and measuring 62, 65, 68, 54, 50 mm., had a diameter of ‘015 and -017 mm. In some 
caught at the same time measuring 85 mm., the eggs were ‘035 mm. ; in some, 91, 94 
mm., the largest were ‘045 mm. ; in some, 169, 166 mm., .08 mm. The same sizes were 
observed on 30th April, In such specimens the testis is a thread-like slightly frilled band, 
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size up to a certain period is also clear, as the above averages show, 
but it would seem the females begin to grow slightly quicker than the 
males after the third summer. In the fourth summer the same 
divergence is observed, the average size of the females exceeding the 
average size of the males, and in the fifth year the disparity is marked 
(vide P). XTV.), and it doubtless goes on in increasing ratio in the 
following generation. The disparity in size is therefore due to inequality 
of growth after a certain period. The largest male I examined in the 
course of the investigation measured 483 mm., or 19 inches, and the 
largest female 743 mm., or 294 inches. In the paper above referred to 
the largest male recorded measured 559 mm., or 22 inches; but males 
over 40 cm. are very scarce. 

The divergence in growth is no doubt associated with the attainment 
of sexual maturity in the male at a smaller size than in the female. 

With regard to the subsequent series or older generations, it is 
difficult to define their limits or state their average size, but female plaice 
which have lived through five summers have a mean size of between 
fifteen and sixteen inches. Since growth subsequently is slower, and 
since they may attain a size of thirty inches, it is obvious that there 
may be many older generations, and that a plaice of the great size 
mentioned may have reached a considerable age.* 

I have collected the measurements of all large plaice from 470 mm., 
which were measured in the Dornoch Firth and off Lossiemouth, on 
ie and 5th November 1900, and grouped in ‘5-cm. groups they are as 
ollows :— 

470 475 | 480 | 485 | 490 | 495 | 500 | 505 | 510 | 515 | 520 525 | 530 

Mies gta ite fa etie | Si as | |e) 8 
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Cee Teta lee | GO. ly eemee spe 10 SY) kl «8 

600 | 605 610 | 615 | 620 | 625 | 630 | 635 | 640 | 645 | 650 655 | 660 
| 

oS 

Meo ee oe ee ke er) 

665 | 670 | 675 680 | 685 | 690 | 695 | 700 

Pe ese pa Sg lft Reed dont -9) ile aN erate! aR Nei 

730 | 735 | 740 | 7454-750} - | - | - | - | - | - | - | - 

Ee ee aa Anal ieee eS Ad ee 

These have been plotted out, as well as in 3-mm. grouping, and they 
seem to show a division into nine series (Pl. XI V4.), divided as follows .— 
493 mm., 530 mm., 558 mm., 589 mm., 619 mm., 650 mm., 687 mm., 
714mm., and 743mm. The measurements cannot be exact in such 

large specimens, and this grouping would make the largest about 
sixteen years old, the averages being separated by intervals of about 35 
to40 mm. Many of these large specimens, I may say, were thin, a 
condition which I have also observed in extremely large haddocks 
which frequent the inshore waters. 

The size at which male and female plaice first become reproductive 
has been investigated by several naturalists, and it is evident that it 

* So far as I am aware, the largest plaice recorded was one caught on 20th May 1902’ 
on the inshore fishing grounds, and landed at Grimsby, It measured 384 inches, and 
weighed 284 lbs.—Fish Trades Gazette, 24th May 1902. 
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varies considerably, not only for different seas but for different parts 
of the same sea—e.g., the North Sea.* 

The sizes and ranges given, even for regions nearly similar, do not 
always agree, and it seems to me from a re-examination of the evidence 
that the subject deserves further investigation ona larger scale than 
hitherto. Holt, who investigated this point by the examination of a 
large number of plaice landed at Grimsby, came to the conclusion that 
seventeen inches represented the average size at which female fish 
became mature in the North Sea,t but many were found mature at 
fifteen inches, and one at thirteen inches. It is not clear whether all 
the fish came from the same part of the North Sea. Holt found a male 
ripe when it was only six inches in length, an occurrence which he says 
is probably altogether exceptional, fifteen inches appearing to be nearer 
the usual size at which the male becomes mature, but he says he did not 
pay very much attention to that sex during the spawning season. Cunn- 
ingham found that at Plymouth the female may spawn at about ten or 
even nine inches in length, and from the investigations made at 
Grimsby he found that the size at maturity varied very much according 
to the region from which the fish had been taken. Among plaice taken 
in the neighbourhood of the Brown Ridges, for example, males were 
found mature at sizes from nine to fourteen inches, and females from 
eleven to sixteen inches, and some caught oft the Hook of Holland had 
a similar range of sizes. Among plaice taken about 15 miles north of 
the island of Nordeney the limits were considerably higher, from 
eleven to seventeen inches for the males, and while one female was 
mature at eleven inches, 92 were immature between ten and fourteen 
inches, one mature at eighteen and two at twenty inches. Among plaice 
from the Leman Shoals, which is somewhat north of the Brown Ridges, 
the limits were found to be much higher than at the latter place, 
mature females ranging from thirteen to eighteen inches, corresponding 
with the observations of Mr. Holt. Among others caught forty to 
forty-five miles ..S.E. of Lowestoft, males were mature from eleven to 
sixteen inches, and females from twelve to eighteen inches. In all 
these cases the higher lmit of the immature specimens in the same 
collections, was usually about three inches or four inches above the lower 
iimit of the mature specimens. 

Kyle’s inquiry places the average of first-maturity of the plaice in the _ 
southern part of the North Sea between thirteen and fourteen inches for 
the female and between ten and eleven inches for the male; and for the 
northern part of the North Sea at about fifteen inches for the female 
and eleven or twelve inches for the male. Thirteen inches was fixed by 
me as the lower limit of mature males, and about fifteen inches as the 
lower limit for mature females. 

It will be seen from the curve of measurements of the plaice taken in 
Aberdeen Bay on 6th November (Pl. XIV.) that the males of Group IV., 
which apparently range in size from ten inches to fourteen inches, with 
an average size of 122 inches, and are about three years and six months 
old, are mature. It might be held that many of these males may have 
spawned in the previous spring when three years old, but in the group 
as it isin November the curtailment of growth is not at all marked, 
and this is not likely to occur until the reproductive elements have 
matured. On the assumption that the growth in summer amounts on 

* Holt, Proc. Roy, Dub. Soc., Journ. Mar. Biol. Assoc. ; Fulton, Highth Ann. Rep. 
Fishery Boad for Scotland, iii., p. 163, Tenth, ibid., 240; Cunningham, Journ. Mar. 
Biol. Assoc., iv., 16,100; Kyle, Seventeenth Ann. Report Lishery Board for Scot,, iti., 190; 
Petersen, /oc. cit. 

+ Tbid., ii., 374. 
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the average to about 24 inches, the apparent range of size in the 
previous spawning season would be from 73 to 113 inches. I say the 
apparent range, because the real range must be considerably greater, 

owing to the overlapping of the groups, and it probably extends from 
about 24 to 36 cm. or more. But it seems to me most likely that this 
group forms the main bulk of the milters in the next spawning season, 
when they would probably range from about eleven to fifteen inches 
and be four years old, This view receives support from a comparison of 
the average sizes of the males and females of the group, which do not 
differ to any considerable extent. It is probably after the first spawning 
that growth becomes retarded, and Group V., comprising fish which are 
over four years of age, undoubtedly represents males which spawned in 
the preceding spring, and whose summer's growth has been slight. 
Their average size in November, it will be seen, was about an inch less 
than the size of the females of corresponding age, and the curve shows 
that the maximum number lie intercalated between the females of Groups 
IV. and V. 

It may, I think, be said with some certainty of the females of Group 
1V.—three and a half years old—that none of these spawned in the 
preceding spring. Their apparent range in November is much the 
same as the males, namely from about ten to fourteen inches, and their 
mean size closely corresponds. In the preceding spring they would be 
less by over two and a half inches, and in the following spring scarcely 
an inch longer—i.e., ranging from about eleven to about fifteen inches. 
The latter size coincides with the minimum mature size given by Holt 
for the female plaice of the North Sea, and I think it probable that the 
group of females present in the November haul which would spawn for 
the first time in the ensuing spring is Group V. The fish would then 
be five years old, with a size varying from about fifteen to eighteen 
inches. 

In the observations made by various observers it has been noticed 
that the mature and immature specimens of either sex, collected at the 
same time, overlap to a considerable extent—so that, for example, one 
may find a few mature females at thirteen and fourteen inches, while 
the great number about these sizes are immature—the proportion of 
immature gradually declining, while the proportion of mature increases. 
This circumstance is consistent with the view that such immature and 
mature individuals, although of corresponding size, belong to different 
series and differ in age by one year. The coalescence or intercalation 
of the groups, as the curves show, is considerable in all except the 
younger fishes, and it increases in the older generations. If it were 
possible to separate out all the females belonging, for example, to 
Group IV., from Group IIT. and Group V., it would be found that the 
variation in size in the group is much greater than the limits of the 
groups as defined in my tables. Thus, the number of those which can 
be said with absolute certainty to belong to Group IV.—i.ec., those 
beyond the range of overlapping—is comparatively small, comprising 
those around the median ordinate. Females belonging to Group IV., 
for example, might, as the prolongation of the curve will show, range 
from about 25 or 24 to 39 or more centimetres (nine to fifteen and a 
half inches). 

It seems to me probable that maturity is determined in the plaice 
of any given region not by size, but by age, that the variation in size 
of mature or immature specimens, and their overlapping, is due to 
variation in growth, and that the plaice in all regions spawn at the 
same age, difference in the average size at first-maturity being due to 
differences in the rate of growth in the different regions. That such 
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differences in the rate of growth exist in different localities I have shown 
also to hold in the case of the long rough dab (p. 385); and it is, I 
believe, the cause of the variations in the size at first-maturity, which 
Cunningham found among plaice collected from various localities, 
sometimes not far apart, in the southern part of the North Sea. It is 
a subject worthy of further investigation. 

With regard to the males, it is indeed possible, as some observations 
appear to indicate, that maturity may be in exceptional cases reached 
at an earlier age than normal; but all the facts in connection with 
the dle of the males among fishes tend to show that its part in 
reproduction is less fundamentally associated with the organism than 
in the case of the female, and is subject to greater variability. Ripe 
males, for example, may be found long before and long after the spawn- 
ing season. With the female everything is subordinated to the produc 
tion of eggs, and since growth shows such marked seasonal rhythm and 
periodicity that reminds one of the phenomena of terrestrial 
vegetation, I think it must rarely happen that spawning occurs before 
the attainment of a definite age. 

According to these investigations the males become mature when 
four years old, and the females when five years old. 

THE COMMON DAB (Pleuronectes limanda, L.). 

The rate of growth of this flat-fish appears to have been but little 
investigated. Mr. J. T. Cunningham, from the comparison of a 
number of specimens (over three hundred), frora 14th June 1890 to 
18th September 1891, came to the conclusion that while five and a 
half inches was about the maximum length reached by a dab in one 
year, and small specimens measuring 1°8 inches in May represented the 
minimum, the great majority at one year old were below the size first 
mentioned. He estimated the approximate size of the dab at different 
ages as follows :—First year, 2 to 6 inches; second year, 5 to 8 inches; 
third year, 7 to 10 inches; and he was of opinion that the dab did not 
breed before it was two years old.* Dr. Petersen also showed the 
existence of different groups in Danish waters, but without apparently 
stating his opinion as to their age. 

Mr. H. Ch. Williamson, by the comparison of a number of specimens 
(49) caught at different times and dates, came to the conclusion that 
four caught in January, ranging in sizefrom 14 to 17-5 mm. were probably 
from seven to ten months old; others caught in March, from 20 to 52 mm., 
were at least nine months old, the larger perhaps older; that six 
specimens from 70°5 to 106 mm., caught in September, were sixteen to 
seventeen months old; and two specimens 146 and 148 mm., taken at 
the end of April, were two years old. 

The investigations made by me as to the growth of this fish were 
carried on as with the plaice, partly on board trawlers, and partly with 
a Shrimp-net and push-net in shallow water. Since the dab is one of 
the commonest flat-fish in the areas examined, a considerable number 
were measured and the sexes in most cases distinguished. The smallest 
series were first secured in July, but before dealing with them it will be 
well to consider the spawning season. 

The spawning season of the common dab is later than that of the 
plaice, and extends on the East Coast from late in February to June, 
or even into July, but it occurs mostly in April, May, and June, the 

* Journ. Mar. Biol. Assoc., ii., 101. 
+ Eleventh Ann. Rep. Fishery Board for Scot., iii., p. 267. 
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maximum being probably attained in the early part of May.* At 
this time the temperature of the sea is rising steadily (see p. ), and 
the eggs, which are much smaller than those of the plaice, hatch in 
May in eight or nine days. The larval fish is also relatively small, and 
measures about 2°6 millimetres; it is thus only about a third of the 
size of the early hatched plaice. 

We have not the same information as to the time taken by the dab 
to go through its metamorphosis, as we have concerning the plaice, but 
according to Petersen’s observations the post-larval dab remains pelagic 
until it attains a larger size than the post-larval plaice—z.e., it is larger 
when it begins life on the bottom. He states that while in Danish 
waters the pelagic stage of the plaice ends when the fish is 10 to 11 mm., 
it does not seem to end in the common dab until a lengtk of from 
twelve to thirteen millimetres is reached.t Professor M‘Intosh also 
points out certain features which support this statement of Petersen’s, 
and he thinks that the dab, although a smaller fish than the plaice, 
takes a longer time, or at least attains a greater size, before completing 
its metamorphosis. 

Holt figures a specimen 12°25 mm. long which is nearly at the same 
stage as a young plaice of 10 mm., and in which the left eye is not yet 
over the edge. He figures another 15°25 mm. long in which the 
transformation has been almost completed.§ Dr. Kyle, in the paper 
previously alluded to (p. 358), states that the limits of complete transfor- 
mation are probably between 16 and 18 mm. 

The facts above stated suggest that the duration of the pelagic stage 
of the dab is longer than in the plaice, since in the interval between 
its issue from the egg and its settlement on the bottom after trans- 
formation, it grows about 13 or 14 mm. in length, or more than 
double the corresponding increment added by the plaice. At the same 
time it must be borne in mind that the temperature of the water is 
much higher during the period of the pelagic life of the dab, and thus 
growth and metamorphosis will be more rapid. Post-larval dabs have 
been procured in the tow-nets in April, May, June, July, and August, || 
mostly at the end of May and first part of June. As many as 3000 were 
caught in surface tow-nets on 16th and 19th May fifteen miles off the 
coast between Montrose and Aberdeen. It is probable that the 
great bulk of dabs begin their life on the bottom about the middle or 
end of June. 

For comparison with the plaice I here append temperatures for ten- 
day periods from the beginning of February to the end of June, derived 
from the mean of surface and bottom temperatures at five stations 
near and beyond the mouth of the Firth of Forth in depths varying 
from eleven to thirty-two fathoms, viz. :— 

41°5, 41, 40°8, 40°5, 40, 40°9, 41°7, 42°5, 43-5, 44°6 | 45°8, 46°8, 47°7, 48-9, 49-7, 

The earliest collections of small dabs obtained by me between one 
spawning season and the next were as follows :— 

* Tenth Ann. Rep. Fishery Board for Scot., iii., 234. 
+ Op. cit., p. 126. 
+ British Marine Food Fishes, p. 378. 
§ Sci. Trans. Roy. Dub. Soce., v. (Sec. vi.), pl. xiv. 
|| Kyle, op. cit. 
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Place and Date,|Depth| Sex. | No. | Smallest. Largest. Range. | Average Size. 

Aberdeen Bay. 

1900. Mm.| Ins. |Mm.j} Ins. |Mm.| Ins. | Mm. | Ins 

18th-26th Sep.| 4-8 | D2] 47 26 qs | 69] 22 43 | 144 | 375 | 15 

Sth-13th Ocha ae Oe ie 34 Si a0ul ee! 78 13a.) 48} 12 ol b6*7 olen 

8th Oct. . 12-14} gO | 33 50} 2 SOs e233; || 30H) as || Goals eae 

13th Oct. 8-18 fe) 12 68 | 214] 88] 3% 21 12 |[800]| 3,5 

- 3 3 79 | 38 81} 38] - — |[80°0]|} 3%; 

17th-21st Dec.} 5-15 fe) 986 43). 144] 87] 335] 44] 12 | 611 |] 28 
| 

- 3 | 893 38] 14 88 | 375 | 50] 2 61:4 | 28 

- | g& /1879 38 | 14 88 | ig | 50} 2 61:3 | 22 

1901. 

BothiMay t= fe |) nk Sele th? aleweteel denne sin ete cae 

15th June Al heh - = - ~ - - |-= - = = 

5th July . | o- ~ - - - - - = ~ = = 

dlst July t= ~ = ~ - ~ - - - = = 

10th Sep. .| a9 39 20 47 | 1% 73 | 2 = — | 60°8 | 23 

| 18th Oct. bl ain Qo | 17 | 47) 1g | 82] 3h | 85) 1g | 624) Qe 

- ele ae 45] 1¢ 72 | 258! 27} 17, | 696 | 275 

- - 39 45 | 12 82 | 3} 37 | 1k | 60°8 | 28 

| 6th Novy, .| 6-13 fe) 17 49} 148] 87| 3% | 88| 14 | 60°99 | 23 

| - | d | 22 | 46) 138] 86] 38 | 40! 1] 595 | 28 

~ 3 39 46] 135] 87 | 335] 41] 18 | 599 | 28 

29th Nov. 7-12| SQ | 144 47 | 1% 87 | 3875] 45] 12 | 60:99 | 23 

1902. 

1eth-Jan; oe) =" | SL oa a) oR ea seo a Jal asao olen oat eee ieee 

Firth of Forth. 

1901. 

9th, 18th May| - | dQ | 84 42} 18 98 | 3% 56 | 24+ |.67°5 | 28 

28rd July 1 ees | LOS 32) 14 49} 148] 17 4% | 407 | 18 

19th, 22ndAug, - | dO | 188 | 37 | lye | 75 | 238) 38) 14 | 52:3) 27: 

a 
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| 

Place and Date. Depth | Sex. | No. | 

od 
Cromarty, out- | 
side Suters. 

Smallest. Largest. Range. |Average Size. 

1900, Mm.} Ins. |Mm.; Ins. |Mm.]| Ins. | Mm. | Ins. 

11th Dee. Seon AG eal Le 23 g 66 | 28 43 |. 12 | 49°35 | 19% 

lean. OORT GP yi b 4de oA |) BB | Dayle Hep oo de | eT berg 

Dornoch. 

1901. 

Novel tt) bolre Gus daw(2 BON 1a Shes [veel dzeiagel ze! p de 

Solway Firth. | 

SEOs foyod 

Ist'Aug..  .|' = = = = - = - = = - {| - 

14th Aug. a) aa ~ = = = = = = = = ~ 

llth Sept. | 3-8 SL | 60 | 88) 1} 57 | QF | 24) 18; | 470) Ig 

27th Sept. .| - |SP| 157 | 3B. 1%, 63/ 2 | 30) ly | 480) 1g 

Bek Oats 2h os SP aor ds 86 blag. Préa:] cage loses: ota | Bom} 2 

ManOun to) oe | OOO! Sat I, | G2 | ar) Ob 1. | bso | od 

g7th Nov. | - SF} iy | s7| ayy) 62) 2% | 25) 1 | 542! 24 
1900. : | 

Mth March | - | S| 50°) 36) 4 | 62) 2,5) 26) 1. | 450) 1g 

30th April | - |dP| 2 | 50/ 2 54 21 4) 2°] 52-0 | oa 

Mth May =| — | =| 161 |.55), 28, | 124). 4¢ | 69]. 298 | 92-6.) 38 
/ ah ie a ge Reet Se at fay t. | ate 

28th Sept. .| - | dS | 198 | 86 ys 64 2h | 28] Ie | 456 1a 

31st Oct. a ER ae Leer Be) ake ame gee MaDe Pag 5) Oe, 

27th Nov. al gucz Cie 85 38 | 14 62 | 2Qy7,| 24 18 | 49-4 148 

30th Dee. | = |SL 98 | 37) 17, 157 | 2k | 20) ae] 453 | 1B 
SS RES: Se Ee a ae a eT ee eS 

Lochfyne.* | 

1900. | 

BCH a dly CN Mee crepe i pera aimerme HARA Lah fondled JOS Tepe 4". 799 

10th Sept. ~<a) O28). 295, A 48} 12 | 23) £ | 345 |. Ig 

* Push-net on beach at low water. 
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It will be noticed that in some cases the averages at different dates 
do not correspond as one would expect. This appears to have been 
due sometimes to scanty numbers, or difference in depth or habitat, but 
in most cases it was due to insufficient representation of the series. In 
most cases the small-meshed net employed had meshes of about 1 em. from 
knot to knot (fig. 1.4, p. 326), and very small dabs, which are not only 
narrow, but soft and pliable, no doubt escaped in considerable numbers. 
The smallest specimens caught in this net measured usually forty or 
over forty mm., sometimes a little less, whereas the completely trans- 
formed dab is estimated above to measure from 16 to 18mm. Some of 
the hauls were made with a net having finer meshes measuring 6 mm. 
from knot to knot (fig. 1.8), and in these cases the proportion of small 
dabs was greater, the smallest measuring 25, 26, 28, 30,32mm. The 
hauls made with this net were on 15th January 1901, in Aberdeen Bay, 
and those in the Firth of Forth, while those collected in the Moray 
Firth in December and January, and those caught in the Solway, were 
taken with a shrimp-trawl. 

It is evident, therefore, that the ranges and averages in the Table do 
not in the great majority of cases represent the real ranges and averages, 
owing to the fact that a considerable proportion of the smaller fishes 
belonging to the series were not caught. The average size is too large 
and the range too small. It is thus necessary to consider the evidence 
in detail. 

The series clearly comprises the brood of the year, which originated 
in the preceding spawning season. The first of my collections in which 
they occur is that made on 23rd July in the Firth of Forth, when 103 
were taken, ranging from 32 mm. (1j inches) to 49 mm. (143 inches), 
the average size being 40°7 mm., or 13 inches. They were taken with 
the fine net. They formed a compact group, giving a columnar curve, 
and the largest was separated from the smallest of the older series by 
an interval of 19mm. The largest at 49mm. shows the apparent 
maximum growth from the beginning of the spawning season at the 
end of February, or early part of March, but the smallest at 32 mm. 
does not represent the inferior limit, since we know that they may be 
got on the bottom at 20mm.and under. If we place this limit at 
18 mm., then the range at this period becomes 31 mm., and the median 
ordinate or average size 33°5 mm., or 1,°, inches, which would represent 
the average amount of growth in length from about the early part of 
May. By this reasoning the average, as computed directly from the 
haul, is too large by 7:2 mm., which is equivalent to the error introduced 
at this period by the imperfection of the net. 

Collateral evidence on this point is afforded by the growth of the next 
older series in this haul from the previous hauls on 9th and 13th May, 
the latter date approximately representing the maximum of spawning. 
The second series in May, consisting of 84 specimens about one year 
old, had an average size of 67°5 mm. (23 inches), the smallest being 
42 and the largest 98mm. On 23rd July the range extended from 
68mm. to 127mm., and the average size was 101 mm. (4 inches), or 
33°6 mm. greater than in May, the difference representing the amount 
of growth in the interval. This, it will be observed, is almost precisely 
the same as the mean increase computed for the first series during the 
same period, viz., 33°5mm. It is just possible, however, that the 
smallest fish taken, viz. 43 mm., does not represent the real minimum 
size in May, although it is 10 mm. larger than the smallest taken with 
the same net in July. The reason of the doubt is that the range from 
the largest to the smallest is 56 mm., which is rather too low, and while 
a larger collection would tend to increase the upper limit slightly, it 
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would at this stage increase the lower toa greater extent. In July the 
smallest specimens of this, now the second series, increased from 42 to 
68 mm., an increment of 26 mm., and the largest from 98 to 127 mm., 
an increment of 29 mm., a slight difference which may show the tendency 
of those which have begun to lag in the race to maturity to lag still 
further, while those which have taken the lead increase it. But any 
such extension of the range will make very little appreciable difference 
in the mean size; if the lower limit is fixed at 35 mm., the range becomes 
63 mm., and the average size 66°5 mm. 

On 19th-22nd August, twenty-eight days later, the first series, or 
brood of the year, collected, comprising 188 specimens, varied in length 
from 37 to 75mm., with a mean size of 52°3 mm. (2,4; inches). The 
apparent mean increment in the interval thus amounted to 11°6 mm., 
while the largest specimens had increased in length by 26 mm., or almost 
1 mm. daily, and since the smallest taken had increased by 5mm., it 
would indicate that the proportional number of the very small specimens | 
escaping was less than before. But the occurrence of specimens less 
than 20mm. later in the year shows that the settlement of the swarms 
of post-larval dabs had not ceased in August, although doubtless greatly 
reduced in ratio. 

Applying the same method, and again placing the lower limit at 
18mm., the amended series would have a range of 57 mm. up to the 
maximum caught, viz. 75 mm., and the mean size would become 46:5 mm., 
showing an apparent increment of 13-0 mm. in the twenty-eight days. 
This approximates to the apparent mean size, computed from the catch, 
being 5°8 mm. less, which, in like manner, might be taken as equivalent 
to the error introduced at this period by the imperfection of the net. 
The apparent increment in the interval, computed from the actual 
measurements, was 11°6 mm., while the increment as amended amounts 
to 13mm.,or 1‘'4mm. more. The apparent growth of the next older 
series in the same period (with a range from 84 to 137mm., and 
numbering 110 specimens) was only 1:3 mm., which is probably incorrect 
anil too low. 

There are no later hauls in the same locality with the same net to 
allow the comparison to be extended further, but it is evident that, as 
the fishes grow in size, a point must be reached at which practically 
none escape, and that in the interval between the period when the 
swarms settle, and this point, the ratio between the numbers which 
escape and the numbers captured, will constantly diminish, and the 
error from the net, or the deviation between the apparent and real mean 
size will diminish in like proportion. In the above cases the assump- 
tion that the lower limit is equal in July and August, after an interval 
of twenty-eight days, is no doubt inexact. The lower limit would be 
probably more correctly placed at 20 mm., and on that basis the ranges 
would be reduced to 55mm., and the mean size would be 47°5 mm., or 
43mm. less than the apparent increase derived from the actual 
measurements. In May, when the series is a year old, the minimum 
size was 42 mm., and the range 56mm., for 84 fishes, and at this time 
probably very few, if any, smaller fishes escaped capture. 

The fine-meshed net was also used in one haul in Aberdeen Bay 
on 15th January 1902, and the results may be also particularised. 
The number of dabs taken was 214, measuring from 28 to 80 mm., 
the range being 52 mm., and the arithmetical mean 47°8 mm., or 
13 inches. This is under the average in the Forth in August, and 
there are reasons for believing that in this case the apparent average 
size is less and notfgreater than the true mean size. 

In this haul scarcely any other fish were taken either in the otter- 
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trawl or the small meshed net, and not a single larger dab than the one 
measuring 80mm. was found.* The hauls taken on this and the 
following day in Aberdeen Bay were extraordinarily poor, so that the 
fishing was abandoned by the trawler as unremunerative. A four-hours’ 
drag yielded only 23 marketable and 181 unmarketable (small) fishes, 
and in the total of 204 there-were only eight flat fish, six plaice and 
two dabs. Another haul for four: hours yielded 247 fishes, including 
only five flat fishes, viz., four plaice and one brill, no dabs at all being 
taken. Haddocks were also extremely scarce, only three being procured 
in the two drags of eight hours, the catches being mostly composed of 
small whitings, large cod, and starry rays. The weather had been very 
stormy previously, and the fish had probably moved out into deeper 
water away from the commotion at the bottom near the shore. This 
must have been the case with the haddocks, although many fishermen 
think the flat fishes bury themselves in the sand. But whatever the 
cause, the only dabs caught were those mentioned, and thus the absence 
of a due proportion of the larger members of the first series might be 
explained by the fact that they were able to move off with the older 
dabs. Dabs are usually extremly abundant in Aberdeen Bay, and are 
frequently taken in thousands. 

Moreover, the upper limit of the group—the maximum size of 
individuals belonging to it—was considerably higher in previous 
months, e.g., on 31st October 89 mm., the next largest (or the smallest 
member of the older series) being 100mm; !7th-21st December the 
largest was 88 mm., and the smallest of the next series 90 mm.;7 18th 
October, 1901, 82mm., the next largest being 94mm., and on 29th 
November the limits were 92 and 106. Moreover, a study of the -5em. 
curves also indicates the absence of a due proportion of the larger 
members of the series, because while the arithmetical average is47‘8mm., 
and the maximum ordinate of the curves between 46 and 47, the median 
ordinate on the base lies over 5:2 cm. 

Dr. Kyle £ states that a dab measuring. 17°5 mm. was taken in the 
Forth on 19th January, and one on 4th March measuring 20mm. It 
is possible, therefore, if the dates are accurate, that the true lower limit 
of the dabs taken in Aberdeen Bay is really lower than 28mm. I am, 
however, inclined to think that those referred to by Dr. Kyle are 
exceptional, and that the lower limit is not much less than what is 
indicated by the measurements in this case, but may be put at 25 mm. 
The higher limit, judging from other hauls, may be placed at 88 mm., 
and on this basis the more correct mean size of the group would be 
56°5 mm., showing an increase of 8°7 mm. over the mean size computed 
from the actual measurements. 

There were some other hauls in which very small dabs were taken. 
Thus a haul with the shrimp trawl in 12 fathoms of water, outside the 
Suters of Cromarty, on 11th December 1901, yielded seventeen dabs of 
this series, ranging from 23 to 66 mm., the average size being 49°5 mm., 
or 14% inches, and on 10th January, in 64-7 fathoms, within the 
Cromarty Firth, three were taken measuring 41, 42, and 52 mm., and 
with an average size of 45:0 mm., or 1? inches. The numbers in these 
cases are small. 

* The ‘5 cm. grouping of the small dabs is as follows :-- 
25 —3—35—4— 45 —5 — 65 — 6 — 65 —7 — 

Sip oll 28 «33 44 30 30 «16 6 3 

+ The mm. groups are as follows :— 
(a R(Gbai ete. (9° 80" “8 782 ES) S4e-ebee 80" Si tesonvco! ao 
of 20a alfealONso: 1165/35 SST 83) Be? We2eow 

t Loc. cit, 
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The hauls in the Solway Firth also sometimes yielded moderately 
good catches of dabs, and it will be seen that the average size of the 
first series, as represented, approximates to that of the January catch 
in Aberdeen Bay, but as the Solway dabs are smaller at all sizes, they 
will be considered by themselves. 

It is unnecessary to go over each of the other cases separately, and I 
shall here tabulate the amended ranges and mean size of some of them, 
based upon the limits of the group, the upper of which is ascertained 
and the lower assigned on the evidence indicated and stated in each 
ease. All the hauls, it must be understood, except those mentioned 
above, were made not with the finer-meshed net, but with the one-cm. 
mesh (fig. 1.4). The alteration in the average is therefore more 
considerable in these cases than in those already considered, because the 
proportion of small fishes added is greater. 

yl | | | 

Place and Date. No. | Range. | Difference. | Mean Size. | Difference from | 
Computed. 

Aberdeen Bay. 

/ 1900, Mm. Mm. Mm. Mm. 

*18th-26th Sept. 47 20-69 OE) ag | + 70 | 

Qth-13th Oct.. . 34 | 22-78 56 50°0 - 67 | 

Ber Gets th Jeli, 38 22-80 58 51:0 —12+1 

17th-2lst Dee. . 1879 25-88 63 56°5 — 4:8 

1901, 

(10th Sept. . 20 0-73 | 58 46°5 | ~14:3 

Web Oet. 2 af 89] 28-82 | 60 | 52-0 ibis tag 

Giawoy  ..4%. 39 | 2487 63 555 — 4:4 

2th Nov. . . 144 | 2p En 6S Oy BSE 2A NO ara 

1902. | | | 
abt daneyt ed) \.-)(ht 214 25-88 | 68 «| 6S py 

Firth of Forth. | 

1901. | | | ud ee | 

9th and 13th May . a | aCe eth es camps G75) 
ea 33-100 | G7 665 - 

8rd July «. . |! 108 | ag | oar fags . 

19th-2st Aug. . 188 | 18-75 B7 165 | 4 
| 

This haul was imperfect by the comparative absence of the larger individuals. 
* 

The haul in May in the Forth shows that the dab when about one 
year old has on the average an approximate length of 67 mm., or 
2% inches, and a range from 42 (or 33) mm., i.e. from 14 (or 1,5) inches 
to about 98 or 100 mm., or 32 inches, 

The July hauls indicate a mean size of about 33:5 mm., or 1,5; inches, 
in the period of about two months and a half, and a range of from 
18 mm. (}j inch) to 49 mm, (14% inches). 
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The August results show a further mean increase to 46° mm., or 
14% inches, and a range from about 18 mm. to 75 mm. (274 inches). This 
would leave about 20 or 21 mm. to be added in the remaining eight 
months of the year. 

In Aberdeen Bay no hauls were made early in May during the height 
of the spawning season, and in those at the end of the month only five 
of this series were taken and they were relatively large individuals. 
The haul in September 1900 was imperfect, and the average assigned 
is probably a little too low. The other averages show in 1900 a growth 
of about 6-5 mm. from the early part of October to the third week in 
December; those of 1901 a growth of 9:0 mm. from 10th September to 
9th and 29th November, and an additional 1 mm. to 15th January. 

Of the second series of dabs, or those from one to two years old, the 
earliest collection was that made in the Forth in May above referred to, 
when they had an average size of 67:5, or as amended 66:5 mm., the 
largest being about 100 mm., or nearly four inches. 

On July 23rd the range of 498 dabs was from 68 to 127 mm. (214 to 
5 inches), and the average size 101 mm., or four inches, showing a 
mean increase in the seventy-three days from May of about 33°6 mm., 
or 1,5, inches. The curve in this case is symmetrical. 

On 19th-22nd August the series comprised 110 specimens ranging 
from 84 to 137 mm. (37% to 53 inches), with a mean size of 102°5 mm., 
or 4,1, inches, showing an apparent increase of only 1‘4mm. The curve, 
however, shows that a due proportion of the larger dabs were absent. 
The maximum ordinate is placed at 9 em., and the median ordinate is at 
110°5 mm., and this is approximately the mean size of the group at the 
oe the increase in the twenty-eight days being thus 9°4 mm., or 43 mm. 
(144 inches) in the 101 days from the early part of May. 

The series in Aberdeen Bay in September 1900 comprised 396 
fou and 307 males, the former ranging from 97 to 173 mm. 
(313-614 inches), and having an average size of 127-0 mm., or 5 inches. 
The males ranged from 91 to 172 mm., and their mean size was almost 
precisely the same, viz. 127-1 mm. 

On 9th-13th October 205 females ranged from 96 to 197 mm., with a 
mean size of 131°8 mm., and 186 males, from 101 to 173 mm., ‘had an 
average size of 133°] mm. ‘The curves in these cases are good. 

These hauls were made with a shrimp-trawl. On 8th October, in a 
haul with the fine-meshed net (A, fig. 1) over the otter trawl, 123 
females and 114 males were procured, the average of the former being 
120 mm. and the range from 92 to 157 mm., and of the latter 118°3 
and the range 98 to 152 mm. 

On 13th October 458 females, ranging from 102 to 173 mm. (4 to 613 
inches), had an average size of 130°6 mm. (53%; inches), and 574 males 
a range from 102 to 175 mm., and an average size of 126°1 mm., or 
414 inches. The curve in this case is good and symmetrical. 

On 31st October a haul in 8-10 fathoms gave 404 females ranging from 
100 to 180 mm., with an average size of 137'5mm., or 52 inches, and 323 
males from 102 to 173 mm, with a mean size of 134°3 mm., or 5 inches. 
The curve in this instance is also symmetrical. 

On 17th-21st December this series was not well represented. It 
comprised 183 females from 96 to 184 mm., and an average size of 
132°1 mm., or 57 inches, and 173 males from 92 to 180 mm.,, with a mean 
size of 127:4 mm., or 5 inches. 

In the hauls in May in Aberdeen Bay the measurements of the dabs 
obtained in the otter trawl were imperfect and have been discarded, and 
I am therefore unable to give the size when two years old for this area. 
On 13th June the series, now over three years old, was represented in 
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one haul by twenty-one females from 136 to 218 mm., with an average 
size of 173:0 mm., and seven males from 135 to 193 mm., and an average 
size of 162 mm. The curve is very irregular and imperfect and the 
numbers small. A better curve is given by the second haul on the same 
day, in which 308 dabs whose sexes were not determined, ranging from 
131 to 219 mm., had an average size of 167°3 mm., or 6,°; inches. In this 
ease the curve is quite symmetrical to 19 em., and then is irregular, and 
the maximum ordinate is at 16 cm. On 5th July the series was well 
represented by seventy-nine females from 148 to 224 mm , and an average 
size of 178'7 mm., or 7 inches, and forty-one males from 143 to 222 mm., 
with an average of 176-9 mm., or 6}+2 inches; the mean size of the group 
with sexes combined being 178'1 mm., or 7 inches. On 31st July the 
mean size of 109 females was 195-7 mm. (74+ inches), and the range from 
163 to 239 mm.; the mean size of 31 males was 185°3 mm. (7,5; inches), 
and the range from 164 to 224 mm., the mean size of the mixed group 
being 193:0 mm., or 72 inches. 

In the Firth of Forth on 9th-13th May, twenty-six females ranging 
from 109 to 178 mm. had an average size of 148°0 mm., or 543 inches, 
and 21 males, an average size of 151-4 mm. (542 inches) and a range 
from 111 to 18{ mm., the mean size of the group being 149°5 mm., or 
5f inches. On 23rd July the mean size of the mixed group, now the 
third, was 179-1 mm., or 7,1, inches. 

It appears from these averages that the mean size of the common dab 
in the Firth of Forth when about two years old is nearly 150 
mm., or about 52 inches in length; it is probably less in Aberdeen Bay. 

The next older series is not very fully represented in most of the 
hauls. In Aberdeen Bay in September 1900, 278 females had a range 
from 176 mm. to 267 mm., with a mean size of 213°4mm., or 8; inches, 
and 52 males, ranging from 175 to 246 mm., had a mean size of 
205°9 mm., or 8t inches. On 13th October the mean size of the females 
was 216-4 mm. (83 inches), and of the males 199:0 mm. (713 inches). 
In December the mean size of 49 females was 250°3 mm., or 91 inches, 
and of four males 241°8 mm., or 94 inches. The differences are due 
principally to unequal representation of the groups, 

Comparison may now be made of the apparent annual increment of 
growth from one series to another, and in the following Table are given 
the differences between the averages as deduced from the actual 
measurements of the different series. 

| TABLE. 
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Place and Date. Ig so) IL, to III. III, to IV. IV. to V. 

Aberdeen Bay. 

va ONC eS] OAs | 93) 2 |b |) Poona gees 
18th-26th Sept..] - — {[89:E]]| 86:4 | 78:8 | 85-2 |[92°5] - | — |[29-1]}) — } — 

9th-13th Oct. .| - — | 76°3 | 83:1 | 66:2 | - | 74:8 | = | - ae a 

8th Oct. . .| - — | 56:4) 91:4) 88:7) - - a iahs: - }-|{- 

13th Oct. . _. | 66-2 | 62-9 | 63-8 | 86:8 | 72-9/ - |77°3| - | - | 433] - | - 
olsh Oct, . lo ~ 86:4 /73°9| = 177-6) = = £ Sees 

17th-21st Dec. . | 72°0| 66° | 68:5] - - = =: = zs Sees 
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With regard to the growth from the first series to the second, the 
remarks made on a former page as to the imperfect represen- 
tation of the early series in the collection must be borne in mind. 
If the mean sizes then adopted be taken the annual increment from 
the first series to the second series becomes amended as follows:— 

September, 83°5; 9th-13th October, 82°5; 8th October, 68:4; BENET: 74:3; 18th 
October, 67°3 ; 29th November, 674; the mean being 73°9 mm. 

From the observations it would appear that the average size of the 
common dab when one year old is about 67 mm., or 22 inches; that it 
grows in the next year nearly three inches more (73'9 mm.), attaining a 
length of about 140 mm., or 54 inches; and that in the next year it 
adds rather over 80 mm. to its length, the dab when three years old 
measuring about 220 mm., or 83 inches. 

The measurements of the dabs taken in the Firth of Forth in May 
nearly, but not quite, correspond to these figures, the males of the 
second series—two years old-—measuring 148 mm., or 5} inches, and 
the females 1514 mm., or 543 inches, the mean "for the group being 
149°5 mm., or 52 inches. The best curve in Aberdeen Bay following the 
spawning season refers to 5th J uly, when this series (now III.) had a 
mean size of 178:1 mm., or 7 inches, the females being 178°7 mm., 
and the males 176°9 mm. 
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It will be observed both from the averages and the curves that the 
growth of the two sexes is at first fairly equal, but that after from about 
160-170 mm. (64-64 inches) the growth of the males becomes greatly 
retarded, while the females continue growing almost as rapidly as before. 
These differences are associated with the attainment of sexual maturity 
at an earlier stage in the male than in the female, as occurs in the plaice 
and long rough dab. ‘The male appears to reach maturity a year earlier 
than the female, namely when two years old, while the females do not 
spawn until their third year. 

The dabs of the Solway, like the plaice, grow more slowly than the 
dabs on the East Coast. The particulars of a number of collections at 
various dates will be found in the Table on page 420, and curves 
representing the first and second series in some cases are given on Plate 
XV. The measurements indicate that the first series, or brood of the 
year, reaches a length of only about 50 mm., or two inches, in the 
autumn. In these cases also it is necessary to introduce a correction for 
the smaller dabs which have escaped capture, the minimum size of those 
taken being usually from 33 to 37 mm., and the maximum size of those 
belonging to the group about 60 or 63 mm. 

If the same method is adopted as was applied to the series from 
Aberdeen Bay, the range and average size of the group at the various 
dates in the Solway becomes modified as follows :— 

Date. No. Range. | Difference. Mean Size. 

Mm. Mm. Mm, Ins, 

11th September : , 60 | 20-57 37 38°5 13 

27th September : ; 157 | 20-65 43 EMT alle wll 

10th October. ; ; 179 | 22-68 4] 42°5 144 

26th October.  ., 90 | 22-62 40 42:0 | 114 

27th November. . . | 17 | 22-62 40 42-0 | 123 

14th March : : : 50 | 25-62 37 485 | 12 

28th September hes; 198 | 20-61 41 43:0 | 18 

31st October . ; ; 171 22-60 38 41:0 | 18 

27th November , : : 85 22-62 40 42-0 | 1% 

80th December. .- . | 98 | 23-57 34 40-0 | 1, 

These averages and ranges must be regarded as approximate, but 
they fairly indicate the growth of this fish in the Solway, which is also 
indicated by the curves. 

The second series is usually imperfectly represented, but in some cases 
the curve is fairly symmetrical. On 26th October 179 specimens 
ranged from 65 to 112 mm. (2,9; to 4,4, inches), with a mean size of 
81°6 mm., or 3j inches. In this case the older fishes were not present 
in proper proportion, but taking the limits of the series as described, the 
amended mean size would be about 88°5 mm., or 32 inches. This would 
represent the mean length of a dab in the Solway when about seventeen 
months old, and show the apparent increase in a year from the first 
series of 44-5 mm., or 14 inches. On 27th November 156 specimens 
ranged from 66 to 107 mm., the mean size being 83°8 mm., or 3,3, inches. 
On 10th October, 145, with a range from 66 to 97 mm., had an average 
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size of 78°6 mm., or 33 inches. On 27th November 1900, 125 ranged 
from 68 to 108 mm., and had an average length of about 81 mm., or 3, 
inches, On 30th December, sixty-two, ranging from 67 to 98 mm., had 
a mean length of 84°8 mm., or 32 inches, 

THE LONG ROUGH DAB (Drepanopsetta platessoides, Fabr.). 

Collections of this species were obtained by the fine-meshed net from 
deep water off the Shetlands, from the Moray Firth, the Firths of 
Clyde and Forth, and from deep water off the coast of Aberdeen. 

1. Orr THE SHETLANDS. 

The hauls in the deep water in the northern part of the North Sea 
were made in August, September, and October 1900, and in May and 
December 1901. ; 

In two hauls on 3lst August and 4th September, in 62 and 65 
fathoms, about 65 miles S.E. by E. from Sumburgh Head, 3202 
long rough dabs were caught and measured. The sex of those obtained 
in the first haul was not determined, but in the second haul the sexes 
were distinguished and their measurements separately recorded. 

In each case two groups were very clearly represented, the first 
being distinctly marked off from the second by a considerable interval. 
In the haul of 3lst August there were 20 specimens belonging to the 
first series, measuring from 28 to 57 millimetres, with a range of 
29 mm., and an average size of 48:3 mm., or 14 inches. In the haul 
on 4th September 244 fishes of this series were obtained, ranging in 
length from 31 to 63 mm., and with an average size almost precisely 
the same—viz., 48°4mm. These fishes were the brood of the year, 
probably about six months old, and their small size after a summer’s 
growth attests the slow development of this species. Moreover, an 
examination of the grouping in which they are arranged in 
2-millimetre groups, or of a curve constructed on that grouping, shows 
that the smallest individuals are not adequately represented (consider- 
able numbers having no doubt escaped through the meshes of the net), 
and that the average size is more probably under 46 mm. 

The second series or group was also very well differentiated in each 
haul, separated from the younger group by a blank interval of 25 mm. 
and 14 mm. respectively, but overlapping slightly the next older group. 
In the collection of 3lst August the series (sexes mixed) commences 
at 82 mm. and extends to about 122 mm. The average size of the 551 
fishes composing the group was found to be 103°2 mm., or 4,1, inches, 
the range being 40 mm, between the smallest and the largest. In the 
second haul the sexes in this and the following series were distinguished. 
Of the 1334 fishes forming the group, 782 were males and 552 
were females. The males ranged in length from 77 mm., or very 
slightly over three inches, to 119 mm., or 43 inches, the difference 
between the largest and smallest being 42 mm., or 12 inches. The 
average size was 102 mm., or 4 inches. The females measured from 
82 mm., or about 37; inches, to 128 mm., or slightly over five inches, 
the difference in size between the largest and smallest being 46 mm., or 
113 inches. The average size was 1058 mm., or slightly over 43 
inches. The females were thus somewhat larger than the males ; 
they grow faster, as I have already explained. If the measurements of 
the males and females are combined the termination of the mixed 
group is found to be precisely as in the haul four days earlier—viz., 
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at 122 mm. (the 2-mm. grouping from 117-118 to 129-130 being 11, 

15, 8 | 8, 10, 12, 12, 16), and if the females in excess of this are 
excluded, and the males between 119 and 122 mm. are added, the 
average size of the combined group (of 1326 fishes) is 103°5 mm, or 
only 0:3 mm. greater, On the assumption that the spawning season in 
the region indicated has its maximum about the middle of March, as 
happens further south, the fishes composing the group would have an 
average age of about one year and five months. 

In each collection there are larger fishes belonging to older genera- 
tions, but the demarcation between these groups is in some measure 
problematical. With the haul of 31st August the difficulty is greater, 
since the sexes were not distinguished in that case, and thus the 
confluence due to simple variation in growth is increased and com- 
plicated by the variation in the size of male and female. In the case 
of the haul of 4th September the curve of the measurements (Pl. XVI.) 
shows a group of females beginning about 130 mm., with the maximum 
ordinate about 150 mm., and a regular decline to about 165 mm., after 
which there is irregularity and a slow fall to 235 mm. The curve of 
the measurements of males ascends from 120 mm., reaches its maximum 
at about 135 mm., and then declines rapidly to 145 mm., after which 
it slowly descends to 170 mm. The termination of the third group 
among the females may be placed at 174 mm., in which case the range 
extends from 130 to 174 mm., and the average size of the 325 fishes 
contained in it is 154°0 mm., or 6; inches, showing an increment of 
growth from the females of the previous generation of 48:2 mm. If 
the limit is placed at the point where the first interruption in the 
decline of the curves takes place—viz., 164 mm., the average size cf 

the 279 fishes in the group is slightly less—viz., 153°2 mm. 
The range of the males in this group extends from 121 mm. to 

apparently 153 mm., and the average size of the 145 fishes composing it 
is 136°9 mm., or 52 inches, showing an annual increment of growth 
from the males of the previous generation of 34°9 mm., or 13 inches. 

A fourth series of females appears to begin about 175mm. and to 
terminate about 201, the demarcation in this case being more doubtful. 
The 85 fishes comprised within it have an average size of 182°9 mm., 
or 7; inches, showing an annual increment of growth from the 
previous generation of 28°9 mm. The corresponding males are 
eighteen in number, ranging from 155 to 173 mm., and having an 
average size of 156°] mm., or 6,3, inches, and thus indicating an 
annual growth from the previous series of 19°2 mm., or # inches. 

A fifth group of females, 23 in number, is placed between 204 anit 
238 mm., with an average size of 222°8 mm., or 8# inches, and 
showing an apparent annual increment of growth from the previous 
generation of 39°9 mm., or 1,%, inches. The increment indicated is 
greater than in the previous series, which shows that the limits of the 
group are probably not accurately defined, or the proportion of the 
different sizes not equally represented. One female at 261 mm. probably 
belongs to a sixth series, 

On 16th and 19th October two hauls with the fine net were made in 
the northern part of the North Sea, in 60 to 65 fathoms, about sixteen 
miles south-east of Fair Isle, and therefore about fifty or sixty miles 
further to the westward than the hauls in August and September. 
The number of long rough dabs obtained was 1550. The first series 
comprised 180 fishes whose sex was not determined. They ranged in 
length from 40 to 68 mm., and had an average size of 53°3 mm., or 
23 inches. The second series was very distinctly defined. The 
females, numbering 464, varied in length from 79 to 136 mm., and 
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their average size was 111:4 mm., or 43 inches. The males 
exceeded the females in number, there being 557 ranging from 
81 to 123 mm., and having an average length of 102.5 mm., or 4,4 
inches. 

These averages show an increased growth in the 44 days from 
September 4th of 4:9 mm. for the first series, or the youngest fishes, of 
5'6 mm. for the females of the next series, and of *5 mm. for the males; 
the increase for the males and females of the second generation com- 
bined is 2°8mm. These increments agree pretty well with those in 
other cases at the season. Itis therefore not probable that the somewhat 
different position of the ground where they were taken affected the 
result. 

The next largest group in the October hauls was fairly well demarcated. 
The females numbered 198, and ranged from 137 to about 175 mm., with 
an average size of 155°6 mm., or 6l inches. The males, 125 in number, 
ranged from 124mm. to apparently 158mm., and had an average size 
of 137°6 mm., or 5,', inches. It is possible, however, as an examination 
of the curve indicates, that the males of this group end at 146 mm., and 
that the next group commences at 149mm. In that case the range 
would be only 22 mm., and the average size 130°9 mm., or 5,8; inches. 
Comparison of the corresponding September averages indicates an 
apparent increase in the interval of 1:6 mm. for the females, and 0:7 mm. 
for the males, taking the former average as correct. 

The remaining larger females, 23 in number, form a fourth group, 
with a range from 176 to 203 mm., and an average size of 184:°5mm., 
or 77 inches, an apparent increase of 16mm. from 4th September. 
The males above 158 mm. number 3, viz. 166, 168, and 183mm. _ If 
combined they have an average size of 172:0 mm., or 6? inches, which 
would indicate an increase of 15:9 mm. from the corresponding Septem- 
ber series (of 18 fishes). Probably, therefore, the one at 183 mm. 
represents a succeeding group. 

A haul on 19th May 1901, in 65 fathoms, about 58 miles E. by 8. 
of Sumburgh Head, and thus about 25 or 30 miles north of the place 
where the August and September hauls were made, yielded fewer 
specimens, viz. 175, and of these 141 belonged to the first series. 
Judging from the experience in some other cases, the small number of 
the larger series in this haul may have been due to the temporary con- 
gregation of the sexually mature fish on some other spot in connection 
with spawning. The 141 individuals of the first series ranged in size 
from 52 to 92 mm., the average size being 68:4 mm., or 2} inches. The 
mean size was thus 15:1 mm. larger than in October, the increment 
representing the growth in the interval of 214 days during winter and 
early spring. These fish were about fourteen months old (Pl. XVIT.). 

The next series, or those a little over two years old, was represented 
iy only fifteen females and nine males. The former ranged from 98 to 
146 mm., and had an average size of 127°9 mm., or 5 inches, showing, 
therefore, an apparent growth in the interval named of 16°5mm. The 
number of specimens is small, but the amount probably approximates to 
the true growth. The nine males ranged from 113 to 138 mm., and had 
an average size of 124°8 mm., or 413 inches, showing an apparent growth 
in the 214 days of 22:3 mm., which is evidently above the true growth, 
owing to the absence of the smaller malés, and the inconsiderable 
number, A third group of fish a little over three years of age was 
represented by six females and four males. The former ranged from 
152 to 198 mm., with an average size of 170°2 mm., or 614 inches, in- 
dicating an apparent growth from October of 146mm. The males 
ranged from 151 to 179 mm., with an average of 167:0 mm., and 



~ 

of the Fishery Board for Scotland. 379 

indicated an apparent growth from October of 28°3 mm. The number 
of specimens is too small to make these conclusions reliable. 

Another haul was made on 11th December 1901, 75 miles 8.E. of Sum- 
burgh Head, in 75 fathoms of water, and 1830 long rough dabs were 
obtained. The first group comprised 28 individuals, ranging in length 
from 45 to 61 mm., and having an average size of 54°4 mm., or 24 inches. 
These fish were about nine months old. The next series, the measure- 
ments of which give a very complete curve, comprised 1249 specimens, 
614 females and 635 males (Pl. XVII.). The females varied in length 
from 79 mm. to 134 mm., with a range, therefore, of 55 mm., and an 
average size of 104°8 mm., or 41 inches. The males extended from 81 
mm, to 118 mm., with a range of 37 mm. and an average size of 98:4 
mm., or 33 inches. 
When we contrast these measurements with those of the corres- 

ponding series in May (which was then the first series, the sexes of 
which were not determined) the mean increase amounts to 33 mm., or 
1,3, inches. This represents the apparent growth during the 216 
days throughout the summer and autumn for the group with the males 
and females combined. 

If we compare the measurements of December 1901 with those of 
October 1900 it will be seen that while the average size of the first 
undifferentiated group is greater by 1:1 mm. in December than in 
October, the averages for the males and females of the second series for 
the combined undifferentiated group are somewhat less. Thus, while 
in October 1900 the females had an average length of 111°4 mm., in 
December 1901 their average length was 1048 mm., or 6°6 mm. less. 
The males at the former period had an average length of 102°5 mm., 
while at the latter period their average length was 98°4 mm., or 4°1 mm. 
less. The range of sizes in the two cases is almost alike—viz., for the 
females from 79 to 136mm, in October, and from 79 to 134 in 
December (the next largest being 138 mm.), and for the males 81 to 
123 mm. in October, and 81 to 118mm.in December. In the latter 
case (males) the range in December is 5 mm. less; but there are only 
three between 118 and 123 mm., the transference of which from one 
group to another would make no appreciable difference in the average. 
The curves in both cases are good, the numbers are large, and the 
2-millimetre grouping shows that the point of division between the 
groups is as indicated. 

The conclusion, therefore, appears to be that the environmental 
conditions for the growth of the long rough dab were more favourable 
in the summer or autumn of 1900 than in 1901. Probably the bottom 
temperature was lower in the latter year. 

The limits of the larger series in the December hauls are not very 
clearly defined. The females of the third group begin with a size of 
138 mm., and an examination of the 2-mm. grouping shows that the 
series may end at 173 orat 183mm. The former is the best, because it 
corresponds with the rest of the curve (see Pl. XVII.), and the group as 
thus defined comprises 207 females, having an average size of 155°7 mm., 
or 64 inches, and this is 0°1 mm. more than the corresponding average 
in October. The group of males extends from 121 to either 149 or 
157mm.; if the latter is selected, the average size of the group is 
138°7 mm., or 1-1 mm. greater than in October. 

The fourth group is still less easily defined. The females, numbering 
140, appear to extend from 174 to 219 mm., with an average size of 
198°6 mm., or 743 inches; and the males, 21 in number, from 158 to 
178 mm., with an average of 166°0mm., or 6;%, inches. There appears 
to be a fifth group of 21 females from 221 to 257 mm., and baying an 
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average length of 229°2 mm., or 9 inches. ‘The limits and averages of 
these larger groups, as already indicated, are uncertain. 

II. Orr ABERDEEN. 

A series of hauls were made, from eight to twelve miles off Aberdeen, 
where a depression in the bottom exists, the depths varying from about 50 
to 70 fathoms. The number of long rough dabs obtained varied very 
considerably. The results of their measurement formed a _ great 
contrast to those described above, the curves being usually extremely 
irregular or erratic. Jn some cases a series was represented only by 
the larger or by the smaller individuals belonging to it ; in other cases 
the greater number appeared to belong partly to one group and partly 
to another. After plotting the measurements in ‘d-centimetre groups, 
in 2-millimetre groups, and in l-centimetre groups, discordant results 
were in many cases obtained. There are indications that the differentia- 
tion of the sexes was sometimes not exact, particularly in June, July, and 
August, but that this does not explain the circumstance referred to is 
evident from the curves of thehaul in December (Pl. X VII), when the 
sexes were carefully separated, all those not clearly females being opened. 
The proximity of the shallower water in and near Aberdeen Bay, where 
long rough dabs are also found,may perhaps partly explain the difference 
of the results from those obtained far from shore, since the temperature, 
and no doubt the feeding, vary within a short space, whereas in the 
deep water in the open sea the conditions are more uniform. 

_ The first series of younger fishes was not represented in the hauls in 
June and July, but they were found in the haul on 21st August. 
Eleven were then captursd ranging in size from 48 to 57 mm., and 
having an average length of 53:0 mm., or 2} inches. In September two 
were obtained measuring 54 and 58 rate On 5th November two females, 
63 and 67 mm., and four males from 60 to 64 mm., were taken, the 
average size being 65°0 mm. for the former and 62:0 mm. for the latter, 
and the mean was 63°0. On 28th November the number caught was 
eleven, ranging from 61 to 75 mm., and having an average length of 
66:'1 mm. On 16th December 116 were caught varying in size from 53 
to 80 mm., the average size being 65°5 mm., and in January none were 
taken. So far as these observations go they show a growth of 10 mm. in 
the period from 21st August to 5th November, and of 2°5 mm. between 
5th November and 16th December. 

The next series, as already mentioned, was imperfectly and irregularly 
represented in the hauls. On 28th June nineteen females from 78 to 
113 mm. were fairly well defined; they had an average length of 
97.5 mm., or 3,4 inches. Eleven males belonged to the same group, from 
90 to 117 mm., and with an average size of 103-4 mm. On 28th 
November the same series comprised eighteen females from 110 to 
142 mm., the average size being 1256 mm., or 442 inches, and eleven 
males ranging from 107 to 135 mm., and averaging 123-6 mm. The 
apparent increase in length in the five months was thus 28°1 mm. for the 
females and 20:2 mm. for the males, while the apparent annual increase 
from the preceding series was 58°7 mm. ‘The Hoe series was fairly well 
defined in this haul, the females numbering 22, ranging from 150 to 
196 mm., and averaging 175°9 mm., or 612 inches; and the twenty-six 
males varying from 141 to 174 mm., and having an average size of 
155:4 mm., or 64 inches. Comparison with the previous group shows 
an apparent annual rate of growth of 50°3 mm. (2 inches) for the 
females and of 31°8 mm. (17 inches) for the males. 

The haul on 16th December proved the most productive, 1823 long 
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rough dabs being taken, and they gave the best results. The first series 
of this haul has been described. ‘The females of the next series, 389 in 
number, were well defined, extending from about 106 to about 157 mm., 
and having an average size of 130°6 mm., or 54 inches. The limits of 
the males were also defined, but they were confluent to a remarkable 
degree with those of the next older series (Pl. XVII), They numbered 
448, ranged from 100 to about 142 mm. in length, and had an average 
size of 128°7 mm., or 5;/, inches. The indicated growth from the 
corresponding series at the end of June amounted to 33'1 mm. for the 
females and 25:3 mm. for the males, and the annual increment of 
growth deduced from the average of the previous generation was (for 
males and females combined) 64 mm., or 25 inches. 

The smallest females of the third series were 158 mm. long, but, as 
usual, the limit between this series and the next older was difficult to 
define. I have placed it at 198 mm., and the average size of 219 
fishes included in it is 178°5 mm., or 7 inches. The limit of the males 
is also difficult to decide, but they appear to extend from 143 mm. to 
180, comprising 578 fishes with an average size of 157°1 mm., or 6,3; 
inches. These averages indicate an annual increment of growth from 
the preceding generation of 47:9 mm. (14 inches) for the females, and 
28°4 mm., or 1+ inches, for the males. 

The largest females present appear to form two succeeding series, one 
ranging from 200 to 227 mm., comprising 51 individuals, and having an 
average size of 210°5mm., or 8} inches, and the other represented by 
five specimens from 245 to 265 mm., with an average size of 259 mm., or 
103 inches. The annual increment indicated by the former average is 
32 mm., and by the latter 38°5 mm., which is probably inaccurate. 
There were also seventeen larger males, of which sixteen, from 181 to 
201 mm., are classed together, having an average size of 187:1 mm., or 
72 inches; the other at 214 mm. probably represents another series. 
A haul on 15th January 1902 yielded 77 long rough dabs, of which 

46 belonged to one series—viz., 31 females varying from 106 to 145 mm. 
in length, with an average size of 123°9 mm., or 4£ inches, and fifteen 
males from 109 to 137 mm., and averaging 125°1 mm. These sizes are 
smaller than in the corresponding series in the December haul, but in 
this particular case a net with a somewhat smaller mesh than usual was 
employed. The second series present was composed of 31 fishes, twenty- 
six females, from 160 to 208 mm., and averaging 184°9 mm., or 7,3, 
inches, and five males, ranging from 147 to 180 mm., with an 
average size of 157°4 mm., or 6,3, inches. The averages in this case are 
slightly above those of December. The apparent annual increment 
of growth from one series to the other is 61°0 mm., or 23 inches for the 
females, 52°5 for the males, and 45°9 mm. for the sexes combined. 

Til. Tue Frets or Forru. 

Certain hauls were made in the Firth of Forth in May, June, July, 
and August, the same small-meshed net being employed ; one series were 
made at Station IIT., in from eight to ten fathoms, and another series 
at Station V., near the mouth of the Firth, in from 20 to 30 fathoms 
(Pl. XVIII.) The number of large fishes taken was relatively small, but 
the younger series were well represented. The brood of the year were 
found in small numbers in May at both stations ; at Station III. there 
were three, 32, 42, and 52 mm., but it is possible the latter belonged to 
the next series, the smallest member of which as defined was 57 mm. 
The average for the three was 42 mm., or 13 inches, or if the one at 52 
mm. be excluded, 37 mm. At Station V. two were caught, 32 and 49 mm., 
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with an average of 40°5 mm., the next largest, belonging to the succeeding 
series, measuring 60 mm. On 19th August, at Station IIT., 24 ranged 
from 46 to 75 mm., with an average size of 51:3 mm., or 2 inches; on 
22nd August nineteen, ranging from 45 to 59 mm., had an average length 
of 52°38 mm.; the average of the two combined was 51:9 mm., or 2,), 
inches. At Station V., on 24th July, four ranged from 39 to 51 mm., 
with an average of 43°3 mm.; on 16th August the average was increased 
to 52°3, the number of specimens being 31 and the size varying from 44 
to 59mm. On 21st August sixty-five of this series, ranging from 36 to 
63 mm., had an average length of 54:4 mm., and the mean size of the 
96 fishes belonging to this series for the dates mentioned was 54°8 mm., 
or 2,8, inches. 

The next series was also well represented in most of the hauls, and 
formed the greater bulk of the catches. In May, in 8 to 10 fathoms, 504 
of this series were taken, the sexes of which were not determined ; the 
combined group gave an average of 87:1 mm., or 3,% inches, and ranged 
from 57 to 123 mm. On 20th June this series was imperfectly 
represented, the smaller fishes being absent, and the twenty specimens 
obtained varied from 104 to about 135 mm., giving an average of 
113°5, which is too high. On 24th July 278 of this series ranged from 
83 to 135 mm., with an average of 112-1 mm., or 4,4 inches, and showing 
an increment of growth from 9th to 16th May of 25 mm., or 1 inch. 
On 19th August this series comprised 300 long rough dabs, of which 207, 
ranging from 100 to 146 mm., were females, with an average size of 
122-2 mm., (442 inches), and 93 males, from 94 to 129 mm., and having 
an average length of 112°4mm. The mean length of the series combined 
was 119-1, or 444 inches. On 22nd August the series was represented 
by 170 females and 90 males, the former varying in length from 88 to 
146 mm., and with a mean length of 122°9 mm., while the males ranged 
from 97 to 140 mm., and had a mean size of 116°9 mm. Combining the 
hauls in August the series is represented by 560 fishes, the females 
numbering 377, ranging from 88 to 146 mm., and having a mean length 
of 122-5 mm., or 44% inches; 183 males varied from 94 to 140 mm., and 
had an average size of 114°6 mm., or 423 inches. The mean length of 
the combined sexes was 120°0 mm., or 43 inches, showing an apparent 
mean growth of 7°9 mm, during the twenty-eight days from the date of 
the July haul, and 32°9 mm. in the 101 days from the hauls in May. 

At the outer station, in from 20 to 30 fathoms, this series was 
represented in the haul of 10th May by 565 specimens, ranging from 60 
to 103 mm., and having an average size of 83:4 mm., or 3,5, inches; the 
mean size was thus 3‘7 mm. under that of those taken at Station ITI. 
On 24th July the average of the series was 116°9 mm., the number of 
specimens being 334, and the range from 95 to 142 mm. On 16th 
August the average of the group was 124°6 mm. (43 inches), the number 
of fishes being 326 ; of these the females, numbering 145, ranged from 
110 to 147 mm., with an average length of 128°7 mm., and the males, 

which numbered 181, ranged from 106 to 136 mm., and had an average 
size of 121°3 mm. On 21st August the average size of 204 females 
was 1290 mm., and the range from 101 to 148 mm., while the mean 
length of the males, 243 in number, was 122°8, and the range in size 
from 106 to 141 mm. The combined August hauls for this series gave 
an average for the 349 females of 128°9 mm., or 5;); inches, and for the 
424 males of 122°1 mm., or 41% inches, while the average of the combined 
sexes was 125°2 mm. (412 inches), and that for the group as determined 
by the curve—including twenty-one males of the next series—was 
125‘7 mm. These averages are higher than those for the corresponding 
series in August at the inner station by 6:4, 7:5, and 5-2 mm. 
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respectively. This might be due to some extent to difference of rate of 
growth in the two localities; but the curve for the fish from the deeper 
water is rather better than the other. 

The apparent increment of growth of the fishes in the group, as shown 
by these averages, is 33°5 mm. from 10th May to 24th July (75 days), 
and 8°3 mm. from 24th July to 19th August (27 days), or a total increase 
in the 102 days of 41°8 mm.,or 13 inches. The corresponding increase 
in the same period at Station III. was very nearly the same, viz. 
79 mm. and 32°9 mm., the total being 40°8 mm., or only 1 mm. 
less than the other. The number of fishes on which the former 
calculation is based was 1675, the number in the latter case being 1342, 
and the close agreement of the mean increase in the two cases proves, [ 
think, that the amount of growth indicated very closely approximates to 
the truth. 

Comparison of the average size for this and the preceding group in 
the various months shows an apparent annual rate of growth as 
follows :— 

) j 

IH. | Vv. | Month. | 

|- | % inde & 
| Mm. Mm. 
| | 

Lop aa 45:1 (3 fish) | 42°9 (2 fish) 

June | A 

ya a as > | 78-6 (4 fish) 

August (1) 5 ; Sel 67°8 (24 fish) | 72:3 (31 fish) | 

1 | 
| 

Mepuat(2) at). 4: 68'1(19 fish) | 717 (65 fish) 

Larger series were present in these Forth hauls, but as usual the 
difficulty of differentiating some of them is considerable. The third 
group at the inner station in May was imperfectly represented. It 
comprised forty-five females varying from 159 to 201 mm., and having 
an average length of 183°7 mm., and fifteen males from 138 to 189 mm., 
with an average of 172°3 mm., the average for the combined group being 
180°9mm., or 73 inches. These averages are too large to represent 
accurately the real mean-size of the group. On June 20th twenty- 
seven females of this series had an average size of 178°6mm., and a 
range from 154 to 208; and seven males varying from 151 to 198, 
and possessing a mean length of 171:9 mm., the average for the group 
with the sexes combined being 177'2 mm., or 7 inches., 7.e. less than 
in May. On 24th July the average for the combined group, comprising 
twenty-nine fishes, appears as 177°8mm.; on 19th August it was 
183-5 mm. for 35 fishes, the mean length of the females being 190°9mm., 
and of the males 158'4mm. The same series on 22nd August had an 
average size of 190°6 mm. for females—twenty-eight in number—and 
1737 for three males, and the averages for this series in the August 
hauls combined are for females 190°8 mm., with a range of from 155 
to 213 mm., and for males 162°5 mm., ranging from 137 to 188 mm., 
the average for the group with the sexes combined being 186:1 mm., or 
7;°s inches, 

At the outer station in May this series, imperfectly represented, 
comprised 32 males and 90 females, the mean length of the former 
being 169°5 and the range from 143 to 185 mm., while the males ranged 
from 125 to 179 mm., and had an average of 149'1 mm. The average 



380 Part LIL. —Twentieth Annual Report 

for the combined sexes was 1545mm. In July the mean size was 
172°2 mm. for the group with the sexes mixed, and the combined hauls 
in August comprised ninety females with an average length of 
189:0 mm., and seventy-four males with an average size of 156°2 mm., 
the mean for the group being 174°2. 

It is clear from the variations in the averages, and from the curves, 
that the mean size is not truly represented. The apparent annual 
increment of growth from the previous or younger series indicated by 
the averages named is as follows:— 

Month. ITI. Vis 

Li Matis pten Mey bruh iis = a eal AUS 8 2.5.4) apie eal egal 

| June Se a cB ee 64-4 [62°2] 63°7 - | - | - 

asulp ents ee ree eal mar | a 65°7 - | oc 

August(1) .. . .| 687 | 460 | 644. | 598 | 34 176 | 
August (2). ’ : 677 | 56°8 68:1 60°3 34°] 53:0 

August(mean) . .| 68°3 | 47:9) | (Gor! 60:1 04°] 49-0 

The differences in some of these cases are considerable, and may be 
partly ascribed to the imperfection of the third series, and partly 
perhaps to its limits not having been accurately determined. In May 
at Station I1I. the smaller fishes of the group, as already stated, were 
absent, and the average was consequently too high. In June there 
were only three males in the second group, and seven in the third. 

Still older series were represented, but their limits are even more 
doubtful. In May at Station ITI. three additional groups appear to be 
present, the fishes in each consisting exclusively of females. The first 
of these, or Group IV., comprised thirty-nine specimens, with an average 
length of 225°8 mm., or 84 inches; the next contained seven specimens 
whose average length was 292:0 mm., and the next four specimens with 
an average size of 337mm. The annual increments represented by 
these wverages are 42:1, 66°2, and 45mm. In the August hauls other 
two series were represented, also exclusively females; one (IV.) com- 
prised 51 fishes ranging from 215 to 261 mm., and having an average 
length of 235-0 mm., the other (V.) comprised five from 260 to 289 mm. 
with an average size of 274-2 mm., or 1013 inches. The apparent annual 
increments indicated are respectively 44°2 mm. and 37:2 mm. 

At Station V. the fourth group, consisting of females only, gave in 
May an average of 211:1 mm., and the range was from 190 to 24] mm. 
There were two larger females measuring 267 and 312 mm. respectively. 
In the haul on 16th August the fourth group was represented by seven- 
teen females with an average of 223°5mm., and a range from 211 to 
250mm.; in the haul on 21st August it was represented by twenty- 

four females with a range from 212 to 251 mm., and an average of 
225°3 mm. There were two females measuring 288 and 310 mm., and 
one measuring 354mm. The averages given show either that the true 
limits of these older groups have not been established, or that the 
groups were imperfectly represented. While a study of the grouping 
and the curves in a given case appeared to indicate that a certain 
demarcation was natural, another case contradicted it; and it is 
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evident that a large number of measurements of the older fishes would 
require to be made at the same time in order to determine the natural 
limits of the groups. 

Very large long rough dabs were taken in the Firth of Forth. 
The largest female obtained in the hauls described at Station IIT. 
in June measured 387 mm., or 15} inches, another measured 349 mm. 
and others 310 and 312mm., The largest male obtained was 210 mm. 
8} (inches), the next in size measuring 197 and 198 mm. 

TV. Moray Firta. 

The long rough dabs obtained in certain hauls in the Moray Firth 
were also measured. On 4th July 1901 246 were caught in the small- 
meshed net in 83-85 fathoms, about 83 miles off Kinnaird Head, and 
their measurements indicated the presence of three groups. The first 
consisted of 92 females and 46 males, the former having a range 
of from 76 to 115 mm., with an average size of 98°6mm., or 3f inches, 
while the males, varying from 87 to 113mm., had an average size 
of 99°8mm., or 312 inches, the average for the group with the sexes 
combined being 983mm. The next group consisted of forty-nine 
females and fifteen males, the former ranging from 135 to 172 mm., 
with an average size of 153°9 mm., or 6,4 inches, while the males, 
measuring from 128 to 157 mm., had an average length of 140-9 mm., 
or 5%, inches. The average for the group with sexes combined was 
1508mm. A third -series comprised forty-three females with an 
average size of 188°9mm., and a range from 174 to 214, and one 
male 172mm. long. The apparent annual increments of growth 
between the successive groups in this haul are, for females 55:3 
and 35°0mm., and for males 42°3 and 31:1 mm., the apparent incre- 
ment for the second series with sexes combined being 52°5 mm. 

Other hauls were made with the small shrimp-net of the “ Garland ” 
in April and May in about 35 fathoms, eighteen miles north of 
Macduff. On April 24th the first series consisted only of eight 
fishes, namely, five females ranging from 66 to 73 mm., and with an 
average size of 68:2 mm., or 21+} inches, and three males from 67 
to 73 mm., with a mean size of 69°3mm. The next series consisted 
of nine females and fifteen males, the former varying from 127 
to 153 mm., and having an average size of 139°9mm., or 53 inches, 
and the latter ranging from 119 to 150mm., with a mean size 
of 135°9mm. With the sexes combined the first series had an average 
size of 68°6 mm., and the second one of 137°4 mm. The apparent annual 
increment of growth from the first to the second series was, for females 
71:7 mm., for males 66°3 mm., and for the combined sexes 68°8 mm., or 
214% inches. 

The haul on 3lst May yielded only two long rough dabs of the first 
series, a female measuring 96mm.,and a male 97mm. The second 
series comprised eighteen females from 127 to 155 mm. long, and with 
an average size of 142°3 mm.,or 53 inches, and seventeen males ranging 
from 124 to 152 mm., whose mean length was 138°7mm. The annual 
increment of growth based on two fishes in one series is of little value 
alone, still here they correspond well with the facts in other cases, 
showing an increase of 46°3 mm. for females, and 41:7 for males. The 
same remark applies to the amount of growth in the interval of 
38 days, as deduced from comparison of the averages. For the females 
of the first series it was 27°8 mm., and for the males 27°7 mm. For the 
second series the increment for females in the period was only 2°4 mm., 
and for the males 2°8 mm, Bi 
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V. THe Firta or CuybDe. 

A number of hauls were made in the Firth of Clyde between the 
island of Pladda and Turnberry Point in August, September, October, 
and December 1899, the shrimp-trawl of the “Garland” being used. 
The depth varied from about thirty to over forty fathoms. The 
measurements contrast with those obtained on the East Coast, and 
show that the long rough dab grows more slowly in the Clyde (Pl. XIX.), 

The first series was represented in a haul on 30th August by four 
specimens, from 41 to 45 mm. in length, and having an average size of 
435mm. On 14th September ninety-one belonging to this series had 
an average length of 45:0 mm.; of these, forty-one were females ranging 
from 39 to 52 mm., the mean size being 45°38 mm., twenty-three were 
males from 41 to 50mm., and having an average length of 45°6 mm. 
On 12th October the mean size of 232 specimens had increased to 48°9 mm., 
the range being from 40 to 57mm. In December (15th to 18th) the 
mean length of twenty-nine specimens was 52°6 mm., the range 
extending from 46 to 59mm. On 3rd April 1900, ninety-five specimens, 
varying from 49 to 64 mm., had an average size of 55:5 mm., or 2;°, inches, 
the females, fifty-seven in number, averaging 55°8 mm, and the males, 
numbering thirty-eight, averaging 55°] mm. 

Thus the increments of growth of this series in the intervals between 
the various hauls were as follows :— 

Date. Diet No. of Fish. | eee Increase. var 10idays 
| in mm. 

| Mm. | Mn. 

30th August to 14th Sept. | 15 4 and 91 | 43°5 45°8 2°3 | 1:55 

14th Sept. to 12th Oct. . | 28 91 and 232 | 49:0 | 32. | 1°14 

12th Oct. tol7th Dec. .| 66 | 282 and 29 | 528 Se | 0:57 

17th Dec. to 8rd April. | 107 29 and 95 Dou 27 0°25 

6 | | ) 120 | Ob | 
| 

The increase of 12 mm. (scarcely half an inch) in the period indicated 
is very small, and contrasts with the more rapid growth on the East 
Coast, as shown by the following particulars referring to the northern 
part of the North Sea, off the Shetland Isles (I.), and the deep water off 
Aberdeen (II.). 

|TABLE. 
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No, of ‘ Average Rate 
Date. Days. No, of Fish. Giza: | Increase. per 10 days. 

Mm. | Mm, Mm. 
( 483) | 

I. 31st Aug. to 4th Sept. . 4 20 and 244 | - ——— +) 01 
\ as-4 J 

| 
4th Sept. to 17th Oct. . 21 =| 244 and 180 Hdd tn) 4-9 2°33 

17th Oct. to19th May .| 213 | 180 and 141 68°4 151 0-71 

238 20'1 0-84 
53°0 

II, 21st Aug. to 5th Nov. . 76 11 and 6 —_— 10:0 1:31 
| 63:0 

5th Noy. to 28th Nov. . 23 6 and 11 6671 3'1 1:34 

| 28th Noy. to 16th Dec. 18 11 and 116 65°5 —0°6 oe 

| ant | 1255 1-07 

The periods do not quite correspond, and that for the northern part 
of the North Sea includesa large part of May, a more favourable month 
for growth, but they serve to indicate a more rapid growth of the 
long rough dab in autumn and winter on the East Coast than in the 
Clyde, and the average size of the series at corresponding dates indicates 
the same thing. Thus at the end of August the mean size on the 
Clyde was 43°5 mm., compared with 48:3 mm. off the Shetlands and 
53°0 mm. off Aberdeen; in October the Clyde average was 49:0 mm., 
while it was in that month 53°3 off the Shetlands; in December 
the Clyde average was 52°8 mm., compared with 65:5 mm. off Aberdeen. | 
The causes of this difference are not clear, but the more tardy growth of 
the first series on the Clyde within the considerable part of the year 
referred to would suggest a smaller annual increment and tardy 
growth in the next larger series. Such is found to be the case, and 
it at first caused a little mystification. It is well shown in some of 
the curves (Pl. XIX). 

Considering the next older series or generation, the haul on 30th 
August yielded ninety-nine specimens from 65 to 87 mm. in 
length, and with an average size of 77°6 mm., or 3,4, inches. On the 
presumption that the rate of growth in the two periods was similar, 
the difference between the average for April and this avearge would 
indicate the amount of growth in summer, viz. from 3rd April to 
the end of August, a period of 150 days, and the difference is 
22)1 mm. If the ascertained growth in the remainder of the year, 
from 30th August to 3rd April, given above, be added to this—namely, 
12-0 mm.—it indicates an annual increment at this stage of about 
34 mm., which closely corresponds to the increment deduced from 
comparison of the average size of the annual groups or series at a 
given date. 

The particulars of the second series in the various hauls are as 
follow :—On Ist August twenty were taken with an average size of 
76°5 mm., and a range from 67 to 88 mm. On 30th August the 
average for the ninety-nine specimens of both sexes was, as we have 
seen, 77°6 mm., and the range 65 to 87 mm. On 14th September the 
range of thirty-six specimens, of both sexes, was from 62 to 91 mm., 
and the average size 77°6 mm.; twenty-one were females averaging 
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79'4 mm., and fifteen were males averaging 75°2 mm. On 12th 
October the mixed series ranged from 66 to 97 mm., and averaged 
81:6 mm., the females, eighty in number, having a mean size of 
80:8 mm., and the 114 males a mean size of 822 mm. In December the 
average of the mixed series was 82:0 mm., and the range from 68 to 
103 mm.; twenty-three females averaged 85:4 mm., and twenty-one males 
78:4 mm. In April the average for the mixed series of forty-three 
fishes was 84:°4 mm. and the range from 68 to 107 mm.; the twenty- 
nine females averaged 85-7 mm., and the fourteen males 80°6 mm. It 
will be seen from this that the rate of growth of the series was very 
slow, and although the number of specimens was not very large, I 
think the averages fairly well represent the facts. From Ist August to 
3rd April the average growth amounted only to 7°77 mm. The sexes of 
the series in the early hauls were not completely determined ; but from 
14th September to 3rd April the females increased from an average 
size of 79:4 to 85:'7 mm., and the males from 75:2 to 80°6 mm., an 
increase in the former case of 6°3 mm., and in the latter of 5°4 mm. 
In both cases it will be observed that the increment, whether for the 
mixed series throughout the whole period, or for the males and females 
from September to April, is less than with the first or younger series. 
They appear to grow relatively more in autumn and winter than the 
fishes a year older. 

If we now compare the mean size of this series with the mean size of 
the previous series, the apparent increment of growth (in millimetres) 
in the course of a year, as shown in the various hauls, is as 
follows :— 

50th August. 14th Sept. 12th Oct. 15th to 18th Dec. 8rd April. 
34:1 32°6 O27 29°4 28°9 

The mean annual increment from these observations is thus about 
31-5 mm., or 14 inches. The diminishing increment shown is due to 
the relatively greater growth of the first or younger series in autumn 
and winter above alluded to, which brings the averages closer together. 

The growth of this series may now be compared with the growth of 
the corresponding group on the East Coast, and I have given below the 
particulars for the northern part of the North Sea (off the Shetlands) 
(I.) and the deep water off Aberdeen (II.) :-— 

No, of ns Average Rate 
Date. Days. No. of Fish. Sees Increase. per 10 days. 

Mm. Mm. Mm. 

551 103°2 ) 
I. 3lst Aug. to 4th Sept. 4 la r 0-4 1:0 

1334 103°6 ) 

{ 1334 
4th Sept. to 17th Oct. 21 —_—— 106°4 2°8 1:3 

| 1021 

f 1021 \ 
17th Oct. to 19th May | 218 i 126°7 20°3 0°91 

ee | 

238 23°5 0:98 

| ( 214 119°5 } 
IT. 21st Aug. to 28th Nov, 99 ; ——— \ 53 0°54 

IL 29 124°8 J 

uy heen 
28th Noy. to 16th Dec. 1S) |. Oe 44 2°4 

L448) J 
117 9°7 0°83 
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These increments are greater in relation to the period than is shown 
in he fish from the Clyde; and the annual increment deduced from 
comparison of the mean-size of this and the preceding series is, as 
already indicated, considerably greater also. Thus, for the fish off the 
Shetlands we have annual increments in millimetres as follows :— 

3lst August. 4th Sept. 16th to 19th Oct. 19th May. 11th Dee. 1901. 
54°9 05°25 = 53°1 58°3 47°0 

The mean increase in a year between this series and the younger one 
is therefore about 53:7 mm. (22 inches), or 22°2 mm. (% inch) more than 
the yearly growth in the corresponding series in the Clyde. The 
averages in the hauls off Aberdeen indicate the following annual 
increments in millimetres :— 

21st August. 28th November, 16th December. 
66°5 58°7 63°7 

The mean increase in a year in these cases is about 63°0 mm., or 2 
inches. 

In the Firth of Forth the annual increment of growth is still 
greater, 7.e. growth is more rapid, as I have already shown (p. 378), 
the mean increase from the previous series to this (in May, July, and 
August) being about 69°8 mm., or, excluding the two instances in 
May (five fishes) 70:7 mm. (23 inches), more than double, therefore, the 
growth of the corresponding series in the Clyde. The average size of 
this series at nearly corresponding dates in the various localities shows 
the same thing, as indicated below :— 

Die 

Month, | Forth. - | Off Shetland. Off Aberdeen. Clyde. 

| April . | 55°5 

| May . : 87:1 83°4 | 68°4 

| June . oH tek all a | a 99°7 

July . | 1124 | 116-9 | ; i 

“Angust =. 120001252 103-2 119°5 ee 

|September . | ie so 103°6 ‘176 

October : 2 if: 106°4 ‘ 81°6 

November . af a: | es 124°8 | 

December. ~~ ve | 101°4 129°2 82:0 
| 

Finally, the older series which are present in the Clyde hauls show 
the same tardy growth compared with the East Coast fish, the incre- 
ments in the interval between the various dates above-mentioned, from 
Ist August to 3rd April, being for the third series 1°3 mm., 1'4 mm., 
1°8 mm., 0:5 mm., and 4°7 mm. respectively, or a total growth in the 345 
days of 9°7 mm. (2 inch). The apparent annual increments of growth 
between this and the second series are respectively 30°6, 32:0, 29°8, 
29°9, and 32:2 mm., or a mean of about 30°5 mm., or 1,% of an inch. 

From the facts above described it is clear that the growth may be 
very different in different places. At approximately the same age the 
long rough dab is larger, and grows quicker, in the Firth of Forth 
than in the deep water off Aberdeen; it is larger and grows quicker 
in the latter iocality than in the deep water off the Shetlands, while it 
is still smaller and grows less quickly in the Clyde. The difference 

2A 



386 Part L11.—Twentieth Annual Report 

in the Clyde is so great as to justify the statement that there is there a 
dwarfed race of long rough dabs comparable to the dwarfed race of plaice 
to be found in the Baltic. 'The measurements and the curves (Pl. XIX.) 
sufficiently establish this, but in order to test it I have tabulated from 
the ‘ Garland’s” records the long rough dabs taken by the ordinary beam 
trawl-net of that vessel in a year in the Firth of Clyde and in the 
Firth of Forth, with the following result. Of 4716 caught in the 
Clyde, 200, or 4:2 per cent., were above nine inches in length, while in 
the Forth, of 2113 caught, 214 or 10:1 per cent. were above that size. 
Moreover, while in the Clyde there were only thirteen, or 0:27 per 
cent., above ten inches, there were in the Forth 115, or 5:4 per cent., 
above that size; in the Clyde there were two above eleven inches, in 
the Forth thirty-nine; in the Clyde one was above twelve inches, in 
the Forth nine; and while the one referred to was the largest taken 
in the Clyde, there were in the Forth three above thirteen inches 
and one above fourteen inches. They have been obtained in the Forth 
as large as 164 inches (420 mm.). Such large long rough dabs I never 
found in the deep water off the Shetlands. 

THE WHITING (Gadus merlangus, L.). 

In last year’s report the results of the measurements of a considerable 
number of whitings caught in the autumn and winter of 1900 were 
described, and since then a large number of others have been measured 
at various dates, making a total of nearly 50,000 of this species. In 
1900 hauls were made in the deep water off the Shetlands at the end of 
August, beginning of September, and in October, and in 1891 in May 
and December. The hauls in Aberdeen Bay in the former year com- 
prised the months of September, October, and December. In 1891 
collections were made in every month from May onward and one in 
January 1902, and similar collections were obtained from the deep water 
lying eight to twelve miles off Aberdeen, Collections were also made in 
the Firth of Forth in the summer, and in the Moray Firth occasionally. 

While the general result is to confirm the conclusion previously reached 
as to the rate of growth of the whiting, the additional observations throw 
light upon the variation in growth at different seasons in the same 
locality, and at the same season in different localities, and the influence 
which temperature appears to exert in connection with such variations. 

The earliest series, comprising the smallest fishes, were first caught with 
the small-meshed net, in Aberdeen Bay on the 3lst July, in the 
Firth of Forth on 23rd July, and in the deep water off Aberdeen on 21st 
August. None were caught in hauls in Aberdeen Bay at the end of 
June and on 5th July, norin the deep water off Aberdeen at the end of 
June (28th) or the end (50th) of July. A haul in 85 fathoms on 4th 
July off Kinnaird Head, at the entrance of the Moray Firth, failed to 
yield any whitings under about 8 inches; and in the deep water off the 
Shetlands none were procured in May, but a few were procured on 31st 
August, 4th September, 16th October, and 11th December. 

Moreover, an examination of the appended Table (p. 388) will show 
that while the numbers at first caught were generally few, the sizes were 
relatively large, and that as the season advanced greater catches were 
obtained, and at the same time the minimum size became reduced and 
the maximum size increased. In Aberdeen Bay six were taken on 31st 
July, and the smallest was 95 mm. (3? inches), and the largest 125 mm. 
(412 inches); on 4th September, of 557, the smallest was 85 mm. 
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(32 inches), and the largest 148 mm. (51% inches); in October the 
smallest was 67 mm. (2% inches), and the largest 174 mm. (64 inches), 
and they were caught in thousands. Much the same thing was observed 
in the hauls in deep water off Aberdeen, and here these small whitings 
were later in appearing than in the bay. 

The increase in the maximum size in successive hauls is explicable by 
the growth of the fish in the interval; but the gradually increasing 
abundance of smaller and smaller whitings at the bottom and in the 
inshore waters, as the season advances, is no doubt due to the circum- 
stance that they abandon their pelagic habit toa greater and greater extent 
as the upper layers of water become colder, and they then appear in 
the bay and shallower inshore waters in great numbers. Later, during 
winter, while still present in the bay, they to a large extent withdraw to 
the deeper water offshore, where the temperature is somewhat higher. In 
the deep water between the Shetlands and Norway very few young 
whitings were caught on the bottom—-the greatest number in a drag was 
sixty, compared with thousands in Aberdeen Bay. This may be due to 
a prolonged pelagic habit, or to spawning taking place for the most part 
near the coast. In the latter case the distance traversed by the mature 
whitings must be considerable. The question will no doubt be settled 
when the upper layers of water are properly explored. 

The growth of the young whiting is very rapid. The spawning season 
extends from the beginning of March to the end of June, or beginning of 
July, with its maximum about the end of April, and, at the temperature 
of the water at that time, the eggs will take about ten or twelve days to 
hatch. The bulk of the larval whitings may thus be regarded as 
beginning their independent pelagic life in the early part of May, at a 
length of about 3°5 mm. (4 inch). By the end of the summer they have 
grown thirty times longer, exceeding, on the average, four inches in 
length. 

The ranges and averages derived from the measurements of the small 
whitings caught are given in the Table below. 

In Aberdeen Bay the six whitings of this series caught on 3lst July 
had an average length of 112 mm., or 4,5 inches, a size much too large 
for the date, owing to the absence of the smaller fishes. On 4th 
September 557 ranged from 85 mm., or 33 inches, to 148 mm., or 
5+3 inches, the average being 109°8 mm., or 4,°, inches. On 10th 
September the range was from 76 to 157 mm. and the mean length 
110°4 mm. (4% inches). On 18th October the range was from 67 to 
174 mm. and the average length 115°6 mm., or 4,% inches. On 29th 
November the mean length was 136°7 mm., or 52 inches, the largest 
measuring 190 mm., or 74 inches. 
We thus see that from 4th September until 29th November, an interval 

of 86 days, the young whiting (in 1901) apparently increased its length, 
on the average, by 26-9 mm. (1+; inch). The largest measured, as stated, 
about 190 mm. in November and 148 mm. on 4th September, which 
shows a maximum increase in the 86 days of 42 mm., or 114 inches. 

| TABLE. 
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Place and Date. No, | Smallest. | Largest. | Average Size. Increase, 

Aberdeen Bay. Mm. | Ins.} Mm. | Ins.} Mm. | Ins. | Mm, | Ins.! Days. 

1901 

5th July 

B31st do. Rel teleas Gl eS ales iemon y| #461 (119) ) fae 

4th September (1) ...) 478 | 85 | 38/ 143 | 58 |1098] 4.5 

4th do. (2)) al) 7988) 1 8k W148 Wo ee 09-65 AqS Se ey 

Combined (1,2) ...| 557 | 85 | 88 | 148 |542] 109°8| 4,8, | 

| 10th September (1, 2)...| 1861 | 76 | 3 157 | 6,3) 110-4] 43 O;Gya eae | 6 

| 18th October ... P| SHO O75 | 28 S174 NGL | MN Gy) Ate Seon eee | 39 | 

6th November... ...,| 1298 | 71 | 213) 186 | 7,8) 1384-0} 53 | 18°4 | 3 20 | 
| [230°0}) [58] | [14-4] | | 

| 29th November _...| 716 | 92 | 88 | 190 | 74 | 136-7] 5g | 2-7 | 93 | 

Niven aveeember a|. 780 | ‘94.1 Sig]. 178 1-7 1855153, 1-9 eee 

| 1902 

| 15th January ... Hall (SUS 88) a) oe | 90S ses S04) Wes plies |r ee 
| [139:0]| 54 [3°5] | 

It is evident, however, that the range and the averages in many of 
these cases require correction, owing to the fact that the smaller fishes of 
the series are not, especially in the earlier months, properly represented 
in the collections. This is caused partly by the meshes of the net being 
too large to retain them, and chiefly by the fishes at this stage not living 
at the bottom but being dispersed in the water between bottom and 
surface. And it is clear that the numbers that thus escape capture 
may be considerable, although it would be difficult to assign the propor- 
tion for any given month. Small whitings much below the minimum 
sizes stated are procured in tow-nets late in the season. Thus, at the 
end of July specimens from 17 to 30 mm. were procured in the Moray 
Firth, and on 9th August others from 22 to 65 mm. ; on 29th August 
four caught in the Forth measured 24, 26, and 59 mm.; one on Ist 
October was 19 mm., and on 3rd October four, measuring 41, 47, 70, and 
72 mm., were taken in Aberdeen Bay in mid-water, and one of 56 mm. 
on 6th October. Clearly, therefore, the lower limit at the end of summer 
and in autumn is below what is represented by the catches of the small- 
meshed net. In January, however, we get, I believe, a fairly accurate 
idea as to the minimum size of the series at that time, because the hauls 
were then made with a smaller-meshed net (fig. 1,8), from which few, if 
any, whitings below the size of those taken could escape, and the limit 
then was 88 mm.,, or 33 inches. In July, when spawning has scarcely 
quite terminated, it is obvious that a considerable proportion of the 
young whitings must be small. In the Firth of Forth, as stated below, 
they ranged from 54 to 109 mm. on the 23rd of that month—a range of 
55 mm.; and, looking to the fact that the ascertained range of the series 
late in autumn and in winter exceeds 100 mm., and may be 115 mm., J 
think the ranges and averages may be tentatively amended in the 
preceding mcnths as follows ;— 

CUE - 
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Month Range. | me hpi es 
| ; o™ | Mean Size. 

| ; Mm. | W100 i ie oF 

| End of July - Ke 25-125 | 750 | 213 

| End of August .. ... | 40-148 94:0 | 32 

| End of September ng 50-165 ROT 73 44 

End of October .. 4 60-180 120-0 43 

End of November of 70-190 130°0 bt 

End of December hi 80-190 135-0 54°5 

These ranges and averages must be regarded as tentative and 
approximate ; but at all events it is evident that the growth of the young 
whiting in the summer, and especially in May, June, and July, must be 
very rapid. From the beginning of September until the end of 
November the increase calculated from the measurements amounted to 
26°9 mm., and, as amended, to 36°6 mm., and this increment, it must be 
noted, took place with a falling temperature of the water, At the 
beginning of September the mean size calculated was about 109-8 mm., 
or, as amended, 94 mm., and as the average whiting started life in the 
early part of May with a length of 3°5 mm., the increment of growth in 
May, June, July, and August—approximately 110-120 days—would be 
about 90 mm., or 3,*, inches, which is at the rate of 7°8 mm. for each ten 
days. The next older series of whitings (whose minimum size is not 
subject to the same doubt and qualification) increased in part of the same 
period, namely, from 30th May to 4th September—an interval of 97 days 
—by 54°9 mm. (2,% inches), or at the rate of 5-66 mm. for each ten 
days. 

This circumstance alone, I think, would remove any doubt as to the 
real age of these whitings belonging to the first series. It seemed to me 
at first surprising that the whiting in the course of a single summer and 
autumn should, on the average, grow from a few millimetres to about five 
inches in length, and that some undoubtedly of the same series, 
although, no doubt, spawned earlier in the spring, should even reach an 
extreme length of about 74 inches at the end of autumn. The belief 
that they were really in their second and not in their first year seemed 
reasonable, and this view received some support from the grouping of 
the very smallest whitings in several hauls in the autumn* both in 1900 

* Nineteenth Ann. Rep., Part iii., p, 187. 
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and last year. In the haul on 18th October, for example, the fifty- 
two smallest whitings, measuring from 67 
to 89 mm., formed a pretty distinct group : 
by themselves, as represented in the adjoin- 
ing figure, but the steepness of the upward 
slope of the large curve (a) showed that 
they belonged to the same series, and that 
a portion of the somewhat larger (but still 
small) fishes were absent, and perhaps had 
risen from the bottom. If the fish were in 
their second year they would have lived 
through two summers, a supposition con- 
tradicted by the proved rate of growth ; 
and, moreover, no small whitings to repre- 
sent such a hypothetical series were ob- 
tained in winter, spring, or early summer 67 mm. Siena 

—not until July—either on the bottom or 
in midwater, although the large otter-trawl with the finest-meshed net 
was employed. 

The young whitings taken in the deep water off Aberdeen also showed 
a considerable increment in length, the mean size, computed from the 
measurements, increasing from 105°1 mm. on 3rd September to 143°3 
mm. on 15th January, an increase of 38:2 mm. (14 inches), witha falling 
temperature. The particulars are given in the following Tabie, and it will 
be seen that the average size in the deep water in January was consider- 
ably greater than in Aberdeen Bay. This may be partly owing to the 
temperature in the former place being somewhat higher, but an 
examination of the curves for the two localities shows that it is for the 
most part caused by the larger fishes moving off from the shallow water 
in winter in greater proportion than the smaller fishes. The next older 
series (see Table, p. 451), 7.e., over one year, are fairly abundant in the bay 
in the summer, and they move offshore in September and October as the 
smaller whitings come in, the larger of these again moving off in winter. 
This is the main reason, as the curves indicate, of the actual diminution 
of the mean-size for the winter in Aberdeen Bay, although growth then is 
likewise retarded. 

Place and Date. No. | Smallest. | Largest. | Average Size. Increase. 

Off Aberdeen. | Mm. |Ins., Mm. Tns|| Mm. | Ins. | Mm. | Ins.| Days. | 

Deep Water. | | | | | | 

1901 | 

| 28th June ae al 

| 30th July 

Ast August ... ...| 9 | 100 | 38] 156 | 68,(129-9] 

| 3rd September ..| 94 | 81 | 8%] 136 | 5g (105-1) 

5th November... sol) HB 80 | 33 | 160 | 6,5,)1238°4) 42 

28 do. laSio 83 | 34 | 184 | 7} |124-0| 4¢ O26 S| senate 

16th December 7 778 85 | 38 | 173 | 648 129-3 ay 5:3 | 3, | 18 

1902 

15th January... _...| 490 | 106 | 43,! 183 | 7,3,|143°3] 58 | 14:0 || 30 
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The collections from the Firth of Forth also indicate the rapidity of 
growth of the young whiting in summer, and they show at the same time 
that they are first obtained in somewhat shallow water. A haul on 23rd 
July at Station III., which is situated well up the Firth (east of Inch- 
keith), in 8 to 10 fathoms of water, yielded 911 young whitings, while a 
haul on the following day at Station V., at the mouth of the Firth, in 
20-30 fathoms, yielded only 34, and they were of larger size. In August, 
while then abundant at the outer station—although not so numerous as 
at the inner one—they were also of larger size, the smaller fishes, no 
doubt, being above the bottom and beyond the reach of the trawl. 

At Station III. the whitings increased from 78°6 mm., or 34 inches 
(or, as amended, 75 mm.), on 23rd July to 103-4 mm. on 19th August 
an increase of 28-4 mm. (11 inches) in twenty-seven days. The mean 
size of 3033 on 19th—-22nd August was 103°6 mm., or, as amended, 105-0 
mm. (41 inches), an increase of 30 mm. in thirty days. The size of the 
largest fish of the series increased in the same period from 109 to 148 
mm., an increment of 39 mm. At Station V. the 34 caught on 24th July 
had a mean size of 87°4 mm. (corrected to 80°0 mm.), while on 16th 
August the mean size of 100°6 was 116°8 mm. (42 inches), or, as amended, 
110°0 mm., showing an increment of about 30 mm. (1,%; inches) in 
twenty-three days. 

Place and Date. No. | Smallest. | Largest. | Average Size. Increase. 

Firth of Forth. Mm. |Ins.| Mm. | Ins.| Mm. | Ins. | Mm. ine Days. 

ile eal | | 

1901 | 

o3rd July ... _...| 911 | 54 | 24] 109 | 4,5] 78-6] 38 | 
| [750] (248) 
19th August (1) ...| 1391 | 79 | 38) 148 | 543)1043} ... | 25°7 a ae 

19th do. (2) ...| 678 | 72 | 248) 148 | 543) 101°8} 4 23°2 | 1} 27 

Combined (1,2) ...} 2069 | 72 | 243) 148 | 515] 103-4) Ag, |[28°4]) ... | 27 

ieee 
22nd August ... peal gOde| (Ofh ieee... Se elOSsONi ae Osos 3 

19th, 22nd combined | 3033 | 67 | 28 | 148 | 543| 036) 4a.) ... |... | 30 
— ee oe eee 

[1050], 44 |[30°0] | 30 

VE | 

24th July wi | 384] 69 | 22) 108 | 44] 87-4) 34, 
[80-0], 3% | 

16th August ... ..| 1006 | 88 | 34 | 160 | 65,)116°8| 48 | 29-4 | 153,| 23 
[120:0]| 4,8; | 30°0 | 1,8," 28 

In the deep water off the Shetlands, as already mentioned, young 
whitings were taken only in small numbers. The increase (computed 
from the measurements) amounted to 21:2 mm. (4 inch) in the forty-six 
days from 3lst August-4th September to 16th—-19th October, but the 
number of fishes is too small to make the conclusion quite trustworthy, 
and the localities were about sixty miles apart, although the depth was 
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the same. In May 1901 several hauls were made with the small-meshed 
net, but only a few of the smaller whitings were caught. On the 19th, 
about sixty miles E. by S. of Sumburgh Head, in 65 fathoms, four were 
taken apparently belonging to this series, and they measured 201, 202, 
210, and 223 mm. ; the next largest was 236 mm. On tne 20th, in the same 
locality, other seven were caught, measuring from 200 to 229 mm., the 
next being 234 mm., and on the 21st, a few miles further north, in65—70 
fathoms, five were obtained ranging from 187 to 228 mm., the next being 
251mm. These whitings appear to form part of a series, but where the 
division occurs it is difficult to decide. Above 24 cm. the whitings are 
numerous, and form a well-defined group.* 

On 11th December 1901 another haul was made with the small-meshed 
net in deep water off the Shetlands, and among the whitings obtained 
were sixty measuring from 80 to 164 mm. (3}-6,% inches), with a mean 
size of 125'1 mm. (412 inches), or, as amended, 122°0 mm. (43 inches). 
The curve in this case is good, except that the whitings between 10 and 11 
em, are not proportionally represented. 

| 

Place and Date. No. | Smallest. | Largest. |Average Size. Increase, 

Off Shetlands. Mm. |Ins.| Mm, |Ins.| Mm. | Ins, | Mm. | Ins.! Days. 

Deep Water. 

1900 | | | 

3lst August... saelh dKO) 12 BEA, 99) |) 36.2921 | 3: Mee llores 
| [800], 33; | 

4th September seeife ste! 79 | 38h 1118 | 48) 99:1! 38 

—_—_—_—_ |] —___ | ee 

Combined ... valh wad ig | 3g | 118 | 48 | 96:2} 32 

———a | ———— ee 

16th October ... les | 116 ) tee as0 | 5s [123-7] 4z | | 

19th do. see coal uae 98 | 3% | 139 | 53 | 65531) 452." | os al eee 

| Combined ... od) 25 98 | 32 | 1389 | 53 1117-4 420 1212 Oe | 
eee ee aera J ee 

19th May >| 4 | 210 eg | 298 | gp rary. |. | 

ST cio) mike rea a | 200 | 7Z | 229 | 9 [212-4] | | 

21st do. ae alee | 187 78 | 228 | 9 [207-2] | 

11th December Sate 160 80 | BE | 164 6%, 125:1 | 448 

See vee ee 
Moray Firth. 

1901 

Burghead Bay. 

25th December ...| 601 85) | ise P80) alee LIST Aes 
[132°5] 

* The 2-mm. grouping is as follows aa 

187 —189—19 1— 193 —195— 197 —199—201— 203 —205— 207 —209—211—2138—215—217 
1 1 SO eeonr aoe 1 1 1 1 

219—221—223 — 225 — 227 —229—231—2338— 235 — 231 —239—241—243—245— 24) —249 
1 1 1 1 1 1 il ae 

Pit Fig Mych i g Eee fckay 
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If this average and range be compared with those for the corresponding 
date at Aberdeen Bay and the deep water off Aberdeen, it will be seen 
that the latter are larger, the difference in mean-size being over 13 mm. 
and 6:7 mm. respectively. This is in agreement with the results derived 
from the measurements of haddocks and long rough dabs, growth 
in summer and autumn being less rapid in the deep water in the northern 
part of the North Sea, as one might expect from the more tardy cycle of 
temperature changes. Growth in winter and spring is, however, more 
rapid in the deep water than near the shore; but the evidence on this 
point in the case of the whiting is slender, owing to the imperfection of 
the hauls in May. If we assume that the conditions were essentially 
similar in December 1900 as in December 1901, then we would have the 
following ranges and averages for the respective dates, as computed from 
the measurements and as amended :— 

| Average Size. | 

Month. No. Range. | | 

| | | Computed. | Amended. | 

| | Mm. | Mm. | Mm. | 

Slst August, 4th September fe | 24 | 79 (35)-118 | 96:2 | 76°5 

16th to 19th October... Ae ...| 25 | 98 (55)-139 | 7-4 | 97:0 

Mi December |= sf 60 |. 80’) a4] eB | 854 
19th, 20th May a sh ...| 16 | 187 (140)-229 | 210°5 | 184°5 

The maximum size from the first to the third case increased by 46 mm., 
and I have assumed an increase of 45 mm. for the minimum size in the 
same period. The mean-size, uncorrected, increased by 28:9 mm., and, 
as amended, by 48°6 mm. in the 102 days to December. In Aberdeen 
Bay, from 4th September to 17th December (in 1901), the apparent 
increment amounted to 25°7 mm. and the amended increment to about 39 
mm., so that during this period the rate of growth seems to be only 
slightly more rapid in the deep water than in Aberdeen Bay. But the 
average sizes, whether directly computed or amended, differ considerably 
at the corresponding dates, In the beginning of September it was 96:2 
(or 76:5) off the Shetlands, while in Aberdeen Bay it was 109°8 (or 94:0), 
a difference of 13°6 (or 17°5 mm.); in the middle of December it was 
125-1 mm. off the Shetlands, while in Aberdeen Bay it was 135°5 (133, 
ed). It is not imprebable that the spawning season in the two areas may 
vary to some extent—and in that case the facts point to its being later in 
the north—but it is pretty certain, I think, that the seasonable rate of 
growth differs in the two regions. 

It would be of interest to test the relative increments during winter. 
In Aberdeen Bay it amounted in the period from 17th—21st December 
1900 (8059 fish) to 30th May 1901 (366 fish) to 17°] mm. in the 160 days, 
showing very slow growth, which, we may feel sure, was made up in April, 
and especially in May. As stated, the collections from the deep water off 
the Shetlands in May were imperfect; but since a series begins before 
250 mm. (extending to about 330 mm.), and the interval from the end of 
the first series in December to the beginning of this series in May—five 
months later—amounts to less than 86 mm..(thus excluding the possibility 
of an intermediate series), it appears certain that the few whitings 
obtained in May, ranging from 187 to about 230 mm., represent the first 
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series present in the preceding autumn, the bulk of the shoal having 
probably risen from the bottom and escaped capture. If we construct 
such a series, with the usual range, in front of the one beginning about 
24 em., viz., back to about 140 mm., then the mean-size of these whitings 
when about a year old, in May, would be approximately 184°5 mm., or 
74 inches, the smallest measuring about 53 inches and the largest about 
9 inches. On this hypothesis, the growth in the five months (about 155 
days) December to May, would amount, on the average, to about 59°4 mm. 
(23 inches), compared with the 17 or 18 mm. (41 inch) of increment for 
the corresponding series for the same time in Aberdeen Bay ; and the 
deep-water whitings in May would correspond in length to those got in 
Aberdeen Bay in July. The increase is great, but in the case of the 
haddock, where the series are somewhat better represented in December 
and May (p. 404), the increase in the five months amounted for this series 
during the same period to 62 mm. in the deep water off the Shetlands and 
to 35°3 mm. for Aberdeen Bay, calculated in the average size derived 
directly from the measurements. Since the whole annual iucrement 
between Series I. and Series IT. in the deep-sea haddock, calculated on the 
December curves (which are extremely good), is 128-9 mm., it follows that 
the remaining 69°5 mm. must be made up during the other seven months 
of the year, from the middle of May to the middle of December, so that 
the winter and spring growth in the deep water is approximately at the 
same rate as during summer and autumn. This forms a marked 
contrast to the growth in the two seasons exhibited in Aberdeen Bay, 
and is, no doubt, due to the greater uniformity of the conditions 
throughout the year, and especially to the much slighter seasonal 
changes of temperature that occur in the deep northern waters. In 
connection with this it may be further remarked that the distinctive- 
ness and separation of the early Series I. and II. are much greater in 
the deep water than in the inshore waters, and this is true not only of 
the whiting, but also of the haddock, the Norway Pout, and the long 
rough dab. 

The range and relative growth of the Ist Series of Whitings at the 
different dates is represented in the adjoining figure. 

LT I I LES August, September. 

October. 

December. 

TS 

10 15 20 

In its second year the growth of the whiting is also rapid, and in 
inshore waters, as Aberdeen Bay, it exhibits the same variation with the 
season as in the earlier series. 

In the following Table I have given the particulars of the ranges and 
averages in the various months, tracing the series from the early part of 



eS 

of the Fishery Board for Scotland. 395 

October 1900, when it was about six months old, to January 1902, when 
it was approaching its third year. On 30th May, when over a year old, 
the average length was 151°3 mm., or 542 inches, and the range from 
113 mm. to 189 mm. From the end of May until the end of July they 
increased in mean length from 151:3 mm. to 192°5 mm. or 7,°, inches, an 
increment in the sixty-two days of 41°2 mm. (13 inches). ‘The smallest 
of the series increased by 24 mm., and the largest by 55 mm. (2,%; inches). 

Serres I. (8th October 1900) to Serres IT. (15th January 1892). 

| Place and Date. | No. | Smallest. | Largest. | Average Size. Increase. 

Aberdeen Bay. Mm. |Ins.| Mm. |Ins.| Mm. | Ins. | Mm, | Ins.| Days. 

1900 

8th October | 2293 | 69| 23) 173 | 648) 119°5| 413 

13th do, DFS) | 72) See ekSOl Wize WIsee7 ee bese 

Combined ... .| 2501 69 | 228 | 180 | 74 |1210| 43 

31st October ... .| 3702 | 60 | 24 | (196) 196*7 | 4te"|" 5-7.) 4 | 220 
pars | IT APPR Ss 

Average, October...) 6203 GO | 22 | (196)| ... | 1244) 4% 

17th to 21st December| 8059| 77] 8 | (197)... [1342] 53 | 98 |g | 59 
—— 

1901 | 

30th May 366 | 113 | 4,%| 189 | 7;%|151°3| 548 | 17-1 | 3a | 160 
| 

13th June (1) ... 431 | 107 | 4,3, 2083/8 |1563| 62 | 50 | 3 | 14 

18th do. (2) ... 3579 | 113 | 4.%| 207 | 8,8|158°8| 62 | 7:5 | 3 | 14 

Combined (1, 2) 4010 | 107 | 48,| 207 | 843| 158-5| 62 | 7:2 | 8, | 14 

5th July 246 | 124] 4g | 224 | 812/163-4| 67, | 4:9 | | 22 
(174'0) 

31st do. 411 | 137 | 58 | 244 | 98 |192°5| 7,% | 29°1 |13,| 26 

4th September (1, 2)..., 70 | 158 | 64 | 235 | 94} 206-2) 88 | 187 | 3% | 35 
| 

10th do. (1) 105 | 158 | 6} | 252 | 915|[204-1]] 87, | 

10th do. (2) 309 | 163 | 6,7;| 245 | 98 |[201°9] 

Combined (1, 2) 414 | 158 | 64 | 252 | 48 [202-4] 

18th October (1) 71 | 179 | 7a;| 256 |102,|2226| 82 | 164 | § | 44 

18th do. (2) 144} 185 | 7,8,| 267 |103 | 223-6] 833] 17-4 | 44] 44 

Combined ... 215 | 179| 7~;| 267 \10k | 223-2| 812] 170 | 24) 44 
| | 

6th November... 19 | 190 | 74 | 242 | 94 [209-1] | 

29th do. 76 | 192 | 7%,| 268 |10,3,|[217-6] 

17th December 42 | 189] 7,%,| 254 10 [201-7] 

1902 
| | 

15th January ... 5 | 209 | 83] 258 (10,3) 227-2) 818 | 4:0 | | 89 

Pe 
| 
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From 3lst July to 18th October, when the mean size was 223°2 mm., 
or 8+3 inches, the increase amounted to other 30°7 mm., or 1} inches, the 
total mean increment in the 141 days being 71:9 mm. (213 inches). In the 
same period of 141 days the smallest grew from 113 mm. to 179 mm., an 
increase of 66 mm., while the largest increased from 189 to 267 mm., 
an increment of 78 mm. (3; inches). In some of the hauls in 
autumn the average size, as computed from the measurements, exhibited 
not an increase, but a decrease. An examination of the curves, and 
in some cases of the range alone, makes it clear, however, that this 
diminution is owing to the imperfect representation of the larger fishes. 
The numbers of the whitings of this series caught in autumn diminishes 
owing to offshore migration, and the earliest to go are the larger ones. 
On 15th January only five were taken, and their average size was 
227°2 mm., or close upon nine inches. On 30th May the same group— 
then beginning their third year—measured from 219 to 311 mm., the 
computed mean size being 251°9 mm., or 942 inches. Since the mean size 
of the previous series on 30th May was 151°3 mm., the increment in a 
year amounted to almost exactly 100 mm., or about four inches, 
It will also be seen from the Table that from 8th—13th October 1900 to 
18th Octeber 1901 the increase in the mean length was from 121‘0 mm. 
to 223:2 mm., a similar increment in the year of about 100 mm., or 4 
inches, and this amount agrees with the mean annual increment deduced 
from comparison of the averages. 

This series of whitings in their second year was represented in hauls 
elsewhere. In the Cromarty Firth on 1st June 78 whitings belonged to 
the series, ranging from 119 to 198 mm., the average size being 161°4 mm., 
or 63 inches, and the curve formed is symmetrical. In the deep water 
off Aberdeen on 28th June, in 65 fathoms, 114, ranging from 141 to 
212 mm., had a mean size of 181:1 mm. (7 inches). The curve, however, 
is imperfect, the fishes not being present in due proportion, and a 
more accurate mean size would be about 186 mm. At the same place on 
30th July very few whitings were taken, and only seven apparently 
belonging to this series. On 21st August seventy were taken, measuring 
from 174 to 252 mm., and with an average length of 214°9 mm., or 
84 inches. On 3rd September eight caught had a range from 150 to 
212 mm., anda mean size of 182°6 mm.—obviously unrepresentative. On 
5th November nine, ranging from 223 to 283 mm., had an average size 
of 255°7 mm. On 28th November nineteen ranged from 198 to 
287 mm., the mean size being 242°3 mm. On 16th December they 
were more abundant, and the curves are satisfactory, the 207 fishes 
ranging from 192 to 278 mm. and having a mean size of 231-8 mm., or 
9% Inches. On 15th January 1902, 126 of this series ranged from 
194 to 277 mm., the average size being 231:1 mm. 

It will be observed that this series was scantily present in the deep 
water off Aberdeen in the summer and more abundant in the bay, while 
the opposite occurred in December and January. More correct averages 
and ranges would probably be obtained by combining the series from the 
two localities, Owing to the very small numbers taken in the deep water 
in summer the combination would only slightly affect the averages for the 
bay, but in November, December, and January the combination gives the 
following ranges and means :— 

28-29 November, 95 from 192 to 287 : average 224°8 mm. 
16-7 December, 249° TSS Rey ene 2264 

15, Sannary.) UST ||), 1GAY Ooi sr, 230°9 ,, 

In the collections from the Firth of Forth this series (II) was well 

met a, 
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represented in some of the hauls, At Station III., on 9th-13t h May 
740 ranged from 71 to 171 mm. (2;% inches to 6% inches), the average 
size being 124°9 mm., or 443 inches. At Station V., in deeper water, on 
10th May, 1148 ranged from 77 to 173 mm., the mean being 130 mm., 
or 53 inches, The two combined, numbering 1888 fishes, had an average 
size of 128-0 mm., or 5,); inches, and this may be taken as the average 
length of the whiting in that locality when about one year old. 

At Station IIL, on 23rd July, 569 had a range from 116 to 248 mm, 
and an average size of 174°9 mm. At the outer station on the following 
day 340 ranged from 133 to 243 mm., the mean being 168°8 mm. The 
average size for the combined measurements of the 909 whitings is 
172°5 mm. or 613 inches, the increment of growth indicated in the 83 or 
84 days from the May hauls thus being 44°5 mm., or 1? inches. The 
largest had increased by 75 mm., or 212 inches, and the smallest by 
45 mm. . 

On 19th and 22nd August, at Station II]., 461 ranged from 153 to 
279 mm., and had a mean size of 200°6 mm. At Station V., on 16th 
August, 153 ranged from 149 to 265 mm., the mean being 186°5 mm. 
The mean for the series combined is 200°6 mm., showing an apparent 
growth from the July hauls of 25-7 mm., and from the May hauls of 
75:7 mm., or 3 inches. 

The larger whitings collected from the deep water off the Shetlands 
have been found difficult to group satisfactorily. In the hauls in 
August and September none were procured between 118 mm. and about 
290 mm. (114 inches). In October the interval was from 139 to 
222 mm., and only one was got at this size, the next being 257 mm. In 
December the interval was from 164 to 236 mm., and the next largest 
was 257 mm., then 262, 266 mm., after which they were numerous. In 
May the interval was much less, but very few were taken 
between 22 and 25 cm. The curve of the great bulk of the whitings 
measured forms a high column with a base extending from about 29 
to 41 cm. in September, 25 to 39 or 40 em. in October, 25 to 38 cm. 
in December, and 24 or 25 to 36 or 37 cm. in May. Obviously these 
do not represent a natural series, and when the measurements are plotted 
out in ‘5 cm. groups little further light is given. The condition contrasts 
with that shown by the haddocks, and it appears that most of 
the whitings of the second series are not as a rule present on the bottom, 
and are therefore not caught, or only occasionally an odd specimen. The 
question of the growth of the oider series of whitings in the deep water 
must be left for further investigation. 

The third year’s fish were not caught in such numbers as the second 
series, and their rate of growth is less rapid. In the following Table 
I give the particulars of those taken in Aberdeen Bay and off Aberdeen 
at the various dates mentioned :— 

TABLE, 
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Series []I. to Serres III. 

Place and Date. No. | Smallest. | Largest. | Average Size. Increase. 

1900 Mm. |Ins.} Mm. | Ins.| Mm. | Ins. | Mm. | Ins.| Days. 

17th to 21st December | 128 197 | 72 | 294 11,9) 239:0} 93, 

1901 

30th May me | LO |) PAS) | eS || Sul le 103 | 23:7 | 48 | 160 
265 

13th June oe ...| 603 | 211 | 88,| 337 132 | 267-7] 10.9. | 5:0 |... | 14 

5th July ya | 3& | 250 | 92 | 256 |10,3,\(253-0) 

8lst July ae ...| 150. | 246 | 934) 354 |1838) 293-2) 11,9 | 25°5 | 1 | 62 

4th September sa 2 267 |103.| 292 /114 |(279°5) 

10th do. | 2 | 298 1112] 319 |12,8,)(808°5) 

18th October ... 

6th November... 

17th December 

15th January ... 

Deep Water off 
Aberdeen. 

1901 

28th June a ...| 458 | 214 | 874) 829 |1225) 255-8 | 107, 
(266°5) 

30th July Ef ...| 53 | 221 | 834) 337 |13} | 281°8| 113 | 26:0 | 1 32 

21st August ... | 53 | 257 |10% | 347 |138§ | 289°8| 117%, | 80 | §] 22 

5th November... | 4 | 298 |11,%| 3816 112,%,1(804:5)) ... | 147 | 33) 76 

28th do. ie | 2 | 812 124 | 321 |128 | 316°5| 12,4 | 26:3 | 1,4) 99 

16th December | 58 | 294 |11,%) 359 {14% | 820° | 128 3:5 | $1 18 

15th January ... | 10 | 293 {11,3,| 353 |18% | 3183] 123 |-1:77 |... | 30 

In most of the cases the numbers caught are not very large. In 
Aberdeen Bay none were caught in the latter part of the year, but the 
growth from Series II. in December to Series III. in May (160 days) 
amounted to about 23°7 mm., or 13 of an inch. In the interval of 
fourteen days, from 30th May to 13th June, 5°0 mm. was added, and in 
the 62 days to 3lst July 25:5 mm., or 1 inch. The increase from 
December to July was thus about 54 mm. (24 inches). 

In the deeper water off Aberdeen the apparent increase from 28th June 
to 30th July was 26 mm., or 1 inch; other 8 mm. were added from that 
date to 13th August, and the apparent whole increase from the end of 
June to 16th December was 64:2 mm. 

The mean size of the whitings in Aberdeen Bay which had just entered 
upon their third year (in May) was about 104 inches. 

In the deep water off Kinnaird Head 110 whitings of this series were 
taken on 4th July. They ranged from 238 to 328 mm., and had an 
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average size of 279°5 mm., or 102 inches. Inthe Firth of Forth the 
series was scantily represented, and the limits are sometimes difficult to 
determine. On 23rd July thirty-three ranged from 253 to 340 mm., 
having a mean size of 280-4 mm., or eleven inches. On 22nd August the 
average size of seven, ranging from 276 to 304 mm., was 289 mm. 

The observations show that the rate of growth of the whiting varies in 
different regions (see Pl. XX., XXI.). [tis most markedly rhythmic in such 
places as the Firth of Forth, where the summer and winter temperatures 
have the greatest range. In winter growth is greatly retarded there, or 
almost quite arrested, while in May, June, July, and August it is very 
rapid, about three-quarters of the total increase in the year taking place in 
these months. 

In an open bay, such as Aberdeen Bay, with deep water off the shore, 
the growth, while still markedly cyclical, is less so than in the former 
case. In winter growth is slower, but it continues. The most rapid 
increase also takes place here in May, June, July, and August. 

In the deep water towards the middle of the northern part of the North 
Sea, it may be said that, although the observations on the whiting, except 
with regard to the first series, are imperfect, growth loses much of its 
cyclical character. It seems to take place almost as quickly in the winter as 
in the summer, and is thus more uniform. The phenomenon is consistent 
with the comparatively slight seasonal change of temperature that occurs 
in these depths, and the later period when the minimum temperature is 
reached. There is evidence that the growth at some part of the period 
between December and May is a little slower, but further observations are 
required, 

Moreover, it will be noticed from the curves that the young 
whitings in their first summer are largest in the Firth of Forth and 
smallest in the deep northern waters, while those at Aberdeen are of 
intermediate size. This might be partly due toa possible difference in the 
spawning season ; but it is, no doubt, also due to the fact that in such 
places as the Forth the larval fishes, on issuing from the egg, begin their 
life in a rapidly rising temperature and grow quickly, while in the deep 
water off the Shetlands at the same time they encounter a temperature 
just beginning to rise, and which rises sluggishly. In August, for 
example, the young whitings are as large in the Forth as they are in 
Aberdeen Bay in September, and considerably larger than they are in the 
northern waters, but in the following January they are rather smaller, and 
they are considerably smaller when one year oid. 

Another deduction from the curves is that the whitings of an area do 
not appear to migrate far from it—z.e., the curves show the same features 
for fish one, two, and three years old. 

With regard to the age of the whiting when it first attains maturity, 
the observations which have been hitherto made as to the average size 
when maturity is reached are not very extensive, and the areas in which 
the fish were taken were not always sufficiently well determined, a point, 
as will be seen from the Table given below, of some importance. 

In the Firth of Forth and neighbourhood both females and males were 
found mature when nine inches in length.* On the west coast of 
Treland Holt examined a number of whiting, all the males being over nine 
inches and all the females over eleven inches, and all were mature ;+ and 
the same observer, from the examination of fish at Grimsby, has fixed 
nine inches as the size at which the majority of females first become 
mature in the North Sea.t While the average size of the female and 

* Tenth Ann. Rep. Fishery Board for Scotland, Part iii., p. 239«. 
+ Rep. Council Ry. Dub, Soc., 1891. App. C, p. 277, 
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male whiting (all sizes together) closely correspond (that of 423 males 
examined being 11°29 inches, that of 895 females 11°78 inches) there do 
not appear to be exact observations as to the average size at first-maturity 
in the two sexes. 

From the investigations detailed in this paper it appears that some 
whitings, before the conclusion of the spawning season in the year after 
that in which they were themselves born—.e., when they are a little over 
one year of age—may attain a size about equal to the size above stated at 
which maturity is first reached. But the size of the whitings at corres- 
ponding ages may, as we have seen, differ considerably in different places, 
and the size at which maturity is attained will, no doubt, differ in 
the same way. Such cases, however, of large whitings one year 
old are exceptional, and represent only the few biggest fish of the 
generation ; while the average size, and still more, of course, the minimum 
size, of the series are very much lower. In Aberdeen Bay, for example, 
whitings one year old may vary from about 34 inches to 74 inches, the 
average size being 57 inches. In the Firth of Forth the range is from 
about’ 22 inches to 62 inches, the average being 442 inehes. The 
whitings ‘from the deep water off the Shetlands (according to the com- 
putation previously made, grow more quickly during winter and 
spring, and may be regarded as ranging in May from about five to nine 
inches, with an average of seven inches; but further observations are 
required in this case. There is little doubt that none of these whitings 
spawn at the sizes stated—7.e., when one year old. 

When two years old the whitings at Aberdeen range from about seven 
and three-quarter inches to over twelve inches, the average size being 
about 94 inches. In the Forth they are somewhat smaller, ranging from 
under seven to nearly 114 inchés, the average size being about 84 inches. 
It is this series, then, I think without any doubt, that must be regarded 
as that which spawns for the first time ; and on the assumption discussed 
elsewhere (p. 359) it is probable that all the whitings spawn when two 
years old, the larger fishes probably earliest in March, and the smaller 
towards the end of the spawning season in June, when they will have 
added considerably to their length. One would expect to find 
therefore, among these spawning whitings a variation in the size at 
first-maturity corresponding to the limits of the group—2.é., from about 
eight to over twelve inches. 
‘I have given in the following Table the approximate length and 

weight of the whitings at one and two years of age in the localities 
referred to :— 

| TABLE, 
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II.{ Aberdeen ... | 195 744 | 47 12 | 310 | 123 234 | 

Off Shetlands vibe ae ee ae cee Nees a = Ji e8 

( Forth a) 1 a ea a )s 1) GBM) a] | 125). 44g | Te 
| | | 

I,{ Aberdeen ... | 90 34 50 4 | 190 | 7% 45, 1g) 145) BE |. 2h ; | 
LOff Shetlands | 130 | 54 | 160| 4,230 | 92, 87 | 8 | 180 | 7A | 36 

meee 78 Gee BB | 1g 9008 | ig /ie7'| eR o05 | 8g |) 77 

(Forth  ... | 270 | 108 | 150 | 53 | 370 | 145 | 405 | 144 | 920 | 108 | 286 
| | | 

4 Aberdeen ... | ... Seman ee Bre ae ae So 

Mee hitades | ee | to ee ck ee, || 
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| } 
Smallest. | Largest. | Average. 

No. of Years Old. = ¥F : 

Length. Weight. Length. Weight. | Length. | Weight. . 

The weights, as already explained (p. 334), are given from the curve 
obtained by weighing a number of whitings at different sizes, and they 
show more impressively than the measurement of the length the variations 
in growth that may exist within the limits of one generation, at Aberdeen, 
for example, from five to forty-three grammes in the first: series, and from 
47 to 234 in the second. While the average length of a whiting in the 
Forth when one year old is about 44% inches and its weight about half an 
ounce, at Aberdeen its length is about 57? inches and its weight 
approximately three-quarters of an ounce. Growth during the following 
year adds scarcely four inches to the length of the whiting in the Forth, 
but its weight is increased between five and six-fold, viz., to nearly 23 
ounces ; at Aberdeen its length is increased by over four inches and its 
weight to slightly over four ounces. When three years old the Forth 
whiting measures about 124 inches and weighs slightly over ten ounces, 

~ 

having increased its weight in the year by about 74 ounces. - 

THE HADDOCK (Gadus eglefinus, L.). 

The haddock spawns on. the East Coast in February, March, and 
April, and for the most part in March, but spawning fishes may be 
obtained sometimes as early as the end of January and as late as the 
beginning of May. The great bulk of the larval haddocks are probably 
hatched in the early part of April, when they have a length of about 
4mm. Their growth subsequently is rapid, and, as is the case with the 
whiting, they are at first pelagic and do not frequent the bottom until of 
considerable size, 

The earliest collections of the young haddocks made with the small- 
meshed bottom net were obtained at the end of July ; none were taken at 
the end of June or beginning of July. In Aberdeen Bay on 31st July 
twenty-two were secured, the largest measuring 125 mm., or 44° inches, 
and the smallest 98 mm., or 32 inches, the average computed being 
108°7 mm. On the day before, in a haul in 62 fathoms off Aberdeen, 

2B 
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sixty-five were taken, the smallest measuring 96 mm. and the largest 
131 mm., or 54 inches, the average being very nearly what it was in 
Aberdeen Bay, viz. 109°5 mm. Haddocks somewhat smaller were 
obtained a few days earlier at the mouth of the Firth of Forth 
(Station V.), but none were found at this time at the inner station in 
shallower water (III.), the condition in regard to the whiting at these two 
stations being thus reversed (see p. 391). These young haddocks ranged 
from 72 mm. (23 inches) to 107 mm., and had an average size of 91°3 mm. 

In Aberdeen Bay 103 were taken on the 10th September with the 
small-meshed net, the smallest measuring 109 mm. and the largest 
185 mm., the average size being 147°3 mm., or 513 inches. Further col- 
lections were obtained in October, November, and December, and the 
particulars in regard to these hauls are given in the following Table :— 

Date. No. Range. Average Size. Increase. nee 

1901 Mm. Mm. Ins. | Mm. | Ins. 

81st July RE 98-125 1O8+76, ||) 4s eae 

*4th September ... tt 36 118-194 151°7 6 |*43°0 | 143 | 35 

Wth do. .. .,| 103 | 109-185. | 447-3 9] 54s |138.6 |) Teen 

18th October... se 767 122-197 | 169°8 644 | 22°5 g 38 

6th November ... Me 168 183-210 | 172°7 613) 2:9 vee 20 

29th do. a Bhs 3 173-193 180°7 is 80 | 23 

17th December ... es 15 157-200 IV) 7% |—0°8 18 

15th January ... Se 3 170-197 | = 182°5 ee PD I ccc 30 

1900 haty aa lieniras| a ee 

8th October... cee It ass 118-199 | 159°7 633, 

13th do. ote Be 37 130-187 160°3 Bo eee 

Bistado. ) hi. vi\ ley | NLela7205, alibaee a) 9 | hie 25a | een een 

1st November ... wt | A838 135=222 170°5 644 “te 

Combined =, ): 1.1 6101/1) 127-299 ||) 69-6 | 614 |) 9-3. |/ asa InRtem 

17th to19th December... | 471 | 443-924 | sia | 74 1/118) Seu 

* Only 18 in small-meshed net. 

In most of these hauls the series is well represented, as shown by the 
curves and the ranges, except in the case of the July collection, in which 
obviously only the larger fishes of the series were taken. A more 
accurate range would probably be from 45 or 50 mm, to 130, giving a 
mean size of about 80 or 90 mm. (34 inches) for the end of July ; and 
from 85 or 90 mm. to 195 mm., with an average of about 140 mm., or 
54 inches, towards the middle of September. 

It will be observed that the number of these small haddocks taken in 
November and December 1901 in Aberdeen Bay was very small, 
although the averages agree very well with those in the corresponding 
months of the previous year, when larger numbers were caught. 

The measurements attest the rapid growth of the haddock in its first 
year. Even taking the mean size in July as it stands, there is shown an 
increase to December of about 72 mm., or 21 inches; while if the 
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amended mean-size for the end of July be adopted the increase becomes 
about 90 mm, or 34 inches, about half the growth in length occurring 
between the hatching in April and the end of July. 

It will also be noticed that in late autumn and in winter the growth is 
much slower, the greatest increase occurring, in the series represented, in 
August and the early part of September. 

The particulars regarding this series of small haddocks obtained in the 
deep water off Aberdeen show a similar rapidity of growth, as indicated 
in the following Table :— 

Date. No. Range. Average Size. | Increase. hae 

1901 Mm, Mm. | Ins. | Mm. | Ins. 

30th July ee Ta 3:65 96-131 1095 =| 45, 

21st August... a | 244 96-150 121°9 448 | 12°4 4 22 

*3rd September ... ts 20 98-158 *(125°4) | (3°5) 

| 5th November a 3 | 31 120-199 172°4 | 6} | 505 | 2 76 | 

| 28th do. ofr | 102 147-208 176°8 PE Nh ACES tc 23 | 

| 16th December... ... | 1219 | 137-214 | 1802 | 7% | 34| .. | 18 | 

| 1902 | | | 

an January ... | 775 | 150-210 180°5 | 74 0:5 i 30 

* Small-meshed net only. + Linch mesh. ¥ 

It will be observed that the averages for corresponding dates agree 
very closely with those for Aberdeen Bay, and that whereas the young 
haddocks were almost absent in the bay in December and January, they 
were abundant in the deep water. The range and averages for July and 
August require correction, as before, owing to the non-representation of 
the smaller fishes of the series; but as they stand they show an incre- 
ment of length of 71 mm., or 21% inches, from 30th July to 16th 
December and 15th January. Growth is obviously also slow here in 
winter, but the average for January is probably tov low, although the 
curve is good, very few fish (27) larger than 210 mm. being taken in the 
nets—the next largest measuring 240 mm. 

It will be observed that the largest fishes of the series increased from 
131 mm. (5,3; inches) at the end of July to 214 mm. (8,% inches) in 
December, an increase of 83 mm. 

In the Firth of Forth the young haddocks procured during July, 
August, and September were somewhat smaller than those taken off 
Aberdeen, but they also exhibited a rapid growth, the mean size 
increasing from 91:3 mm., or 33 inches, on 24th July to 119°9 mm., or 4} 
inches, on 3rd September, an apparent increment of 28-6 mm. or 1+ inches 
in the forty-two days. The real increase, for the reason already indicated 
—the want of a due proportion of the smaller haddocks in July—was 
probably over an inch and a half. 

| TABLE. 
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Date. No. Range. Average Size. Increase. Dee 

Station V. Mm. Mm. Ins. | Mm. | Ins. 

24th July 2s, Adelie 107 913 | 38 vs 
16th August .. ...| 988 aie || it | a | 

Met dove wh 2403 | tontay 129 | 4%, 

Combined .. ...| 691 82-147 | 1109 | 48 |196| 2 | 96 

8rd September... ...| 336 | 95-157 | 1199 | 48 | 90] 4 | 17 

Station IIT. 

23rd July | 

19th August... eae |) 260 | 75-130 1059 | 4,3 

Bondi ection | jot, jo ale 108g gly, esr iaone tie range an eas 

Combined 4) (|| 366° | (ysaao| iors | a ee 

In the deep water off the Shetlands the young haddocks under one year 
of age were obtained in August, September, and October 1900, December 
1901, and March 1902, and the same series, then over one year old, were 
taken in May 1901. The various months are not in sequence, and the 
ranges and averages cannot therefore be compared with strict accuracy, 
since the growth in one year, or at a given period of one year, may not 
correspond with another year. The places, moreover, where the haddocks 
were caught were sometimes a considerable distance apart (see p. 407). 
The variation in this respect is, however, probably not so great as to 
impair the value of comparison. The particulars of the series are given 
in the Table on p. 408). 

On 31st August-4th September, 263 ranging from 61 to 148 mm. had 
an average size of 88'4 mm., or 33 inches; on 16th—19th October 235 ranged 
from 82 to 167 mm., the average being 119°2 mm., or 44} inches ; on 11th 
December 265 ranged from 91 to 185 mm., the mean being 135°4 mm., 
or 5,2; inches; and on 10th March (1902) 36 ranged from 153 to 205 mm., 
with an average size of 173°0 mm., or 64% inches. Some of these ranges 
and averages require slight correction, and the range for March (52 mm.) 
is obviously much too small; it ought to be from about 120 to 210 mm., 
and the average should be 8 or 10 mm. lower. 

In any case the contrast in size between these young deep-sea haddocks 
and those of Aberdeen Bay at corresponding dates is marked. At the 
beginning of September they are more than two inches smaller in the deep 
water, an inferiority no doubt largely due, as indicated also in the 
whiting, to the slower rate of growth in the lower summer temperature 
prevailing there as well as to a later spawning period. But this inferiority 
is gradually diminished during the following winter and spring, so that 
while the September average differs by about 53 mm. the December 
average differs by about 46 mm., and in May the difference is reduced 
to something like ten millimetres. (See Curves, Plate XX1.). 

It is clear that the young haddocks described above are fish which were 
hatched at the last spawning season, and not fish of the previous year— 
that is to say, that they are only some months old. We know that 
growth in inshore waters is more rapid before the end of July than 
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afterwards, and yet from that period to the end of the year the young 
haddocks at Aberdeen added about three inches to their length. More- 
over, the use of a fine-meshed net (} inch) both on the bottom and in 
midwater yielded no haddocks smaller than 150 mm. (52 inches) in 
January, and none smaller than 137 mm. in December. It seems 
surprising that a haddock should grow, on the average, to a length of 
71 inches from the time it was hatched from the egg early in April until 
December, when it is about eight months old, and that others, no doubt 
hatched a month or so earlier, should in the same period reach a length 
of over 83 inches. 

With regard to the haddock when one year old, or in its second year, 
the only haul made during the spawning season was the one in the deep 
water off the Shetlands on 10th March, and the computed size of the 
series was 173 mm., or 613 inches, while the corrected average is about 
165 mm., or 64 inches. 

In the hauls made in Aberdeen Bay and in the deep water off 
Aberdeen, this series was well represented on some occasions, but on 
others the haddocks of the second year were not abundant. It was, 
moreover, difficult in some cases to differentiate this group from the next 
older generation, and there is therefore not the same certainty in regard 
to the increase at different periods as with the first series. 

In Aberdeen Bay the average size of 58 taken on 30th May was 215°3 
mm., or 84 inches, the range being from 174 to 241 mm. These 
haddocks were a little under fourteen months old. On 13th June 110 
ranged from 181 to 263 mm., the mean size being 224°5 mm., or 82 
inches, the increase in the fourteen days amounting to 9°2mm. On 10th 
September 206 varied in length from 197 to 317 mm., the average size 
being 264°7 mm., or 10;% inches, showing an increase in the ninety days 
of 40:2 mm. The hauls in October, November, and December yielded 
very few haddocks of this series, viz. 49, 3, 4, and 4, and the averages 
were small. These haddocks, like the whitings of corresponding age, 
apparently moved out from the inshore waters in the months named. In 
1890, however, they were more abundant, and gave higher averages. 
Thus 516 on 8th—13th October had a mean size of 281°9 mm. ; and 1001 
on 31st October-lst November a mean size of 293°3 mm, On December 
17th-19th 263, ranging from 237 to 345 mm.. had an average size of 
295°3 mm., or 112 inches. This would represent a growth of about 80 
mm. (34 inches) from the end of May. 

In the deep water off Aberdeen 750 taken on 28th June ranged from 
168 to 278 mm., and the average size was 230°2 mm., or a little over 
nine inches. On 30th July the mean size of 311 was 244°5 mm., and 
the range from 184 to 293 mm. ; on 21st August 540 ranged from 202 
to 308 mm., the average size being 250°8 mm. On 5th November the 
mean size of 219 was 273°2 mm., and the range between 230 and 312 
mm. ; and on 16th December the mean size of 457 was 277°4 mm., and 
the range from 223 to 325. Only 24 were taken on 15th January, and 
they ranged from 240 to 334 mm., the average being 286°8 mm. In the 
202 days, from 28th June, the apparent increase amounted to 56°6 mm, 
or about 2} inches. 

The information in regard to the growth of the haddocks in their third 
year in Aberdeen Bay is less complete, owing partly to the comparatively 
small number of specimens taken and also to the difficulty in many cases 
of precisely defining the limits of the group. On 30th May seventy-one 
ranged from 262 to 372 mm., the average being 315°7 mm., or 122 inches. 
On 6th June 486 taken with the ordinary otter-trawl ranged from 264 to 
371 mm., the average being 319°3 mm, On 13th June the correspond- 
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ing average was 328'7 mm., on 31st July 2466 mm., and on 10th 
September 367°6 mm., showing an apparent increment in the 103 days of 
51-9 mm. None of this series were got in the later hauls. 

In the deep water off Aberdeen 179 taken on 28th June bad an 
average size of 317'4 mm., but the range (280-388) and the curve shows 
the true mean should be considerably higher. On 30th July 81 had a 
range from 296 to 396 and an average of 334:7 mm.; on 21st August the 
mean size of 59 was 348'7 mm. ; on 5th November the mean of 22 was 
346°2 mm., but as amended it should be about 366 mm.; on 16th 
December fifteen had a mean size of 379°] mm.; and on 15th January 
three averaged 353 mm. The apparent increment in the 172 days, from 
28th June to 16th December, amounted to 61:7 mm. 

The haddocks older than three years were not procured in great 
numbers, but they were fairly well represented in some hauls. On 6th 
June, in Aberdeen Bay, sixty-six, ranging from 373 to 465 mm., had an 
average size of 403°8 mm., or 15Z inches. There were other two at 502 
and 503 mm. which may be regarded as representing another series; one 
at 582 and one at 648 probably representing fish over four, five, and six 
years of age, possibly more. On 13th June forty-five, measuring from 
387 to 463 mm., had an average size of 408 mm. There were two at 505 
and 506 mm., two at 552 and 578 mm., and three from 615 to 619 mm., 
with an average of 617°3 mm. (24} inches), On 31st July eight ranged 
from 393 to 468 mm., the average being 416-2 mm.; on 4th September 
six, ranging from 420 to 436 mm., had a mean size of 426°8 mm. ; on 
10th September the mean size of six, measuring from 421 to 445 mm., 
was 431:1 mm., and there were other three 574, 582, and 658 mm. 
(251 inches), In October, November, December, and January none of 
these large haddocks were caught in Aberdeen Bay, nor, with the 
exception of three in November (with an average of 406-7 mm.), in the 
deep water off Aberdeen. On 28th June, at the latter place, twelve, 
ranging from 392 to 427 mm., had an average size of 405'2 mm. ; on 30th 
July ten, measuring from 412 to 452 mm., had an average size of 428°6 
mm. (162 inches), and the average of three, ranging from 502 to 528 mm., 
was 517 mm. (202 inches). On 21st August two measured 450 and 462 
mm., the average being 456 mm. (174 inches). 

Large haddocks were also procured in some hauls in the Moray Firth. 
On Ist June, off Lossiemouth, forty, just over three years old, ranged 
from 281 to 363 mm., the average being 324°4 mm., or 124 inches, and 
forty-three varied from 371 to 457 mm., the average being 407°3 mm., or 
about 16 inches. In this haul there were a considerable number of larger 
haddocks, ranging from 469 mm. (183 inches) to 835 mm. (32{ inches), 
but they cannot at present be satisfactorily grouped into series. The 
deepest sulci in the curves are at 51, 57-5, 64, 67, and 74 cm.* While 
it is difficult to define the series to which these large haddocks 
belong, it is evident that the larger ones must be of considerable age. 
Since a haddock when three years old measures about 14? or 15 inches 
in length, and growth is slower after maturity is reached, it is probable 
the largest haddocks in this haul were at least about nine years old. 

Hauls were also made at Smith Bank in the Moray Firth in June and 
November, and in Sinclair Bay on the coast of Caithness at the beginning 
of June, but the curves of the measurements are not satisfactory. 

At Sinclair Bay on 4th June the haddocks of the preceding year were 

* The centimetre grouping is as follows :— 
47 48 49 50 51 52 53 54 55 56 57 58 59 60°61 62 63 64 65 
This Seed beds Ae Ad) 4 cn A 4 a eee Gn aan 

66 67 68° 69 70 FI 72 73 74°75 76 77 78 79 80 uel waz esauct 
10 SOI 6 82) Se eae ane el OA Se eae ote) eal! 
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represented by five specimens from 214 to 266 mm. in length, the average 
being 217-8 mm., or 83 inches. The next series—fish a little over two 
years old—numbered 135, and measured from 280 to 365 mm., the average 
being 323°6 mm., or 12% inches. The fourth series, or fish a little over 
three years old, numbered 114, and had an average size of 408°1 mm., or 
162 inches, the range being from 375 to 462 mm. ‘There were other 
fifteen, measuring from 465 to 538 mm., with an average of 490°6 mm. 
(194 inches), representing fish about four years and two months old, and 
another measuring 570 mm. 

In the haul on Smith Bank on 5th June, in 22 fathoms, seventeen 
haddocks represented the fish of the preceding year; they measured from 
217 to 246 mm., and had an average size of 231 mm., which is tov 
high. The next series comprised 224 haddocks from 256 to about 363 mm., 
the average size being 309°7 mm., or 12,3, inches. Other 82 ranged 
from 365 to 444 mm., with an average of 393’8 mm., or about 154 inches, 
and seven measured from 458 to 524 mm., the average being 486°9 mm., 
or a little over 19 inches. There was Also one at 711 mm. 

On November 8th the haddocks of the year were represented by eleven 
from 186 to 206 mm., with an average of 197°6 mm., or 7# inches. 

A haul in 83-85 fathoms on 4th July off Kinnaird Head yielded 105 
haddocks of the previous year which gave a good curve, the sizes ranging 
from 174 to 263 mm., the average being 215°5 mm., or 83 inches. The 
mean size is considerably below that of the haddocks off Aberdeen at 
nearly the same date and approximates to that of the haddocks caught 
further north-east, off the Shetlands. The remainder of the curve is 
irregular, but the second series—over two years of age—appears to comprise 
94 haddocks ranging from 273 to 374 mm., the average being 319°8 mm., 
or 123 inches. Other thirteen measured from 383 to 474 mm. with an 
average of 4087 mm., or a little over sixteen inches, and one measured 
502 mm. 

The young haddocks from the deep water off the Shetlands have been 
already referred to (p. 404). The definition of the limits of the older series 
presents greater difficulties, although not so much as was found to be the 
case with the whiting. The places where the hauls were taken are 
approximately as follows :— 

(1) 31 Aug.—4 Septr., 1900.—Lat. 59° 35’ N., long. 1° 5’ E.; 70 
miles S.E. by E. cf Sumburgh 
Head, Shetland, 65 fathoms. 

(2) 16-19 October, 1900.—Lat. 59° 24’ N., long. 1° 8’ W.; 16 
miles S.E. of Fair Isle, 60-65 
fathoms. 

(3) 19-20 May, 1901.—Lat. 59° 55’ N. to 60° 10’ N., long. 0° 50’ E. ; 
60 miles E. by S. of Sumburgh 
Head ; 65-70 fathoms. 

(4) 11 December, 1901.—Lat. 59° 16’ N., long. 0° 53’ E. ; about 75 
miles S8.E. of Sumburgh Head ; 
75 fathoms. 

Lat. 60° 42’ N., long. 1° 45’ E.; nearly 
midway between Unst, Shetland, 
and Norway ; 75 fathoms, 

(5) 10 March, 1902. 

In most of the hauls the curves of measurements are not very satis- 
factory. The measurements of the larger haddocks in August and 
September, 1900, were made on the inch scale (to quarters), and the great 
bulk of them formed a curve whose base extended from about 28 to 42 or 
43 em.. with little indication of a sulcus until about 37 em. More than 
one series were really comprised in this group. 



408 Part I11.—Twentieth Annual Report 

In October, when all the haddocks were measured on the millimetre 
scale, two distinct groups were present—those of the year and the series of 
the year before. The older fishes formed a group ranging from about 
30 cm. to 44 or 48 cm., the downward slope of the curve being prolonged 
and broken, but clear indication of a division between series existing, 
usually high up on the curve, about 36 cm.,and which when prolonged to 
the base line reached to about 39 cm. 

In the May hauls the first series was imperfectly represented, but a clear 
division existed between 24 and 25 cm., while the fish above the latter 
size formed a more or less slumped group, the tall peaked column formed 
by the curve resting on a base extending from 25 cm. to 47 or 48 cm. The 
curves of individual hauls, however, indicated a division about 34 or 
35 cm. and another about 43 cm. 

On 11th December a haul was taken by Captain Caie, of the “ Star of 
Peace,” and all the fish caught were brought to the Marine Laboratory, 
those from the otter trawl in ice, and those from the small-meshed net in 
one per cent. formaline solution. The curves of the measurements in this 
case were very satisfactory up to about 42 em., a first, second, and third 
series being well defined. 

The haul on 10th March was obtained in the same way, but about 100 
miles further in a north-easterly direction. The two first series were well 
defined, but the separation between the second and the third was not so 
distinct, and the curve of the measurements of the haddocks still larger 
was irregular. 

In the following Table I have given the particulars referring to these 
various hauls, as well as they can be made out, and have placed in brackets 
the amended ranges and averages in cases where part of the series was 
absent :— 

| Series I. Series II. Series III. 

Date. | ; 

| No. | Range. | Average.| No. | Range.| Average. | No. | Range. | Average. 

Mm. Mm. Mm. Mm. Mm. Mm 

31st Aug. to 4th Sept. | 263 | 61-148 88-4 92 |180-286} 239°3 1585 | 292-390| 343°3 
(233:0) 

16th to 19th October... 235 | 82-167) 119:2 866 | 202-299)  260°6 1051 | 300-409} 357-4 
(70-167 |  118°5) (195-200;} 247°5) 

11th December 265 | 91-185) 185°4 346 | 213-3806} 264°3 134 | 318-419} 370-9 

| 
10th March 36 | 153-205) 173:0 352 | 223-317) 274°6 

(120-210) 165-0) | 

19th, 20th May 201 | 160-238) 197-4 390 (47-346 311°8 692 | 348-459 384-0 
| (296°5) 

The growth of the first series, very distinctly represented in the curves, 
has been already referred to. Neglecting the possible variation due to 
different years and difference of places, the growth indicated from the 
beginning of September until 11th December, an interval of about one 
hundred days, amounted to about 47 mm., or 1% inches; while the 
apparent growth from 11th December to 10th March, an interval of about 
90 days, amounted to 37°6 mm., or 14 inches. With the amended 
average for March the increment amounted to 296 mm. From 11th 
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March to 20th May, 71 days, the apparent increase was 24°4 mm., or on 
the amended average 32°4 mm. The increase in length in the whole 
period from the beginning of September till the third week in May 
amounted to about 109 mm., or 4°; inches. 
a. increase in the second series ‘over the whole pote was 72°5 mm. 
2% inches), or with the amended averages 63°5 mm. (23 inches), while 

the apparent increment in the third series was 40-7 mm., or 13. inches. 
The differences between the average size of the various series may now 

be considered. The mean length of the haddock at Aberdeen when one 
year of age we have seen to be about 74 inches, but the growth in length 
during the second year is less. The mean of the differences between 
the average size of the first and second series in twelve collections in 
the autumn of 1900 was about 4? inches. The mean of the thirteen 
hauls in 1901 in which the series were represented was 108 mm. or 
4! inches, which represents the apparent average growth from the first 
to the second series in the course of a year. The difference varies 
considerably according to the time of year, being between 130 and 
134 mm. in July, when the first series appears, and diminishing in the 
latter part of the year, owing to the relatively more rapid growth of the 
first series. And since the growth during the first year in the deep water 
off the Shetlands is less than at Aberdeen, while it is relatively greater 
in the second year, the difference Bermoen the averages is greater, the mean 
of the five cases having 126°2 mm., or 12 inches. 

The growth in length from the second. to the third series is slower. At 
Aberdeen the mean of ten cases in 1901 was 95°5 mm., or 3? inches; 
in several of these instances, however, the number of haddocks was small 
and the larger ones not proportionally well represented. In the deep-sea 
haddocks practically the same difference was shown, the mean of the four 
eases being 94°9 mm. 

The growth in length from the third to the fourth series is less pre- 
cisely determined. The eight cases at Aberdeen in which comparison can 
be made gives a mean of 81-3 mm., or 33%; inches. In four cases in the 
Moray Firth the mean amounts to 85°1 min., or 33 inches. 

I have represented in the curves on Plate XXL the average growth of 
the haddock at Aberdeen and in the deep water off the Shetlands ; in the 
former case by taking the mean of the measurements for the bay and the 
deeper water offshore, while in the latter case the measurements them- 
selves are represented. The averages for Aberdeen Bay aud off Aberdeen 
coincide very closely for the young haddocks from July, in which they 
were first caught, until the following summer, when they were over a 
year old, but in the autumn and winter the averages vary and diverge, 
owing, as explained, to the unequal representation of the larger fishes, but 
the curve substantially represents the size at different periods. 

The following Table is based upon the curve, and represents the 
approximate mean length and weight of the haddock when one, two, and 
three years old at Aberdeen and in the deep water of the northern part 
of the North Sea respectively, as well as the approximate range of length 
and weight in the same series in the early part of April. The weights 
are derived from a curve formed by weighing a large number of haddocks ; 
its accuracy is greater for the smaller-sized fishes than for the larger, of 
which fewer were weighed. 

| TABLE. 
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Smallest. Largest. Average. 

No. of Years Old. 

| Length. Weight. Length. Weight. Length. Weight. 

Mm. | Ins. |Grms.| Oz. Mm, | Ins. Grms.| Oz. | Mm.} Ins. |Grms.| Oz. 

Aberdeen ...| 145 52 | 26 | 4% | 230 | 9%] 108 | 3§ | 187 72| 55 2 
I 

Off Shetlands | 130 ya eall(aray|| ST E25 84 S44) Sieh AD 6% 45) 13 

| [Aberdeen | 245 | 99 {125 | 4g | 340 |. 13g | 345 | 123 | 295 | 118] 924 | 8 
} 10 | 

lott cane 935 | 94} 110 | «82 16380 | 18.)| 306 "| os 283. i|: 00 4| 18a 
| | | 

Aberdeen | 340 | 139 | 345 | 192 | 420 | 16,] .:. | ... | 880-| 14f§] 470 | 168 
I 
Ae Shetlands |. sce |{ scan focte ipo [| es |) tec il ee a) cetey, |) 88491 (aaa eo ir 

It will be seen that at Aberdeen the year-old haddock is, on the 
average, about 72 inches long and weighs nearly two ounces; when two 
years old it measures about 113 inches in length and weighs almost half 
a pound; and when three years of age it is nearly fifteen inches long and 
weighs over a pound. The deep-sea haddock is smaller and weighs less 
than the inshore fish of corresponding age until it is about three years old, 
when it is, according to these measurements, slightly larger; but the 
observations with regard to the large fish, as already stated, are less 
complete. 

With regard to the age at which maturity is reached, the observations 
which have been made respecting the average size at first-maturity have 
not been very extensive. On the East Coast of Scotland males have 
been found ripe at twelve inches and females at fourteen inches, and 
females nearly mature at twelve inches.* Holt found that the average size 
at which the female begins to spawn was about 13 or 14 inches, He says 
the largest immature and the smallest nearly mature females measured 16 
and 11inches respectively, and the smallest fully mature specimen 15 inches ; 
all males less than ten inches were immature, and all those above twelve 
inches were mature, or nearly so.t The haddocks which were caught off 
the Shetlands in March and brought to the Marine Laboratory were 
gutted, except the smaller ones, measuring up to about twelve inches, I 
found no ripe or nearly ripe females among those examined, and the 
males were also immature up to 290 mm., which was the largest 
ungutted. 

Considering these facts, and looking at the curve of measurements 
(Plate XXJ.), it may be said that while some haddocks may reach or exceed 
the minimum size at maturity when they are two years of age, it is evi- 
dent the great majority do not spawn until they are three years old, 
and it is probable that none do so before they are about that age. At 
Aberdeen the average size when three years old is approximately 15 inches, 
while the apparent range of size in the series is from about 13 to 163 
inches. 

The appended Tables give the particulars of the series of fishes dealt 
with :— 

* Tenth Ann. Rep. Fishery Board for Scot., Part iii., p. 239a, 
+ Journ. Mar, Biol. Assoc., iii., 80. 
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I.—Pualce. 

Depth. Smallest. Largest. Range. Average Size. 

Place and Date. Sex. Nie | eee eee keer eae teiraes AA 

Fms. Mm. |Inches.| Mm. |Inches.| Mm. |Inches.| Mm. | Inches. 

1900. i¥ ee ee ah | eo 
ABERDEEN Bay. 

Oct. 31, - - Iii. 8-15 oS 46 165 6} 247 OF 82 34 226-5 8}e 

arene = 1V.|. — a 302 250 9% 369 144 | 119 4%, | 309-7 | 124% 

too! 
May 30, = Tb |e ASF 2 3 127 5 194 7H | 67 = [166-3] | — 

eo | | | | | | | 

| 

— = 5 127 5 198 ma] 71 212 | 1758 | 648 

(i ame 2 31 212 se 299 11} 87 — 260-4 | 104 

— 3d 34 201 748 | 300 1113] 99 — 262-3 | 104%, 

-- — 65 201 748 | 300 1143] 99 35 | 261-4 | 10,5, 

IV.| — io) 72 304 12 408 16); | 104 41 | 351-8 | 13% 

-- 3 52 304 12 376 1443) 72 2; | 3413 | 13,7, 
| es Sapo | Se ed ioe 

Vv = fe) 2 454 17} 472 183, | — — | [463) = 

_ 3 14 379 1443 | 409 16} 30 _ 390-4 | 153 

VIL} = — fe} 4 521 204 584 23 — =| sibboOli lan == 

June6,7, - I | 820 | Og 28 | 123 4f 196 74 73 2% | 1762) 63 

1 = 2 247 203 8 307 12,1, | 104 4: | 2621 | 10,% 

-- rei 276 201 748 | 302 11; | 101 4 252-5 | Og 

- Ps 513 201 718 | 302 11g | 101 4 256-1 | 10,7, 

Ves} == g 469 308 12} 413 16} | 105 41 | 357-9 | 14} 

— 3d 333 303 11}4§ | 385 15} 82 34 | 3466 | 138 

— oS 850 303 1143] 413 16} | 105 44 | 3553 | 14 

iv) — 2 84 414 16} 491 19; | 77 3 | 445-4 17} 

— 3 43 386 15} 455 174% | 69 2} | 400-9 | 1528 
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T.— PLatce—continued. 

Depth. Smallest. Largest. Range. Average Size 

Place and Date. |————| Sex. No. = = 

Fms. Mm. |Inches.| Mm. |Inches.| Mm. |Inches.| Mm. | Inches. 

1901. 
ABERDEEN BAy— 

contizvued. 
June 13, - If. | 9128 | Od 6 173 GLE 207 Sy; B40] 193-3 73 

iat |) ss 46 229 9 301 11; 72 212] 273-2 | 103 

IV. — ” 103 303 11}3 407 16 104 4h 352-6 135 

Vv a “1 6 423 163 461 gtaaal eos = 439-8 | 17; 

Tuly.81,, —.- TL | tig=toE 3 250 9% 299 11} 49 = 275-7 | 10% 

= 3 10 262 108 298 113 36 = 284-8 | 113; 

= = 13 250 9% 299 113 49 138 | 282-7 | 11% 

1% — 9) 12 322 124 416 163 94 3}4 367-2 14; 

— d 22 306 12 394 15} 88 33 | 344.2 | 13, 

= = 34 306 12 416 168 94 3H, | 352-4 | 13% 

Vv. _ fo) 1 = = — = _ — [450] = 

Sina, 6 10h 10) Pd 12 255 | 102; 317 124 62 Qv, | 2922 | 113 

IV. = 3 28 327 123 411 16,3, | 84 3p; | 359-4 | 14%, 

Oemiuy = Sail” ag = = = a = x = = = = 

II — 2 1 — — — _ _ — [84] — 

— 3 1 a = = — — — -| [88] = 

Il] — 2 24 165 6} 242 94 77 33; | 201-1 74 

— rei 33 156 61 247 93 91 32, | 199-3 7; 

= — 57 156 6} 247 9} 91 3y5 200-1 743 

IV. — 2 40 267 10} 356 14 89 3h 320-2 123 

— é 33 268 10%, | 359 14} 91 33% | 3169 | 123 

— — 73 267 10} 359 14} 92 3g | 318-7 | 12.3; 

Nov. 6, - n=! O15 6-13 -— if — — 84 3y5 -- _— —_— _— 

u = g 76 92 3, | 162 62 70 2} | 118-9 4y1 

= 3 108 91 Ys | 160 6%; | 69 23 | 117-9 43 

a od 184 91 38, | 162 68 71 213 | 118-1 | 48 

a a ee ee el 
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I.—PLaice—continued. 

Depth. Smallest. Largest. Range. Average Size. 

———| Sex. No. ae ey Ol Ee ee ee Place and Date. 

Fms. Mm. |Inches.| Mm. |Inches.| Mm. |Inches.}| Mm. | Inches. 

1901. 

ABERDEEN Bay— 
continued. 

SeNov.6;- -- III,| — 2 288 164 Gi, | 262 10; | 98 35 218-7 88 

_ 3 331 166 6% | 257 10} 91 3y°5 | 214-5 85 

— oS 619 164 6; | 260 10} 96 313 | 216-5 8h 

— ie) 336 263 108 361 14,5, | 98 3h. | 3162. | 12¥, 

— 3 310 259 10,3, | 357 14), | 98 3; | 3149 | 128 

——|——_- a [ee oa et 

— oS 640 261 10,3, | 359 14h 98 3% | 315-3 | 122 

Vance, aa ———— 

_ 2 220 363 14,3; 442 173 79 31 400-3 | 153 
| 

= rei 150 | 358 14, | 405 1538 | 47 1g | 375-9 | 1443 | 

| | 

| 
= OS 392 360 14} 443 173 83 3} | 3916 | 15y, 

a ce) ue | 44a ta | avg, | Se). a5 1g | 4507 | 184 

= 3 18 411 163, | 446 179; |} 35 1g | 425-0 | 163 

_ ed |, 48 444 174 480 18; 36 ly, | 459-4 | 18! 

_ 2 lu 490 194 540 214 50 2 | 507-4 | 1948 

— 3 rt = = ae ~ -- — | [460) -— 

WOU: | 2 2 572 224 587 231 — _ 579-5 | 2233 

Sd ated eae eo SSN hs al a erie eh ee 
| 

{ 

1900. 

; Dornocn Firth. ‘ 

epct, 11, ~~» III. | 8-12 od 80 143 5§ 196 73 53 21 170-6 63 | 

IV. = * 165 200 7h 278 1043 78 Seal 240cr. NOL 

Vv. = + so | 287 | yy} 350 | 133 | 63 ar | 3142 | 123 | 

VI == + 41 360 14,3, | 420 16} 60 2 | 3834 | bye | 

’ VII = + 7 433 175 | 494 1957, 61 28 | 458-4 18 

f VLE es A 1 ? — ? _ ? _ 544-0 | 21,5 

| IX. | — 4 2 578 22 578 224 -- — | (5780); — 

1 Xx — + 2 660 26 679 263 _ a | 669-5 | 262 

| | S| | | | | | 
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I.— Piaice—continued. 

Depth. 

Place and Date. |————| Sex. No. 

Fis. 

1900.” 
DoRNOCH FIRTH— 

continued, 
Nov. 5,7, - I. = od 7 

Ill. — 90 126 

IV a ns 266 

Vv. —_ 3 211 

VI. -- AD 121 

VIL| — aS 36 

1901. 
DornNocH FIRTH. 

Nov. 11,  - IIL} 8-10 2 15 

— fei 18 

_ — 33 

LVN 2 62 

_ 3 81 

—_ — 143 

\E _— 2 22 

—_ 3 17 

es Rest Des 

_— — 39 

VI. _ @ 4 

—_ ref 12 

— = 16 

Vil. _ © 8 

? — ie) 1 

Novy. 11,- Ill. | 8-12 ie) 16 

(Ord, Haul.) IV. — is 261 

V. = 3 72 

VI. — is 10 

VIL) — Fi 6 

1900. 
Off LOSSIEMOUTH. 

Nov. 3, - - III. | 11-15 od 71 

IV. —_ Af 123 

NG — . 164 

VI. — ry 92 

Smallest. 

Mm. | Inches. 

76 3 

132 5 ys 

204 875 

283 11,3, 

350 134 

405 1543 

165 6} 

138 5y's 

138 bys 

——— 

209 84 

209 84 

209 8} 

294 112 

297 qh 

294 112 

380 14}3 

371 142 

371 143 

443 liys 

168 62 

206 8} 

294 11,9; 

375 14} 

450 1734 

152 6 

228 9 

313 12,5, 

402 15}2 
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Largest. 

Mm. | Inches. 

88 34 

201 743 

282 114 

349 13} 

403 15 

203 8 

195 7H 

203 8 

290 lly. 

292 14 

292 11} 

369 14} 

364 14,%, 

369 141 

423 1614 

424 1644 

424 16}4 

495 19} 

202 743 

292 14 

370 14;°; 

431 16}8 

470 18} 

223 813 

310 12,', 

401 15}3 

464 18} 

Range. 

Mm. | Inches. 

12 _ 

69 23 

78 375 

66 28 

53 2} 

47 15 

38 1 

57 2} 

65 235 

81 3x5 

83 3t 

83 34 

75 248 

67 28 

75 2He 

43 1} 

53 24 

53 2h 

34 1? 

86 BY 

76 3 

56 24 

20 # 

71 243 

82 3h 

88 3y's 

62 Qs 

Average Size. 

Mm. | Inches. 

[82-7] = 

171-4 6} 

249-1 912 

313-9 12% 

373-5 1444 

421-6 16;°5 

182-9 75 

176-8 7 

179-6 715 

254-1 10 

246-4 9}4 

249-8 9% 

323-6 123 

324-7 123 

324-1 | 1213 

407-0 16 

385-2 | 15} 

390-9 153 

469-6 | 18} 

[662] = 

186-2 72 

249-1 OE 

321-2 | 128 

390-4 | 152 

460-2 | 18} 

188-3 late 

275:7 | 102 

358-2 | 145 

422-4 | 168 

PSA pti aie A HARB OT aay 
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{I.—Common Das. 

Depth. Smallest. Largest. Range. Average Size. 

Place and Date. |————| Sex. No. 2 eS 

Fms. Mm. In. Mm. In. Mm. In. Mm. In. 

1900 

ABERDEEN Bay. 

Sept 18-26, - I. = (?) 47 26 1 69 24 43 WA 375 || Ite 

Il. =f 2 306 97 3h8 173 618 76 3 127-0 | 5 

II. = a 307 91 32s 172 612 81 Sve || 127-1 5 

idk, || = fe) 278 176 613 267 | 104 91 3%, | 213-4 Sis 

ivi || = Bs 52 175 65 246 OHA 71 213 | 205-9 | 8h 

TG |p 2 9 290 | 11%, 333 | 13} 43 == 304-8 | 12 

Meno. -" BE (?) 34 30 1; 78 3s 48 “4 56-7 2h 

10, = Q 205 96 3he 179 Tes 83 34 131-8 |  5y'5 

IL. a 3 186 101 4 173 6H 72 218 | 133-1 5} 

Hilts) 2 86 181 7h 278 | 1048 97 312 | 2149 | 84 

iit) ee é 31 177 61: 257 | 108 80 3 1993 | 742 

[Ne wee fe) 3 293 | 11,9 312 | 13,5 19 F 299-7 | 1148 

Uct.8,- - L [sai | (? 33 50 2 80 3rh 30 Lyk 631 | 23 

II = 2 123 92 38 157 6; 65 29. 120-0 43 

II = a 114 98 35 152 6 54 2) 1183 | 48 

iii |) fe) 5 192 TPs 218 8y?, 26 il 211-4 | 8% 

ii |} o 2 185 7 229 9 44 1} 207-0 | 84% 

BOct,13,- - I. 8-18 g 23 48 1; 80 3yh 32 1,5 644 | 2 

I. = é 9 49 148 “77 ee 28 1} 63-2 | 2} 

iggy eo fe) 458 102 4 173 6}8 71 2 | 1306 | 5y%5 

I. = 5 574 102 4 175 6; 73 23 126-1 | 413 

11 |e fe) 98 179 7 261 | 10} 82 3} 216-4 | 8h 

rie ye 3 21 178 7} 253 | 10 75 as | 1990 | 743 

eve fe) 6 280 | ll 309 | 12,3 29 Ive | 208-7") 11% 

v. = fe) 2 332 | 13) 342 | 13) 10 a 337-0 | 134 

7 a 8-10 12 68 244 89 3) 21 es 800 | 3; fe 
3 

2 
3 

| eke 150 | 182 | 7% | 275 | 10g | 93 | 39 | 2230] ae 

3 

= 
- 
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IT.—Common Das—continued. 

Depth. Smallest. Largest. Range. Average Size. 

Place and Date. |————| Sex. No. 

Fms. Mm. In. Mm. In. Mm. In. Mm. In. 

1900. 

ABERDEEN BAY— a 
continued, 

Dec. 17-21, - I. 5-15 2 986 43 Wyk 87 3h 44 13 61-1 23 

1. —= Jd 893 38 1s 88 3th 50 1 61-4 28 

I se — 1879 — = = = 50 143 61-3 23 

IL. = £. 183 96 3th 184 74 88 3} 132-1 5} 

II. = fof 173 92 38 180 7h 88 3) 127-4 Bs 

ib || 2 49 202 7h 275 | 1013 73 27 | [250-3] | [9%] 

III. = 3 4 201 The 268 | 10,% 67 23 | [241-8] | [93] 

IV. — 2 30 277 10; SiGe |) ee 39 1; | 2964 | 11}3 

v. = Q 14 317 | 124 362 | 14} 45 13 361-4 | 144 

VI = 2 2 385 | 15} 397 | 153 12 } 391-5 | 15,85 

Viti) = fe) 1 == as Sel os — -- [482] | [17] _ 
| | 
| a Re a eA Li ESS, 

| June 13, 1901, I. | 9-143} & 1 = = a o. wt BL (119] 4th 

Il. — 3 3 85 33 99 33 14 1 (94] 3H 

| — 2 21 136 5B 218 83°; 82 35 TB 643 

It.| — 3 7 135 ByPs 193 78s 58 2h 162 63 

Iv.| — fe} 7 230 9); Ale) |) ial 49 113 | 2582 | 10,% 

| Iv.| — z 4 223 83 268 | 10,% 45 1} | 245-5 91k 

“June eS 8) HUE 1” "06 83 70 23 128 Byles 58 2, | [106-8] |  4y% 

| I.| — ,3 308 131 54 219 88 88 34 167-3 65 

IV —- ‘ 40 294 81s 985 | 11} 61 Qyz | 252-4 918 

Vv _ re 2 302 | 11% 343. | 133 41 1; 322-5 | 124% 

jee. eS Eee! 

June 3) see Ulan oS 336 131 5} 219 83 88 3} 167-6 6 ys 
(combined). 

Iv.| — 2 61 223 3} 285 | 11,3, 62 27, | 2536 | 10 

July5,- - IL | 10 2 152 a7 i cB 141-|  5y% 64 24 1063 | 4% 

‘UGS hii a P 137 73 2f 139 54 66 28 105-1 4h 

(combined). Lise al 3 289 73 24 141 52s 68 244 | 105-8 4h 

1} — f°) 79 148 BLE 224 Sts 76 3 178-7 7 

I.| — 3 41 143 58 229 8} 79 3} 176-9 6}3 

| combined). —_ 3 120 143 5 224 8}8 81 3y5 178-1 7 

| Tye eee fe) 7 |* 940 al phe Sleds ralesrtes 487] 13 | Sed le aoe 

| Iv.| — 3 4 248 9,2 264 | 102 21 #3 | 254-2 | 10 

(combined). = a ll 240 | 9%, 288 | 11yy 4a dS og 260-9 | 10} 

V. _ fe) 2 310 | 12, 310 | 12, 0 0 310 125 

V. ae a 1 = = oe =e = = 290 11), 
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II.—Common Dasp—continued. 

Depth. Smallest. Largest. Average Size. 

Place and Date. |————-| Sex. No. Se = [eel Ee oe 

Fms. Mm. In. Mm. In. Mm 

1901. 
ABERDEEN BAY— 

continued. 

CE eae 1 1y--|> o 216 88 34 156 6} 177 

II. 12} 3b 212 86 3% 152 6 114-5 

(combined). = 93 428 86 38 160 6 y's 115-8 

ve || g 109 163 62 239 98 195-7 

nT) | 3d 31 164 ys 224 S}E 185-3 

(combined). — eS 140 163 63 239 92 193-0 

Vee | 9 24 245 98 313 | 123 272-7 

Vee) dé 1 = — _ _ 258 

(combined). -- oS 25 245 98 313 123 272-1 

V. = g 3 338 | 13, 376 | 1448 3533 

Sept. hen eee 10 2 51 107 4y% 167 6°; 136-9 

Si ile 3 a7 | 115 | 43 BOT Nit OR 138-8 

% (combined). — OS 88 107 4,5 167 6% 137-7 

: I.| — 2 137 173 6}e 257 | 10} 205 

in| Se 3 43 174 6% 294 SHE 19-01 

(combined). == oS 180 173 618 257 10} 201-4 

IV. — 2 10 265 10/7; 318 124 291-4 

ie | 3 5 246 94 277 | 1048 262-2 

(combined). = ios 15 | 246 | 94 | 318 | 128 281-7 
ee a —_—— |—_— _———ee 

=) 7-9 | O38 20 47 — 73 -- 60-8 

ct 1s = iT. 16 2 17 47 1i 82 3} 62-4 

Leal — 3 22 45 13 72 213 59-6 

(combined). — fol 39 45 13 82 3} 60-8 

: Il. = 2 86 94 3u4 150 BL 119-3 

; Il. -- rol 70 101 4 143 5g 119-3 

(combined). = oS 156 94 3h 150 55 119-3 

EI, == fe) 93 156 | 6} 252 O48 205-1 

in}  — di 10 160 6p, 231 yh 187-6 

(combined). —_ ef 103 156 64 252 948 203-4 

= 2 49 262 | 10,% 330 | 13 296-9 

= g 8 344 | 13), 348 | 133 345-7 

11-18 | QO 144 47 li 87 Bae 61-0 

-- ores 23 | 106 | 4% 147 5} 122-9 

_ od 214 28 1h 80 3h 47-8 
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II.—Common DaB—continued. 

Part [f1.—Twentieth Annual Report 

Place and Date. 

Depth. 

1901, 

Doc HOuE, 
off Aberdeen. 

Rags 21h = itt 

IL. 

Ill. 

Ill. 

(combined). 

IV. 

IV. 

(combined). 

v{ 

Nov. 5, II 

Ill. 

Il. 

(combined), 

IV. 

Nov. 28, II 

I. 

(combined). 

III. 

Il. 

(combined). 

Dec. 16, - Id 

Il. 

(combined). 

Ill. 

Ill. 

IV. 

Jan. 15, 1902, II. 

(combined). 

Average Size. 

_—————— 

Smallest. 

Mm In. 

93 3hk 

92 33 

143 5g 

141 5x 

141 58. 

234 9,3; 

234 9,3; 

234 Oy 

114 44 

155 6y, 

151 548 

151 5}8 

254 10 

105 4} 

115 44 

105 4} 

181 7 

193 73 

181 7h 

103 4), 

107 43, 

103 45}, 

184 7 

166 6,9 

231 9h 

116 4,93 

134 5} 

116 41%, 

177 6ES 

Largest. 

Mm Tn. 

129 52s 

126 443 

230 9p; 

226 8 

239 93 

283 11} 

239 98 

283 11} 

123 4¢ 

241 94 

228 9 

241 9} 

Beh || age 

158 64 

156 6h 

158 6} 

213 8z 

212 8); 

213 8} 

179 7's 

162 63 

179 715 

242 9} 

224 8}3 

267 10} 

155 6y'5 

147 538 

155 6y¢ 

222 8} 

Mm. 

(111-0) 

[109-0] 

191-3 

182-4 

187-5 

248-9 

236-5 

247-7 

{118-5) 

202-0 

187-2 

196-0 

293-0 

[199-5] 

(178-0) 

(306-0) 
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Il.—Common DaB-—-continued. 

Depth. Smallest. Largest. Range. Average Size. 

Place and Date. Sex. TN Co ra | ae ace | oe a | eae 

Fms. Mm In Mm. In Mm In Mm In 

1901. 

Firti oF FortH 
Station III. 

May 9-13, 1901, I. 8-10 | Pd 84 42 1g 98 35 56 24 67-5 28 

Il. — 2 26 109 45, 178 7 69 234 | 148.0 5h 

II. —- 3 21 111 4g 181 7h 70 23 151-4 5} 

(combined). — oS 47 109 445. 181 7h 72 243 149-5 5 

Bolg 95) 24’ 11. = kes 103 32 1} 49 Len uz tt 40-7 | 18 

II = od 498 68 2H 127 5 59 2% 1011 | 4 

WG |< od 37 137 5§ 205 816 68 244 | 179-1 7? 

IV — os 22 213 88 276 | 10% 63 2h 236-6 Os 

Aug. 19-22, - I. — od 188 37 eve 75 248 38 re 523 | 

Il. — 2 65 84 335 137 58 53 27; | 100-4 348 

Il. _— 3 45 88 3} 134 54 46 13 105-5 4h 

(combined). — oS 110 84 385 137 5g 53 23; | 102-5 4, 

.| — fe} 15 152 6 194 78 42 1g | [170-7] | [63] 

I.| — rei 8 149 5k 195 7th 46 13% | [170-7] | [63] 

(combined). — os 23 149 5i 195 7} 46 | 142 | (170: (63) 

Iv.| — fe} 4 232 9h 255 | 10); 23 $8 | 247-2 9 

of Sinith Bank. 35 ee Le af = = = es i = = 

Nov.gi  - i. — oS 1 = = = — = — [58] [24] 

II — od 337 97 343 181 7h 84 3%; | 138-8 5ys 

Il.| — oS 14 184 74 219 82 35 1g | (180-4) | [74] 

DORNOCH. 

Bec, 25,-  - I. - 2 1 = — _ - = — [84] 3x5 

Il - © 30 106 Ayis 192 7s 86 33 139-6 5} 

ir = 3 13 102 4 156 6h 54 2h 122-9 443 

(combined). -- od 43 102 4 192 hae 90 3%. 134-6 By 

WL} — 2 1{| — = — = _ —..| (207) | (82) 

CROMARTY, 

Outside Souters. 12 = — — -- -- — —_ = = — 

Dec. 11, 1900, I. -- oS 17 23 j 66 28 43 13 49-5 14 
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II.—Common Dap—continued. 

Depth. Smallest. Largest. Range. Average Size. 

Place and Date. |————| Sex. No. 

Fms. Mm. In. Mm. In. Mm. In Mm. In. 

DoRNOCH. 

Noy. 11, 1901, I. 8-10 od 14 fail ifey) 98 3h 47 1k 77-6 325 

Tile a Od 416 100 3}8 192 Ts 92 33 142.2 5s | 

Wit, |p eS 43 194 78 243 Oy" 49 138 | 210-7 Sy 

LIM — oS 6 256 10;'5 272 104% 16 2 2633 102 

Souway Firrn. 

1; 3-8 23 60 33 1}; 57 24 24 $3 47-0 1} 

Sept. 11, 1899, IL. — Od 8 67 23 87 bys 20 ti 79-0 3h 

Sept. 27, 1899, I. = OS 157 33 es 63 24 30 Ly 48-0 li 

leg) = 2 15 68 2th 97 3h4 29 1h 734 | 3a, 

ie | ee fei 14 68 2k 83 34 15 8; 752 | 218 

(combined). — Og 29 68 244 97 313 29 1) 76:9 3 

Oct. 10, 1899, I. -- OS 179 35 1} 63 24 28 1} 50-7 2 

II -- 2 76 66 23 95 34 29 1} 77-1 3y; 

= II — fof 69 68 24 97 3te 29 a 80-7 3y'5 

Oct. 26, 1899,- I. = ed 90 37 ae 62 Qs 25 1 58-2 2} 

II — 2 97 65 23% 112 dy, 47 1; 816 | 3, 

I. = 3 82 66 28 106 4y', 40 1% 81-8 | 3, 

Noy. 27, 1899, I. a OS 17 37 ee 62 Qs 25 1 54-2 2h 

II. = 2 81 66 28 106 45°, 40 13 83-9 35 

I. = 3 75 70 23 107 4y, 37 lis 837 |  3y5 

March 14, 1900, I. ss 3 50 36 ly 62 Qs 6 Ft 45:0 1} 

Il. — eS 9 78 3y5 118 42 40 1, 93-9 3}} 

April 30, 1900, I. = e¢3 2 50 2 54 21 4 1 52.0 hs 
~ 

I. = 23 1 os a = = — — | [1060] | 4, 

Sept. 28, 1900, I. = oS 198 36 ike 61 28 2 / 1 45-6 1}3 



i Depth 

Place and Date. |————| Sex. 

Fms. 

Sotway Firtu— 
contd. 

Nov. 27, 1900, I. as 23 

U. = g 

Il. = 3 

Dec. 30, 1900, I. — gd 

I. | — eS 

Locnu Fynr.* 

July 30, 1900, I. - oS 

Sept. 10, I. = od 

of the Fishery Board for Scotland. 

II].—Common Das—continued. 

Smallest. Largest, 

Mm In. Mm In. 

38 1} 62 Dis 

70 23 92 38 

68 2hh 108 44 

37 tte 57 a> 

67 28 98 3% 

25 1 48 li 

* Push-net on beach. 

Range 

Mm In. 

24 H 
22, i 

40 1y; 

20 43 

31 1} 

23 i 

421 

Average Size. 

Mm In. 

49-4 142 

82-6 3} 

79-6 3h 

d53y 6 1g 

84:8 3¢ 

[85] 03] 

345 818 
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III.— Lone Roveu Das. 

| Depth. Smallest. Largest. Range. Average Size. 

| Place and Date. |——-——| Sex. No. WA 

Fms:- Mm. In. Mm. In. Mm. In. Mm. 

DEEP WATER. 
off Shetland. 

| Aug. 31, 1900, I. 62 od 20 28 1 57 24 29 1} 48:3 

| if a - 551 82 31 122 43 40 1%, | 103-2 

Il = - 367 124 43 174 6; 50 2 153-4 

IV. = 53 74 175 6] 201 743 26 1 187-1 

| V. = es 4 208 8,3; 210 8} 2 = 209-5 

Sept. 4, - I 65 93 244 31 14 63 Qh 32 | a 48-4 

| Il. = 2 552 82 31 128 Bye 46 148 | 1058 

| = 3 782 77 3 119 48 42 18 102-0 

= = 1334 77 3 128 | 5), 51 2 103-6 

| === SSS Seco) Se SSS |= 

| = oS 1326 77 3 122 4}8 45 13 103-5 

mW.) = ie) 325 130 5} 174 6; 44 13 154-0 

= 3 145 121 43 153 6 32 yy 136-9 

ee ee ee a a 

| iny, || == 2 85 175 6; 201 713 26 1 182-9 

| - 3 18 155 6} 173 6}: 18 j 156-1 
| 

| V. _ 2 23 204 825 238 93 34 1} 222.8 

Wir, |} = 1 — = = Bs = — 261 | 9 
Hesperides esterase besarte aoe eee ae ——-s 
| 

| Oct. 16,19, - I. | 60-65 od 180 40 1y’s 68 2u4 28 1 53-3 

I. ee Q 464 79 33 136 53 57 24 111-4 

— 3 557 81 335 123 4} 42 1z 1025 

— 1021 79 3h 136 5 57 e| 24 106-4 

M0 |} 2 198 137 Be 175 6] 38 14 | 155-6 

= 3 125 124 4 158 61 — - 137-6 

—_____ |-———_—— — [a —_ — > 

Iv.| — 2 23 176 612 203 8 27 1} 184-5 

— 3 3 166 6); 183 Ty's ~ - [172-0] é 

| May 19, 1901,- I. 65 93 141 52 Qs 92 33 40 LY, | 684 i 

ee | ee | ee | = | eee 4 

| E 

II. — g 15 98 3% 146 53 48 1k 127-9 5 3 

—_ 3 9 113 4y7, 138 By's Biel il 124.8 413 " 

-- a 24 98 33 146 5} 48 1z 126-7 5 ; 
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IIIl.—Lone Rover Das—continued. 

Smallest. Largest. Range. Average Size. 

Place and Date. | Depth. | Sex. No. 

Mm. In. Mm. In. Mm. In Mm. In. 

DEEPWATER—contd. 

May 19, 1901, - II.| — 2 6 152 6 198 7a | (46 144 | 1702 | 64 

j — d 4 151 5}R 179 7a 28 1h 167-0 6y% 

Dec. 11, 1901,- I. 75 od 28 45 1} 61 28 24 42 54-4 21 

a eee _ 614 79 | 3% 134 | 54 por le ae | oben) ae 

— 3 635 81 3x3 118 48 37 ie 98-4 3] 

— = 1249 79 34 134 5} 55 2x, | 101-4 4 

Tit; [ese 2 263 | 138 | 57, | 173 | 6tg eel (ie Seal bg sisted 

3 108 121 43 157 6,3; 36 12 138-7 5} 

a ee 2 140 | 174 | 6% 219 | 83 35 | 18 1986 | 733 

_ re 21 158 6; 178 7 20 18 | 166-0 6x 

Vv = 2 21 221 8th 257 | 10} 36 ly, | 229-2 9 

DEEP WATER OFF 
ABERDEEN. 

June 28, 1901, IL. 65 2 19 |. 78 Buu 113 dye 35 13 97-5 | 3% 

== rofl 11 90 3,5 117 43 27 1y; 103-4 4 ye 

Aug. 21,- - I. 58 oS 11 48 1; 57 24 = = 53-0 Qu 

Nov. 5, - I 76 Q 2 63 2h 67 23 = + 650 | 2% 

- 3 4 60 23 64 24 — — 62-0 2%, 

- — 6 60 23 67 28 7 = 63-0 2} 

Nov. 28,- - I 68 ed ll 61 28 75 O43 14 == 66-1 2a 

I = = 18 110 dys 142 Bis 32 1 125-6 448 

- 3 ll 107 4%, 135 Bris 28 1h 123-6 42 

— - 29 107 4y 142 Byes 35 13 124.8 448 

a. | . 22 | 150 | 5% 196 | 73 44 | 13 | i759 | 648 

— 3 26 141 5s 174 63 33 1p, | 155-4 6} 



AQ tb 

| Depth. 

Place and Date. |———— 

DEEP WATER OFF 
ABERDEEN-—contd. 

Dec. 16,1901, I. 57 

Il. _ 

III. oe 

Vie -- 

We — 

Jan. 15, 1902,. IT. 57 

‘Part [I1.—Twentieth Annual Report 

IIT.—Lone Rove DaB—continued. 

Sex. 

ie) 

Or tOnCx- 40 = Os 10> Canto | 
ow 

Firtit oF FortH. 
Station IIT. | 

| May 9,16, 1901, 1, | 8-10 

| II. | — 

Se | 

July 24, A ae 

46 

Smallest. Largest. 

Mm. In. Mm. In. 

53 21 380 3h 

106 4, 157 6,5 

101 4 142 Byes 

158 64 198 743 

143 5a 180 7h 

200 7% 227 8}8 

181 7 201 743 

245 92 265 10; 

106 4y' 145 5} 

109 4 137 53 

106 4475 145 5y 

160 6y; 208 Sys 

147 5}e 180 73 

147 5}? 2038 8} 

32 1} 52 ys 

57 24 | 123 4% 
| 

159 6} 201 7h 

138 Bain 189 IVs 

138 Bye 201 743 

203 8 258 10} 

277 | 107 307 12), 

327 | 127 349 133 

83 3} 135 By f 

140 5} 199 _ 

202 742 242 == 

253 10 284 — 

Range. Average Size. 

Mm. In. Mm. In. 

27 1ys 65:5 2.8. 

51 2 130-6 5} 

42 1: 128-7 5s 

40 1p; | 1785 7 

37 a aiayAl 65 

27 = 210-5 | 8} 

40 —_ 187-1 ( 

= -— 259-0 | 104 

== — [214] — 

39 1} 123-9 4] 

28 1 125-1 413 

39 13 124-3 45 

48 1 184-9 (em 

33 1y, | 157-4 6 y's 

61 28 | 1504 — 

20 42 42-0 13 

66 2a 87-1 a 

42 13 [183-7] —_ 

51 2 [172-3] — 

63 24 [180-9] — 

55 Qy, | 2258 85 

-- -- 292-0 _ 

— — 337 — 

52 2y5 112-1 47's 

59 25 177-8 7 

40 1;'; 223-5 82 

31 1} 2646 | 10; 



of the Fishery Board for Scotland. 425 

IIl.—Lone Roven Das—continued. 

Depth. Smallest. Largest. Range. Average Size. 

Place and Date. |————| Sex. No. oe) Pe See Pe Se ee ee 

Fms. Mm. In. Mm. In. Mm. In. Mm. In. 
| 

Sacrne penta. | 

Aug. 19, 1901, 1. == oS 24 46 We 75 245 29 1} 513 | 2 

a a ie) 207 100 3ha 146 Bf 46 1a | 1222 | 448 

| — 3 93 94 BhE 129 By!s 36 13 1124 | 445 

Il — eS 300 94 3}4 146 5g 52 Qa 119-1 4}h 

W.| — 2 27 158 64 216 8} 58 24 190-9 | 7} 

cre) 8 3 8 137 58 183 Ts 46 114 | 1584 | 63 

it ees 9S 35 | 187 58 216 8h 79 3h 18254. | 7 

ea) 2 30 215 Site 261 | 10} 46 143 | 235-83 | 9% 

Vv: — 2 1 - -- — — -- — | [289] - 

eee). i, | ose} SS 19 abil a3 59 | Oe ia). |e 528 | 2y5 

ll 4. s 170 sg | 3h 146 | 53 58 24 1229 | 4% 

— 3d 90 97 Big 140 5h 43 144 | 1169 | 48 

: 2s 2d 260 sg | 3} 146 | 53 58 | 23 | 1209 | 43 

Beal 2 Chote feel a 213 | 8% 53 | 33 | 1906 | 7 

— 3 3 158 6} 188 7 30 11) 73-Fe| 16g 

. _ OS 31 | 155 6} 213 8: 58 24 189-0 | 7%, 

ee es g 21 218 81's 251 9% 33 1k | 2339 | 9%; 

Vv. = 2 4 260 | 10} 278 | 1043 18 j 270-5 103 

| Aug. 19 and 22. 
(combined) I. a 93 43 45 1j 75 213 30 ly 519 | 2, 

ea g 377 88 3h 146 5j 58 24 122-5 | 448 

= d 183 94 | 3th 140 5} 46 143 | 1146 | 43 
| ine Cet, We ee eee es i al Vet Seed | 

| oe eS 560 ss | 3h 16 | 53 58 24 1200 | 43 

Ee 2 55 155 | 64 213 | 8} 58 24 190-8 | 74 

—_ 3 ll 137 | 58 188 73 51 2 162-5 6ys 

= Q¢3 66 137 53 213 83 76 3 1861 | 748 

| Iv.| — 2 dl 215 | Bye 261 | 104 46 143 | 235-0 | 94 

| vi — fe) 5 260 | 104 289 | 113 29 1} 274-2 | 10) 

Station V. 

May 10,- - I. | 20-30 od 2 a2 | Wy 49 Lye 17 _ 40-5 1) 

m| — | og | 56 | oo | o | 103 | sy | 43 | ah | S84) Br 
EA fe) 32 143 5g 185 Ti. 42 1g 169-5 | 6}4 

—_ 3 90 125 | 4} 179 Ips 54 2h 149-1 55 

| | 
| 
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II 1.—Lone Roven Das—continued. 

Depth. Smallest. Largest. Average Size. 

Place ard Date. |————| Sex. No. 

Fms. In. Mm. A Mm. In. 

FIRTH OF FORTH. 
| Srarion V.—contd, 

| May 10, 190i, IV. — ? 31 9} 211-1 Sys 

| Vv — 2 12} = (289:5])| — 

| g | 
cae ae ae Ee We he 

| 

July 24, 1. —_ eS 4 2 43-3 1} 

| ret _ 5 334 Bas 1169 | 48 

| Ill -- A 33 73 172-2 6} 

rie |e eee A 6 94 214-2:| 8. 

| —<—|—— ——— | —— Vn | —_-_— Se eee —— 

| 
| Aug. 16, I -- od 31 Qi, 52-3 2 

| es ees fe) 145 5}3 128-7 | 5s 

= 3 181 53 121-3 43 

| — -- 326 5tt 124-6 45. 

| eas oe eee (| | ee eee 

III — 2 32 8h 188-5 785 

— rei 31 7 155-3 6} 

| am a 63 8k 1722 | 63 

| iy | ee fe) 17 9% 2235 | Shag 

| -- 3d 9 74 187-3 | 7 

| Aug. 21, I -- od 65 2h 54-4 2h 

II =e fe) 204 51a 129-0 5s 

= & 243 5335 122-8 43 

— = 457 5}8 126-1 413 

| Tie — °) 58 8, 189-3 Mate 

| es & 43 643 156-9 6,3; 

-- == 11 81% 179-4 Wate 

IV. == ? 24 9% 225-3 8% 

-- 3 19 7428 183-4 Tis 

| Vv Ls fe) 2 1245 299 113 
| 

| VI. = fe) 1 = [354] = 

} 
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ILI.—Lone Roven Das—continued. 

Depth. Smallest. Largest. Average Size. 

Place and Date. — 

Fms. 

Firti oF Forru. 
Sration V.—contd. 

Aug. 16-21, 1901, I. 
(combined). 

128-9 

122-1 

CLYDE, between 
Pladda & Turnberry. 

Aug. 1, 1899,- I. 

I. 
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IIJ.—Lone Rouen Das —continued. 

Smallest. Largest. Range. Average Size. 

Place and Date. No. 

Mm. Mm. In. Mm 

CLYDE, between 
Pladda&Turnberry— 

continued. 

Sept. 14, 1899, I. 41 39 52 275 45-8 

23 41 50 2 45-6 

27 35 48 1 43-3 

91 35 52 Ok. 45:0 

I. 21 71 91 3y, 79-4 

15 62 88 34 75-2 

36 62 91 3y°s 77-6 

| Il. 8 101 127 ) 115-1 

31 94 123 4% 108-2 

| 39 94 127 | 8 109-6 

Oct. 12, - I 115 40 57 24 49-0 

95 40 56 2% 50-1 

22 42 53 2 47-4 

| 232 40 57 24 48-9 

IL. 80 67 97 318 80:8 

114 66 93 344 82-2 

| 194 66 97 342 81-6 

(HOF 36 102 134 54 117-1 

82 94 126 443 108-1 

118 94 134 5} 111-4 

IV. 29 137 158 64 145-2 

| 4 | 180 147 | 548 1365 

| 31 130 158 6} 145-0 
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IIl.—Lona Roven Dasn—continued. 

Cuiypk, between 
Pladda&Turnberry— 

continued. 

Dec. 15-18, 1899, I. _ 

I. = 

Ill == 

April 3, 1900,- 1. = 

Smallest. Largest. Range. Average Size. 

Sex. No. E 

Mm. Tn. Mm. In. Mm. In. Mm. In. 

ae Ss = oes Seed ees Eas ies or 

fe) 15 46 143 59 Drs 13 — 52:8 2h 

3 11 48 li 59 2%, al =e 52-4 24; 

oS 3 52 2745 53 2h _ _ 52:3 27, 

= 29 46 lye 59 25. 13 = 52-6 one 

f°) 23 71 218 103 4), 32 1} 85-4 38 

3 21 68 2H 89 3} 21 # 78:4 3y5 

=e 44 68 2th 103 4, 35 3 82-0 34 

2 10 111 43 135 5 ys 24 13 119-6 4} 

3 19 98 3t 126 412 28 1t 111-7 4y5 

= 29 98 33 135 Bas 37 Iv, | 15 4} 

2 5 140 5} 144 hil 4 — 142-6 58 

3 2 137 5g 140 5} —_— — 138-5 5 yi 

— uf 137 53 144 5}4 9 _— 140-4 5} 
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III.—Lone Rove DAas—continued. 

Depth. 

Place and Date. |————| Sex. 

Fms. 

Moray FirtuH, 
Station XVI. 

April 24, 1900, I. — 2 

ee d 

II -- 2 

7 3 

Station XVI. 

May 31,-. = i. — is) 

> 3 
Il. — 2 

a 3 

Deep Hog, 8 miles 
off Kinnaird Head. 

July 4, 1901, - I. | 83-85 fe} 

3 

Wi} — 2 

re 3 

Iv.| — 2 

Smallest. Largest. Range. Average Size. 

SS ee ee ee SS 

66 24°, 73 24 7 = 682 | 2b 

67 28 73 24 6 = 69-3 | 23 

66 2%, 73 24 7 = 686 | 22 

127 5 153 6y5 26 1 139-9 | 5} 

119 48 150 5] 31 1} 135-9 | 53 

119 4g 153 675 34 13 137-4 | 53 

—-}—-}]-— }|- | = | = | 0 | — 
= 2: ate = = = [97] a 

127 5 155 6} 28 1} 1423 | 58 

124 4g 152 6 28 1} 138-7 | 55 

124 4% 155 6h 31 1} 1405 | 5,5 

76 3 115 4} 39 u 98-6 | 3% 

87 ee 113 Ay’ 26 1 99-3 | 338 

76 3 115 41 39 1} 963 | 35 

135 ByPs 172 6} 37 Li |” 16308 eee 

128 By 157 6s 29 1k 1409 | 5% 

128 Bys 172 6} 44 1} 150-8 | 548 

174 64 214 8%, 40 Less) 1ss01) eee 

pat a3 ES = = a) ee = 



Place and Date. 
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TV.—WBITING. 

1900. 
ABERDEEN Bay. 

Sept. 20, - Sak 

Il. 

Oct. 9, - = I 

a, 

Oct..23, - = I 

Il. 

Oct. 8, - -—-k 

Il. 

Oct. 138, - = =o 

HUE 

Average of 
Oct. Sand 13, - I. 

Il. 

Oct. 31, - I 

Il. 

Average of Oct. 
8, 13, and 31, I. 

Il. 

Dec. 5) a 

II. 

Dec. 18, - - I 

Dec. 19, - 3 all 

Il. 

Average Dec.,- I. 

Smallest. Largest. Range. Average Size. 

Depth. | No. | 

Mm. |Inches.| Mm. |Inches.| Mm. |Inches.| Mm. | In ches. 

Ab Laie 8t7 s2 |¥ 3} 158 6} 76 3 115-2 4s 

-- 32 212 82 298 11} 86 33 239-1 97s 

13-16 | 231 62 ee 149 5t 87 375 | 115-9 45 

— fi 220 88 263 10? 43 1} 240-7 94 

364-49 82 62 Qy5 169 62 107 4y5 114-1 44 

= 4 234 9, 264 | 103 30 ly, | 242-5 92, 

12-14 | 2223 69 | 7 2th 173 6}3 104 4} 119-5 444 

— 679 183 Ty's 297 11}t 114 4h 233-1 9; 

8-18 278 72 243 185 (es 113 4ys 133-7 5p: 

= 414 205 sy. 292 | 114 87 Bis | 247-4 93 

= 2501 69 24 185 73 116 4,9, | 1210 43 

= 1093 183 is 297 | 11}4 114 44 238-5 93 

8-10 | 3702 60 23 196 742 136 55 126-7 5 

= 75 202 748 275 | 1038 73 2 229.2, 925 

— 6203 60 23 196 7 136 5p 124-4 45 

_ 1168 183 Ty's 297 114 114 |. 43 237-9 93 

8-15 | 1315 94 314 195 7H 101 4 139-5 | 54 

Je, 81 197 73 294 | 11, 97 3g | 2432 | 9% 

8-9 666 82 3h 186 75s 104 43. 7| 1213.) 43 

6-8} | 554 77 3 177 6}3 100 348 | 1234 | 44 

5-12 | 3424 78 Sys 196 TH 11s 45 136-9 | 5% 

= 30 202 7 273 | 103 71 243 | 2327 | yy 

7-9 | 2100 87 3s 197 73 110 4f, | 1888 | 5y% 

= 17 214 Cae 248 93 34 1f, | 2201 | 9% 

_ 8059 77 3 197 7 120 4} 134-2 54 

} 
a inn 
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IV.—Waltinc— continued. 

Smallest. Largest. Range. Average Size. 

Place and Date. Sl) ke | ———< ees oe 

Mm. | Inches. | Mm. | Inches.| Mm. | Inches.| Mm. | Inches. 
| 

1901. 

ABERDEEN BAY— 
continued. | | 

May 30, - = een) 2—16 366 113 47, | 189 | Ty's 76 | 3 151-3 6 

| | | 
| eee 107 | 219 | 86 | 328 | 12% 109 | 4, | 2627 | 10% 

eve he a RE a SE ear eR Noe So 

(June 13, - - I. 9-141) 431 Toye | a 203 8 | 9%6 313 1563 Gy"; | 
| | | } | | 

Il. — 27 ih Wi a BRO eB eS |) ibis) eee 272-2 | 1014 
| | | | 

cee epee ees | ee | ee tie aay 

| June 13 (2nd | | Pali = 
Hauler ple 4 11 | 3579 Tay |) eee 207 gi | 94 | 31) | 1588 | 64 

| | | | | 
Tie ee 576 | 212 | sf | 837 | 13h | 185 | 4; | 267-4 | 10% 

eee: Seema | eet ae ae | ree Sy 
| | 

| | | 
| Average of | , | f 7 
| June 13, = of, _ 4010 107 | 4y%5 207 | St | 100 343 | 158-5 64 

| | | | | 
Il = 603 P11) 2B 337 | 183 | 126 | 438 | 267-7 | 10y, 

| lars Ie Mel = a 

Sally’ ke eae WE] 10| 246 | 124 4] 224 | 8th | 100 | Bbg | 1634 | bre 

Tal) eee 3 250 | 9H 256 | 10y | 6: ee 253.0 | 10 
| | | 

pow [Peak ate | ss Wess rece, | a 

\July3l,- - 1. 13 6 95 | 3 | 195 | 436 | So | “ai, lageelee 
| 

Il = 411 137 58 | 244 98 107 41 192-5 (E> 

Ill == 154 246 | 914 | 365 143 119 444 295-0 118 
| 

| aS | ee ee a aa oa a 

| | 
Seams a 10| 478 85 Be | es 5g 58 24 109-8 45, 

| 

II = 70 158 6;°5 | 235 9} 77 35 206-2 gt 

| intact Dual) S67, 10 | 202e4| dee |, (eokalaae 279.5 | 1 

Wooo ne ig. aa em eat i 
| 

| 
t 

‘Sept. 4, -  - 1 9-10 79 88 3i | 148 5} 60 23 109-6 | 44% 
(2nd Haul) 

oe . sll | 

“sept 10.9" =) a 7-9 | 1861 (Oleh acs 157 6% | 81 3; | 110-4 455 

| Ul an 105 158 | 6y% 252 gis 94 3} 2041 | 8 

| III 13 2 298 | 11} 319. | 12,9, 21 33 | 308-5 | 12} 
| 

——__—— oe | —— ——_|——_ - 
|Sept.10,  - IL. 9 | 309 163 | 67, | 245 | 98 82 | 3%, | 2019 | ~ 748 

(2nd Haul) | 

|| | |__| | tee Dea ere 

| Average of (it Bae] | 
Sept.10, - IL = 414 158 6, 252 918 94 33 202-4 8 

iKOcesigee: = Sree 16 | 1252 67 28 174 | 6; 107 4} | 1156 4s 

| Il = 71 179 ips 256 | 10, 17 3 222.6 8} 

TE eee — = = Le - is Le we 

| : 
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Place and Date. Depth. | 

| 

1901. | 
ABERDEEN Bay— 

continued, 

Geuieee <I. 15 | 
(2nd Haul) 

Average of 
Oct. 18, - Ir} — 

| 
| 

Nov. 6, - = 6-13 

| He, fs — 

|" SMEs. la. >. =a 

1901. | 
Dog Hour, | 

off Aberdeen. 
June 28,- Il. | 65 | 

I. | — 

July 30, - Te eee 
| 

II.| — 

aor S7,-, .- I, Je aos 

Il. _— 

TIL. — 

Nov. 5, - ee Ge) 70 

ia — | 

Ill. — 

Nov. 28, - 1 | 68 

(i, 4[ Meee 

Ill. —_ 

(Ae 

Jan. 15, - Ie 57 

Me | 
| 

Ill. _ 

| Firvu or Fora, | } 
Station III. 

May 9, Te Salon 

| i: | 34 

. TV es 
| 

|Mayiz,- -41 | $40] 
| | 

Il. _ 

3 | 
May combined, I.) — | 

Wn. |, = | 

TV .—Wuritine—continued. 

No. 

875 

427 

435 

| | 
Smallest. Largest. Range. Average Size. | 

Mm. | Inches. | Mm. | Inches.. Mm. Inches.’ Mm. | Inches. | 

| 
| | 
| | 

185 | 7 267 103 | 92 3} 223-6 8th 

| er | LA 

| | 
le) | aeoe 267 10} 88 Bie bpp ge 

71 29 186 Ts 1165 4} 134-0 5} 

190 74 242 9} 52 2 209-1 8} 

| 
TAT wos 212 83 71 218 | 181-1 Tt 

214 Sis 329 | 1238 115 44 255-8 | 10,; 

195 7H 212 88 17 fk | 204-1 Sry 

= an = = = 281-8 | py 
| 

100 Byea 156 6} 56 2%, | 1299 | 5h 

174 65 252 912 78 Sy, | 214.9 8} 

257 | 10% 363 | 14,5 106 4$, | 2034 | 113, 

pee Pee te SN a SO fees 

so | 33 160) | Ge. |}. 80) ,|. Baer) toga. |. 4g 

223 Sg e283 114 60 23 255:7 | 10), 

293 |) BiG! |) SIRE ee j 304-5 | 12 

83 31 | 190 7 107 44 124.0 4h 

198 743 OS elites 89 3h 242.3 98 

312 | 124 370 | 14,9 58 26, | 384-3 | 13% 

106 413 192 TPs 86 33 143-9 | 5H 

194 78 277 | 10% 83 3} 231-1 Oe 

293 | 11), 353 | 18% 60 Qy | 3183 | 12} 

82 3} 171 | 63 89 3h 129-4 5} 

173 Che ercc lan ieatlet 108 44 205-4 8, 

301 | 114% | 344 | 13% 43 1} 312.8 6} 
| | 
| | 

—— = aT 
71 23 | 171 | 6% 100 31§ | 1189 | 433 

174 65 235 94 61 28 187-1 7h 

71 pS aS a a 63 100 3h | 1249 | 434 
| 

173 6}8 281 | 1k } 108 | 44 | 2020] 738 

| as 
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IV.—Wuaitinc—continued. 

Smallest. Largest. Range. Average Size. 
{ 
| 

| Place and Date. | Depth.| No. 
H | 

Mm. | Inches.| Mm. aces, Mm. | Inches.| Mm. | Inches. 

| | | 
1901. | 1 

Firti oF Fortra, | 
Station III.—contd. 

July.23¢- eee Te 8-10} 911 54 24 109 4,5, 55 2 78-6 325 

II. — | 569 116 4,°, 248 93 | 132 53, 114-9 65 

TE, |) = 33 2538 918 340 | 133 87 3x55 280-4 | 114 | 
| | 

INN eERaIGY oR a If 8-10 | 1391 WO) BE 148 5h 69 214 | 1043 ae 

Il. = 232 1538) 6 aroN YS Te 126 5 | 185:5 7H 

he tN eee VN | | [crabe Ase |e Hisense 

Aug. 19). = 1. "| 8-10) 678 2 pote el eats 51a 76 3 101-8 4 
(2nd Haul.) | | | 

| 
II. ere CSE VQPn iam Es Soe Sa pa ll 94 3 204-3 Sy; 

mee hae a | rg “le BROLs te Te el | sae | ed | 
INES 1S ec IG — | 2069 72 2te | 4g 5e8 | 76 3 103-4 4); 

(combined.) | | 
| | | 

pail STE Pee =a 

INR, VEY SE | 8-10} 964 67 | Sap Ne ads bas 78 375 103-9 4), 

II — | 229 153 6 | 267 | 10} 114 4} 206-0 8h 

mrs 7 276) 10g ie 304 Mele 28 1} 289-0 | 118 

IND BRS STE 8-10 | 183 160 6p; | 267 10} 107 43 |) 2110: Cia eee 
(2nd Haul.) 

Le Eee feSaee sik Teng ears aye |S a Pao vita bas = = 

Aug. 19 and 22, I. — 3033 Gi aes 513 81 33; | 103-6 4), 
(combined.) ; 

11 = 461 153 6 Py (* yaa 126 5 200-6 7k 

Aug. 19 and 22. 

2nd Hall com- f 
bined,- - II. — 330 155 Gy: 279) ald 124 41g | 207-9 855 

Station V. | | 

May l0;=uu-) 20-30 | 1148 77 375 173 613 96 33 130-0 5k 

Ill = 81 178 7 290 | 11, 112 dy 225-6 8% 

IV. = 2 322 12}4 350 | 13% 28 1y~, | 336-0 | 18} 

July 24, - I 20-30 34 69 23 | 108 44 39 Pe ee fr ee 

Il — 340 133 5} 243 9. 110 45, 168-8 6g 

II.}] — i 250 948 298 | 113 48 135 ||) 265-35)|etore 

Aug. 16,- I 20-30 | 1006 88 3y% 148 518 60 23 116-1 45; 

Il. — 153 149 5k 265 | 10/5 116 49% | 1865 7s 

iI — 5 295 112 309 | 12} 14 } 300-2 | 11}% 

—- SSS Se 7 a a Te SS 
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TV .—Wauitine —continued. 

Smallest. Largest. Range. Average Size. 

Place and Date. 

Mm. |Inches.| Mm. (Inches... Mm. | Inches.| Mm. | Inches. 

Drxrp Hots, off 
Kinnaird Head. 

July 4, - ) Se 201 7H 227 8} 26 1 210-4 8} 

Il. 238 93 355 14 117 48 283-6 it 

EV. 364 14); 378 145 14 Ys 371-6 148 

DEEP WATER, 60 
miles E. by S. of 
Sumburgh Head. 

May20,- - I. 200 7k 249 9te 49 144 228-1 9 

II. 250 918 3e2 | 14) | 112 47, | 305-1 | 12 

Ill. 363 14} 468 18; 105 1s 394-4 15t 

Lyi: — — 7 = — -- 511-0 | 20} 

| a rae etal | 

May 21, - I 187 72 228 9 41 12 207-2 8t 

Il. 251 9% 362 144 111 42 305-3 12 

Ill. 363 | 144 471 | 18,9, 108 4,5, | 3922 | 15% 

IV. 491 | 19¥, 541 | 21, 50 2 512-7 | 20, 

ee eee ae —— 

May combined, I. 187 7% 249 913 62 275 222.8 8} 

Il. 250 943 362 14} 112 4y5 305-2 12 

III. 363 | 144 471 | 18, 108 45, | 3935 | 15} 

IV. 491 | 19% 541 | 21% so | 2 512-4 | 20,3 

1901. 

BURGHEAD Bay. 

Dec. 25,- = I. 85 38 180 Ty 95 3}, | 137-4 58 

Il. 184 74 234 Oy 50 143 | 1973 | 7 
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V.—Happock. 

| Smallest. 

| Place and Date. | Depth. _ No. 

| Mm. | Inches. 

ABERDEEN Bay. | 
30th May, 1901. | 

WI. | 12-16] 58 | 174 | or 

MP Fe 71 | 262 | 108 

IN | = | 3 BOOM ellos 
| 

See eae ae aa Wk we 

| May 30, - Ti} 12-16"); 27 | 183 es 

iS) = 58 | 270 108 

IV. a | 1 | = | Jr 

| | 

May GO.s) POT IIT: (NSS Vs ed29) | eh ee2- ao. 
(combined.) | 

| 
ie a == bea Sa PLE I — 

June 6, - Tell 15 416 178 7 

NGI.) 486 264 108 

Yo |) 66 | 373 | 143% 

Vv. = 2 | 502 | 193 

VI. =| 1); — | = 

Te Smee i bl 
a ie teens be moe ee 

June 13,- ie 10) LO 181 | 72 

18t|) 2 = 241 265 | 10,% 

Vs ees 45 | 387 | 15} 

Vv. a= 2 505 | 195 

Wile || = 2 552 | 213 

AV ATs |i 3 615 | 24,% 

July 31,- Lip 13 22 98 3f 

II. = 33 212 81% 

LS 79 Pa | THES 

1% |) 8 293 | 11} 

eee ee ae eee 

Sept.4,-  - I. 10 36 118 46 

II, = 363 218 81s 

(is |p 184 324) 123 

Ven |e 6 420 | 16} 

Sept. 10, ite 7-9 100 118 45 

II. = 44 218 8% 

Oct-1g)- =e 16| 772 122 414 

Il. = 44 232 9k 

Largest. 

| 

Mm. | Inches. | 

| 241 9s | 

372 148 

433 17}. 

ain aa 

259 10;%, 

349 13} 

| | 
| 372 14g | 

258 | 103 | 

S71 | 143 | 

465 | 18% | 

| 503 19}% 

| ay, 

263 10% 

384 | 153 

463 18,3. 

506 | 1938 

578 223 

| 619 | 249 

125 413 

273 103 

387 154 

468 18y% 

194 78 

320 | 128 

413 16} 

436 17}, 

185 74 

313 12,5. 

223 8} 

312 12} 

Average Size. ‘Range. 

Mm. — Inches. 

| =e 

67 | 2h 

110 4y' 

fol) ale 

(ieee al 

76 3 

79 3h 

| 

110 | 4% 

} 

SO) > BP 

107 44 

92 38 

1 Te 

— | — 

82 3} 

116 ares 

76 242 

1 1s 

26 1 

4 | te 

eee OE 

27 lps 

61 2ys 

106 45 

175 64s 

76 3 

102 4s 

89 3h 

16 tt 

67 26 

95 | 33 

| 
101 3te 

80 3h 

170-0) 

262-2 

Inches. 
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V.-—Happock—continued, 

Place and Date. |Depth.| No. 

me i901.) ae 
ABERDEEN BAY— 

continued. | 
Nov. 6, - - 6-13 168 

1 = 3 

Nov. 26, - 5B — 3 

Il. = 4 

Ill. = 3 

Dec. 17,- - Tee old 15 

De = 4 

_ ae 

Doce HOLE, H 
off Aberdeen. | 

June 28, Il. 65 660 

| 

July 30, = 62 65 
| 

Il. | 311 
| 

Ill. | = 81 

Iv.| — 10 

Vie _ 3 

| 

Aug. 21 al 58 | 244 

Ly: _- 540 

ir.)  — 59 
| 

Leino | 2 
| = -——— 

Sept. 3, =a | 58 20 

a 

Nov. 5, I 70| 31 

Ife — | 219 

TEE; ist 22 
————— SS) =a 

Noy. 28, I 68 102 

Il. — 66 

1. | —aceumeg 
a 

Dec. 16, - I. 57 | 1219 
Il. _ 457 

Ill. — 15 

Jan. 15, 1902, I 57 775 

NG — 24 

III. | — | 3 

Smallest. 

Mm. | Inches. 

133° |e, | 
| 

233 | Oy 

A ed ES 

173 6}8 

286 | 11} 

380 | 1448 

1 57 6y'5 

258 | 10} 

168 6 | 

96 34 

184 74 

296 | 118 

412 | 16,3 

502 | 193 

| a 

96 33 

202 Ths 
| 

312 | 12} 

450 | 17} 

Ban |! 3% 

| 

120 |} 43 | 

230 | 91k 

321 | 128 

| 
147 | 548 

| 224 88 | 

389 | 15y% | 

| 
fox | ba | 

223 | 83 | 

334 | 13% | 

150 5h 

240 O7= 

332 | 13s | 
_——— 

Largest. Range. Average Size. 

Mm. | Inches.| Mm. | Inches.) Mm. | Inches 

doe Bet oh tel Ee a 
| 

208 Sy: 75 ar: | 1727 | 648 

292 | 117, 49 1} 255-0 | 0dr, 

193 75 20 } 180-7 | 7h 

318 | 124 32 1} 296-7 | 11th 

444 | 175 64 24 408-7 | 16} 

hi ae ne 2 ee 

200 7% 43 Wee. |) 1790) | 7a 

280 | 11 22 z 266-2 | 10} 
| 

| H 3 | 
| 

284 | 11% 116 47 265-8 | 1075 | 

teal 
| | 

131 ||| Pox 35 1} 109-5 | 44% 
i] 

293 | 11,5 109 4, | 2445 | 98 
| | | 

396 | Loy, | 100 | syg | 3347 | 13} 

452 | 1732 | 40 1g 428-6 | 16; 

528 | 203 26) RT 517-0 | 208 

150 Bi 54 2h 1219 | 443 

308 | 12: | 106 43, | 2508 | 9% 

420 16} 18 | 4 | 9487 | 6% 
| | | 

462 | 18; 12 4 456-0 | 18 

aae | Be 

158 6," 60 2%, | 1254 | 448 

= = = = 221-0 | 8} 

_——— a ae — | 

199 me |. 79 Bie | 1724 | 643 

gig | WE | 82 Bye | 2732 | oy | 

413 | 16h | 92 | 3g | 3462 | 6H | 
| Parsi: | = (ed 

208 By"; 61 23 176-8 | 648 
| | 

303 | 1138 | 79 3k | 2706 | 108 
' r | i 

428 16}3 39 1b | 4067 | i6 | 

ad} ea | 7 | Ba), i802 | 7h | 

325 | 12g | 102 | 4p | 277-4 | 10} 
{ 

428 | 16}3 94 | 3u4 | a701 | te 

a cee a 

210 8} 60 2% 180-5 | 7h 

B24 | 123 84 375 | 2868 | ly, 

374 | 14tk | 42 1g | 353-0 | 13% 
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VY .—Happock —continued. 

Smallest. Largest. Range. Average Size. 

Place and Date. | Depth.) No. |_—— 

| Mm. | Inches.| Mm. | Inches.| Mm. | Inches.| Mm. 

Mori Hn. cs 

Moray F irri, 
off Lossiemouth. 

June 1, - - II. | 12-15 2 259 10,%; | 264 103 5 ys | [261-5] 

HI. AG Ne POST al ott 363 | 14} 82 Bi | 3244 

IV. 43 371 142 457 18 86 33 407-3 

Vv. | Bh 469 | 18; | = oe pas ne es 

| 

SmitH Bank. | 

June 5, - > I 22, 17 217 Seen ete 944 29° | it [231-0] 

Tit. | | 224 | 256 | 10p; | 363 | 14} 107 | ay 309-7 

Iv. | | 82 | 365 | 143 | 444 | i, | 79 | 3m | 3038 

Vv | wae | 458 | 1875 | 524 | 205 66 | 2% | 486-9 

Willis} as ye fa | oh ee = as 711 

| | | 
ee el eee | ee || SS ee SSS 

Nov. 8, I 26) tod” ase 1° we | 206 4) gy 20 ig | 197-6 

mm. (ef =) MP Mg Ghoge abies aiehooy sian re 4 | 291-7 

AW. ev 7 313 | 12% 388 | 154 75 22 | 3463 

SINCLAIR Bay. H } 

June 4, - Fon: 9-15 5 | 214 8y'5 266 103 52 275 217-8 

ie) a | 280 | 11 365 | 148 85 38 323-6 

1 ee 114 375 | 143 462 | 18;% 87 3ys | 408-1 

v. SU as 465 | 18,5 5388 | 21y% 73 23 490-6 

VI. — 1 — = — — — — 570-0 

DEEP WATER, off 
Kinnaird Head. 

July 4, - co allt 83-85 | 105 174 63 263 152 89 Bhs 215-6 

Il. ne) 94 273 10% 374 1444 101 343 319-8 

LYei te 13 | 393 | 15p | 474 | 198 91 | 3, | 4087 
Vv _ 1 — — — _— — —_— 502-0 

Off Shetlands. 

Dec. 11,1901, I. 75\ 265 | 91 335 185 | 7 94 3H4 | 135-4 

Il — 246 2138 8 306 12 93 3g 264-3 

Ill, — 134 318 123 419 16} 101 4 370-9 

IV _ 20 427 1643 487 19;°; 60 23 444.9 

Vv ae 2 510 | 207, | 545 | 2iye 35 18 527-7 
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AA.—Aberdeen Bay and off Aberdeen, Smoothed. 4 

BB.—Deep Water off Shetlands. 
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V.—Happock—continued. 

| 

Place and Date. Depth. 

| 

Deer WATER, 
off Shetlands—contd. 

May 15,1901, I. 75-78 

Il. — 

Iil. _— 

FirtH OF ForTH. 
Station II. 

May 10,1901, II. 8-10 

Ul. — 

| 
Sprige <= 

| Aug. 22,- Sly — 

Aug. 19 and 22 com- | 
bined, - - - — 

Station V. 

July 24,-  - I. | 20-30 

rm | — 

| 

i if _— 

i) 

ll.) — 

IV, -- 

— 

eel Vem 

Il. == 

Wai == 

LVe — 

Aug. 16 and 21, I. 
(combined). 

Il. 

No. 

11 

bw 

691 

Smallest. 

Mm. | Inches. 

anh 
| 

173 61a 

239 93 

324 | 123 

210 8} 

296 | 113 

—_—— 

75 | oe 

85 3e 

75 24s 

72 | 2h 

193 Tis 

82 34 

228 9 

376 | 1413 

90 3ys 

217 81°; 

327 | 125 

420 16). 

82 34 

217 85 

Largest. 

Mm. | Inches. 

218 Sy" 

320 12,9; 

430 | 1648 

252 943 

207 | 11} 

fae 
130 5} 

142 5g 

142 58 

107 4,5 

286 | it 
| 

es 

133 5h 

Peel ott! 

393 1d} 

448 | 178 

| 
147 52 

280 | 11 

393 | 1b} 

422 | 168 

147 5} 

283 11} 

439 

Average Size. 

Mm. 

194-7 

283-5 

226-3 

[296-5] 

Range. 

| 

Mm. | Inches | 

See AD 

45 1} 

81 3a 

106 4°; 

42 Uk 

1 ! ts | 

is Bear) 

| 

55 Dr's 
| 

| 

57 24 

| 

67 QU 

35 | 1g | 

93 | 31k 

a Wile 

55 2} 

17 th 
| 

— j; = 

[eramee 

br | ye | 

63 27. 

66 28 

2 t's 

65 24 

66 2s | 

Inches. 

73 

ly; 

83 

(1144) 
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VII.—REPORT ON THE OPERATIONS AT THE BAY OF 
NIGG HATCHERY DURING THE SPRING SEASON OF 
1901. By Haraup C. Dannevic. 

In several earlier reports on the work at the hatchery reference was 
made to the desirability of being able to preserve the spawners from the 
one year to the other. By so doing the difficulties attending the work 
with newly confined fish would be avoided, while it was also anticipated 
that a much greater number of eggs would be obtained. This anticipa- 
tion had not been confirmed at Dunbar, owing in particular to the want 
of a sufticiently large pond. The outcome of experiments pointed to a 
negative result being due to such unsatisfactory conditions as would not 
exist in a large pond, and no fears were entertained as regards ultimate 
success in this respect. After the close of the spawning season at Bay 
of Nigg in May 1900, the remaining large plaice were retained in the 
pond, where they were regularly fed on shelled mussels, and already 
during the latter part of the summer a development of the ovaries of 
the females could be observed. This became more noticeable as the 
season advanced. On October 26th twenty female plaice were examined, 
and of these eleven were found to have been spawning during the 
previous season and were again developing eggs normally ; seven more 
were in a similar state, but were young fishes that apparently developed 
eggs for the first time. The remaining two females had been egg-bound 
during the previous season, and their ovaries were not visibly developed 
at that date. The total number of plaice in the pondat this period was 
625 of both sexes. During the third week of December another 397 
were obtained from Aberdeen Bay; these were young fishes, mostly 
about the age of maturity. And at the end of the same month 184 
larger plaice were brought from the Dornoch Firth. As will always 
happen in consequence of injuries sustained during the capture, a portion 
of these new fishes died soon after being put into the pond; and on 
January 8th, when all the plaice were examined, the total number was 
1071. Of the females 560 were considered likely to spawn normally 
during the following two or three months, while about 240 were 
uncertain, and for the greater part immature fishes. 

The first sign of spawning was observed on January 12th, when a few 
eggs were found in the water. The number was yet small, and continued 
so for another week. On January 22nd the hatchery was started for 
the season with 60,000 eges which were collected from the surface- 
water of the pond and placed in the hatching-apparatus for development. 
This early commencement of the spawning corresponded very closely 
with the ordinary period in the open sea, and since in previous years the 
spawning at the hatchery was always much later, while at the same time 
new fishes only had been used, the normal spawning on the present 
occasion may safely be attributed to the presence in the pond of a con- 
siderable number of old plaice that had already become thoroughly 
acclimatised to confinement, Additional evidence in this respect must 
also be recognised in the circumstance, that while in previous years the 
spawning increased very rapidly—with a rush as it were—the season 
chis year was more gradual. Disregarding the temporary variations 
following upon extreme changes in the temperature of the pond-water, 
it will be seen from Table I. that the spawning as a whole continued to 
inerease for about one and a half months, and the climax then reached 



of the Fishery Board for Scotland. 441 

was maintained for another five weeks. This period, during which the 
greater bulk of the eggs were produced, was most prolific about the end 
of the first week in April, and it continued until the 22nd of the same 
month. By this time, however, the number of eggs decreased rapidly 
in the pond : most of the fishes had clearly become spent during the 
heavy production of eggs in April, and the spawning came to a close 
early in May. As regards the temporary variation in the spawning, 
subsequent to changes in the temperature, several instances may be 
observed in Table [. Five days after the hatchery was started the 
spawning ceased altogether for six or seven days. This was caused by a 
reduction of the temperature of the water in the pond in consequence 
of a fall of snow. For several days part of the pond was covered with 
thin boards, supported on large beams, so as to save the surface-water 
from exposure to the strong and cold winds. A similar fall of tempera- 
ture occurred at the middle of February, when, in addition to being 
covered, the water in the pond was artificially heated with waste steam 
from the boiler. Cold weather with snow set in again at the end of 
March, but probably owing to the advanced state of the ovarian 
development the spawning on this occasion was less affected. 

The daily progress of the hatching season will be seen from Table I. 
In regard to the specific gravity of the sea-water on the beach a con- 
siderable variation will be observed. This variation, which is due to 
the river Dee and in some measure to the fresh ground-water from the 
surrounding hills, does not usually extend to the deeper layers, from 
which the supply for the pond is taken. On 14 out of 110 days it was 
below 27, and on one occasion below 26. Thus the specific gravity 
of the pond-water was usually higher than the surface-water on the 
beach, of which a very striking instance may be seen from the records 
for the end of the second week of February. ‘The difficulties previously 
experienced with water of a low salinity, owing to a leak in the inflow 
pipe, have thus been remedied, and are not likely to recur again as long 
as the main supply pipe remains undamaged. Owing to the increased 
supply of eggs, the storage tank of water for the hatchery was unable to 
serve the hatching apparatus for the whole night at the most busy part 
of the season, and an increased death-rate amongst the more advanced 
eggs was the consequence. During the present year this tank has been 
heightened considerably, and will be able to serve the present number 
of hatching apparatus for about ten hours. 

During the season a total of 65,377,000 eggs were collected from the 
pond, from which 51,800,000 plaice fry were obtained and planted 
in the upper area of Loch Fyne. The particulars in connection with 
the distribution of the fry will be seen from Table II. As in the 
previous year the transport was effected at night, and ordinary carboy 
jars were used. 

| TABLE. 
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TABLE I.—Showing the Daily Progress of the Hatching Operations, as well 

as the Temperature and the Specific Gravity of Water in the Hatchery, 
the Pond, and on the Beach. 

| The Sea The Sea The Sea | 
| Water in the } Water in the | Water on the 

Number of | Number of Number of | Hatchery | Pond Beach 
Date. | Eggs bee Se Fry | eee at Noon. at Noon. at Noon. 

Collected. Sigs ee put out. g 

‘Temp. |Sp. gr.{Temp.|Sp. gr.fTemp.|Sp. gr. 

Cent 4 Cent. Cent 
Jan, 22 60,000 ie Lo 60,000] 62 | 271 | 57 | 273] ... 

28 82,000 us is 142,000] 4:8 | 27-3 | 4-8 | 27:3 | 5:8 | 27-0 

» 24 45,000; ... ie 187,000} 4:8 | 27:5 | 3:8 | 27-6 | 5-6 | 27-3 

a 35,000 vy ay 222,000 2°8 | 27:3 | 35 | 272] 55 | 268 

», 26| — 30,000 ia ee 252,000) 3°8 | 27:3 | 3-7 | 27-2 | 5-2 | 26:8 

5 9 ff me cat .. | 252,000] 3°8 ro | 

| 28 | Ss as + | 252,000] 27 | 97-2 | B5..| 27-4 1 5:2 teaaea 

| 2) .. | a |. | 252,000] 24 | 270 | 34 fare | 48 | 268 
eee og AN fe 952,000) 1:8 | 27-2 | 1-6 | 27-2 | 3-0 | 27-0 

Fecet asi 252,000) 2:0 | 27-1 | 2-2 | 27-0 | 3-2 | 26-8 

Feb. 1 ¥ = as 252,000] 2:0 | 27:1 | 2-0 | 27:3 | 3:4 | 268 

|» Bilystee ee i om 252,000} 36 | 27:2} 3-4 | 27-24 44 

Fi ie Acie Meh § ib 259,000 2:1 | 27-4 | 27 | 97-4 | 4-4 | 25:8 
Re ies 180,000}... .. | 482,000] 3-7 | 27-2 | 3-6 | 27-3] 4:2 | 96-6 

| BabA et 98-000 15,000 .. | 645,000] 2:8 | 27:1 | 3-0 | 27-2 | 5-0 | 27°0 

» 6 30,000 Sone BIT Wee: | 575,000} 3:1 | 27:4 | 3-0 | 27°3 | 4:8 | 26-5 

ser 75,000 11,000 | oP | 639,000] 3:3 | 27-5 | 3:4 1272 1 4:6 | 26-8 

Bib 180.600 a |e | 819,000) 4-2 | 27-3 1 4-0.| 27-3 | aon) opa 

one 60,000 woe | See.) 8B7B,000] 43° | 27°31 4-6) | zara ee 

eae ts | | 1 3-4 \*27-7 | 46 | 27-0 

iit 15,000 | 394,000] 33 | 273] 4-0 "27-7 | 52 | 96-7 

sole 85,000 | | 979,000] 2:2 | 27-4 | 3-0 | 27-6 | 5:2 | 26-8 

Neal 75,000 al ee 1,054,000] 2-1 | 27°3 | 3:0 "27-7 | 4-0 | 266 

ig, eke a Pee Pen ah f ery Mos 1427-4 | 4-0 | 26-2 

bam is eel ee 2 1,054,000} 28 27:0 | 3-0 | 273 | 3°8 | e7-2 

tale a 62,000} —... 992,000] 4:2 | 27-2 | 3-1 | 27-2 | 4-0 | 27-0 

Sin ss .. | 81 | 27-2 | 41 | 270 

,, 18] 300,000 As i 1,292,000] 4:3 | 27-0 | 4:0 | 27-4 f 4-0 | 268 

, 19| 225,000 < Pe 1,517,000} 4:2 | 271 | 4-0 “O72 4-2 | 268 

| ,, 20] 262,000 - a: 1,779,000] 4:1 | 27-1 4 42 | 27-2] 4-2 | 26° 

,, 21| 180,000 2 a 1,959,000] 4:1 | 27:0] 4:4 27:3 | 4-2 | 26-6 

Ot. 120,000 ta) ee me 2,079,000] 4:2 | 27-0 | 4-6 27:5 | 5-0 | 26-8 

» 23| 350,000 ‘ | 2 2,429,000] 4-4 | 271 | 4-9 | 27:5 | 46 | 26-9 

* The salinity on this occasion was the highest ever recorded at the Bay of Nigg Hatchery. 



of the Fishery Board for Scotland. 

TABLE I.—continued. 

AA3 

Date. 
Number of 

Eggs 
Collected. 

450,000 

355,000 

435,000 

400,000 

313,000 | 

495,000 

565,000 

722,000 

510,000 | 

285,000 

720,000 | 

588,000 

900,000 

1,100,000 

1,350,000 

1,125,000 

800,000 

1,000,000 

1,075,000 

1,350,000 

810,000 

1,080,000 

990,000 

810,000 

1,030,000 

1,080,000 | 

2,423,000 

4,310,000 

1,287,000 

960,000 

| 

Number of 
Eggs 

found Dead 
in Boxes. : 

47,000 

32,000 

780,000 

525,000 

Number of 
Fry 

put out, 

*1,750,000 

3,500,000 

* 

Total Stock 
in Boxes. 

2,429,000 

2,879,000 

3,187,000 

3,622,000 

4,022,000 

4,335,000 

4,830,000 

5,395,000 

6,117,000 

6,627,000 

6,912,000 

7,600,000 

8,138,000 

9,038,000 

| 10,188,000 

11,483,000 

| 12,613,000 

| 13,413,000 

14,413,000 

15,488,000 

16,058,000 

16,868,000 

17,948,000 

18,938,000 

19,748,000 

20,778,000 

21,333,000 

19,583,000 

22,006,000 

23,316,000 

21,603,000 

22,063,000 

The Sea The Sea The Sea 
Water in the J Water in the} Water on the 
Hatchery Pond Beach 
at Noon. at Noon. at Noon. 

emp.|Sp. gr.ffemp.|Sp. gr.JTemp.|Sp. gr.) 

Cent Cent. Cent. 
4-5 | 27:0. J 5:2 | 27:3 | 4°8 | 27:0 

4-2 | 271 | 4:6 | 27-4 | 4:3 | 27:2 

Dsl WO) S222, O22 

5.1 | 26°8 3.1 27:2 | 5:0 |_27:2 

4°8 | 27:2 | 5:1 | 27-0 

4-7 4:6 | 27°70 | 5:7 | 26:9 

4-9 4-8 | 27:0 | 5:6 | 26°38 

eatin 4-6 | 27:0 | 5:4 | 26:0 | 

4°8 5:0 | 27:0 | 5:2 | 26°8 

5'8 5:6 | 272 | 5:4 | 26°8 

| 56 | 27-4 | 5:5 | 26°8 

6:0 | 271 | 5:7 | 273 7] 5:5 | 26-4 

57 | 26°8 5-7 | 27°3 | 6:0 | 27-0 

5:8 | 27:70 | 6:0 | 27-2 | 5:8 | 27:0 

7:0 | 26°9 | 6:4 | 2771 | 5°8 | 26°8 

69 | 27-0 | 6:7 | 27:2 | 5:4 | 27-1 

68 | 26:9 | 7:0 | 27°3 | 6:0 | 27:0 

65 | 26:8 | 7:3 | 27:2 | 5:8 | 27-0 

6:3 | 26°8 | 5:8 | 27-1 | 5:6 | 26°4 

6:4 | 26°38 | 6:0 | 27°70 | 5:8 | 26°0 

61 | 26°8 | 5:4 | 26:9 | 6:1 | 25°0 | 

6-4 | 26-7 | 6:4 | 26°38 | 6:0 | 26°8 

60 | 27-1] 61 | 26:9 | 6:2 | 26°6 

57 | 266 | 5:8 | 26°9 | 6-5 | 27:0 

Dron eot eros TaNeZOOl Pe 0:4 27-0 

6-0 | 265 | 5:9 | 27-1] 5-4 | 27-0 | 

63 | 26°6.] 6:2 | 27°70 | 62 | 27:1 

53 | 26-5 | 5:8 | 27°2 | 5°8 | 27°2 | 

5° | 27:0.) 5-4 | 27°2 | 5-0 | 27°2 

42 | 270 | 49 | 27-4] 5-0 | 272 | 

3:0 | 27:2 | 3:5 | 27:4 | 5:0 | 27:0 

15 | 27:2 | 2:8 | 27°3 | 4:8 | 26°2 | 

{ 

* In this number is included 450,000 fry which were put out from March 7th to 16th in the Bay, 
off the Hatchery at Aberdeen, 
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TABLE I.—continued. 

Date. 
Number of 

Eggs 
Collected. 

950,000 

813,000 

740,000 

970,000 

850,000 

1,425,000 

1,450,000 

1,437,000 

1,470,000 

1,450,000 

1,350,000 

2,160,000 

2,150,000 

2,125,000 

1,625,000 

1,620,000 

1,350,000 

1,080,000 

1,390,000 

1,215,000 

1,160,000 

800,000 

1,040,000 

1,000,000 

1,075,000 

1,038,000 

1,350,000 | 

550,000 

Aue BEE o Number of 
ges Fr 

found Dead ry 
Fae yaEEEL put out. 

575,000 

590,000 , 2,750,000 

1,050,000 

| 

1,338,000 | 

4,700,000 

1,275,000 

4,750,000 

850,000 

1,625,000 

1,810,000 

2,460,000 | 10,150,000 
| 

500,000 | 

8,000,000 

20,000 | 

Total Stock 
in Boxes. 

23,013,000 

' 93,826,000 

23,991,000 

24,961,000 

25,811,000 

23,896,000 

25,346,000 

26,783,000 

27,203,000 

28,653,000 

30,003,000 

30,825,000 

32,975,000 

30,400,000 

30,750,000 

32,370,000 

28,970,000 

| 30,050,000 

| 31,440,000 

| 31,805,000 

| 82,965,000 

| 32,140,000 

| 33,180,000 

32,370,000 

33,445,000 

21,873,000 

21,873,000 

15,273,000 

15,253,000 

The Sea The Sea The Sea 
Water in the} Water in the | Water on the 
Hatchery Pond Beach 
at Noon. at Noon, at Noon. 

Temp.|Sp. gr.jTemp.|Sp. gr.J/Temp.|Sp. gr. 

Cent. Cent. | Cent. 
3°0 | 27:2 | 3:2 | 27:3 | 4:4) 26:8 

1 3°0 | 27-1 | 2:9 | 27:2 | 4:4 | 26:6 

2:7 | 2639.9) 2:7 | 2753) 4:65 Rares 

3°O | 26:8 f| 39 | 27-1 | 4:5 27-2 

46 | 27:0 | 3:5 | 27:0 | 55 | 27°6 

4°8 | 26:9 | 4:6 | 27:0 | 5:4 | 27-0 

G1 | 26:7 | 5:8) 27-0 | 6:0) | 27:2 

5:7 26:7 Il 5:7) 27-25 sO 2am 

6:2 | 27-0 | 6:2 | 27°24) 645 raze 

58 | 27:0 | 6-0 | 27-2 | 6-4 | 26°8 

6:2 | 27:0 | 6:1 | 27:0 | 6:4 | 26:9 

57 27-0 | 62 | 27-0] 64 | 267 

75 | 27-0 
6:9 | 26°8 | 6:2 | 27:0 | 6:3 | 26°6 

6:7 | 26:8 

6:8 | 26°3 | 6:2 | 27:0 | 6:3 | 27:0 

65 |o72| 63 | 270 | 6-4 | 27a | 
7-0 268 | 65 | 27-0] 7:8 | 26-4 

71 | 26:7 | 6:8 | 27:0 | 8-1 | 26:8 | 

73 | 268 | | 
75 | 27-0 | | 
1D 27D) | 

8:2 | 26°8 | 

88 | 26°5 8:15) 26:389) 

96 | 26:5 | 84 | 27:0 | 8:0 | 26:3 

9:8 | 263 | 87 | 26:4 | 82 | 26-4 

9:7 | 25:0 | 9:6 | 26:0 | 8:6 | 26-4 

ri 9:8 | 26:0 F 88 | 25-4 

9°6 | 25:3]f 9:8 | 26°8 | 

9:8 | 25-0 | 97 | 260 | 8:7 | 26-0 
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TABLE I.—continued. 

: The Sea | TheSea | The Sea 
Water in the} Water in the | Water on the | 

Number of igs of | Number of Total Stock Hatchery Pond Beach 
Date. Eggs uses Fry ‘ota Stoc at Noon. at Noon. at Noon. 

Collected found Dead mrcut in Boxes. 
‘| in Boxes. | ! : = eas 

| Temp.|Sp. gr. Temp.|Sp. gr. (Temp. Sp. gr. 
| ie a os po | ee ate wet Ty ee cal ees hs 

| Cent. Cent. | Cent. 
Apl. 29 750,000 16,003,000} 9:6 | 25:7 | 9:6 | 25:7 | 8-0 | 26-0 

»» 80 16,003,000 98 | 26-0 | 81 | 26-8 

May 1 200,000 7,300,000 | 8,903,000 8:6 | 26-6 | 8-0 | 26-8 | 

ia 2 9,000 12,000 8,900,000 8-6 | 268 | 81 | 26-4 

Ps 8 8,900,006 8-6 | 27-0 | 82 | 27-2 | 

| eld 5,400,000 | 3,500,000] 9°6 | 26-8 | 8-4 | 27-2 | 8-4 | 27-0 | 

ae 3,500,000 | 10:2 | 27-0 | 8-7 | 27-2 | 8-4 | 27-2 | 

16 3,500,000 9-4 | 27-2 | 8-4 | 27-2 | 

a7 3,500,000 10-0 | 27-1 | 87 | 27-0 | 

pee | 3,500,000 10-0 | 27-1 | 8-4 | 27-0 | 
| j 

ee eG 3,500,000 Ort 27-0 n? 8:4.) 27-0" 

ies 10 3,500,000 10:2 | 27:0 | 86 | 26-6 

eee. 11 3,500,000 10-0 | 27:0 | 8:7 | 26°6 

Totals, | 65,377,000 | 13,577,000 | 51,800,000 
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TABLE II.—Showing particulars in connection with the Distribution of Fry 

in Loch Fyne. 

Sp. gravity and 
Temp. of the 

Water at 
Date. Locality. 

3 Fath. Surface. 

oe 0287 
7:0° 

| 1026:9 | 
»» 26th | 

Mar. 23rd | In the middle off the Loch: off Inveraray. 

April 2nd | Off Strone Point. 

1022°0 
Off St. Catherine’s. See > 

6°3° 
», lOth 

13th | Strone Point (North Side). 9 

1024°3 
22nd 

Oe 
A Inveraray to Strone Point. 

1026°5 

74° 

1025°8 
re 

1025°3 

8°8° 

27th | Loch Shira and east of Strone Point. 

Off St. Catherine’s. 

Two miles below Inveraray. 

1025-4 

8:0° 
Off Inveraray. 

State 
of the 
Tide. 

L.-W. 

Wind, Rain, 
Xe. 

North breeze. 

| Strong breeze 
from N.W. 

| S.E. gale. 

| Calm, rain. 

S.W. 
breeze. 

light 

S.W. 
breeze. 

light 

Calm, rain. 

EK. light breeze. 

Calm. 

W. light breeze. 

* See footnote to Table I., March 23rd, 

Number 
of Fry 
Planted. 

*1,750,000 

3,500,000 

2,750,000 

4,700,000 

4,750,000 

10,150,000 

8,000,000 

7,300,000 

5,400,000 

| 3,500,000 
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VIIIL.—NOTES ON GATHERINGS OF CRUSTACEA COLLECTED 

BY THE FISHERY STEAMER “GARLAND,” AND THE 

STEAM TRAWLERS “STAR OF PEACE” AND “STAR 

OF HOPE,” OF ABERDEEN, DURING THE YEAR 1901. 

By Tuomas Scort, F.L.S., Mem. Soc. Zool. de France. 

(Plates XXII.—XXV.) 

In continuation of my notes on the new and rare Crustaceans which 
have been obtained in tow-net gatherings, and in gatherings of dredged 
and other materials collected at different times and in various places 
during the past year, I have to acknowledge my indebtedness to the 
Naturalist on board the Fishery steamer ‘Garland,’ and to Mr. 
Dannevig and others who have carried on from time to time a 
considerable amount of interesting fishery research work during 
1901. The collections of Crustacea forwarded to the Laboratory at 
Bay of Nigg, in connection with these investgations, have in a number 
of instances proved to be extremely interesting. Several apparently 
undescribed forms have been obtained, while others, though they 
may have been recorded elsewhere, have not previously been 
obtained in Scottish waters. Moreover, the distribution of a number of 
rare species described in former papers has by these researches been still 
further extended. 

A number of rare Crustaceans—Copepods and others—have occurred 
in gatherings collected by the ‘‘Garland” in the Firth of Forth on the 
East of Scotland, and in Loch Etive on the West Coast. Other rare 
forms have been obtained in gatherings collected by the steam trawler 
“Star of Peace” while working to the east and north of the Shetland 
Islands ; and one or two species, rarely met with, were also captured in 
deep water (58 to 65 fathoms) about nine to ten miles to the eastward 
of Aberdeen by the steam trawler ‘“‘ Star of Hope.” 

There is one point in connection with these investigations which seems 
to be of peculiar interest, and which it may not be out of place to refer 
to here ; it is this, that localities which have already been subjected to 
prolonged and careful examination should still continue to yield not only 
rare but even new forms of life. I do not refer to those minute micro- 
scopical species which are difficult to distinguish, and which may easily 
be overlooked even by those who have acquired a fairly extensive and 
special knowledge, but species which from their size and shape or colour 
are sufficiently conspicuous to attract the attention of even the casual 
observer. Whether these forms, which are turning up in places where 
they have not been seen before, are recent or new arrivals, or whether 
they have escaped notice hitherto owing to their distribution being 
limited to some particular area more or less out of the reach of the dredge 
or the tow-net, and that, having for some reason left their old haunts, and 
made their way to a place more accessible, have ultimately been captured, 
is a question that may not be easily answered. The following two 
examples will indicate more clearly the aspect of the question concerning 
the distribution of species to which I refer :— 

For many years previous to 1886-87, when arrangements were made by 
the Fishery Board for the scientific investigation of the Firth of Forth, 
special efforts had from time to time been put forth by not a few eminent 
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naturalists to study the invertebrate fauna of the Forth estuary, and a 
considerable number of species of Crustacea, including several Schizopods, 
were made known to science, yet none of these investigators appears to 
have noticed Hrythrops goesit, G.O.S. (= #. erythrophthalmus, Goes). 
Now this Schizopod, though probably one of the largest of the 
species belonging to the genus rythrops, is under half an inch 
in length, and might on account of its small size be overlooked 
by an ordinary observer, but, like its confréres, it possesses eyes 
of such a brilliant red colour as to make the little creature quite conspicu- 
ous even in a crowded tow-net gathering, especially if the gathering be 
examined soon after it is collected ; it is therefore scarcely likely that this 
Erythrops would have escaped being noticed by naturalists so experienced 
as Goodsir, Henderson, Leslie, and others, had it been present in any of 
their collections. Other and less conspicuous *Schizopods were recorded 
by these early investigators: then why not this one? When, on the other 
hand, we turn to the work of the Fishery steamer ‘‘Garland,” as described 
in the various Annual Reports of the Board, we find that mention is made 
of Hrythrops as early as October 3rd, 1888, when it was obtained in a 
bottom tow-net gathering collected at Station V.,* while in a paper on 
the fauna of the Firth of Forth published in 1889 Hrythrops goesii is 
described as ‘‘frequent all over the Forth from Inchkeith to May 
Island,”+ and as being new to Britain ; but since that time it has been 
found to be of moderately common occurrence, especially in the part of 
the Firth described above. The question which naturally suggests itself 
here is—Was the recognition of Hrythrops in the Firth of Forth in 1888, 
and every year since, the result of a recent migration of the species, or 
had it simply been overlooked by former observers ? 

The second example is even more interesting than the one just referred 
to—viz., the occurrence of Calocaris macandrece in the Firth of Forth. 
Calocaris was for a long time considered to be a rare species and to have 
a very limited distribution ; subsequent investigations have shown, how- 
ever, that its distribution is not so restricted as it was formerly believed 
to be; but till as recently as the past summer it had never been known 
to occur in the Firth of Forth, notwithstanding the fact that the Crus- 
tacean fauna of that estuary has been very carefully examined by the 
various methods of tow-netting, dredging, and trawling, as well as by the 
examination of the organisms contained in the stomachs of fishes captured 
within its limits. About the end of May of the present year (1901), when 
the Fishery steamer ‘‘ Garland” was engaged in carrying on some special 
work, a number of specimens of the Crustacean referred to were obtained, 
along with several other organisms, at Station II1I.—to the east of Inchkeith 
—in asmall-mesh net which was being employed for the capture of small 
fishes ; and it was also about the same time obtained in the stomach of a 
Long Rough Dab, Drepanopsetta platessoides, from about the same place. 
Other specimens of Calocaris were obtained by Mr. Pearcey, the Naturalist 
on board the “Garland,” in the stomachs of large Witch Soles, 
Pleuronectes cynoglossus, captured on the 28th of June and 15th July at 
Station V.—to the west of May Island—in 25 to 27 fathoms. These 
various captures of Calocar’s within such a short time would almost 
warrant the belief that this Crustacean was not uncommon in the Firth of 
Forth ; and should that be found to be really the case, the fact that no 
trace of the species had been noticed by any previous observer is of con- 
siderable interest. Of course, if the species be of true fossorial habits— 
and any evidence we have concerning it seems to support such a con- 

*Seventh Annual Report of the Fishery Board for Scotland (1889), Part III., p. 57. 
t Op. cit., p. 322. 
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clusion—it might easily escape capture by the dredge or the trawl by 
burrowing deep into the soft mud which forms the floor of the more cen- 
tral portion of the estuary of the Forth; but its occurrence in the 
stomachs of the Long Rough Dab and the Witch Sole indicates that it 
does not always remain in hiding, but occasionally comes to the surface 
of the mud in which it burrows, and though it may have escaped being 
captured by the dredge or the trawl, it apparently does not always escape 
the fishes that happens to be on the look-out for food, yet we can find no 
reference to its ever having been observed even in the stomachs of fishes 
taken within the estuary. Calocaris is considered to be somewhat slug- 
gish in its habits, because specimens are occasionally found overgrown 
with a small zoophyte ; but such habits should make its capture by trawl 
or dredge of more easy accomplishment. Moreover, it is not such a small 
species as to be easily passed over, and it is sufficiently distinct that any 
one with a fair knowledge of the Crustacea would be likely to recognise 
it as different from the more common forms, yet the fact remains that not 
one of the many students who have investigated the Crustacean fauna of 
the Firth of Forth appears to have obtained any evidence to lead them to 
regard it as even of doubtful occurrence within the limits of the estuary. 

Whether Calocaris be a recent introduction or not, there is apparently 
no doubt as to its having now a right to be reckoned amongst the 
Crustacean fauna of the Forth. 

The number of Crustacea recorded in the present paper is scarcely so 
large as in that published last year, but there are included several species 
apparently undescribed, and others which are new or rare in the Scottish 
seas. The following are the more interesting of the species recorded :— 

Xanthocalanus (?) borealis, G. O. Sars. 
(?) Phenna zetlandica T. Scott (sp. n.) 
Scolecithriz (1) brevicornis, G. O. Sars. 
Platypsyllus minor, T, Scott (gen. et sp. n.). 
Nereicola concinna, T. Scott (sp. n.). 
Stenhelia confusa, T. Scott (sp. n.). 
Ameira tenuicornis, T. Scott (sp. n.). 
Ameira propinqua, T. Scott (sp. n.). 
Pseudomesochra longifurcata, T. Scott (gen. et sp. n.). 
Leptopontia curvicauda, T. Scott (gen. et sp. n.). 
Normanella attenuata, A. Scott. 
Fultonia hirsuta, T. Scott (gen. et sp. n.). 
Monstrilla longiremis, Giesbrecht. 
Thaumaleus thompsoni, Giesbrecht. 
Pseudopsyllus elongatus, T, Scott (gen. et sp. n.). 
Acontiophorus ornatus (Brady and Robertson). 
Cancerilla tubulata, Dalyell. 
Salenskya tuberosa, Giard and Bonnier. 

It will be observed from the above list that five new genera and ten 
new species are described in the present paper. There were a few other 
interesting organisms observed, such as Arca pectunculoides and Cadulus 
subfusiformis (two species of Mollusca), but valves only of the first, and 
a recently dead specimen of the other, were obtained. 

The following is a detailed description of the more interesting of the 
species of Crustacea observed in the numerous gatherings examined dur- 
ing the year :— 

bo & 

+ 
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CRUSTACEA. 

Sub-Class ENTOMOSTRACA. 

Order I.—COPEPODA. 

CALANID&. 

Calanus hyperboreus, Kroyer. 

1838. Calanus hyperboreus, Kr., Danske Selsk. Afh., vol. 7 
p- 310, t 

A few specimens were obtained in a gathering collected about 22 miles 
to the north of Shetland on May 17th, 1901. One or two specimens 
were also found in another gathering collected to the east of the 
Shetland Islands on the 22nd of the same month, and as both these 
localities are within the British area, this northern Calanus is entitled 
to be regarded asa member of the copepod fauna of the British Islands. 
This appears to be the only Calanus in the North Atlantic or Arctic seas 
in which the last segment of the thorax has the postero-lateral margins 
distinctly angular. The size of specimens appears to vary a good deal, 
but one or two of the largest of those now recorded measured one-fifth 
of an inch (5 mm.) in length. 

Rhincalanus (?) gigas, Brady. 

I have again to record this copepod from the Moray Firth. It does 
not appear to differ much except in size from the form described by 
Dr. Brady under the name given above. 

Pseudocalanus elongatus, Boeck. 

I include this common species in these notes in order to mention the 
occurrence of a form somewhat smaller than the ordinary one. These two 
forms have been observed in the Firth of Forth and in the Moray 
Firth as well as off the Aberdeenshire coast. They were first noticed a 
good many years ago, and they are still occasionally noticed. Though 
the two forms have been carefully examined no important difference has 
been observed between them. 

Stephus minor, T. Scott. 

1892. Stephus minor, T. Scott, 10th Ann. Rept. Fishery Board 
for Scot., pt. 111, p. 245, pl. vii., figs. 1, 2, 10-13. 

This species occurred in a bottom gathering from Smith Bank, Moray 
Firth, collected on February 15th, 1901, at a depth of about 24 fathoms. 
Stephus minor, though apparently widely distributed, seems to be a rare 
species, as seldom more than one or two specimens are obtained in any 
single gathering. 

Stephus scotti, G. O. Sars. 

1896.  Stephus gyrans, T. Scott (not Giesbrecht), 15th Ann. 
Rept. of the Fishery Board for Scot., pt. iii, p. 146, pl. iL, 
fig. 9, pl. iii., figs. 17, 18. 

Recently, when re-examining some copepoda collected in the Firth of 
Forth in 1892, I obtained a single female specimen of this species. 

om 

74 
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This is the first time the species has beeen observed on the east coast, 
but on the west coast it has been taken in Loch Fyne and in the Sound 
of Mull; it appears to be a very scarce species, Prof. G. O. Sars informs 
me zm lit. that this species has long ago been found by him off the 
Norwegian coast, and that, though the female resembles somewhat the 
female of Stephus gyrans, Giesbrecht, the male (which I have not seen) 
differs very considerably from the male of the form described by that 
author. He also informs me that the name he proposes for this species is 
Stephus scotti, a full description of which will be found in vol iv of his 
work on the Crustacea of Norway, now in course of publication. 

Pseudocyclopia caudata, T. Scott. 

1894.  Pseudocyclopia caudata, T. Scott, 12th Ann. Rept. 
Fishery Board for Scot, pt. iii., p. 236, pl. v., figs. 1-8. 

This is a smaller and rarer species than Pseudocyclopia crasstcornis ; 
it has been taken in the Firth of Clyde as well as in the Firth of Forth, 
and I now record its occurrence in the deep water (60 fathoms) about 10 
miles off Aberdeen, where it was collected on July 30th, 1901. In this 
species the caudal furca are distinctly more elongate than in the other 
described species. 

Htidius armatus, Brady. 

The female specimen of a copepod which I regard as identical with 
the species described by Dr. Brady under the above name in his Report 
on the Challenger Copepoda, occurred in a mid-water tow-net gathering 
collected off the east side of the Shetland Islands on May 22nd, 1901. 
Professor Sars, in his new work on the Copepoda of Norway, remarks that 
the Pseudocalanus armatus of Boeck is probably identical with the 
Lhtidius armatus described by Professor G. 8. Brady, and if so, the 
name of the species would stand as Atidus armatus (Boeck). 

Bradyidius armatus (Vanhoften). 
1878. Pseudocalanus armatus, Brady (not Boeck), Brit. Copep., 

vol. i., p. 46, pl. iv., figs. 1-11. 

1899. Bradyidius armatus (Vanhoffen). Vide Das Tierreich, 
p. 32. 

(2) 1884. Undinopsis Bradyi, G. O. Sars, in Sp. Schneider’s Rept. 
of Invertebrata from the Kvenangen Fjord. 

A set of drawings showing the structural differences between the male 
and female of this species, with descriptive notes, was published in the 
14th Annual Report of the Fishery Board for Scotland. It is a species 
that is of frequent occurrence in the Clyde, where it was first obtained 
by Dr. Brady many years ago, and it is also found on other parts of the 
Scottish coasts—its distribution extending to the north of the Shetland 
Islands, where it was collected on the 17th of May of the present year 
(1901).  Undinopsis Bradyi, G. O. Sars, may be identical with this 
species, but it differs somewhat in the structure of the fifth thoracic feet 
of the male. 

Scolecithria hibernica, A. Scott. 

1896. Scolecithrix hibernica, A. Scott, Ann. and Mag. Nat. 
Hist., (6), vol. 18, p. 362, pl. xvii., figs. 1-9; pl. xviii, 
figs, 1-9. 

This species was obtained in Loch Etive in about 60 fathoms on 
September 17th, 1901 ; Loch Etive is a new station for this Scolecithrix. 
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(2) Scolecithrix brevicornis, G. O. Sars. Pl. XXV., figs. 1 and 2. | 

1900. Scolecithrix brevicornis, G. O. Sars, The Norw. N. Polar 
Exped. (1893-96), p. 49, pl. x. 

Description of the Male.—Length 1:5 mm. (about 54 of an inch). 
Body viewed from above, elongate-oval ; equal torather more than two-thirds 
of the entire length, widest behind the middle. The anterior somite is 
equal to nearly twice the entire length of the next three: abdomen, 
slender, scarcely half as long as the thorax. Antennules moderately 
short, scarcely reaching to the first abdominal segment, the first seven 
joints very short, the eighth to the (?) twelfth coalescent, the remaining 
joints somewhat similar to those of the female. 

The fifth thoracic feet were slightly damaged, and the following 
description of them is to some extent imperfect. The left leg is composed 
of four joints, the first is swollen but scarcely as long as the next, the third 
and fourth, which are sub-equal, are also rather shorter as well as being 
more slender than the second. The right leg consists of three (? or four) 
joints, the first and second are moderately elongate, the third is some- 
what shorter and narrower, alongside of third joint and articulated with 
it to the end of the second is a slender branch-like appendage equal in 
length to the third joint (fig. 2). 

Habitat.—Collected about sixty miles to theeast of the Shetland 
Islands on May 22nd, 1901. In the same gathering were obtained 
Metridia longa, Xanthocalanus (?) borealis, and one or two other rare cope- 
pods. The copepod which I have provisionally ascribed to Scolecithrix 
brevicornts agrees with the female described by Professor G. O. Sars in its 
general form, in the proportional lengths of the thoracic segments, and in 
the comparatively short antennules. Sars did not obtain the male of his 
species, and there is therefore some uncertainty as to whether our 
specimen belongs to that species or not. This gathering was from 
moderately deep water. 

Xanthocalanus (?) borealis, G. O. Sars. Pl. XXII, figs. 8 and 9. 

1900. Xanthocalanus borealis, G. O. Sars, Crust. of Norw. N. 
Polar Exped., p. 49, pl. xi. 

A female specimen of a Xanthocalanus was obtained in a tow-net 
gathering collected to the eastward of the Shetland Islands on 
May 22nd, 1901. It was thought at first that this specimen might 
belong to the Xanthocalanus minor, Giesbrecht, but on a careful comparison 
of it with the description and figures of that species and with the 
description and figures of G. O. Sars’ Xanthocalanus borealis it was found 
to agree much better with the latter than with the former species. 
Prof. G. O. Sars, in the portion of his new work on the Crustacea of 
Norway, just published,* gives a figure of the fifth pair of thoracic feet 
of a slightly immature female, which agrees fairly well with the drawing 
of the fifth pair of the Shetland specimen (fig. 9). 

This specimen (fig. 8) measures 2°89 mm. (rather less than an eighth 
of an inch) in length. The cephalothorax is moderately robust, 
and when viewed from above the width is seen to be equal to 
more than a third of its entire length, the sides are evenly rounded, and 
the posterior thoracic segment is produced on each side into acute angular 
processes which reach beyond the middle of the first abdominal segment. 
A minute seta springs from each side of the second-last thoracic somite. 

*Crustacea of Norway, by G. O. Sars, vol. iv. (Copepoda), parts iii. and iy. (1902), p. 46, 
pl. xxxi., xxxii, 
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The abdomen is narrow and short, being scarcely more than a fifth of 
the entire length of thorax and abdomen. 

The caudal furea are very short. No furcal sete are shown in the 
figure, as they had all been broken off. 

The fifth pair of thoracic feet are of moderate size, the first joint is 
equal to rather more than half the length of the second one, and is 
slightly gibbous on the interior aspect, the inner margin is also densely 
fringed with minute hairs ; the second joint is slightly distorted, being 
bent inward somewhat abruptly near the middle ; this joint is armed with 
three moderately stout setiferous terminal spines, and is also furnished 
with a few minute setz on the lateral aspect and near where the joint 
is bent as shown in the drawing (fig. 9). 

The occurrence of Xanthocalanus borealis in the neighbourhood of the 
Shetland Islands adds another species to the copepod fauna of Scotland. 
The distribution of this species appeais to be somewhat restricted, as, 
with the exception of a single young female obtained in a gathering 
collected north of the New Siberian Islands, Prof. Sars has only found it 
in Stavanger Fjord, and in a few other places off the west coast of 
Norway, but its occurrence in this Shetland gathering seems to indicate 
that it may after all have an extensive distribution. 

Pluenna zetlandica, sp.n. Pl. XXII, figs. 5-7. 

A male specimen of a (?) Phwenna, which I have provisionally 
named P. zetlandica, was obtained in the same gathering with the 
Xanthocalanus just described, agrees in some respects very closely 
with Phenna spinifera, Claus, and may probably be only a form 
of that species. The specimen (fig. 5) measures nearly two and a 
half millimetres (;4, of an inch) in length. The thorax is moderately 
robust, and when seen from above is broadest behind the middle. The 
cephalo-thoracic segment, which is about equal to half the entire length of 
the animal, tapers gradually to the broadly rounded forehead, the next- 
three thoracic segments are short. The abdomen is narrow, and its 
length is equal to little more than a third of that of the cephalo-thorax ; 
it consists of five segments, the genital segment is slightly longer than 
any of the others, the last is very short ; the caudal furca are very short 
(the furcal hairs are not shown, as they had accidentally been broken off). 

The antennules, which appear to be the same on both sides, do not 
reach to the end of the abdomen, the first six joints are short, the seventh, 
eighth, and ninth are partly coalescent, the tenth to the fifteenth joints, 
which are of moderate length, are sub-equal, the seventeenth joint is also 
nearly equal to these in length, but the remaining joints are rather shorter ; 
(fs ay ee are only sparingly setiferous, as shown by the drawing 
fig. 5), 
The fifth pair of feet, in which both branches are developed, are very 

similar to those of Phwnna spinifera, Claus, The right branch is elon- 
gated and slender and composed of four joints, the first three are of nearly 
equal length, but the last is about one and a half times the length of the 
preceding joint and considerably attenuated so as to resemble a spine 
rather than a joint (fig. 6). The left branch is rather longer than the 
right one and apparently five-jointed ; the terminal portion of this branch 
consists of two appendages, the inner one being short and moderately 
broad, rounded at the end and fringed with sete, the other is narrow and 
longer than the inner one and forms with it a kind of finger and thumb- 
like arrangement, as shown in figure 7. 

The fifth thoracic feet of this Shetland specimen are seen to differ 
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somewhat from the fifth pair of the male of Phwenna spinifera,. Claus, 
especially in the terminal part of the left branch, when compared with 
the figure of the male fifth pair in Dr. Giesbrecht’s work *; and I have 
therefore provisionally retained it under a separate specific name. 

CENTROPAGID. 

Metridia longa (Lubbock). Pl. XXIT., figs, 1-4. 

One or two specimens of Lubbock’s Metridia (Calanus) longa were 
found in a gathering collected about 22 miles to the north and in another 
collected about 60 miles to the east of the Shetland Islands ; the first was 
collected on May 17th, and the other on May 22nd, 1901. One of the 
largest specimens taken in the first gathering measured 4 mm., or about 
one-sixth of an inch in length. The male and female specimens 
represented by the drawings (figs. 1 to 4) were obtained in the second of 
the two gatherings mentioned above ; this female, which is scarcely so 
large as the largest specimen found in the first gathering, measured about 
3°7 mm. and the male 2‘8 mm. in length. The fifth pair of thoracic feet 
of the male and female, as represented by the figures 3 and 4, are 
practically identical with the figures of the same appendages given by 
Dr. Giesbrecht.f 

Metridia lucens, Boeck. 

This species was moderately frequent in the same gatherings with the 
last, as well as in gatherings from the Moray Firth and from other paris 
of the Scottish coasts. 

PSEUDOCYCLOPIDA, 

Pseudocyclops obtusatus, G. 8. Brady. 

One or two specimens of this curious species occurred in the washings 
of some dredged material from the north-west end of Inchkeith, Firth of 
Forth, collected on May 23rd, 1901. Pseucocyclops obtusatus has already 
been recorded from the Forth estuary, but has not been very often met 
with. 

PONTELLIDA. 

Acartia bifilosa, Giesbrecht. 

Acartia bijilosa was obtained along with the two species of Metridia 
mentioned above in the gatherings from the north and east of Shetland, 
and also in gatherings from the Firth of Forth recently collected. 

CYCLOPID. 

Oithona (?) setiger, Dana. 

Several specimens of an Ozthona which I ascribe to Ozthona setiger, 
Dana, occurred in a tow-net gathering from the Firth of Forth collected 
on April 22nd, and also ina similar gathering collected to the east of the 
Shetland Islands on the 22nd of May, 1901. In these specimens the 
rostrum, which projects forward instead of downward as in OQ. 
helgolandica, Claus (O. similis, Giesbrecht), tapers gradually to an acute 

* Fauna u. Flora d. Golfes v. Neapel, vol, 19, p. 2938, t. 12, fig. 5. 
+ Pelagischen Copepoden des Golfes von Neapel, pl. 33, figs. 20 and 23, 
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point, and not abruptly as in O. plumtfera, Baird. This same Ozthona 
was recorded from the Firth of Forth in 1891 under Dana’s name— 
Oithona setiger.* 

ASCIDICOLIDA, 

Doropygus normant, G, S. Brady. 

1898. Doropygus normant, G. S. Brady, Mon. Brit. Copep., 
vol. i., p. 136, pl. xxxil., figs. 1-14. 

This large and distinct species was obtained in some material dredged 
in 8 fathoms off the North Craig, Firth of Forth, on July the 4th, 1901. 
Though the branchial chamber of the larger ascidians is the usual habitat 
of this species, it sometimes happens that the test of the ascidian is rup- 
tured by the dredge, and the copepods that may be contained within the 
branchial chamber are then set free. Probably this may explain the 
reason why the specimens of a somewhat peculiar type of copepod, which 
I now describe, were obtained “free” amongst the same dredged material 
from the North Craig in which the Doropygus occurred. 

Platypsyllus, T. Scott (gen. nov.), 

Body flat and. sub-ovate. Antennules rudimentary. Antenne 
(2) obsolete. Mouth consisting of a small suctorial tube. Mandibles, 
maxillze, and maxillipeds (?) obsolete. No thoracic feet observed. Abdo- 
men scarcely distinguishable from the thorax. Ovisacs two, elongated. 

Platypsyllus ininor, T. Scott (sp. nov.). Pl. XXV., figs. 15-16. 

Description of Female.—Length 1:7 mm. (nearly jt; of an inch) in 
length. Body, seen from above, flat, oblong-ovate, greatest width near the 
posterior end, but the form varies somewhat in different specimens. 
Colour (after a short immersion in alcohol), opaque-white. Antennule 
obsolete or nearly so, reduced to a minute lobe on each side of the fore- 
head, and bearing one or two extremely minute sete. Antenne obso- 
lete. Mouth suctorial, and consisting of a small trumpet-shaped tube 
(fig. 16). Mandibles and other mouth appendages wanting. Thoracic 
feet also wanting. Abdomen indistinct from thorax. Ovisacs two, 
elongated, and containing numerous small ova; each ovisac originates 
from a small lateral angular process at the posterior end of the body 
(fig. 15). 

Habitat.—Vicinity of North Craig, Firth of Forth, dredged in 8 
fathoms on July 4th, 1901. No males have been observed. 

Remarks.—The first specimens of this curious copepod observed were 
without ovisacs, and from their shape, their colour, and the apparent 
entire absence of appendages, there was at first considerable doubt 
regarding them, but ere long a specimen turned up with two long ovisacs 
attached to it, and then their true character was revealed. 

From the simple and unarmed structure of these copepods it is fairly 
evident, I think, that if they are not commensals of some ascidian they 
must receive from some other host the shelter and protection necessary 
to organisms apparently so helpless as these animals seem to be. 

Nereicola concinna, T. Scott (sp. nov.). Pl. XXV., figs. 8-14. 

Description of the Female.—Length, 1:6 mm. (about ;1; of an inch) 
Body considerably dilated, rather more than one and a half times longer 

* Ninth Annual Report of the Fishery Board for Scotland, Part III., p. 301. 
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than broad, widest in the middle. The cephalo-thoracic segment scarcely 
distinct, being indicated by a simple constriction; thoracic segments all 
coalescent. Abdomen very small, and apparently consisting of two 
somites ; the first somite is short but moderately broad ; the second is also 
short, and tapers abruptly to the slightly bilobed extremity. Caudal 
furca, extremely small. Ovisacs (two) large (fig. 8). 

The antennules are short, moderately slender, and five-jointed ; the first 
and the last three are sub- equal i in length, but the second is about one 
and a half times the length of the third; all the joints are sparingly 
setiferous (fig. 9). 

The antennz are short and three jointed, the end joint is armed with 
one small marginal and three or four stout terminal spines, which are 
slightly hooked (fig. 10) ; they are not provided with secondary branches. 

The mandibles are large and elongated; proximally they are some- 
what dilated, but they taper gradually to the distal extremity, where they 
are armed with two rows of short but stout tooth-spines as shown in the 
drawing (fig. 11). No maxille could be observed, 

The first and second maxillipeds are very stout but of a somewhat 
rudimentary structure ; the terminal claws are very short, but stout and 
tooth-like (figs. 12, 13). No thoracic feet were observed. 

Habitat.—Parasitic on specimens of a marine annelid, Hulalia viridis 
(Ersted, dredged by the “Garland” in 55 to 65 fathoms in Loch Etive, 
west coast of Scotland, on September 17th, 1901. Several specimens, 
including old and young, were observed ; one or two of the specimens 
occurred still adhering to fragments of the annelid, on which they 
appeared to be able to take a very firm hold. 

At first I was not sure but that these Loch Etive specimens might 
belong to the same species as those found by Professor M‘Intosh on Nereis 
cultrifera, Grube,* on the shores of the Channel Islands. I therefore 
sent a specimen to him for his opinion as to whether it was the same as 
those he had discovered ; in replying to me he pointed out certain differ- 
ences observed by him, and also very kindly sent me an example of the 
form from the Channel Islands so that I might more easily observe the 
differences he referred to. He stated further that the form found by 
him was the Neretcola ovata described by Keferstein in 1860.; Iam 
also indebted to Professor M ‘Intosh for the name of the annelid from Loch 
Ktive on which the copepods described here were obtained. 

The difference in the form of immature specimens of NVereicola concinna 
from that of similar specimens of JV. ovat is even more marked than in 
the adults (fig. 14). 

HARPACTICIDE. 

Eucanuella spinifera, T. Scott. 

1901. Hucanuella spinifera, T. Scott, 19th Ann. Rept. Fishery 
Board for Scotland, pt. iii., p. 245, pl. xviii., figs. 1-10. 

This species, described in Part ili. of the 19th Annual Report, has 
again been observed in a gathering of bottom material collected to the 
east of the Shetland Islands in 60 to 70 fathoms on May 22nd, 
1901. Hucanuella is apparently a deep-water species. 

*On a Crustacean parasite of Nereis cultrifera, Grube, by W. C. MacIntosh, M.D., 
Micr. Journ., vol. x., N.S., p. 39, pl. v. 

+ Zeit. f. w. Zool., bd. xii. (1860), taf, xliii., f. 1-4, p. 461. 

4; 
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Ectinosoma melaniceps, Boeck, (?) var. Pl. XXII, figs. 10-16. 

1864. etinosoma melaniceps, Boeck, Overs. Norg. Copep., p. 20. 

A few specimens of an Zctinosoma obtained in some dredged material 
from Station VI., Firth of Forth, have such a general resemblance to 
Ectinosoma melanicéps, Boeck, that though they differ in some details 
of structure they may after all be only a form of that species. The fol- 
lowing description will indicate a few of the more important points of 
difference : — 

The antennules are six-jointed, the basal jcint appears to be the 
largest, being nearly twice the length of the next one, but the others are 
comparatively small (fig. 11), The antennz appear to be similar to those 
of Hetinosoma melaniceps. The mandibles and mandible-palps are 
slender (fig. 12). The other mouth organs and swimming feet are some- 
what similar to the same appendages in /. melaniceps (figs. 13, 14). 

The fifth pair of the present form have the basal joints not very broad, 
the inner produced part scarcely reaches to the middle of the secondary 
joints, and is abruptly truncate at the apex; a short and a moderately 
long seta spring from the apex, the inner seta being the longest. The 
secondary joints are sub-cylindrical, and about one and a half times 
longer than broad; they are furnished with three terminal sete, the 
middle one, which springs from a slightly produced lobe, is considerably 
‘longer than the other two; a small lateral hair is observed between the 
elongated middle seta and the outer one as shown in the figure (fig. 15). 
No males were observed. 

Stenhelia ima, G. S. Brady. 

1872. Canthocamptus imus, Brady, Nat. Hist. Northumb. and 
Durham, vol. iv., p. 432, pl. xix., figs. 1-5. 

This species occurred very sparingly in washings from dredged material 
collected near Inchkeith, Firth of Forth, on July 4th, 1901. Though 
Stenhelia ima is apparently widely distributed, I have not fonnd it to be 
very common. 

Stenhelia intermedia, T. Scott. 

1897. Stenhelia intermedia, 'T. Scott, 15th Ann. Rept. Fishery 
Board for Scotland, pt. iii., p. 169, pl. iL, figs. 10-21. 

This somewhat rare species was dredged in Loch Etive in about 60 
fathoms on September 17th, 1901. 

Stenhelia hirsuta, I. C. Thompson. 

1893.  Stenhelia hirsuta, I. C. Thompson, Trans. L’pool Biol. 
Soc., vol. vii., p. 20, pl. xxi. fig. 2, d.e.f. (separate reprint). 

_ Specimens of Stenhelia hirsuta were occasionally observed in gather- 
ings of dredged material from the Firth of Forth collected in July, 1901. 

(2) Stenhelia hispida, G. S. Brady. - Pl. XXIV., figs, 19-26. 

1880. Stenhelia hispida, Brady, Mon. Brit. Copep., vol. ii, 
p. 32, pl. xlii., figs. 1-14. 

Description of the Female.—Length about 1 mm. (5; of an inch). 
The body is in general appearance somewhat similar to Stenhelia ima 
(fig. 19). 
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Antennules scarcely reaching to the end of the cephalo-thoracic seg- 
ment, eight-jointed ; the first four joints are large, but the last four are 
very small (fig. 20). 

Antenne short and moderately stout; secondary brancnes small and 
three-jointed (fig. 21). 

Mandibles robust, with a broadly truncate biting edge which is armed 
with several small and somewhat irregular teeth ; palp well developed, 
two-branched, but the posterior branch is very small (fig. 22). 

Second maxillipeds stout, and armed with a moderately strong ter- 
minal claw (fig. 23). 

First pair of thoracic feet stout; the proximal joint of the inner 
branches scarcely reach beyond the ends of the outer ones, second joint 
small, the third is about twice the length of the second, while the second 
and third together are scarcely equal to half the length of the first joint ; 
the outer branches are composed of three sub-equal joints (fig. 24). The 
second, third, and fourth pairs are slender and moderately elongated, and 
the branches are all three-jointed ; figure 25, which represents the fourth 
pair, shows that the inner branches are only slightly longer than the outer 
ones. 

The fifth pair are foliaceous, the basal joints being broadly sub- 
triangular, and furnished with five moderately stout but not very long 
seta on the somewhat rounded apex. The secondary joints are sub- 
rotund, and scarcely reach beyond the apex of the basal joints ; they are 
each provided with five sete of unequal lengths, the second and third, 
counting from the inside, being considerably longer than the other three 
fig. 26). 
The caudal furca are very short. 
Habitat.—This species was obtained in some dredged material from 

Station VIIL., Firth of Forth (between Fidra and the Bass Rock), on 
July Sth, 1901; it appears to be somewhat rare. No males were 
observed. 
Remarks.—The Stenhelia just described, and which I have referred to 

Stenhelia hispida, G. S. Brady, while differing in a few particulars from 
the species named, agrees very well with it in several important particu- 
lars. The structure of the antennules, for example, is almost identical 
with that of the antennules in Stenhelia hispida as described and figured 
by Professor G. S. Brady, and the first and fifth pairs of feet are also 
nearly alike in both. 

Stenhelia confusa, T. Scott (sp. n.). Pl. XXII, figs. 17-25. 

Description of the Female.—Length about 9 mm. (about 54 of an 
inch). Body moderately stout, tapering slightly towards the posterior 
end ; rostrum prominent (fig. 17). 

Antennules shorter than the cephalo-thoracic segment, moderately 
stout, and composed of eight joints; the first, second, and end joints are 
the longest, while the fifth and sixth are very small (fig. 18). The 
approximate proportional lengths of the various joints are shown in the 
formula— 

Proportional lengths of the joints, . 22 .14.8.6.3.4.7. 14 

Numbers of the joints, ‘ , oO Oe ee He a/b ane) Gh. hue 

All the joints with the exception of the first are moderately setiferous. 
The antennze are somewhat similar to those of Stenhelia ima, Brady 

(fig. 19). 
The mandibles are also somewhat similar to those of the same species, 

but the branches of the mandible-palp appear to be shorter (fig. 20). 
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The second maxillipeds resemble the same organs in Stenhelia hispida, 
G. S. Brady (fig. 21). 

The first pair of thoracic feet are moderately stout, the inuer branches 
are about one and a half times the length of the outer branches, first 
joint is equal to the entire length of the second and third, while the 
second is equal to about two-thirds the length of the end joint ; the joints 
of the outer branches are sub-equal (fig. 22). 

The remaining three pairs of feet do not differ very materially from 
the same appendages of Stenhelia ima, except that they are scarcely so 
elongated (fig. 23). 

The fifth pair is foliaceous, but comparatively short ; the secondary 
joints do not extend much beyond the produced inner portion of the basal 
joints, which in outline is broadly triangular, and furnished with three 
sete of unequal length on the bluntly rounded apex, while two dagger- 
like spines spring from the inner margins ; the secondary joints are also 
somewhat triangular, but they are rather narrower than the produced 
inner portion of the basal joints; the apex of the secondary joints, which 
is somewhat truncate, bears three small sete, and three small hairs 
spring from the outer margin (fig. 24). 

Caudal furca slender, and about as long as the last abdominal segment 
(fig. 25). 
Habiat the species occurred very sparingly in some washings of 

dredged material from Station III., Firth of Forth (to the east of Inch- 
keith), collected on June 7th, 1901. No males were observed. 

Remarks.—This species resembles Stenhelia hirsuta, I. C. Thompson, in 
some respects, and especially in the structure of the antennules, and in 
the length of the caudal furca; but in that species the inner branches of 
the first pair of thoracic feet are long and slender, much more so than the 
present form, The two species differ also in the form of the fifth pair. 
And though the structure of the antennules of Stenhelia confusa bears a 
certain resemblance to those of Stenhelia hirsuta, it differs very distinctly 
in this as well as in some other respects from almost every other species 
of the genus. 

Ameira tenuicornis, T. Scott (sp. n.). Pl. XXIV., figs. 1-9. 

Description of the Female.—Length ‘67 mm. (about =4 of an inch). 
Body moderately slender and sub-cylindrical ; rostrum small (fig. 1). 

Antennules slender and elongated, exceeding in length the cephalo- 
thoracic segment, and composed of eight joints ; the first and second joints 
are sub-equal ; the third and fourth are also sub-equal, but smaller than 
the preceding joints (fig. 2). The approximate proportional lengths of 
the various joints are shown by the formula. All the joints with the 
exception of the first one are sparingly setiferous. 

Proportional lengths of the joints, . 24 .. 25 . 18 . 15 .°10.9 .6. 9 

INGmnCH On LHe MOInion | aime be le eee, On Nl ae hy ihe 7. 8 

The antenuz are very slender, and the secondary branches are small 
and two-jointed, the end joint being the smallest (fig. 3). 

The mandibles are of moderate size, narrow-cylindrical, and obliquely 
truncate at the apex, which is armed with a few minute spinules; the 
basal portion of the mandible-palp is small but slightly dilated, and 
carries two branches ; the marginal branch is small and one-jointed and 
furnished with a few setz ; the end joint is long and very slender, and 
is minutely serrated at the extremity (fig. 4). 

The second maxillipeds (posterior foot-jaws) are moderately stout and 
armed with strong terminal claws (fig. 5). 
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The first pair of thoracic feet are elongated and slender, and especially 
the inner branches, the first joint being about as long as the entire length 
of the outer branches; the other joints are small, but the end one is 
about twice the length of the penultimate joint (fig. 6). ‘he following 
three pairs have the outer branches long and slender; the inner branches 
are also slender, but they are shorter than the outer, as shown by the 
figure (fig. 7) which represents one of the fourth pair. 

The fifth pair are small and somewhat foliaceous, the basal joints are 
sub-triangular and provided with about four sets on the rounded apex. 

~ The secondary joints are subovate, and the inner margins are fringed 
with minute hairs, while one or two moderately long sete spring from the 
apex, and one or two others from the outer margin (fig. 8). 

Caudal furca shorter than the last abdominal segment (fig. 9). 
Habitat.—Dredged at Station VI., Firth of Forth (off St. Monans), in 

July 1901; only one_or two specimens were obtained, but no males were 
observed. 

Remarks.—This species is readily distinguished by the elongated 
antennules and the long and slender first pair of feet; it differs in both 
of these appendages from Ameira longipes, Boeck, as well as from the 
other described species of Amez7a known to me. 

Ameira propingua, T. Scott (n. sp.). Pl. XXIV., figs. 10-18. 

Description’of the Female.—Length about ‘6mm. (nearly =), of an inch). 
Body slender, sub-cylindrical, the cephalo-thoracic segment about equal 
to ae entire length of the next three segments, rostrum very small (fig. 
10). 

Antennules slender and rather longer than the cephalo-thoracic 
segment, eight-jointed ; the second joint is the longest, the first and third 
are sub-equal and about two-thirds the length of the second; the 
remaining joints are small (fig. 11). The formula shows approximately 
the proportional lengths of the various joints :— 

Proportional lengths of the joints, 12°17: 1 * 4 « 4 . 5 ° 3 . 

‘4°5°6°7 
Antenne elorgate and moderately stout, secondary branches small, 

slender, and one-jointed (fig. 12). 
Mandibles cylindrical and not very broad, the truncate apex is armed 

with a stout spine on the outer angle and a few small spiniform sete, as 
shown by the drawing (fig. 13), The mandible-palp is of moderate size, 
the basal joint is provided with a single one-jointed and terminal 
branch. 

The second maxillipeds (posterior foot-jaws) are small but with well- 
developed terminal claws, which are rather longer than the joints to 
which they are articulated (fig. 14). 

The first four pairs of thoracic feet are slender and elongated. In the 
first pair the inner branches are narrow and considerably longer than the 
outer branches, the length of the first joint is equal to that of the 
second and third combined, but the second and third joints are sub- 
equal in length; a single small seta springs from the inner margins of 
the first and second joints, while the end joints are provided with three 
terminal hairs, the middle one being the longest. The outer branches, 
which are composed of three sub-equal joints, reach to a little beyond 
the end of the first joint of the inner branches (fig. 15). The inner 
branches of the next three pairs are considerably shorter than the outer 
branches, which are slender and elongated (fig. 16). In all the four 
pairs the outer and inner branches are three-jointed. 

co} bo Numbers of the joints, s eg amet Ps 
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In the fifth pair the basal joints are broadly foliaceous and sub- 
triangular in outline, with the apex truncate and provided with four 
spiniform sete, the outermost of which is very small; the secondary 
joints are long, narrow, and cylindrical, being about four times longer 
than broad, the extremity, which is obliquely truncate, carries several 
setee, the two inner ones being longer than the others (fig. 17). 

The caudal furea are shorter than the last abdominal segment; the 
furcal sete are elongated (fig. 19). 

Habitat.—Station VI. (off St. Monans), Firth of Forth, dredged on 
July 8th, 1901. ‘The species is apparently very rare. (For drawings of 
what may be the male of this species, see Pl. XXII, figs. 36-42, and 
Pl. XXIII, fig. 1.) 
Remarks.—in some respects Ameira propinqua comes rather near to 

Ametra longiremis, T. Scott, the fifth feet especially being very similar 
to those of that species, as well as to those of Amedra longipes, Boeck, 
but the structure of the antennules and of the first pair of feet separate 
it distinctly from both the species named, 

Pseudotachidius coronatus, T. Scott 

1898. Pseudotachidius coronatus, T. Scott, 16th Ann. Rept. 
Fishery Board for Scot., pt. iil., p. 267, pl. xiii., figs. 12-26 ; 
pl. xv., figs. 1-4. —- 

This distinct species has been obtained in a gathering of small 
crusiacea dredged in Loch Etive in 55 to 65 fathoms on September 
17th, 1901. Pseudotachidius coronatus has not previously been recorded 
out of the Clyde district. 

Pterinopsyllus insignis, G. S. Brady. 

1868. Lophophorus insignis, G. S. Brady, Mon. Brit. Copep., 
vol. i., p. 122, pl. xiii., figs. 1-10. (See also op. cit., vol. iii., 
p. 23, where the generic name is changed to Pterinopsyllus, 
—‘‘ Lophophorus” being preoccupied.) 

This fine species was obtained in the same gathering as the Pseuco- 
tachidius just recorded, and appears to be the first record of it from the 
West of Scotland. It has in previous years been obtained in the Firth 
of Forth and the Moray Firth. Although Pterinopsyllus insignis and 
Pseudotachidius coronatus have a general resemblance to one another 
they may be readily distinguished by the difference in the lengths of the 
antennules—those of the first-named species being distinctly longer 
and more slender than in the other. 

Mesochra macintoshi, T. and A. Scott. 

1895. Mesochra macintoshi, T. and A. Scott, Ann. and Mag. Nat. 
Hist., (6), vol. xv., p. 53, pl. vi., figs, 1-7. 

Mesochra macintoshi, which was first observed amongst a number of 
peculiarly slender copepods collected on the south shore of the Firth of 
Forth near Musselburgh, has lately been obtained at Station VI. (off St. 
Monans). It is apparently a rare species, but being one of those forms 
which live upon the bettom it may from its small size be easily over- 
looked. 

Pseudomesochra, T, Scott (gen. nov). 

This genus is somewhat intermediate between Mesochra, Boeck, and 
Cletodes, G. S. Brady. The antennules (anterior antennz) are composed 
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of six joints. The secondary branches of the antenne (posterior antennz) 
are small and two-jointed. Mandibles stout, mandible-palp well 
developed and provided with two branches, Other mouth organs similar 
to those in Mesochra and Cletodes, The first four pairs of thoracic feet 
have the outer branches three- and the inner branches all two-jointed. 
Fifth somewhat rudimentary and composed of a single lameliiform joint. 
Ovisacs apparently double. 

Pseudomesocnra differs from Mesochra, Cletodes, and allied genera 
chiefly in the structure of the mandible-palp and fifth pair of feet. 

Pseudomesochra longifurcata, T. Scott (sp. nov.) Pl. XXTV., figs. 27-35. 

Description of the Female.—Length about ‘5mm. (4, of an inch). 
Body moderately stout, tapering slightly towards the posterior end ; 
abdomen not distinct from thorax ; rostrum small; caudal furca elongated, 
being nearly equal to the entire length of the last three abdominal 
segments (fig. 27). 

Antennules short, moderately stout, and composed of six joints, the 
first two and the last being each considerably longer than any of the 
other three (fig. 28). The approximate proportional lengths of the 
various joints are shown by the formula :— 

Proportional lengths of the joints, - 23 °20:8:5:°: 4:15 

Numbers of the joints, - - Ue hey ke ee ose: 

The antenne are of moderate size; secondary branches two-jointed and 
provided with several marginal and terminal sete (fig. 24), g 

Mandibles robust and having the biting end armed with several stout 
teeth ; mandible-palp well developed and the basal part furnished with 
two branches (fig. 30). 

Second maxillipeds short and moderately stout, but the terminal 
claw is rather feeble, and fringed with a few minute hairs (fig. 31), 

The first four pairs of thoracic feet slender. In the first pair both 
branches are about the same length ; the joints of the inner branches are 
sub-equal, and a single seta springs from the inner margin and three from 
the end of the second joint, the proximal joint appears to be unprovided 
with sete or spines (fig. 32). In the second, third, and fourth pairs the 
inner branches in each are rather shorter than the outer branches, and 
the end joints somewhat longer than the proximal ones, and in these 
three pairs of feet the inner branches are more setiferous than the inner 
branches of the first pair (fig. 33), The fifth pair, which are small and 
somewhat rudimentary, appear to be composed of a single lamelliform 
joint, bearing three long apical sete (fig. 34). 

Habitat.—Upper Loch Etive, where it was dredged by the “ Garland” 
in over 60 fathoms on September 17th, 1901. It appears to be a rare 
species, as only a single specimen (a female) was observed, but as the 
species is a very small one it may be easily overlooked. 

Leptopontia, T. Scott (gen. nov.). 

Body slender and cylindrical. Antennules (anterior antenne) seven- 
jointed, slender. The secondary branches of the antenne are entirely 
wanting or reduced to a single seta. Mandibles slender and moderately 
elongate; mandible-palp also slender and one-branched. Other mouth 
organs somewhat as in Mesochra, Boeck. The first four pairs of thoracic 
feet slender, outer branches three- and inner branches all two-jointed. 
The inner branches of the first pair elongated—the end joint being the 
shortest, the outer branches short, the inner branches of the other three 
pairs very short, and the outer elongated. Fifth pair small, foliaceous, 
two-branched ; secondary branches (or joints) minute. 
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Leptopontia curvicauda, T, Scott (sp.n.). Pl. XXIT., figs. 26-35. 

Description of the Female.—Length ‘6mm. (about =, of an inch). 
Body slender, cylindrical; cephalo-thoracic segment moderately short, 
scarcely three times the length of the next one; rostrum short (fig. 
26). 
mie antennules are slender and longer than the cephalo-thoracic 

segment, seven-jointed, the first joint is longer than any of the others, the 
second and third are sub-equal, the fourth, fifth, and sixth joints are each 
about half the length of the third, while the end joint is about twice the 
length of the one next to it (fig. 27). The formula shows approximately 
the proportional lengths of the different joints :— 

Proportional lengths of the joints,- 28°18 :°:17°'8*7:*7: 14 

Numbers of the joints, - - SEG Ae MESES EW aC SSRI UIE Saf 

Antenne slender, consisting of two elongated joints; the secondary 
branches are represented by a single minute hair (fig. 28). 

Mandibles slender and el:ngated, the biting end is _ obliquely 
truncated and armed with a number of small teeth; the mandible-palp 
is also elongated, and one branched, the basal joint is moderately stout, 
and about twice the length of the single-jointed branch, and is furnished 
with a few small setz (fig. 29). 

The posterior foot-jaws (fig. 30) are not unlike those of Tetragoniceps 
incertus, T, Scott. The inner branches of the first pair of thoracic feet are 
slender, elongated, and two-jointed, the end joint being only about one-third 
the length of the other; the outer branches, which are three-jointed, are 
scarcely half the length of the inner branches (fig. 31). In the second, 
third, and fourth pairs the outer branches are long and slender, and three- 
jointed ; the joints of the outer branches of the second pair are sub-equal 
in length, but in the outer branches of the third and fourth pairs the first 
and second joints are sub-equal and rather longer than the end joints. 
The inner branches of the same three pairs are short and two-jointed ; 
in the second pair the inner branches are rather longer than the first 
joint of the outer branches ; but in the third and fourth pairs the inner 
branches are shorter than the first joint of the outer branches, as shown 
by the drawing (figs. 32, 33), 

In the fifth pair the basal joints are moderately large and foliaceous, 
the inner produced part is broadly rounded, and bears three apical sete, 
and the secondary joints, which are very small, also carry three setze (fig. 34). 

The last abdominal segment is armed on the median dorsal aspect 
with a backward-pointing tooth as shown in figures 26 and 35. 

The caudal furea, which are nearly as long as the last abdominal 
segment, become gradually attenuated towards the distal extremity ; and 
in all the specimens that have been obtained the furca are distinctly 
recurved as shown in the habitus drawing (fig. 1). 

Habitat.—Dredged in the Firth of Forth at Station VI. (off St. Monans) 
on July 8th, 1901; not very common. 
Remarks.—Odd specimens of this species have been observed from 

time to time for a considerable while past, but the first specimens were 
put aside as being probably immature forms of some species already 
described. I am now, however, convinced that they are distinct 
Leptopontia in some respects resembles both Mesochra, Boeck, and 
Tetragoniceps, G. S. Brady, in its structural details, but in the absence 
of a secondary branch to the antenne, in the elongate and slender form of 
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the mandibles, and the one-branched mandible-palp, it does not agree very 
well with either of the genera named, which are its nearest allies. 

Laophonte similis (Claus). 

This species was obtained in the same material with the last, collected 
off St. Monans ; and it was also taken from the swimmerets of a Spider 
Crab (Hyas arenarius) from the Bay of Nigg on May 23rd, 1901. 

Laophonte curticauda, Boeck. 

Specimens of this species were obtained on several occasions on the 
swimmerets of the common Shore Crab (Carcinus menas), but whether 
its occurrence on the swimmerets of the Crab was accidental or whether 
the copepod is associated with the Crab as a commensal, is a question 
that will require further research to determine. It may be mentioned, 
however, the Zaophonte was obtained as described on almost ever Crab 
examined. 

Normanella attenuata, A. Scott. Pl. XXIII., figs. 2-4. 

1896. Normanella attenuata, A. Scott, Rept. for 1895, on Lan- 
cashire Sea-Fisheries Laboratory, p. 47, pl. iv., figs. 8-20. 

This species, which was first discovered in a gathering collected one 
mile off Spanish Head, Isle of Man, from a depth of 16 fathoms, is now 
added to the fauna of the Firth of Forth ; it was obtained in dredged 
material from Station VI. (off St. Monans), at a depth of about 10 
fathoms. Normanella attenuata is a slender species, measuring about 
a millimetre in length. The rostrum is very small; the autennules are 
slender, somewhat elongated, and nine-jointed, The outer branches of the 
first four pairs of thoracic feet are all three-jointed, but the inner branches 
of the first three pairs are two-jointed, while in the fourth pair the inner 
branches, like the outer ones, are three-jointed. The inner branches of 
the first pair, which are considerably longer than the outer ones, have the 
end joints short (fig. 3), and armed at the apex with an elongate spine, 
and two sete of unequal length. The inner branches of the second, third, 
and fourth pairs are shorter than the elongate outer branches. 

The fifth pair are broadly foliaceous and of moderate size, as shown 
by the drawing (fig. 4), 

In the female the first segment of the abdomen is larger than those 
which follow, being composed of two coalescent joints, as shown by the 
habitus figure (fig. 2). 

In this species the thoracic portion of the body is rather shorter than 
the abdomen, and gives to the animal a more than usually slender 
appearance. 

Though, from its occurrence in the Forth, Vormanella attenuta would 
appear to have a moderately extensive distribution, it does not seem to be 
very common. This species differs from Mormanella dubia, Brady and 
Robertson, in its general conformation, by its elongated antennules, and 
by the form of the fifth pair of thoracic feet; but it differs more 
particularly in that the inner branches of the fourth pair are three-jointed. 
In this respect it disagrees with the generic definition of Normanella, 
and may for this, and perkaps one or two other reasons, require to be 
removed to another genus. 
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Cletodes longicaudata, Brady and Robertson. Pl. XXIII, figs. 26-33. 

1875. Oletodes longicaudata, Brady and Robertson, Brit. Assoc. 
Rept., p. 196. 

1880. Cletodes longicaudata, Brady, Mon. Brit. Copep., vol, iii., 
p. 92, pl. lxxix., figs. 13-19. 

A perfect specimen—a female with ova—was obtained in a gathering 
from the west end of Station III., Firth of Forth, collected on June 7th, 
1901. As the species is somewhat rare I give a short description of it, 
along with figures of some of the principal appendages. The female 
specimen referred to measured about ‘84 mm. (;/; of an inch) in length 
from the forehead to the end of the caudal furca, but the caudal furca, 
which are very long, are about equal to a fourth of the entire length of 
the animal ; the rostrum is of moderate length (fig. 26). 

The antennules are short, moderately stout, and composed of five 
joints. Professor G. S. Brady describes the antennules of his specimen as 
six-jointed, but this difference may be due toa slight local variation. 
The fourth joint is very small and carries an asthetask or sensory 
filament (fig. 27). The formula shows approximately the proportional 
lengths of all the joints :— 

Proportional lengths of the joints, cen erdelanun a a0mrs. if aun vet ge 
Numbers of the joints, . . ars PEA e ae oy rl 

The antenne (fig. 28) are of moderate size, but the secondary branches 
are small and one-jointed. 

In the first four pairs of thoracic feet, the outer branches, which are all 
three-jointed, are all of them somewhat similar in structure ; the first joint 
is slightly longer than the second, while the end joint is distinctly longer than 
either of the other two; the marginal armature consists also of sete rather 
than spines. The inner branches of all the four pairs are slender and 
two-jointed, the first joints being very short. In the first pair the end 
joints of the inner branches extend somewhat beyond the outer branches 
and are furnished with two long terminal sete (fig. 29). In the second 
pair the end joints of the inner branches are, like those of the first pair, 
long and slender, but they do not reach to the extremity of the outer 
branches; they bear two long terminal setz (fig. 30). In the third and 
fourth pairs, the inner branches are considerably shorter than the outer 
and bear one sub-terminal and two apical sete (fig. 31). 

The fifth pair are moderately large; the secondary branches are 
elongated, narrow-cylindrical, and about four times longer than broad ; 
they are armed with two terminal and three strong marginal sete, as 
shown in the figure; the inner produced portion of the basal joint is 
nearly as long as the secondary joint, and provided with three moderately 
elongated sets near the distal end ; a long slender seta also springs from 
the outer aspect of the basal as shown (fig. 32). 

Cletodes longicaudata does not appear to be a very common species 
anywhere, although it seems to be widely distributed. 

Fultonia, T. Scott (gen. nov.). 

This genus is somewhat like Cletodes, G. S. Brady, in general 
appearance, The abdomen in not distinctiy separated from the thorax. 
The antennules are moderately short and composed of about eight joints. 
The antennz are each furnished with a small secondary branch. The 
mouth organs are similar to the same appendages in Cletodes, ‘The 
outer branches of the first four pairs of thoracic fet -are all three-jointed, 
while the inner branches of the first pair are composed of two, and of the 
second, third, and fourth pairs of three joints. The fifth pair are nearly 

2F 
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as in Cletodes. The copepods for which I have instituted this genus do 
not correspond to any described form known to me, ‘The genus is named 
in compliment to Dr. T. Wemyss Fulton, Superintendent of the Scientific 
Work of the Fishery Board for Scotland. 

Fultonia hirsuta, T. Scott (sp. nov.). Pl. XXIII, figs. 5-12. 

Description of the Female.—Length about °63 mm, (5 of an inch). 
Body somewhat slender and sub-cylindrical, the posterior margins of 
abdominal segments fringed with short projecting hairs, which give to this 
part of the animal a peculiarly hirsute appearance, caudal furca short, 
rostrum small (fig. 5). 

Antennules rather slender, and shorter than the cephalo-thoracic segment, 
eight-jointed ; the first three joints are moderately large, but the others are 
short; all the joints, with the exception of the first, are more or less 
setiferous; an elongated and slender asthetask springs from the upper 
distal angle of the fourth joint (fig. 6). The approximate proportional 
lengths of all the joints are shown by the formula— 

Proportional lengths of the joints, «lOc LTA AT. iti16: NO Sys SiO 
Numbers of the joints . 5 : ie i i nn ner eT Ok 7 SS 

The antenne are similar to those of Cletodes; the secondary branches 
are very small,.and one-jointed, and furnished with a single terminal 
hair (fig. 7). 

Mouth organs somewhat similar to those of Cletodes ; the second max- 
illipeds, which are moderately elongated, are provided with long slender 
terminal claws (fig. 8). 

The thoracic feet are all moderately slender; the outer branches of the 
first four pairs and the inner branches of the second, third, and fourth 
pairs are all three-jointed, while the inner branches of the first pair are 
only two-jointed. All the inner branches are short; those of the first 
pair are just about half the length of the outer branches and carry three 
small terminal sete or spines (fig. 9). The inner branches of the 
other three pairs are scarcely more than a third of the length of the outer 
branches (fig. 10). The outer branches of the same three pairs are 
rather more elongated than those of the first pair. 

In the fifth pair the basal consists of a narrow plate articulated to the 
last thoracic segment, and bearing one or two small marginal sete; the 
exterior extremity of the basal joint is produced into a very narrow lobe 
which forms the base of a small seta. The secondary joints are narrow 
and sub-cylindrical, and about four times longer than broad, and 
furnished with about half-a-dozen small marginal and terminal setz 
(Circa DF 

Habitat.—Station VI., Firth of Forth (off St. Monans), dredged 
in 13 to 15 fathoms, on May 22nd, 1901. 

Remarks.—This species somewhat resembles Cletodes trrasa, T. Scott, 
in its hirsute appearance, but in that species the antennules are six-jointed, 
the inner brancbes of all the first four pairs of thoracic feet are only two- 
jointed, while the caudal furca are moderately long and slender, The 
species does not resemble any described form known to me. 

Nannopus palustris, G. S. Brady. Pl. XXIII, figs. 13-25. 

1880, Nannopus palustris, Brady, Mon. Brit. Copep., vol. i1., 
p. 101, pl. lxxvii., figs. 18-20. 

This curious and rather interesting copepod, which Professor G. S. Brady 
discovered living in brackish water pools in a salt march at Seaton 
Sluice, Northumberland, and which has subsequently been found in 
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similar situations in various parts of the British Islands as well as on the 
Continent, was during the preceding summer (1901) obtained near 
Newburgh on the Ythan, Aberdeenshire. Both the males and females 
of Nannopus palustris were obtained in the brackish water pools at this 
Aberdeenshire Station, and as no description or drawing of the male has 
yet, so far as I know, been published, the following notes on both of the 
sexes may be of interest. 

The body of the female seen from the dorsal aspect is moderately stout 
anteriorly, but tapers gradually and evenly towards the posterior end 
(fig, 13); the female specimen represented by the drawing measures 
about ‘9 mm. (54 of an inch) in length. 
The antennules, which are short and stout, are composed of five joints, 

the penultimate joint being very small; the last four joints are 
densely setiferous, but the sensory filament (asthetask) which springs 
from the end of the third joint is comparatively short and slender 
fig. 15). 
: The eae are very small, though comparatively moderately stout ; 
the secondary branch is small and one-jointed and provided with a few 
apical setze (fig. 16). 

The mandibles are moderately stout, their biting end is somewhat 
truncate and provided with a few stout teeth ; the mandible-palp consists 
of a one-jointed and somewhat dilated appendage articulated near the 
base of the mandible and provided with a few short set (fig. 17). 

The second maxillipeds are small, the terminal claws are moderately 
stout and carry a few minute hairs on their inner margins (fig. 18). 

In the first four pairs of thoracic feet the outer branches, which are 
moderately stout, are all three-jointed and armed with elongate 
though somewhat slender spines on their outer margins; the inner branches 
of the first, second, and third pairs are considerably shorter than the 
outer, and each composed of two joints, but the inner branches of the 
first pair are rather smaller than those of the second and third (fig. 19). 
The inner branches of the fourth pair are rudimentary and consist of 
a single minute joint which carries a very small and a moderately 
elongated seta (fig. 20). 

The fifth pair resemble somewhat closely the fifth pair in Ynhydrosoma 
curvatum, Brady and Robertson, the basal joint is very broad and short, 
they form short lamelliform plates along the postero-ventral margin of 
the last thoracic segment, four moderately stout plumose setz spring from 
the edge of the inner half of each basal joint; the secondary joints are 
small and sub-rotund, and each furnished with five moderately long setz 
round the distal margin (fig. 21). 

The caudal furca are very short. 
Description of the Male.—The male differs little from the female except 

in the following pointe; it iss when seen from above, distinctly narrower 
than the female, especially towards the anterior end (fig. 14). The anten- 
nules are shorter and less prominent, the basal joints are also more 
dilated, but the antennules taper quickly towards the distal end, the pen- 
ultimate joint is considerably swollen and assumes a utricule-like form, 
while the end joint is very small (fig. 23). 

The mouth organs in the male appear to be very similar to those of the 
female. The thoracic feet are also similar in both sexes, except that the 
inner branches of the third pair are provided with a short but stout ter- 
minal spine slightly hooked at the end, and a single plumose seta instead 
of a moderately long slender spine and two plumose set as in the third 
pair in the female (fig. 24). The fifth pair in the male resemble those of 
the female, except that the secondary joint appears to be almost obsolete 
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(fig. 25); the appendages to the first abdominal segment in the male are 
small and carry three sete—two moderately long and one short. 

Dr. Eugene Canu has given a very full series of figures of the female, 
but he refers to the male as being unknown.* 

Dactylopus coronatus, T. Scott. 

1894. Dactylopus coronatus, T. Scott, 12th Ann. Rept. of the 
Fishery Board for Scot., pt. iii, p. 255, pl. ix., figs. 12-20. 

This species was dredged off the North Craig, Inchkeith, Firth of 
Forth, in 8 fathoms, on July 4th, 1901. The first specimens from which 
the species were described were also obtained in the Firth of Forth, but 
in the vicinity of the Bass Rock, near the mouth of the estuary. The 
Firth of Forth appears to be the only Scottish locality where this 
Dactylopus has been hitherto obtained. 

Cylindropsyllus levis, G. S. Brady. 

1880. Cylindropsyllus levis, G. 8. Brady, Mon. Brit. Copep., 
vol. iii., p. 30, pl. Ixxxiv., figs. 1-8. 

A male specimen of this large and somewhat remarkable species was 
obtained in some bottom material from Smith Bank, Moray Firth, on 
February 15th, 1901. 

MonstTRILLID#. 

The Family Monstrillide is represented in the copepod fauna of our 
seas from the English Channel to the Shetland Islands ; a few of the 
species appear to be somewhat local in their distribution, while others are 
co-extensive with the seas that surround our shores. The family com- 
prises the two genera Monstrilla, Dana, and Thawmaleus, Kréyer, and 
both are represented in the marine fauna of Scotland. Specimens be- 
longing to this curious group of copepods have been captured at odd 
times in the Firth of Forth almost every year since 1888.¢ The first 
specimens obtained were ascribed to Cymbasoma rigida, I. C. Thompson, 
but they were shortly afterwards submitted to Mr, Gilbert C. Bourne, 
who was preparing a revision of the various forms which had recently 
been observed in the British seas, and his opinion of these specimens 
from the Forth estuary was that they were identical with Monstrilla 
helgolandica, Claus.t Other specimens have been obtained at odd times 
which appeared to belong to the same species, and also one or two belong- 
ing to a different species, and which were subsequently ideutified as the 
true Monstrilla rigida of I. C. Thompson. Two apparently adult speci- 
mens of a Monstrilla were obtained in some tow-net gatherings collected 
by the “Garland” on the 24th of July, 1901, and as they seem to differ 
from those previously meutioned as occurring in the Forth estuary, I 
give here a short description of them—they appear to be identical with 
the form described by Dr, Giesbrecht under the name of Monstrilla 
longiremis. 

Specimens of Monstrilla have also in recent years been obtained in the 
Firth of Clyde, and though usually they have occurred very sparingly, 
yet on one or two occasions large numbers have been obtained in a single 
tow-net gathering. In a small gathering of material, in which there was 

* Les Copép. du Boulonnais, p. 166, pl. iv., fig. 6-21 (1892). 
+ Annual Report of the Fishery Board for Scotland, Part III., p. 316 (1889). 
{ Notes on the genus Monstrilla, Dana ; Quart. Journ. Micr. Sci., (2), vol. 30, p. 515 

pl. xxxvii., figs. 14, 15 (1890). 
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a good deal of fibrous matter, collected in Loch Fyne on September 29th, 

1899, over eighty specimens of Monstrilla were obtained, while in 

another, collected on the 28th of November, twenty-seven specimens 

were found.* All these specimens, which appear to belong to the oue 

species, I have recorded as Monstrilla (1) dane, Claparéde.t It may be 

remarked, however, that Dr. Giesbrecht seems to think that the species 

described by Claparéde is not a Monstrilla, but should be placed in the 

genus Thaumaleus.t 
In a tow-net gathering collected in Lerwick Harbour in October 

last year (1900), a specimen belonging to the group of copepods under 

consideration was obtained, but owing to some doubt concerning its 

identification it was left over for further examination. I now find that 

this specimen belongs to the genus Thawmaleus of Kroyer, and a short 

description of it follows that of Monstrilla. 
But besides the specimens alluded to above, others have been obtained 

in the Moray Firth, which have still to be examined ; but the study of 

the group is a somewhat difficult one, and the more so as some of the 

descriptions and figures of the earlier writers are sometimes wanting in 

that fulness necessary for certain identification. 

Monstrilla longiremis, Giesb, Pl. XXV., figs. 3, 4. 

1892. Monstrilla longiremis, Giesbrecht, Pelagischen Copepoden 
des Golfes von Neapel, p. 589, pl. 46, figs. 10, 14, 22, 37, 

41. 

The Monstrilla which I now record from the Firth of Forth was 
obtained in a bottom tow-net gathering collected at Station V. (to the 
west of May Island) on July 24th, 1901. The antennules (first antenne) 
are moderately elongated, but with the exception of an articulation near 
the base, the joints are very indistinct ; the setze were imperfect, and did 
not show the branched structure exhibited in Dr. Giesbrecht’s figure of 
the antennule of Monstrilla longiremis. In the general form of the body 
and of the thoracic appendages the Forth specimen agrees very well with 
the species named. The abdomen consists of four segments, but the 
articulation between the first and second is not very marked, the third 
and fourth are short and distinct. The furca are of moderate size, and 
are each provided with five sete as shown in the figure; no trace of a 
sixth seta could be observed. 

The fifth feet consist each of a short, one-jointed sub-cylindrical branch, 
the proximal half of which is somewhat delated interiorly ; each branch is 
furnished with three apical sete, the inner one being much shorter than 
the other two, and a fourth seta springs from the inner margin as shown 
in the figure. 

From these descriptive notes on this specimen from the Firth of Forth 
there seems to be little doubt that it is identical with the species 
described by Dr. Giesbrecht under the name of Monstrilla longiremis. The 
Forth specimen certainly does not show the branching setz exhibited in 
Dr. Giesbrecht’s figure ; but this is not very surprising when it is remem- 
bered how delicate these long branching sete are, and the friction they 
may be subjected to while in the tow-net. The specimen Ihave described 
is a female ; no male was observed. 

* Eighteenth Annual Report of the Fishery Board for Scotland, Part III., pp. 398-99, 
pl. xiii., figs. 15-20 (1890). 
+ This species has also recently been observed in a gathering from the Firth of Forth 

collected at Station V. in 1901. 
+ Pelagischen Copepoden des Golfes von Neapel, p. 578 et seq. 
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Dr. Giesbrecht, in his great work on the Pelagic Copepoda of the Gulf 
of Naples, seems to be in doubt as to whether the Forth specimens con- 
sidered by Mr. Bourne as belonging to the Monstrilla helgolandica, 
Claus, can really be identical with that species, and is rather inclined to 
ascribe them to his M. longiremis; the chief difficulty in the way of 
accepting this conclusion, however, is that. Bourne, in describing the 
specimens, states that they possessed six furcal sete, whereas in UM, 
longwremis there are only five; unfortunately the mounted preparations 
from which the original description and figures were prepared were acci- 
dentally destroyed, and I am therefore unable to throw any light on the 
subject ; but the occurrence of the specimen of Monstrilla longiremis just 
recorded seems to lend some support to the doubt expressed by Dr. 
Giesbrecht. Moreover it is interesting to note that none of the species 
mentioned by Mr. Bourne appear to have been provided with five furcal 
setee, the number observed being either three or six. 

_Thaumaleus thompsoni, Giesb, Pl. XXV., figs. 5, 6. 

1892. Thaumaleus thompsont, Pelagischen Copepoden des Golfes 
von Neapel, p. 584, pl. 46, figs. 7, 27, 31, 36, 40. 

A male specimen of a Copepod, which is apparently identical with 
Thaumaleus thompsont, Giesbrecht, was obtained in a tow-net gathering 
collected in Lerwick Harbour, Shetland, on October 15th, 1901. In the 
male of this species the first of the two abdominal somites is shorter than 
the second, while in the female the first abdominal segment is, according 
to Dr. Giesbrecht, distinctly more dilated than the other. The caudal 
furea in the male are each provided with three sete (fig. 5), but the 
female, according to Giesbrecht, has four. 

One of the more obvious differences between the genus Thawmaleus 
and Monstrilla is that in the first the abdomen is composed of not more 
than two segments, exclusive of the caudal furca, whereas in Monstrilla 
the abdomen is composed of three, and sometimes of four, segments. 
Moreover, in Thaumaleus the number of hairs on the caudal furea is 
usually three or four, while Monsérilla, on the other hand, is provided with 
five or six furcal sete. 

LICHOMOLGID2. 

Lichomolgus furcillatus, Thorell. 

This species was obtained in the washings of some dredged material 
collected at the north end of Inchkeith on May 23rd, 1901. 

Lichomolgus hirsutipes, T. Scott. 

1893. Lichomolgus hirsutipes, T. Scott, 11th Ann. Rept. of the 
Fishery Board for Scotland, pt. iii, p. 206, pl. iv., figs. 
1-12. 

This was dredged off the North Craig, Firth of Forth, on July 4th, 
1901; the species was described from specimens collected in the vicinity 
of the Bass Rock at the mouth of the estuary in 1893 ; it appears to be 
a rare species. 

Pseudanthessius liber (Brady and Robertson). 

1875. Lichomolgus liber, B. and R., Brit. Assoc. Report, p. 197. 

This species was obtained in the same gathering with the last. It 
appears to be a more common and more widely distributed species than 
Lichomolgus hirsutipes. 
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Pseudopsyllus, T, Scott (gen. nov.). 

Somewhat like Clausia, Claparéde, in general appearance ; the abdomen 

scarcely distinct from the thorax ; antennules composed of six short but 

stout joints. The antenne are somewhat similar to those of Hersiliodes, 

Canu. Second maxillipeds apparently two-jointed, and armed with ex- 

tremely long and powerful terminal claws ; other mouth organs unknown. 

The first four pairs of thoracic feet have both branches three-jointed as in 

Hersiliodes. Fifth pair short, and composed of a single lamelliform joint. 

Male unknown, 

Pseudopsyllus elongatus, T. Scott (sp. nov.). Pl. XXIV., figs. 36-42. 

Description of the Female—Length 1:4 mm. (;; of an inch). Body 
elongate-narrow ; when viewed from above the anterior thoracic portion 
is slightly broader than the abdomen, but the distinction between thorax 
and abdomen is not very marked (fig. 36). The cephalo-thoracic segment 
is about equal to the entire length of the next four; rostrum short. 

Antennules very short and stout and composed of six sub-equal 
joints; moderately setiferous and provided with three sensory fila: 
ments—one on the fourth joint, one on the fifth, and one on the end 
of the last joint (fig. 37). The formula shows approximately the lengths 
of the different joints :— 

Proportional lengths of the joints, 15° 11:9+12° 10° 13 

2 Numbers of the joints, - 1s Seman toe 6 

The antenne are small but moderately stout, the first joint is the 
largest, the second and third are small, while the fourth is nearly as long 
as the second and third combined; the exterior angle of the joint 
extends forward to near the middle of the end joint and terminates in a 
small spine; the end joint seems, for the reason just stated, to arise from 
slightly beneath the penultimate one, somewhat similar to the structure 
of the same appendages in species of Hersiliodes (fig. 38). 

The second maxillipeds—the only mouth organs obtained—are robust 
and armed with long and powerful terminal claws (fig. 39). 

The first four pairs of thoracic feet are stout, moderately elongated, 
and with both branches three-jointed and of nearly equal length. In the 
outer branches of the first pair (fig. 40) a stout and moderately long spine 
springs from the outer distal angle of the first and second joints, while 
the end joint carries three similar spines on the outer margin and apex ; 
a plumose seta springs from the inner margin of the second joint, and five 
from the inner margin and apex of the last joint; the first and secund 
joints of the inner branches are each provided with one plumose seta ou 
the inner margin, while the end joint carries two marginal and two apical 
sete, in addition an elongate spine which springs from its outer distal 
angle. In the fourth pair the armature of the first and second 
joints of the outer branches is similar to that of the first and second joints 
of the outer branches of the first pair except that the marginal spines are 
not so elongated; but the armature of the end joint differs from that of 
the same end joint of the first pair in that it carries only one small spine 
on the distal half of the outer margin and a moderately long but slender 
sub-apical spine, while round the inner margin and apex there are six 
instead of five plumose sete; the armature of the inner branches differs 
from that of the inner branches of the first pair, the second joint is pro- 
vided with two sets on its inner margin instead of one, while the end 
joint bears only three apical seta, instead of four sete and an elongate 
spine as in the first pair (fig. 41). 
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The fifth pair consist each of a single one-jointed lamelliform branch, 
sub-cylindrical in outline and fully twice as long as broad; they are each 
furnished with a single seta on the outer margin, while two sete and a 
small spine spring from the truncated apex—the spine being articulated 
at the inner angle ; a seta also springs from the exterior angle of the last 
thoracic segment, to which the fifth foot is articulated (fig. 42). 

The caudal furca are moderately broad and nearly as long as the 
last abdominal segment (fig. 36). 

Habitat,—Dredged at Station VII., Firth of Forth (between Fidra 
and the Bass Rock), on July 9th, 1901. Only a single female specimen 
was observed. 
Remarks.—The specimen described above has such a close general 

resemblance to Clausia cluthae, T. and A. Scott,* that it was at first 
considered to belong to the same genus, but when closely examined it is 
found to differ in several important points, 7.e. the structure of the 
antennz and the form and armature of the second maxillipeds. The 
inner branches of the first four pairs of thoracic feet are all three-jointed, 
and thus differ very distinctly from those of Clausia. 

I do not know of any genus or species to which this copepod could 
be ascribed. 

ASTEROCHERID. 

Asterocheres violaceus (Claus). 

This somewhat rare species was obtained in a bottom gathering collected 
about 60 miles to the east of Shetland (or 180 miles north-east of 
Buchan-ness), on May 22nd, 1901. This species has been taken by 
my son, Mr. Andrew Scott, in the Irish Sea,f and it has also been obtained 
in the Firth of Clyde.t 

Rhynchomyzon purpurocinctum (T. Scott). 

This distinct and widely distributed species was observed in some 
material dredged at the north end of Inchkeith on May 23rd, 1901. The 
specimens from which the species was described were also obtained in the 
Firch of Forth, but nearer the mouth of the estuary. Rhynchomyzon 
purpurocinctum, though widely distributed, is not very common, and 
occurs only very sparingly. 

Acontiophorus ornatus (Brady and Robertson). 

1875. Ascomyzon ornatum, Brady and Robertson, Brit. Assoc. 
Rept., 1875, p. 197. 

1880. Acontiophorus armatus, G. S. Brady, Mon. Brit. Copep., 
VOL, t.,-p. (01, pf. Ixxxvii., figs. 8-15. 

A few specimens of this fine species were obtained in the Sa of 
some dredged material collected near North Craig, Firth of Forth, on July 
4th, 1901. This is the first time Acontiophorus ornatus has been observed 
in the Firth of Forth. It is a moderately large species, being not only 
robust in form bnt reaching a length of about one and a half 
millimetres. 

* Ann. and Mag. Nat. Hist., (6), vol. xviii., p. 1, pl. 1, figs. 1-12. I Pp 
+ Report for 1895 on the ee Sea-Fisheries Laboratory, p. 54, pl. v., figs. 16-26 

described under the name of Ascomyzon thompsoni), pub. 1896. 

{Sixteenth Annual Report of the Fishery Board for Scotland. Part III., p. 270 (1898). 
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Cribropontius Normani (Brady and Robertson). 

1875. Dyspontius Normant, Brady and Robertson, Brit. Assoc. 
Report (1875), p. 197. 

1880. Artotrogus Normant, G. S. Brady, Mon. Brit. Copep., 
vol. iii., p. 63, pl. xei., figs. 12-15; pl. xcil., fig. 14; pl. xciii., 
fig. 10. 

1897. ‘ Bradypontius Normant, T. Scott, 15th Ann. Rept. 
Fishery Board for Scotland, pt. iii., p. 154, pl. ii., figs. 1, 2; 
pl. iii., figs, 1-11. 

1899. Cribropontius Normant, Giesb., Die Asterocheriden des 
Golfes von Neapel, p. 86, pl. 7, figs, 40-47. 

This fine species was obtained in the same gathering with the one last 
recorded, and is the first time it has been noticed in the Firth of Forth. 
As will be observed from the synonymy, the genus-name has undergone 
several changes. Moreover, the colour of the living specimens, as shown 
by the drawings given in the 15th Annual Report of the Fishery Board 
for Scotland, is somewhat singular, and more ornate than is usually met 
with amongst the copepod-fauna of our seas; unfortunately, however, 
the bright colouration is very evanescent in specimens preserved in 
alcohol. 

Bradypontius magniceps (G. S. Brady). 

1880. <Artotrogus magniceps, Brady, Mon. Brit, Copep., vol. iii., 
p. 61, pl. xciii., figs. 1-9. 

1895. Bradypontius magniceps, Giesb., Sub-fam., gen., and sp. 
of the Copepod Fam. Ascomyzontidz, Thorell; Ann. Mag. 
Nat. Hist., (6), vol. 16, p. 

This, which is also a moderately large species, was obtained in a 
gathering of dredged material collected at the north-west end of Inch- 
keith on May 23rd, and in another gathering collected near North Craig 
on July 4th, 1901; one or two of the female specimens obtained in the 
last gathering were carrying ovisacs. 

Bradypontius magniceps, though apparently widely distributed, is 
not very common, very few specimens being found in any single 
gathering. 

Cancerilla tubulata, Dalyell. Pl. XXV., fig. 7. 

1857. Cancerilla tubulata, Dalyell, The Powers of the Creator, 
vol. i, p. 233, pl. xxii., figs. 1-5. 

1892. Cancerilla tubulata, Canu, Les Copépodes du Boulonnais, 
p. 255, pl. xxix., figs. 5-13. 

A female specimen (fig. 7) of Cancerilla tubulata was obtained in a 
gathering of crustacea collected in the deep water (60 fathoms) off Aber- 
deen on August 2nd, 1901. The species, which appears to be rare in the 
British seas, has been recorded by Mr I. C. Thompson from the Irish 
Sea*, and Dr. Canu has described it in his work on the Copepods found 
near Boulogne.t This is the first time I have met with it notwith- 
standing that a careful look-out for it has been kept up for several 
years. 

In 1893, T. and A. Scott recorded Caligidiwm vagabundum, Claus, 
from the Moray Firtht. This copepod Canu in 1892§ and more 

Tees to the Copepoda of Liverpool Bay, Zrans. L’pool Biol. Soc., vol. ix. (1893) 

+ Les Copépodes du Boulonnais, p. 255, pl. xxix., figs. 5-13 (1892). Pp 
+ Ann. and Mag. Nat. Hist., (6), vol. xii., p. 8343 (October, 1893). 
§ Les Copépodes du Boulonnais, p. 256, 
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recently Giesbrecht* have described as the male of Cancerilla. There is 
in some respects a similarity in the structure of Caligidiwm with that of 
Cancerilla, but I am not sure that the relationship between the two has 
been fully established. Dr, Edward Graeffe in his fauna of the Gulf 
of Trieste retains Caligidium vagabundum, Claus, under its distinctive 
name, without any reference to its sexual relationship with Cancerilla. T 

HERPYLLOBIID. 

Salenskya tuberosa, Giard and Bonnier. Pl, XXV., figs. 17-22. 

1895. Salenskya tuberosa, Giard and Bonnier, Contrib. 4 l’étude 
des Epicarides ; Bull. Scient., vol. xxv., p. 472, pl. xiii. 

A few specimens of this remarkable form were found fixed between the 
thoracic legs of Ampelisca spinipes, Boeck, dredged near North Craig, 
Firth of Forth, on July 7th, 1901. They agree very closely with the 
figure of Giard and Bonnier, who obtained a single female and three 
“pygmy males” on a specimen of the same amphipod from Le Croisie. 

The female (fig. 17) measures about ‘84 mm. (;/; of an inch) in length, 
and it is about as broad as long; one or two of the females carried two 
globular ovisacs, each one being nearly as large as the copepod itself. 
No appendages are present. 
What seem at first sight to be the males, but, as Hansen has shown 

(Choniostomatide, p. 19), are really the larve——the adult males being 
degenerate like the females—(fig. 18) measure about *15 mm. (;4; of an 
inch). The anterior segment of the body is comparatively greatly dilated, 
the remaining segments are small, The autennules are very short, and 
three (or four) jointed, and furnished with two terminal sete and a club- 
shaped appendage represented in the figure (fig. 19). Two pairs of limbs 
which represent the first and second maxillipeds are shown in figures 12 
and 13. 
My son, when dissecting the larve, was able to make out two pairs of 

thoracic feet; each foot appeared to be composed of a two-jointed basal 
part and a single one-jointed branch, which was armed with two small 
spines on the exterior margin, and four plumose on the inner margin and 
apex. 

This description will be found to differ (possibly by reason of age) 
from the character shown by Giard and Bonnier, and my figures show a 
further difference in a greater segmentation of the hinder part of the 
abdomen. 

It is very probable that the parasite is congeneric, and quite possible 
that it is identical with Rhizorbina amplisce, Hansen, described from 
Ampelisca levigata, Lilljeborg, by Hansen, in 1892 (Entomol. Med- 
delelser, i1., pp. 207-234, pl. iii.), a memoir which I have not yet been 
able to consult. + 

Order OSTRACODA. 

A considerable number of Ostracoda have been observed in the dredged 
material examined during the year, but as they apparently all belong to 
described species which for the most part are more or less generally dis- 
tributed, I will only refer to the two following which appear to be some- 
what rare, 

* Fauna u. Flora d. Golfes u. Neapel, vol. xxv., Astrocheriden, pp. 95 and 112, pl. x. 
figs, 1-11. 
a a ana d. Golfes v. Triest, Arbeit. el Zoolog. Institute zu Wien, t. xili., haft 1, p. 43 

0). 
{I desire to express my indebtedness to Prof. D’Arcy W. Thompson for the identifica- 

tion of this interesting crustacean, as well as for other information concerning it. 
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Sarsiella (?) capsula, Norman, Pl. xxv., figs, 27-32. 

Three specimens of an Ostracod—a Sarsiella—were obtained in some 
sand collected about twenty-two miles to the north of the Shetland 
Islands on May 17th, 1901. The sand had been for a time immersed in 
formaline, and this may probably be the reason why the shells of these 
specimens are comparatively soft and, when seen from the side (fig. 27), 
show a somewhat even surface instead oi being solid, and with the 
surface more or less corrugated as seen in typical specimens (see Part II. 
of Monograph published by Professor G. S. Brady and the Rev. 
A. M. Norman*). 

The specimen represented by the drawing (fig. 27) is that of a 
female, and the shell when seen from the side is somewhat obliquely rotun- 
date, the length being rather greater than the height, and measuring about 
1:2 mm. by ‘9 mm. respectively ; the produced posterior projection is finely 
ciliated, the ventral margin is also fringed with delicate hairs. The 
posterior end is slightly compressed and bounded by an indistinct ridge 
which extends obliquely across from the dorsal to the ventral margins. 
The surface of the shell is not rugose as in the typical Sarsiella capsula, 
but is ornamented with numerous minute pits. 

In the dorsal view of the shell given in figure 28, the valves are open to 
some extent on the ventral aspect ; this was due to the soft structure of 
the shell (the shell could not be mounted dry in the usual way, but had to 
be kept in water under a cover-glass while being figured). 

The various appendages of the contained animal resemble the drawings 
given in the Monograph by Brady and Norman already referred to. 

The secondary appendages of the antenne are rudimentary. Each 
consists of a rounded tubercle bearing ¢wo small spiniferous sete (fig. 30a). 
The caudal lamina is provided with six spines on the one side, but only 
five on the other ; on this side there is no trace of a sixth spine, nor any 
indication that a sixth had been present but had been broken off. 

In this specimen two ova were observed. 
The shell of the male differed little, if at all, from that of the female, 

except that it was slightly smaller, The appendages also appeared to be 
similar, except that the secondary branches of the antennz were, as in 
closely allied species, more developed and fitted for grasping, and that the 
caudal lamina was only provided with five spines on both sides, 

The first joint of the autennules in the male is rather longer than the 
next, and the second, third, and fourth joints gradually decrease in 
length, the fifth joint is almost obsolete, so much so that it is difficult to 
make out whether there is really a fifth joint or not. There are no 
sete on the first joint; the second joint is furnished with a small seta 
near the middle of the upper margin, and another on its lower and its 
upper distal angles ; the third joint bears one seta on the upper and two 
on the lower distal angles, while the fourth and (?) fifth joints carry 
several terminal setz as shown in the drawing (fig. 29) ; some of these 
hairs have an annulated structure, but this is not shown in the drawing. 

The antenne of the male are provided with a number of long 
plumose sete, and the secondary branches, though somewhat rudimentary 
(fig. 30), are moderately elongated and are apparently four-jointed—the 
two middle joints being very small; there is also a minute terminal 
appendage, 

The first maxille (fig. 31) are similar to those of the female in structure 
and armature. 

* A Monograph of the Marine and Fresh-water Ostracoda of the North Atlantic and of 
North-western Europe, Part II., Sci. Trans, Roy. Dublin Soc., vol. v, ser, ii, (January, 
1896), p. 677, pl. 1x., figs, 1-4, 18. 
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The caudal lamina of the male appears to have only five spines on both 
sides (fig. 32), no trace of a sixth could be observed. 

The male described and figured here does not agree with Nematohamma 
obliqua, Brady and Norman, the structure of the antenne and of the 
secondary branches of the antennules differs considerably from that of the 
same appendages in JV. obliqua. 

No male of Sarsiella capsula appears to have been described hitherto. 

Conchecea elegans, G. O. Sars. Pl. xxy., fig. 33. 

A specimen of this species was dredged 180 miles north-east from 
Buchan-ness (about sixty miles to the east of the Shetland Islands) on 
May 22nd, 1901. Another specimen was obtained in the stomach of a 
whiting captured in 65 fathoms about 10 miles off Aberdeen on the 19th 
of the same month. 

Order BRANCHIOPODA. 

POLYPHEMED&. 

Genus Podon. 

Three species of Podon have been described from the North Sea viz. 
Podon polyphemoides, Leuckart, Podon leuckartii, G. O. Sars, and Podon 
intermedius, Lilljeborg, and two of these—the first and the third—have 
sometimes been included in lists of British Crustacea ; there is a proba- 
bility, however, that Podon leuckartii has sometimes been mistaken for 
P. polyphemoides, and as I have, with the assistance of Professor Lillje- 
borg’s great work on Swedish Cladocera recently published, been enabled to 
recognise Podon leuckartii in some tow-net gatherings from the Firth of 
Forth and also from the Moray Firth, I will here indicate what seem to 
be the more obvious differences between this species and Podon inter- 
medius, which is occasionally observed in the Firth of Clyde, and 
between both of these and Podon polyphemoides. 

Podon leuckartit (G. O. Sars), Pl. XXV., figs. 23, 24. 

The specimen represented by the drawing measures about a millimetre 
in length. The lower branches of the antennz are composed of three, the 
upper of four joints as in the other two species referred to above; the 
joints of the lower branches are sub-equal in length, and the first two bear 
each one and the last four terminal sete, the first joint of the upper 
branches is very small, but other three are larger and sub-equal in length, 
and are provided with the same number of setz as the lower branches 
(fig. 24). 

The caudal spines are strong and slightly curved, and are rather longer 
than the caudal spines of Podon intermedius. 

Habitat—Firth of Forth and the Moray Firth. 
The species does not appear to be rare on the east of Scotland: it has 

probably been mistaken for Podon polyphemoides. 

Podon intermedius, Lilljeborg. Pl. XXV., figs. 25, 26. 

1853. Podon intermedius, Lilljeborg, De Crust. ex ordinibus 
tribus : Cladocera, Ostrocoda, Copepoda, in Scania occurr., sec. 
il. ; da Crust. Marina, Ord. Clad., p. 161. 

The specimen represented by the drawing measures about 1‘5mm. The 
antennae (second antenn) are somewhat similar in structure to those 
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of Podon leuckartii, and the lower branches are provided with the same 
number of sete ; but the upper branches differ in being furnished with an 
additional seta on the penultimate joint—one of the sete springs from the 
middle of the joint and the other from its distal end—this branch, there- 
fore, carries seven instead of six setze (fig. 26). 

The caudal spines are moderately stout, and straight, but smaller than 
those of Podon leuckartii (fig. 25). 

Habitat.—Firth of Clyde, not very rare. It may be readily dis- 
tinguished from. Podon leuckartii by having an additional seta on the 
upper branches of the antenne and by the caudal spines being smaller 
and straight. 

Podon polyphemoides, Leuckart—a species considerably smaller than 
the other two—is, like Podon intermedius, provided with seven sete on 
the upper branches of the antenne, but the end joints of both branches 
are distinctly shorter than the preceding joints ; the supplementary seta 
on the penultimate joint of the upper branches springs from near the 
distal end instead of near the middle of the joint. The caudal spines 
are also smaller. Probably Podon leuckartii has sometimes been 
mistaken for this species.* 

Order EDRIOPHTHALMA, 

Sub-Order AMPHIPODA. 

Many species belonging to the Amphipoda have been observed in tow- 
net gatherings, in dredged material, and in the stomachs of fishes 
examined during the past year, but only some of the rare forms are 
recorded here. 

PONTOPOREIID2. 

Bathyporeia norvegica, G. O. Sars, occurred in a tow-net gathering 
collected in Aberdeen Bay on September 4th, 1901. <Argissa hamatipes 
(Norman) was also observed in some of the gatherings collected off Aber- 
deen during the past year. 

PHOXOCEPHALID®. 

The only species belonging to this family which may be noted is the 
Phoxocephalus oculatus, G. O. Sars; it was obtained in a tow-net 
gathering collected about 22 miles to the north of the Shetland Islands on 
May 17th, 1901. 

AMPELISCID&. 

Several species of the Ampeliscide have been observed, not only in 
gatherings collected with the tow-nets and dredge, but also in the 
stomachs of fishes, with whom they appear to be a favourite kind of 
food. The following species were observed :—Ampelisca macrocephala 
has occurred in gatherings from the Firth of Forth, from off Aberdeen, 
and from the Shetland district. Ampelisca assimilis has been obtained 
in gatherings and in fishes’ stomachs from the Firth of Forth and 
Collieston, Aberdeenshire. Ampelisca spinipes was obtained in 
dredgings from the Firth of Forth (with parasites attached) and in the 

* All the three species of Podon mentioned above have recently been obtained in some 
tow-net gatherings from the Firth of Clyde collected for the most part in April and May 
and in July and August 1901; P. leuckartii was obtained in the spring gatherings, but not 
in those collected later ; while the other two species were observed in these later gather- 
ings only. 
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stomachs of fishes. Ampelisca brevicornis (A. Costa), occurred in fishes’ 
stomachs from the Shetland district and the Firth of Forth ; and Haploops 
tubicola was also obtained in the Forth estuary and off Aberdeen. 

STEGOCEPHALIDA, 

Stegocephaloides (1) christiantensis (Boeck). Pl. XXYV., figs. 34-40. 

Stegocephaloides christianiensis has again been observed in Loch Fyne, 
where it appears to be generally, though sparingly, distributed. Three 
specimens of what seems to be a variety of this species was dredged by 
the “‘ Garland ” in the Soundof Mull in 72 fathoms on March 31st, 1900. 
The fourth pair of coxal plates in these specimens are scarcely so broad 
in proportion to their length as in the typical forms (fig. 34), The 
basal joints of the last pereiopods do not terminate so acutely, but have 
the ends slightly rounded (fig. 38). The last epimeral plates of the 
metasome do not appear to be minutely notched on the low distal angles 
(fig. 39); and the telson seems to be slightly broader in proportion to 
its length (fig. 40). The other parts are similar to those of Stegocepha- 
loides christianiensis. 

AMPHILOCHID&, 

The somewhat rare Amphilochus tenuimanus, Boeck, was obtained in 
the stomach of a small Whiting from Station III., Firth of Forth, in 
April. Amphilochoides intermedius was dredged at the same station on 
May 25th. Gituna sarsvi, Boeck, was also obtained in this gathering, 
along with a few other species noticed in the sequel. 

METOPID#. 

Metopa pusilla, G. O. Sars, was obtained in some dredged material 
from the west end of Station III. collected in May, and in similar 
material from Stations V. and VII. collected in April—all from the 
Firth of Forth. Metopa pollexiana was obtained in gatherings collected 
off Aberdeen and to the east of the Shetland Islands; it was also 
dredged at the west end of Station III, Firth of Forth, on May 23rd, 
1901, and Sthenometopa (Metopa) robusta (G. O, Sars) was also obtained 
in the same gathering, as well as off the North Craig—also in the Firth 
of Forth—in 8 fathoms, in July. 

DEXAMINIDE. 

The somewhat rare Gwernia coalita (Norman) has been dredged in the 
Firth of Forth, where it has been previously observed ; it was also 
dredged at Smith Bank in the Moray Firth, in 24 fathoms, on February 
15th, and in Loch Linnhe in 48 fathoms on September 12th, 1901. 

GAMMARIDA. 

Mera loveni (Bruzel.) was obtained in the stomach of a Witch-sole, 
Pleuronectes cynoglossus, captured at Station V., Firth of Forth, by the 
Garland” on June 28th, 1901; this is one of the rarer species in the 
Firth estuary. Megaluropus agilis, Norman, was obtained in gatherings 
of dredged material from Stations IV. and V., Firth of Forth, on the 
22nd and 24th April; while Chetroccrates sundevalli (Rathke) and 
Cheiroccrates assimilis (Lilljeborg) were dredged at the north-west end of 
Inchkeith, Firth of Forth, on May 23rd, 1901. 



of the Fishery Board for Scotland. 479 

LILLJEBORGIIDE. 

Lilljeborgia kinahani (Bate) occurred in some dredged material collected 
at Stations III. and VI., Firth of Forth, in May and June; the species 
appears to be somewhat rare in the Firth of Forth. 

PHoTIDs. 

The following species belonging to this family were observed during 
the year. Leptocheirus pilosus, Zaddach, was dredged at the north-west 
end of Inchkeith on May 23rd. (This is the form described by G. O. 
Sars, having a six-jointed accessory appendage to the antennules.) 
Protomedeia fasciata, Kréyer, was obtained on several occasions in the 
stomachs of fishes. 

Megamphopus cornutus, Norman, was dredged at Smith Bank, Moray 
Firth, on February 15th, and also at Stations III. and V., Firth of 
Forth, in April and May, 1901 ; it was also observed in the stomachs of 
small Whiting captured off Aberdeen on September 3rd. 

CoROPHIID. 

I record two species belonging to this family. Corophium affine, 
Bruzelius, a male specimen, was obtained in the stomach of a small 
Whiting collected about ten miles off Aberdeen, in 55 to 60 fathoms, on 
September 3rd, 1901. Unceiola planipes, Norman, was obtained in 78 
fathoms about 110 miles north-east of Buchan-ness on May 15th, 1901. 

DULICHIID&, 

Three species of Dulichia have during the past year been obtained in 
the Firth of Forth. Dulichia porrecta, Bate, was dredged at the west 
end of Station III. on May 23rd, and Dulichia falcata, Bate, at Station 
V. on April 24th. Dulichia monacantha, Metzger, which is new to the 
erustacean fauna of the Forth, was obtained in dredged material from 
Stations V. and VII. in April; all three species have also been observed 
in stomachs of fishes examined during the year. 

Sub-Order ISOPODA. 

Typhlotanats brevicornis (Lilljeborg). This minute isopod, which is 
only about 1:5 mm., was dredged in 50 to 55 fathoms, about 14 miles off 
Buckie, on November 3rd, 1900. So far as I know, this is the first 
representative of the genus 7yphlotanais which has been recorded from 
the British seas. 

Idothea granulosa, Rathke. Pl. XXV., fig. 41. 

Two specimens of a small Jdothea captured in the Bay of Nigg on 
March 23rd, 1961, agree with the Idothea granulosa of Rathke, as 
figured in Sars’ Isopoda of Norway. The specimen represented by 
the drawing is a female with ova, and measures about 12°7 mm. (3 an 
inch) in length. f 

Sub-Order SYMPODA. 

The following, amongst other species belonging to this sub-order, have 
been observed :—Iphinoé serrata, Norman, was obtained in a gathering 
collected to the east of Shetland on the 15th of May, Dvastylis rostrata 
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and lucifera were dredged at Station V., Firth of Forth, in April, the one 
on the 24th and the other on the 26th. Déastylis tumida, Lilljeborg, 
was obtained in a bottom tow-net gathering from 60 fathoms, about ten 
miles off Aberdeen, collected on August 21st, and Pseudocuma similis, 
G. O. Sars, was dredged at Smith Bank, Moray Firth, on February 
15th, and at Station V., Firth of Forth, on April 24th; this is an 
addition to the crustacean fauna of the Forth. The two species belong- 
ing to the Cumellide, Cumella pygmea, G. O. Sars, and Nannastacus 
unguiculatus, Bate, were obtained in some bottom mud brought up ina 
tow-net about 22 miles to the north of the Shetland Islands on May 17th. 
Cumella was also observed in a gathering collected in Uyea Sound between 
Unst and Uyea Island on the 18th, and also in some dredged material 
from the west end of Station VI., Firth of Forth, collected on the 22nd 
of the same month. In this last gathering the somewhat rare but widely 
distributed Pseudocuma pulchella, G. O. Sars, was also obtained. 

Order PODOPHTHALMA. 

Sub-Order SCHIZOPODA. 

In the gatherings forwarded by the ‘‘Garland” from the Firth of 
Forth during the past year, the schizopod Hrythrops goesii was, as 
usual, of frequent occurrence. Previous to the investigations instituted 
by the Fishery Board this species had not been recognised as a member 
oi the British fauna. Lrythrops elegans, G. O. Sars, has also been 
obtained in the Forth estuary during the past year, and the curious 
copepod-parasite Aspidoecia normant, Giard and Bounier, was found 
adhering to a specimen of both Lrythrops elegans and goesii. Siriella 
armata (M. Edw.) was obtained in the Firth of Forth in a bottom tow- 
net gathering from Station IV. collected on April 22nd; and Strzella 
crassipes in a gathering from Station V. collected on April 24th. 
Mysidopsis angusta, G. O. Sars, was obtained in the same gathering with 
Siriella crassipes, and in a gathering from Smith Bank, Moray Firth. 
Rhoda raschii (M. Sars) was, as usual, frequent in many of the gatherings 
forwarded to the Laboratory. It will be observed that the Rev. Mr. 
Stebbing has restored Mr. Sim’s generic name Rhoda for the group to 
which this species belongs.* 

Sub-Order MACRURA. 

Pasiphea sivado (Risso) was obtained in 95 fathoms in Loch Linnhe 
on April 2nd, 1900, but the tow-net gathering in which it occurred was 
not examined till the following March. A specimen of Pandalus 
montagut (with Phryxus (?) abdominalis attached) was found in a gather- 
ing from Station IIL, Firth of Forth, collected on May 9th. A specimen 
of Spirontocaris securifrons, Norman, which also had a Phry«us (2) 
abdominalis attached to its abdomen, occurred in a bottom tow-net 
gathering collected in 78 fathoms, 110 miles north-east of Buchan-ness, on 
May 15th, while Spirontocaris pusiola, with what appeared to be the 
same species of parasite, was obtained in a gathering collected in the Forth 
to the west of Queensferry on April 26th. Crangon (Cheraphilus) nanus 
was obtained at Station V. on April 26th, and Calocaris macandree was 
obtained at the same station as well as at Station III.; this Macrurid 

* Arctic Crustacea: Bruce Collection, by the Rey. T. R. R. Stebbing, Ann. and Mag: 
Nat, Hist. (7), vol. v. (Jany. 1900), p. 10. 
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was found in the stomachs of the Long-rough Dab and the Witch Sole 
as well as amongst the contents of the small-mesh trawl-net. The 
Trachelifer stage of Jaxea nocturna, Nardo, was collected in abundance 
in the surface tow-net in Tobermory Bay, Sound of Mull, after dark, on 
September 9th, 1901. The same organism has lately been recorded by 
my son from the Barrow Channel, near Barrow-in-Furness.¢ The occur- 
rence of T’rachelifer at three different places seems to indicate a somewhat 
extended distribution for this crustacean. 

AppiTionaL NotE. 

Cancerina confusa, T. Scott, 19th Ann. Rept. of the Fishery Board for 
Scotland, pt. iii., p. 252, pl. xviii. figs. 12-20. 

The copepod described under this name is identical with Selioides 
holbroei, Levinsen (Vidensk Meddel. Naturh. Forening Kjébenhaven. 
1878, p. 373, Crust. Copep. parasit.) ; see also Seloides, op. cit. (1877). 
This copepod is said to be parasitic on Harmothoe imbricata (Lin.). 

A marked peculiarity in this copepod is the position occupied by the 
ovisacs, as shown by the drawing in the Report of the Fishery Board for 
Scotland mentioned above. I have to thank the Rev. A. M. Norman for 
drawing my attention to the paper by Levinsen, and also for permitting 
me to examine the specimens he had received from that author. 

Eurynotus insolens, T. and A. Scott, Ann. and Mag. Nat. Hist. (7), vol. 
i, p. 188 (1898); and Lurynotopsyllus insolens, T. Scott, 
19th Ann. Rept. of the Fishery Board for Scotland, pt. iil., 
p. 256. 

I am obliged to Dr. Steuer of Trieste for pointing out to me that this 
species is probably identical with Hunicicola Clausti, Kurz.—a parasite 
on a species of Hunice—one of the Annelida. 

+ Fifteenth Annual Report of the L,M.B.C., 1901, p. 13, 

EXPLANATION OF THE PLATES. 

PLATE XXII. 

Metridia longa (Lubbock). Diam. 

Fig. 1. Female, dorsal view : ; ; ; : cao SERS 
Fig. 2. Male, dorsal view ’ : ; its ; - oreo: 
Fig. 3. Foot of fifth pair, female ‘ : TY 
Fig. 4. Foot of fifth pair, male . ; ; : : : ee his 

Phenna, zetlandica, sp. 0. 

Fig. 5. Male, dorsal view , j : : : ; snl ea 
Fig. 6. Foot of fifth pair ; , ; : ‘ ett ms 
Fig. 7. Terminal part of fifth pair of feet : : oo oR RRS 

Xanthocalanus (?) borealis, G, O. Sars. 

Fig. 8. Female, dorsal view ; : , : : ‘ x 18°6. 
Fig. 9. Foot of fifth pair : e \ : ; sey Loe 

bd. rep) 
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Ectinosoma melaniceps, Boeck, var. 

. Female, side view 

. Antennule 

. Mandible and palp 

. First maxilliped 

. Second maxilliped 

. Foot of fifth pair 

. Part of abdomen and caudal furca 

Stenhelia confusa, sp. 0. 

. Female, side view 
. Antennule 
. Antenna . 
. Mandible and palp 
- Second maxilliped 
Foot of first pair 

- Foot of fourth pair 
. Foot of fifth pair 
. Part of abdomen and caudal furca 

Leptopontia curvicauda, nov, gen. et sp. 

. Female, side view 

. Antennule 
28. Antenna . 

ioikeys Le 

Fig. 2. 
Iie, Be 
Vig. 4, 

Fig. 5 
Fig. 6 
Fig 7 
Fig. 8 
Rig. 9 
Bigs 10: 
3] ke 08 a a 
Fig, [es 

. Mandible and palp 

. Second maxilliped 

. Foot of first pair 
2. Foot of second pair 

33. Foot of fourth pair 
34, Foot of fifth pair 

. Part of abdomen and caudal furea 

Ameira propinquca, sp. n. 

. Male, side view . 
37. Antennule, male . 

. Antenna . 

. Mandible and palp 

. Foot of first pair 
Foot of third pair 

. Part of abdomen and caudal fur ca 

PLATE XXIII. 

Ameira propinquca, Nn. sp. 

Foot of third pair, male. : : 

Normanella attenwata, A, Scott. 

Female, side view 
Foot of first pair. 
Foot of fifth pair 

Fultonia hirsuta, nov. gen. et sp. 

. Female, side view 

. Antennule 

. Antenna . 

. Second maxilliped 

. Foot of first pair. 
Foot of fourth pair 

. Foot of fifth pair 
Part of abdomen and caudal furc ca 
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185. 
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Nannopus palastris, Brady. 

. Female, dorsal view 

. Male, dorsal view 

. Antennule, female 

. Antenna 

. Mandible and palp, female 

. Second maxilliped, ,, 

. Foot of first pair, 

. Foot of second pair, 

. Foot of fourth pair, 

. Foot of fifth pair 

. Antennule, male . : 
: Foot of third pair, male . : 
. Foot of fifth pair and appendage to first abdominal segment 5 

Cletodes lonyicaudata, Brady and Robertson. 

. Female, side view 

. Antennule 

. Antenna . 

. Foot of first pair. 

. Foot of second pair 

. Foot of fourth pair 

. Foot of fifth pair 
33. Part of abdomen and caudal fur ca 

WON KSPR We 

Ameira refleca, T. Scott, var. 

4. Female, side view 
5. Antennule 

. Antenna . 

. Mandible and palp 

. Second maxilliped 

. Foot of first pair. 

. Foot of fourth pair 

. Foot of fifth pair 

. Part of abdomen and caudal furc ca 

PLATE XXIV. 

Ameira tenuicornis, sp. n. 

. Female, side view 

. Antennule 
Antenna , 
Mandible and palp : 
Second maxilliped, enlarged 
Foot of first pair. 
Foot of fourth pair 

. Foot of fifth pair 

. Part of abdomen and caudal furca 

Ameira propinquca, sp. n. 

. Female, side view 

. Antennule 

. Antenna . 

. Mandible and palp 
- Second maxilliped 
. Foot of first pair 
. Foot of fourth pair 
. Foot of fifth pair 
. Part of abdomen and caudal furca 
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Stenhelia hispida, Brady. 

. Female, side view 

. Antennule 

. Antenna . 

. Mandible and palp 
- Second maxilliped 
. Foot of first pair 

5. Foot of fourth pair : : 
26. Foot of fifth pair and appendage to first abdominal segments F 

Pseudomesochra longifurcata, nov. gen. et sp. 

. Female, side view 
. Antennule 
. Antenna . 
. Mandible and palp 
. Second maxilliped 

2. Foot of first pair 
. Fev of fourth pair 
Foot of fifth pair 

. Part of abdomen and caudal furca 

Pseudopsyllus elongatus, noy. gen. et sp. 

. Female, dorsal view 
7, Antennule 

. Antenna . 
9. Second maxilliped 

. Foot of first pair 

. Foot of fourth pair 

. Foot of fifth pair 

PLATE XXV. 

Scolecithrix (2) brevicornis, G. O. Sars. 

. Male, dorsal view ; 

. Fifth pair of thoracic feet (slightly damaged) 

Monstrilla longiremis, Giesbrecht. 

. Female, dorsal view 
. Fifth pair of thoracic feet 

Thaumaleus thompsonii, Giesbrecht. 

. Male, dorsal view 

. Fifth pair of thoracic feet 

Cancerilla tubulata, Dalyell. 

. Male, dorsal view ‘ 

Nereicola concinna, T. Scott, sp. n. 

. Female, dorsal view 

. Antennule 

. Antenna . 

. Mandible. 

. First maxilliped 

. Second maxilliped : ; 
, An immature (7) female , : : ‘ 
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Platypsyllus minor, T. Scott, gen. et. sp. n. 

). Female, dorsal view 
. Siphon 

Salenskya tuberosa, Giard and Bonnier. 

. Female, dorsal view 
. Male, dorsal view 
. Antennule 
. First maxilliped 
. Second maxilliped 

22. Foot of second pair 

Podon leuckartii, G. O. Sars. 

23. Female, side view 
. Antenna 

Podon intermedius, Lilljeborg, 

25. Female, side view 

SAT. 
. 28. 

g. 29. 
. 30. : 

ig. 30A. Secondary appendage of antenna, female 
. 3l. 
. 32. 

30. 

34. 
g. 35. 
g. 36. 
soe 

x, 38. 
Ge oo. 

40. 

41. 

. Antenna . 

Sarsiella (2) capsula, Norman. 

Female, side view 
Female, dorsal view 
Antennule, male . 
Antenna Se 

First maxilla, male 
Post-abdomen, male 

Conchecia elegans, G. O. Sars. 

Side view 

Stegocephaloides christianiensis, Boeck. 

Female, side view, slightly immature 
Antennule : - 
Antenna . 
First gnathopod . 
Seventh pereiopod 
Last epimeral plate of metasome 
Telson : 

Idothea granulosa, Rathke. 

Female, dorsal view 
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IX.—OBSERVATIONS ON THE FOOD OF FISHES. 

By THomas Scorv, F.L.S., Mem. Soc. Zool. de France. 

The observations contained in the present paper refer chiefly to the 
food of small or immature fishes, but reference to a few large gadoids, 

congers, and others are also included. It may be explained that during 
the past two or three years my attention has, to some extent, been 
devoted to the investigation of the ecto- and ento-parasites of fishes, and 
in connection with this it was generally found necessary that an examina- 
tion should be made of the stomachs as well as of the other parts of the 
fishes which had been handed over to me for that purpose, and 
frequently while a search was being made for Entozoa separate notes of 
the food observed in the stomachs were also taken. In this way, as well 
as by the examination of fishes set apart for the special purposes of this 
paper, a considerable number of notes on the food of fishes have been 
collected. 

The number of fishes dealt with in this paper reaches to considerably 
over two thousand, and includes representatives of fifty-six species and 
thirty-seven genera.* Their names are as follow. 

The names of the fishes whose food is described in the following 
pages :— 

Sebastes norvegicus (Ascan.). 
Cottus scorpius, Lin. 
Trigla pint, Bloch. 

» —lucerna, Lin. 
» gurnardus, Lin. 

Agonus cataphractus, Lin. 
Lophius piscatorius, Lin. 
Trachinus vipera, Cuv. 
Scomber scombrus, Lin. 
Caranz trachurus, Lin. 
Gobius minutus, Gmel. 
Callionymus lyra, Lin. 

; maculatus (Bonapart). 
Cyclopterus lumpus, Lin. 
Anarrhichas lupus, Lin. 
Pholis gunnellus, Lin. 
Macrurus levis, Lowe. 
Enchelyopus (Zoarces) viviparus, L. 
Lumpenus lampretiformis (Walb.). 
Atherina presbyter, Cuv. 
Mugil chelo, Cuv. 
Gasterosteus aculeatus, Lin. 
Gastreea spinachia (Lin.). 
Gadus callarius, Lin, 

,, ceglefinus, Lin. 
» luscus, Lin. 
» esmarkti, Nilsson. 
» merlangus, Lin. 

The Norway Haddock. 
The Sea Scorpion. 
The Red CGurnard. 
The Sapphirine Gurnard. 
The Grey Gurnard. 
The Pogge. 
The Angler-fish. 
The Lesser Weaver. 
The Mackerel. 
The Horse-mackerel. 
The Speckled Goby. 
The Common Dragonet. 
The Spotted Dragonet. 
The Lumpsucker. 
The Cat-fish. 
The Butter-fish. 

The Viviparous Blenny. 
Tbe Sharp-tailed Lumpenus. 
The Sand Smelt. 
The Grey Mullet. 
The Three-spined Stickleback. 
The Fifteen-spined Stickleback. 
The Cod-fish. 
The Haddock. 
The Whiting Pout or Brassie. 
The Norway Pout. 
The Wh' ting, 

* Besides the fishes dealt with here, a large number of others were examined, but have 
been excluded because their stomachs were either empty or contained matter that could 
not be identified. 
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Gadus virens, Lin. 
~ 9 pollachius, Lin. 
Molua molva, Lin. 
Onos mustela, Lin. 
Ammocdytes lanceolatus, Le Sauvage. 
Drepanopsetta plattessoides (Fabr.). 
Lepidorhombus whiff (Walb.). 
Platophrys laterna (Walb.). 

The Saithe or Coal-fish, 
The Pollack or Lythe. 
The Ling. 
The Five-bearded Rockling. 
The Greater Sand Eel. 
The Long Rough Dab. 
The Sail-Fluke or Whiff. 
The Scald-fish. 

Pleuronectes platessa, Lin. The Plaice. 
5 microcephalus, Dono- The Lemon Sole. 

van. 
limanda, Lin. The Common Dab. 

73 jlesus, Lin. The Flounder. 
The Black Sole. 
The Hebridean Smelt. 
The Herring. 
The Sprat. 
The Allis Shad. 
The Twait Shad. 
The Common Eel. 
The Conger. 
The Great Pipe-fish. 
The Straight-nosed Pipe-fish. 
The Grey Skate. 
The Shagreen or Fuller’s-ray. 
The Thornback-ray. 
The Starry-ray. 
The Sandy-ray. 
The Porbeagle Shark. 

Solea vulgaris, Quensel. 
Argentina sphyrwena, Lin. 
Clupea harengus, Lin. 

»  sprattus, Lin. 
5,  dosa, Lin. 
»  jinta, Cuv. 

Auguilla vulgaris, Cuv. 
Conger niger (Iisso). 
Syngnathus acus (Lin.). 
Nerophis wquoreus (Lin.). 
Raia batis, Lin. 

5, Jullonica, Lin. 
» Clavata, Rond. 
,, vadiata, Donovan. 
» circularis, Couch. 

Lamna cornubica, Cuv. 

When the food present in the stomachs of fishes has been subjected for 
a time to the strong solvent action of the gastric fluid it is often diffi- 
cult, if not impossible, especially in the case of annelids and other soft- 
bodied animals, to determine with anything like precision the species or 
even the genus to which the organisms belong. Sometimes the food may 
consist partly or wholly of small fishes, and if the digestive processes have 
not been too long at work it may be possible, by an examination of what 
remains of the bony skeleton or of the ear-stones, if any be available, to 
ascertain with some degree of certainty whether the food observed consists 
of flat or round fishes, and in certain cases it may even be possible from 
an examination of the ear-stones to arrive at a more definite knowledge of 
the kind of fish which had been appropriated as an article cf food. In 
the Whiting, for example, the ear-stones are of such a characteristic form 
that the observer may distinguish by these alone the kind of fish the 
remains belong to. The ear-stones of the Whiting are narrow and 
elongated, at one end they taper gradually to a sharp point, but the 
opposite end is somewhat obliquely rounded ; they are also slightly curved 
laterally, so that when placed on any plane surface they do not lie flat. 
The young Pollack has ear-stones shaped somewhat like those of the 
Whiting, but they are not so elongated, nor do the narrow ends taper so 
much. The ear-stones of the Haddock do not taper so much at the 
narrow end as do those of the Whiting, and they are also proportionally 
shorter, stouter, and more crenulated; those of the Cod are of a 
massive structure, and are broadly sub-cylindrical in shape, and have the 
margins and concave surface usually more or less strongly rugose, 
while on the convex side the surface is smooth or nearly so. The ear- 
stones of large Pollack, Saithe, and Ling are also of a massive structure, 
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and somewhat resemble those of the Cod in shape, except that they are 
rather more elongated ; they do not show the same amount of crenula- 
tion on the edges nor is the concave surface corrugated—at least not so 
distinctly as in those of the Cod. 

In the so-called flat-fishes, 7.e., Turbot, Plaice, Witch-soles, and others, 
the ear-stones are usually flat, moderately thin, and more or less rounded 
in shape. The ear-stones of the Witch-sole, Pleuronectes cynoglossus, 
are nearly circular in outline, and have the surfaces slightly rugose ; 
those of the Plaice, Plewronectes platessa, are broadly oblong, their inner 
surface is slightly irregular, and one edge is more evenly rounded than 
the other ; the ear-stones of a Plaice 24 inches long were 12 millimetres long 
by 7 broad. 

There is sometimes a considerable difference in the proportional size of 
the ear-stones of different fishes ; those, for example, of a Lumpsucker 153 
inches long measured about 13 by 14 mm., they were nearly round, but 
had a small tooth-like process at one end ; those of a Lemon Sole 12 inches 
in length were sub-rhomboid in shape, and measured 33 by 2 mm., while 
those of a Long Rough Dab 10 inches in length, which were sub-rotundate, 
measured 6 by 44 mm. The ear-stones of the Hake appear to be com- 
paratively large; those of a specimen of moderate size, but the exact 
length of which I am unable to give, measured 24 mm. in length by 
9 mm. at the broadest part, in form they are broadly dagger-shaped, one 
edge is nearly even and gently curved, but the opposite margin is almost 
pectinate. A Cat-fish 27 inches in length had ear-stones broad at one 
end and pointed at the other, and measured 4 mm. by about 23 mm. at 
the broad end. ‘The ear-stones of some of the smaller fishes, such as the 
Worm Pipe-fish, require the aid of a hand-lens to see them properly. 

The shells of the smaller species of Mollusca are sometimes fairly per- 
fect, and when that is the case it is not difficult to distinguish the more 
common forms, but molluscan shells, even if not smashed by the teeth of 
the fish, soon become corroded by the gastric fluid, and should the 
sculpture be, as it often is, a specific characteristic, their identification is 
made difficult and frequently uncertain, 

The Crustacea are on the whole more easily determined than most of 
the other groups ; the test of the smaller forms is usually moderately 
tough and flexible, so that they frequently occur in the stomachs of fishes 
more or less entire, and even when there are only fragments available the 
genus, if not the species, to which the animal they are part of belongs, 
may be made out. In many of the species of the Amphipoda, for 
example, there are certain appendages so characteristic that it is possible 
by an examination of these to indentify with a fair amount of certainty the 
species which they belong to; and in proof of this, reference may be 
made to the following from among other species. The first and second 
gnathopods of Amphilochus manulens are characteristic of that species ; 
the second gnathopods of Stenothoé marina and Metopa polleciana are also 
well-marked appendages. By the structure of the seventh pereiopods, 
together with the form of the third epimeral plates of the metasome, 
several species of Ampelisca, such as A. brevicornis, A. macrocephala, and 
A. assimilis, may be satisfactorily determined, The males of the three 
British species of Cheirocrates, of Protomedeia fasciata, and others may be 
distinguished by the form and armature of the second gnathopods, and I 
have frequently detected the presence of Dulichia porrecta and falcata by 
the second gnathopods alone. 

The most of the Aunelida appear to be readily acted upon by the 
gastric fluid, for if they are even for a comparatively short time in a 
tish’s stomach the only evidence we have of their presence is a quantity of 
mucus mixed up with which are fascicles of bristles, and perhaps some of 
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the internal muscular structure; Aphrodita, Arenicola, and a few others 
do not, however, appear to be so readily acted upon as some others. 

The Starfish remains observed in the stomachs of fishes are usually 
very fragmentary ; they consist of the disks and pieces of the arms, while 
sometimes plates and spines are the only evidence that Starfishes have 
been taken by the fish. © 

An interesting fact, brought out by the examination of the fishes men- 
tioned in the sequel, is that Sagitta and the tadpole-like Ascidian, 
Oikopleura, sometimes form a considerable portion of the food of certain 
kinds of fishes; and it is also shown that the smaller Ccelenterata, 
Pleurobrachia and others, are at times moderately abundant in the 
stomachs of the common Lumpsucker. 

Before passing on to describe the food observed in the stomachs of the 
fishes belonging to each of the particular species mentioned in the list, I 
would remark, although it is hardly necessary to do so, that to obtain a 
fairly accurate knowledge of the food of the smaller and immature fishes 
which feed largely on the minute Crustacea requires careful and patient 
research—it is work which cannot be done ina hurry. It frequently 
happens that minute organisms are so covered with mucus that they must 
be cleaned ere they can be identified, and sometimes they can only be 
identified by dissection. 

The food of the various kinds of fishes will be described in the order 
in which their names are given in the list. The measurements are in 
centimetres (cm.) unless otherwise stated. 

Tae Norway Happock. Sebastes norvegicus (Ascan.). 

Nine specimens were examined, their measurements being—one at 10 
em., one at 11 cm., one at 121 cm., one at 124 cm., one at 14 cm., 
three at 20 cm., and one at. 34cm. They were captured to the east of 
Fair Island, October 16th, 1900. The stomach of one was empty, or 
contained matter so much digested as to be almost indistinguishable, 
while the food contained in the others consisted entirely of Crustacea, 
chiefly Pandalus montagui and Crangon (2) allmanni. The Crangon 
remains were too disintegrated to be satisfactorily identified. 

Sra Scorpion. Cottus scorpius, L. 

In the stomachs of seven specimens, all from the Bay of Nigg, near 
Aberdeen, the food observed consisted altogether of Crustacea, and 
included larval Decapods, the fragments of a Hermit Crab (Hupayurus), 
Porcellanea longicornis, Idothea baltica, the Cypris stage of Balanus sp., 
and some fragments which could not be satisfactorily assigned to any 
particular genus or species. Van Beneden states that he has observed a 
young Gurnard, 7ig/a gurnardus, in the stomach of Cottus scorpius, but 
otherwise the food recorded by him consisted entirely of Crustaceans, and 
such as usually frequent shallow inshore water, he size of the fish 
ranged from about four to seven inches (10 to 18 cm.). 

Rep Gurnarpo. Trigla pini, Bloch, and 

SAPPHIRINE GuRNARD. § T'rigla lucerna, L. 

One specimen of the former measuring about 244 cm. in length, and 
two of the latter measuring 324 cm. and 34 cm. respectively, were 
examined. In the stomach of the first, two small Portunus sp. were 
observed, while the only food observed in the stomachs of the other two 
consisted of fragments of Porfunus (?) holsatus. The Red Gurnard was 
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captured in Sinclair Bay, Caithness-shire, and the Sapphirine Gurnards in 
the Moray Firth, June 29th, 1901. 

Grey Gurnarp. TZrigla yuinardus, L. 

Of the seventy-nine Grey Gurnards examined, five of them, which 
were from Annan (Solway), collected in May, 1900, and measuring about 
143 to 153 cm., had their stomachs filled almost entirely with the frag- 
ments of Crustacea—Crangon vulgaris being the most common. Some 
specimens of Mysidee and of Calanus jfinmarchicus were observed, and 
also a single specimen of Monoculodes carinatus. 

In the stomachs of ten specimens from the Clyde, collected on October 
4th, 1901, and which measured from 144 to 194 em., Crangon was again 
the prevailing kind of food observed ; the species observed was Crangon 
allmanni, and it occurred in eight out of the ten stomachs examined. 
Pandalus montugui was observed in two stomachs, Schistonysis ornatus 
in one, and Halimedon parvinanus (an Amphipod species) in two. A 
small round fish was observed in one of the stomachs, and was the only 
organism other than Crustacea obtained. 

In twenty-four stomachs of Gurnards from the Moray Firth, seven of 
which were examined in June, 1900, and the others in June of the 
present year (1901), Crangon formed a smaller proportion of the food 
observed than in those just referred to, especially in the specimens 
examined this year. The stomachs examined last year were not in very 
good preservation, and only one contained food that could be identified, 
and which consisted of the remains of Crangon sp.; the examination of 
further specimens belonging to this sample was therefore discontinued. 
In the stomachs of those examined this year small Decapods were found 
in four (Vika edulis in one and Crangon sp. in three) ; Hrythrops elegans 
occurred in one, Schistomysis sp. in one, and Pseudocuma cercaria in 
one ; several Amphipods were also observed, but no Copepods or other 
minute forms. One stomach contained only the remains of Annelids, 
while similar remains, along with those of Crustaceans, were found in 
another. These Moray Firth Gurnards ranged from about 103 to 30 
em, in length, and it was in the stomachs of the smaller specimens— 
from 104 to 20 cm.—that the most of the Crustacean species were 
obtained ; the food in the stomachs of the larger specimens was for the 
most part indistinguisbable. 

Seven specimens collected in Aberdeen Bay on June 10th, 1901, and 

fourteen captured off Collieston on July 5th, had all, without a single 
exception, been living to a greater or less extent on Schistomysis spuritus 
(Norm.); some other things, including a small Crangon, a few young 
Pandalus, a few Amphipods, the ear-stones of a small flat-fish, and the 
remains of other small fishes and fragments of Aunelids, were also 
noticed, but the Schistomyss spiritus appeared to be the favourite food of 
these fishes at this time. These two samples of Tvrigla yurnardus 
ranged from 11 cm. to 20 cm. in length. It may also be stated that, 
besides the fourteen specimens from Collieston specially noticed here, a 
considerable number of others from the same locality were examined, 
though perhaps not so carefully, and all were found to have been feeding 
largely on the same kind of Schizopod. This Schizopod, which is some- 
times abundant off the Aberdeenshire coast, is almost transparent ; there 
is a faint tinge of red on parts of its body, and its eyes are intensely 
black, so that to one looking into the water from above the creature 
would be invisible were it not for its prominent and intensely black eyes. 

Nineteen specimens of Gurnards from the Firth of Forth, captured in 
April and May, 1901, were also examined; those captured in April 
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ranged in length from 19 cm. to 35 cm., and were not in very good 
preservation when examined, but it was found that, with the exception 
of two, the contents of whose stomachs were too imperfect for identifi- 
cation, they had been living entirely on Crangon allmanni. Those 
captured in May—seven in number—were smaller than the others, and 
though with these Crangon still formed a considerable part of their food, 
there were other things that appeared to be even more highly relished, 
especially by the smaller Gurnards; the species which, next to Crangon, 
appeared to be most in demand was the skeleton-like Amphipod Dulichia 
falcata ; the food in two of the stomachs examined consisted very largely 
of this Dulichia, both males and females being obtained ; several other 
species of Amphipods were observed, such as Amphilochus, Amphilochoides, 
Paramphithoé, Ampelisca, Protomedeia, but these were all more or less 
rare, 
A common Gurnard, fully 5 em. in Iength, from Smith Bank, col- 

lected in November, 1901, had in its stomach the heads and other parts 
of ten Hrythrops elegans, besides a number of other fragments ; probably 
in this case the beautiful eyes of the Hrythrops had proved their 
destruction, 

The following is a full list of the species of Crustacea, etc., observed in 
the stomachs of Zvrigla gurnardus referred to in the preceding 
notes :— 

CRUSTACEA, | OrHER THINGS. 

ee la 
Crangon allmanni, Kinahan. | Small round fish. 
Crangon vulgaris (Linne). Small flat fish (ear- 
Nika edulis, Risso. stones). 
Pandalus montagui, Leach. Annelid remains. 
Schistomysis ornatus, G. O. Sars. | 
Schistomysis spiritus, Norman. 
Schistomysis, sp. 
Lirythrops elegans, G. O. Sars. 
Erythrops sp. 
Diastylis sp. 
Pseudocuma cercaria (vy. Beneden). 
Bathyporeia sp. 
Harpinia crenulata, G. O. Sars. 
Ampelisca brevicornis (A. Costa). 
Ampelisca sp. 
Aimphilochus tenuimanus. Boeck. 
Amphilochoides sp. 
Metopa sp. 
Leucothoé lilljeborgvi, Boeck. 
Monoculodes carinatus, Spence Bate. 
Perioculodes longimanus (Spence Bate). 
Synchelidium brevicarpum (Spence Bate). 
Pontocrates altamarinus (Spence Bate). 
Halimedon parvimanus (Spence Bate). 
Apherusa borealis. 
Paramplhithoé monocuspis, G. O. Sars. 
Megaluropus agilis, Norman. 
Protomedeia fasciata. 
Dulichia faleata. 
Dulichia sp. 
Calanus firnmarchicus (Gunner). 
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THE Pocer. Agonus cataphractus, L. 

Highty Pogges have been examined for this paper, and with the 
exception of eleven they are all from Annan, Solway Firth. Fifty of 
those from Annan were collected at the end of April and the beginning of 
May, 1900, and fifteen in September ; ten were from the Firth of Forth, 
and were collected on May 13th, 1901, while the others were part of a 
sample of fish sent from the Clyde in the beginning of October last. The 
food in the stomachs examined consisted almost entirely of Crustacea, and 
included representatives of the Macrura (Crangon vulgaris, jun.), the 
Schizopoda (Praunus fleruosus), the Stomapoda (Lamprops fasciata), the 
Isopoda (Idothea linearis), the Amphipoda (Gammarus locusta, Cheiro- 
crdtus intermedius, Corophium grossipes, Dulichia, ete.), the Copepoda 
(Longipedia, Ectinosoma), the Ostracoda (Paradowostoma variabile), and 
the Cirripedia (Ba/anus sp., cypris stage). Starfish remains occurred in 
one or two of the stomachs, and Annelid remains in one. Nearly all the 
Pogges taken in April and May were infested with what looked like 
encysted worms ; they occurred in the walls of the body cavity, some- 
times on one side only, but more frequently on both sides, and in some 
cases they were present in large numbers. The specimens of Ayonus 
examined ranged in length from 6,3, em. to 124 cm., but it was only in 
the smaller specimens measuring from 6,3, cm. to 8,3, cm. that the 
Copepoda, Ostracoda, and larval Balani were observed, while Crangon, 
Praunus, and others of the ‘higher Crustacea” were only found in the 
stomachs of the larger specimens. 

The following is a list of the species of Crustacea found in the stomach 
of the Pogges :— 

CRUSTACEA. OvrHER THINGS. 

Annelid remains. 
Starfish remains. 

Crangon vulgaris (Lin. ). 
Praunus flexuosus (O. F. Miller). 
Prawnus sp. The most of the tish 
Lamprops fasciata, G. O. Sars. caught on April 
Idothea linearis (Pennant). 30th, 1900, were 
Buthyporeia sp. infested more or 

Metopa sp. 
Pontocrates altamarinus (Spence Bate). 
Paratylus swammerdami (M. Edwards). 
Gammarus locusta (Lin. ). 
Cheirocrates intermedius, G. O. Sars. 
Corophium grossipes (Lin.). 

less with parasitic 
worms, which were 
encysted on the 
walls of the body 
cavity, sometimes 
on both sides. 

Dulichia porrecta, Spence Bate. 
Dulichia falcata. 
Proto pedata. 
Longipedia coronata, Claus. 
Ectinosoma melaniceps, Boeck. 
Paradoxostoma variabile (Baird). 
Balanus (cypris stage). 

ANGLER Fis. Lophius piscatorius, L. 

Several small Zopiius captured off Aberdeen in September, 1900, and 

measuring from 19 to about 30 cm., were examined, but the only food 

observed consisted of the remains of small fish—both flat fish and round 

fish. Professor M‘Intosh has found a Coftus bubalis about a foot im 
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length in the stomach of a Lophius, while the stomach of the Coftus itself 
was distended by two Carcinus menas.* 

Lesser WEAVER. Trachinus vipera, Cuv. 

Of the forty-three specimens of Trachinus vipera examined, thirty-four 
were sent from Annan (Solway), and nine were taken off Collieston, 
Aberdeenshire. The specimens from Annan were for the most part 
collected in April, May, and June, 1900, but seven of them were captured 
early in January of the present year. In the stomachs of those collected 
in April, 1900, very little food was observed, and only four out of the 
fourteen examined contained matter that could be identified ; this con- 
sisted chiefly of the remains of Prawnus inermis, Gammarus locusta, some 
remains of Annelids and of two or three small fishes (Clupeoids). The 
specimens of Tachinus in this sample measured from 8 to 114 em. In 
the stomachs of ten specimens examined in May the contents consisted 
chiefly of Schistomysis sp. ; -an Isopod— Eurydice achata—was also found 
in one, and in another the remains of a small Clupeoid. The specimens 
taken in September and January contained nothing that could be 
distinguished. 

The nine specimens from Collieston collected on July 5th, 1900, had 
apparently been feeding largely on Schizopods, all of which appeared to 
belong to the one species, Schistomysis spiritus; the only other food 
observed consisted of the remains of a small fish, probably a young 
Clupeoid or Sand-eel. ‘These Collieston specimens ranged from 11 cm. to 
133 cm. in length. A considerable number of these specimens were 
examined besides the nine specially referred to here, but they all appeared 
to have been feeding on the same species of Schizopod. 

The following is a tabulated list of the organisms observed :— 

ORGANISMS FouND IN THE STOMACHS OF LESSER WEAVERS. 

CRUSTACEA. | OTHER THINGs. 

Prawnus inermis (Rathke). Small fishes? (Clupe- 
Schistomysis sp. oids or Sand-eels), 
Schistomysis spiritus, Norman. 
Eurydice achata (Slabber). 
Gammarus locusta (Lin.). 
Copepods (gen. et sp. ?) 

MackErReEL. Scomber scombrus, L, 

The stomachs of over thirty Mackerel from the Clyde, examined in 
June, 1899, were found to be all more or less filled with Copepods, the 
prevailing form being Calanus jinmarchicus ; Euphauside (Nyetiphanes 
and fhoda, or Boreophausia) were also observed in several, but the 
specimens were scarcely perfect enough for identification. 

Another three dozen Mackerel, chiefly from Barra, Outer Hebrides, 
were also examined, and the food of these, as in the case of the Loch Fyne 
specimens, was found to consist largely of Copepods, but there was a 
greater variety of species; besides Calanus finmarchicus, which was well 
represented, the following other forms were also observed :—Pseudocalanus 

* Micros, Journ., vol. v, 
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elongatus, Temora longicornis, Centropages typicus, and Metridia sp. 
Fragments of Schizopods were noticed in some of the stomachs, but were 
too much broken for certain identification. No remains of fish were 
observed in these stomachs from the West Coast, but in the stomachs of 
a few specimens captured off Aberdeen the remains of small fish, probably 
young Clupeoids or Sand-eels, were observed, in addition to the usual 
pelagic Copepods. A quantity of Mackerel stomachs were sent to me 
some years ayo from Stornoway, and the food in these was found to con- 
sist almost exclusively of young fishes. They appeared to be for the most 
part the fry of herrings or sprats, but in some cases they consisted of the 
young of their own kind ; so extensively do they at times feed on small 
or young fish that Yarrel, referring to the food of the Mackerel, remarks : 
—‘ Their principal food is probably the fry of other fishes.” * Professor 
P.-J. van Beneden, who devoted considerable attention to the subject of 
fish food, had evidently a somewhat different experience, for he states that 
the food of the Mackerel consisted of Cetochilus  septentrionalis 
( (2?) Calanus jinmarchicus), and adds :—‘“ Ce poisson est tres-vorace, mais 
son estomac est généralement vide.” T 

The following is a tabulated list of the organisms observed in the 
stomachs examined :— 

ORGANISMS OBSERVED IN THE STOMACHS OF MACKEREL. 

CRUSTACEA. |  OvHER THINGS. 

Nyctiphanes sp. | Fish remains (Herring 
Rhoda sp. | or Sprats). 
Calanus firmarchicus (Gunner). | 
Pseudocalanus elongatus, Boeck. 
Centropages typicus, Kroyer. | 
Temora longicornis (O. F. Miiller). | 
Copepods (gen. et sp. ”) | 

Horse Mackerenr. Carana trachurus (L.). 

A specimen of Caranx trachurus, 18 cm, in length, captured in Aber- 
deen Bay, July 30th, 1901, had its stomach filled with Copepods, and, so 
far as could be made out, they all belonged to the one species—Temora 
longicornis. This fact is not without interest, as it seems to suggest that 
the Caranz had either fallen in with a shoal of Zemora and had thus no 
choice but to feed upon them, or, being able to discriminate between one 
kind and another, it chose this particular form in preference to others. 

SpeckLteD Gosy. Gobius minutus, Gmelin. 

A considerable number of Speckled Gobies have been examined, but 
those specially referred to here number fifty-one, and include samples 
from Annan (Solway), the Firth of Forth, and the Moray Firth. In the 
stomachs of a sample of fourteen Speckled Gobies sent from Annan in 
May, 1900, the food consisted largely of Copepods, all of which belonged 
to the genus Hwurytemora, the species which was not satisfactorily 
made out appeared to be Hurytemora velox. These Copepods were 
fairly numerous in some of the stomachs examined. Myside were 

* British Fishes, vol. i., p. 140. 

+ Les Poissons des Cotes de Belgique, p. 136. 
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observed in four stomachs, Lamprops fasciata was found in one and 
Bathyporeia sp. in four, while Gammarus (?) locusta, the only other 
Amphipod identified, occurred in one. Only Crustaceans or Crustacean 
remains were observed. The fishes in this sample measured from 43 to 
74 centimetres in length. In the stomachs of two specimens forming 
part of a sample sent from Annan in July, 1900, the food consisted 
entirely of Myside and Corophiunt grossipes, while in a sample collected 
on November 28th, 1900, only two out of five contained matter that 
could be even doubtfully recognised, and it consisted of the remains of 
(?) Amphipods in the one and of Crangon sp. in the other ; these Gobies 

ranged from 74 to 8,3, centimetres. Twelve specimens were sent from 
Annan in January, 1901, but the stomachs of seven of them were empty 
or contained matter that ‘could not be identified ; while the food observed 
in the other five consisted entirely of fragments of Amphipods, the genus 
and species of which could not be made out. 

The stomachs of the Moray Firth specimens, collected in June, 1900, 
contained numerous Amphipods and the remains of Myside. The two 
Amphipods identified were Bathyporeia sp. and Corophium grossipes. 

The stomachs of fifteen specimens sent from the Firth of Forth 
were those of fishes collected at Station III. on July 13th, 1901. 
The constituents of the food in these stomachs exhibited rather 
more variety than that of those previously referred to. Cope- 
pods, consisting chiefly of Longipedia coronata, occurred in eight of 
these stomachs ; Amphipods, comprising Metopa, Harpinia, and Dulichia, 
were present in four and Annelids in three ; Crustaceans representing the 
cypris stage of Lalanus were also observed in two of these stomachs, but 
Kchinoderm or fish remains were not obtained in any of them. 

The following Table contains a complete list of the various organisms 
observed in the stomachs examined :— 

SPecIMENS FounpD In Stomacus or Gobius minutus. 

CRUSTACEA. | OTHER THINGS. 

Crangon sp. (jun.) _ Annelids. 
Mysidee. | 
Lamprops fasciata, G. O. Sars. | 
Bathyporeia sp. 
Harpinia sp. 
Metopa sp. | 
Gammarus (?) locusta (Lin. ). | 
Corophium grossipes (Lin. ). 
Dulichia faleata. 
Amphipod remains (gen. et sp. ?) 
Eurytemora (?) velox (Lilljebarg’. 
Longipedia coronata, Claus. 
Jonesiella spinulosa (Br: ady and Robertson), 
Balanus (cypris stage). 

Common Draconer. Callionymus lyra, L. 

Over fifty specimens of common Dragonets captured off Aberdeen in 
July, 1900, were examined, and fully sixty per cent. of these were males, 
Only the stomachs of eleven of these specimens contained matter that 
could be identified, which consisted almost entirely of Myside ; Lewcothoé 
sp. was the only other organism observed. 
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The stomachs of five specimens from the Moray Firth contained a 
variety of organisms comprising Mollusca, Crustacea, Annelid and Star- 
fish remains. The stomach of one specimen 12,3, cm. in length con- 
tained the remains of two Anapagurus hyndmanni and an Ampelisca sp. ; 
one 132 cm. in length contained fragments of lamellibranch shells 
(Tellina sp.), young Crangon sp., Chetrocrates intermedius, Hrichthonius 
sp., Lengipedia coronata, and the remains of Aunelids and brittle Star- 
fishes ; while the others contained the remains of lamellibranch shells and 
Ampelisca@ sp. 

Seventeen specimens from the Clyde, collected, on October 4th, 1901, 
had all without exception been feeding more or less on small Mollusca, 
chiefly lamellibranchs; Crustaceans were also well represented, their 
remains being found in fourteen of the stomachs examined ; fragments of 
brittle Starfishes were not uncommon, and one stomach contained frag- 
ments of a young Amphidotus sp. The shell-fish included a Natica 
aldert and a fragment of a Twurritella (each with a small Hermit Crab 
enclosed), a young Pecten varius, young Solen, Montacuta bidentata, and 
young Saxicava rugosa. The length of these Clyde Dragonets ranged 
from 13,3, to 19 centimetres. There was no appreciable difference in the 
food observed in the smaller specimens from that contained in the 
stomachs of the larger. 

The names of the various organisms observed in the stomachs of these 
Dragonets are given in the Table annexed. 

CRUSTACEA. | OvHER THINGS. 

beak | 1h, Lee 

Portunus sp. (small). | Natica alderi. 
Anapagurus hyndmanni (Thomp. ). Turritella(fragments). 
Small hermits (sp. ?) Pecten varius (small). 
Crangon sp. (small). Montacuta bidentata. 
Decapod remains (small). Tellina sp. 
Mysidee. Solen sp. (small). 
Harpinia sp. Saxicava rugosa. 
Ampelisca sp. Annelids. 
Ampelisca spinipes, Boeck. Starfish remains. 
Leucothoé sp. Amphidotus, sp. 
Cheirocrates intermedius, G. O. Sars. | (fragments of test). 
EKrrichthonius sp. | Lagena sp. 
Longipedia coronata, Claus. 

Sporren Draconet. Callionymus maculatus (Bonap.). 

The number of Spotted Dragonets examined was twenty-eight ; they 
included two from Annan (Solway Firth), collected on April 30th, 1900 ; 
six collected about fifty miles to the eastward of Fair Island on October 
19th, 1900 ; and twenty from the Clyde, collected on October 4th, 1901. 

The two specimens from Annan measured 10,9 cm. and 124 cm. 
respectively ; in one of these stomachs there was nothing that could be 
identified, and the only thing observed in the other was a single specimen 
of Acartia sp. 

The stomachs of all the six specimens from the eastward of Fair 
Island contained matter that could be identified. Diastylis sp. was 
observed in one and Astacilla sp. in two stomachs; Amphipods com- 
prising Ascidostoma obesum, Harpinia sp., Metopella nasuta, Gammaropsis 
sp., and Dulichia sp. were observed in five, Copepoda were observed in 
one, and Ostracoda in two. The remains of Annelids were observed in 
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four stomachs, and the remains of Starfishes (Amphiwra sp.) in one. 
One or two specimens of Foraminifera were also obtained in three of 
these stomachs. The length of the fish in this sample raned from 9 to 
12 centimetres. 

The lengths of the twenty specimens from the Clyde ranged from 91 to 
114 cm, and it was evident from the contents of their ‘stomachs that 
small Mollusea, Crustacea, and brittle Starfishes had been specially sought 
after for food. Small Mollusca, usually more or less fragmentary, were 
found in ninetcen of these stomachs examined ; Montacuta bidentata was 
of frequent occurrence, and was the only Molluscan species satisfactorily 
identified. The rare Isopod Arcturella dilatata was obtained in one of 
these stomachs—one specimen was fairly complete and there were frag- 
ments of other two. Amphipoda, which were not very common, were 
observed in five stomachs. No Copepods were observed, but Ostracoda— 
chiefly Bythocythere turgida—were found in eight. Fragments of 
Echinoderms (chiefly brittle Starfishes) were found in all the stomachs 
except two, and the remains of Annelids in sixteen—these Annelid 
remains were sometimes distinguishable only by the bristles which were 
left after the soft parts had been more or less dissolved by the gastric 
fluid. A few Foraminifera, such as Miliolina siminulum and Rotalia 
beccari, were noticed in one or two of the stomachs. 

It may be remarked that most of the organisms which, judging from 
the samples of fish examined, constitute the chief part of the food of 
Spotted Dragonets, are such as have their habitat upon or near the bottom 
of the water, and this would indicate that the habitat of the fish is also 
usually near the bottom. 

In the following Table will be found a list of the organisms observed 
in the various stomachs examined ;— 

List or Species FouND IN THE STOMACHS OF SPOTTED DRAGONETS. 

CRUSTACEA. OTHER THINGS. 

Eupagurus sp. (remains). Natica sp. 
Diastylis sp. Small Pecten. 
Artacilla sp. Small Tellina sp. 
Arcturella dilatata, G. O. Sars (one nearly whole | Montacuta bidentata 

and fragments of other two). Solen sp. (jun.) 
Ascidostoma obesum (Spence Bate). Remains of Terebella 
Harpinia neglecta, G. O. Sars. sp. 
Harpinia sp. Remains of Annelids. 
Ampelisca sp. | Remains of Starfishes 
Metopa sp. Amphidotus sp. (frag- 
Metopella nasuta (Boeck). ments). 
Gammaropsis sp. (jun.) | Miliolina siminulum. 
Dulichia sp. | Rotalia beccari. 
Cythere antiquata, Baird. 
Oytheridea papillosa, Bosquet. 
Bythocythere turgida, G. O. Sars. 
Cytheropteron latissimwm (Norman). 
Machaerina tenuissima (Norman). 
Asterope maric (Baird). 
Acartia sp. 
Longipedia coronata, Claus. 

LumpsuckeR. Cyclopterus lumpus, L. 

Considerably over three hundred specimens of Lumpsuckers were 
examined during the past two years, but the stomachs of a large propor- 

2H 
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tion of them were either empty or filled with a watery fluid of about the 
same specific gravity as ordinary sea water. The fact that the stomachs 
of these fishes are found so frequently containing more or less of this 
watery fluid, and having sometimes mixed up with it a comminuted and 
whitish-coloured matter, has given rise to curious conjectures concerning 
the food supply of these fishes. P.-J. van Beneden in his work on 
Animal Parasites remarks that “ Fishermen affirm, and the examination 
of the animal’s stomach confirms their assertion, that the Cyclopterus 
lumpus feeds on nothing but the excreta of other fishes.”* It is probably 
for this reason that he calls the Lumpsuckers “ crotophagous fishes.” T 
Occasionally I have found the stomachs of Lumpsuckers well filled with 
small Ceelenterates, such as Pleurobrachia or Beroé, and perhaps the 
occurrence of the comminuted bodies of such organisms may, partly at 
least, account for this opinion. 

The Lumpsuckers referred to here were all, with the exception of 
two small specimens from Annan, captured in the Bay of Nigg, near 
Aberdeen, in the nets of the salmon fishers. It would appear that the 
Lumpsuckers come into the Bay to spawn, and the specimens captured in 
the salmon-nets, and which I examined, were therefore for the most part 
adult forms. The length of the two small specimens sent from Annan 
(Solway Firth), and which were collected on April 30th, 1900, 
measured 4:2 and 4:5 centimetres respectively ; the only food found in the 
stomachs of these specimens consisted entirely of remains of Gammarus 
locusta. The Lumpsuckers from the Bay of Nigg, which numbered one 
hundred and forty-four, were all, with the exception of eleven, collected 
during the present year (1901). The eleven referred to were captured 
between the 16th and 18th of May, 1900, and are included here because 
the stomachs of a few of them contained a considerable number of Cope- 
poda, chiefly Zemora longicornis, whilst among other things observed 
were Centropages hamatus, Gammarus locusta, and Idothea baltica. In 
the stomachs of five specimens collected in the salmon-nets in February no 
solid food was found nor anything that could be identified ; but in the 
stomachs and intestines of four of the specimens a considerable quantity 
of watery fluid was observed ; young cestoid parasites were frequent, 
especially in their intestines, but the fish were apparently in a healthy 
condition, Forty Lumpsuckers were examined during March; the 
stomachs of seven, taken on the 9th of the month, were all more or less 
filled with watery fluid, nothing that could be identified being noticed. 
The stomachs of two captured on the 13th contained a quantity of matter 
closely resembling Plewrobrachia or some similar Coelenterate, but was 
not sufficiently perfect for identification. Five captured between the 
14th and 15th had their stomachs more or less full of fluid. On the 19th 
thirteen specimens, comprising ten males and three females, were captured ; 
and in the stomachs of four of the males were found the remains of 
Amphipods and Isopods, the following species being distinguished, viz. :— 
Hyperia galba, Calliopius leviusculus, Gammarus locusta, and Idothea 
emarginata ; the contents of the other stomachs consisted only of a little 
semi-fluid matter, Seven specimens were captured between the 21st and 
22nd, but only in the stomachs of two was there anything that could be 
identified. One of these contained the remains of Pandalus montagut, 
and the other the remains of Gammarus locusta ; the other stomachs con- 
tained the usual watery fluid. Of the five specimens captured on the 
27th, two contained watery fluid, two were empty and greatly distended 
with air, while in one the remains of a chetopod Annelid and a specimen 
of Hyperia galba were observed. 

* Animal Parasites, The International Scientific Series, vol. xx., p. 79 (1876). 
+ Les Poissons des Cotés de Belgique. 
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Forty-five Lumpsuckers were examined in April. In the stomach of 
one captured on the 11th a single Amphipod (Amathilla sp., jun.) was 
observed. In the stomach of one captured on the 13th one Pandalus 
montagut, a number of Calanus finmarchicus, and one or two Hyperids 
(gen. et sp. 2), were obtained as well as the remains of Annelides, and a 
considerable quantity of whitish semi-fluid matter, consisting partly at 
least of Ceelenterata. In the stomach of a male Lumpsucker captured on 
the 16th the following organisms were noticed—fragments of several 
Pandalus montagui, one young Amathilla (sp.?), a few specimens of 
Temora longicornis, and the remains of several Annelids ; in the stomach 
of another captured at the same time there was a quantity of matter con- 
sisting apparently of small Coelenterates. In the stomach of a specimen 
captured on the 18th I obtained Amathilla homari and the remains of 
some Annelids, while fragments of Pandalus montagui were obtained in 
the stomachs of two collected on the 29th. Small Ccelenterates occurred 
in the stomachs of two of the five Lumpsuckers collected on the 30th of 
April ; the Coelenterates were numerous in one of the stomachs referred 
to along with the remains of Annelids, but only a few Ccelenterates were 
observed in the other. 

Thirty-three Lumpsuckers were captured in May. Seven speci- 
mens were collected on May Ist, but only two of them contained 
food, which consisted of a considerable quantity of small Ccelenterates ; 
and in the stomach of another collected on the 2nd, fragments of 
a moderately large Idothea (?) baltica were observed ; Temora longi- 
cornis, the remains of at least four Annelids, and a few larval 
Balani (cypris stage) were also obtained. Five Lumpsuckers 
were captured on May 3rd, and the stomach of one of them was well 
filled with what looked like small Colenterates, and mixed up with 
them were a number of Temora longicornis, apparently only recently 
swallowed, one or two Calanus jfinmarchicus, larval Balani (cypris 
stage), and the remains of one or two Annelids. On the fins of this 
specimen several small tumours were observed, which, when opened, were 
found to contain numerous but extremely minute living Psorosphere ; 
some were of a globular form and filled with granular matter, but the 
greater pumber were pear-shaped and furnished with two flagella at the 
narrow end. The gall-bladders of some of these fishes were also infested 
with larval Cestoids, and similar organisms were of frequent occurrence in 
the intestines. One Jdothea pelagica and a number of Temora longicornis 
were mixed up amongst a quantity of whitish semi-fluid matter in the 
stomach of one of four Lumpsuckers collected on the 9th, and numerous 
specimens of Temora, mixed up with similar whitish matter, occurred in 
the stomach of another ; both of these stomachs were those of male fishes. 
Ten Lumpsuckers were captured between the 13th and 16th of the month, 
and the stomachs of three or four of them contained small Ceelenterates 
and remains of Annelids. TZemora longicornis and larval Balani were 
also frequent. Seven Lumpsuckers were captured in the month of June 
and three in July, but after the 18th of the latter month no more were 
obtained, and they appear to have left the Bay about that time. The 
stomachs of two of those obtained in June contained small Ccelenterates 
and Temora longicornis, and one of those captured in July was also 
filled with Ccelenterates consisting for the most part of Plewro- 
brachia. It may be of interest to note the fact that the stomachs 
containing food which could be most easily identified were usually 
those of male fishes; the great majority of the stomachs of female 
fishes examined were either empty or contained a thin fluid differing 
little, if at all, from sea water. The apparent absence of food in 
the majority of adult Lumpsuckers has been taken special notice of 
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by Professor van Beneden, who remarks that “On trouve rarement 
des traces de pdture dans les poissons adults,”* while the only food 
observed by him that could be identified consisted of small Myside and- 
Crangon, and these occurred not in the stomachs of adults but of 
young specimens measuring from 1 to 34 centimetres in length.T 

The following is a list of species obtained in the stomachs of the 
Lumpsuckers examined :— 

List oF Sprectrs Founp 1n StomMacus oF LUMPSUCKERS. 

CRUSTACEA. OTHER THINGS. 

Pandalus montagwi, Leach (remains). Annelid remains. | 
Idothea emarginata (Fabr.). Small Coelenterates. 

»  pelagica, Leach. Berée, ete. 
Hyperia galba (Mont.). Pleurobrachia. 
Calliopius leviusculus (Kroyer). 
Amathilla homari (Fabr.) 
Gammarus locusta (Linné). 
Calanus finmarchicus (Gunner). 
Temora longicornis (O. F. Miller). 
Balanus (eypris stage). 

Cat on Wotr-Fisu. Anarrhichus lupus, L. 

Only one or two stomachs of Cat-fishes have been examined; they were 
collected in the Moray Firth, and the food observed consisted chiefly of 
lamellibranch shells (Cardium echinatum, ete.) in a very fragmentary 
condition and of Crustacea. The only Crustacean that could be 
identified was Afelecyclus septemdentatus, and only the claws of this 
were available for identification. 

Butrer-FisH. Pholis gunnellus, L. 

The stomachs of fourteen specimens of Pholis gunnellus, sent from 
Annan (Solway Firth) in April and May, 1900, were examined, but the 
food they contained, besides being small in quantity, was not in very good 
preservation. Three of the stomachs contained Mussel fry; eleven 
contained small or young Crustacea, comprising young Idothea, Gammarus 
locusta (and perhaps one or two other Amphipods), and Ostracods 
belonging to the two species Cythere viridis and Cytherura similis. 
Four contained specimens of marine Acarides, while in another a few 
insect larvee were observed. These Annan Butter-fishes ranged from 72 
to 15 centimetres in length, but though there was a considerable 
difference in size between the smallest and largest, there was no 
appreciable difference in the nature of their food. 

The stomachs of seven specimens from the Moray Firth, which were 
collected on May 18th, 1901, and measured from 10 to 16 centimetres 
in length, contained very little food, and so far as it could be identified 
it consisted almost entirely of small Crustaceans (Amphipods chiefly), 
In the stomach of one of the smaller fishes several insect larve were 
observed. 

The food observed in the stomachs of nine Butter-fishes collected in 
the Firth of Forth on May 13th, 1901, comprised a much greater 

* Les Poissons des Cotes de Belgique, p. 51. 
+ Op. ctt., p. 
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variety of organisms than was observed in the other two samples. The 
food of this sample of fishes, like that of the other two, consisted almost 
entirely of Crustaceans, and included such forms as Pandalus montagui 
(jun.), Pandalina brevirostris, Myside, Hrichthonius deformis, Dulichia 
porrecta, and the cypris stage of Balanus sp. The remains of a young 
fish were also observed in one of the stomachs from the Forth. One of 
the more interesting things observed was Phryxus abdominalis, female 
and male ; probably this parasite had been adhering to the Pandalus or 
Pandalina when swallowed by the fish and had afterwards become 
detached. 

The following is a tabulated list of the various species obtained in the 
stomachs of the Butter-fishes examined :—— 

Species IN STOMACHS OF BUTTER-FISH, 

CRUSTACEA. OTHER THINGS. 

Pandalus montagui, Leach. Remains of young 
Pandalina brevirostris (Rathke). fish. 
Myside (gen. et sp. ?) Small Mussels. 
Idothea sp. 
Phryxus abdominalis (Kréyer). Insect larvee. 
Metopa sp. 
Paramphithoé monocuspis, G. O. Sars. 
Gammarus sp. 
Melita (?) obtusata (Mont.). 
Photis tenwicornis, G. O. Sars. 
Podoceropris excavata (Spence Bate). 
Erichthonius deformis, M. Edwards. 

) hunteri (Spence Bate). 
Dulichia porrecta, Spence Bate. 

‘5 falcata, Spence Bate. 
Protella phasma (Mont.). 
Oytherura similis, G. O. Sars. 
Lichomolqus hirsutipes, T. Scott. | 
Balanus (cypris stage). | 

Macrurus loevis, Lowe. 

Through the kindness of Dr. Fulton I am able to add a note on the 
food of this rather rare species of fish. The stomachs of five specimens 
which had been captured off St. Kilda by an Aberdeen trawler in 
September last, and which measured approximately 29, 31, 31, 33, and 
42 centimetres respectively, were found to contain Crustacea and small 
fishes, but they were for the most part fragmentary. One contained a 
small Galathea sp. and a small stone; fragments of Crangon allmanni 
were observed in two; an Amphipod, the species of which could not be 
determined, was found in one, and the remains of small fishes (? Clupeoids) 
in three. It is apparent that, from the nature of the food, these 
specimens of Macrurus had been feeding near or at the bottom. 

Viviearous Buenny. LEnchelyopus (Zoarces) viviparus, L. 

Ten stomachs of Zoarces have been examined. One was from Annan 
(Solway Firth), but the food in the stomach of this one was so much 
decomposed as to be indistinguishable. 

Nine were captured by Dr. Williamson in the Bay of Nigg in crab 
creels ; the stomachs of six of these were empty, two contained small 
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Crustacea which could not be determined, and one contained small 
Molluscs and Amphipods (Podocerus falcatus chiefly), the Mollusca 
comprised young Mytilis edulis and Gastropods. The specimens of 
Zoarces examined ranged from about 23 to 28 centimetres in length. 

SHARP-TAILED LumpEenus. Lumpenus lampretiformis (Walb.). 

Twenty-five specimens of Lumpenus have been examined ; they com- 
prised twenty-two from the Firth of Forth, collected in May and July 
of the present year (1901), and three from the Clyde, collected in 1897 
but not examined till January 17th, 1901. The stomachs of all the 
specimens contained food, and in some cases in considerable quantity, 
but the organisms of which it was composed were generally small. <A 
considerable proportion of the food consisted of Copepods and Ostracods, 
but several other groups of Crustaceans were also represented. Mollusca, 
Annelida, and brittle Starfishes also contributed to the Lumpenus’ “‘ bill of 
fare.” The three Clyde specimens measured 154, 162, and 222 
centimetres respectively; the stomach of one of these contained a few 

‘ specimens of Ostracods (Krithe bartonensis and Cytheridea sp.) and 
Annelids. Inthe stomach of another Cytheridea papillosa and remains 
of Annelids were observed, while the stomach of the third contained the 
following among other organisms—young Cardiwm sp., Nucula sp. and 
Cylichna sp., Eudorella truncatula, and Leptognathia breviremis ; Cythere 
porcellanea, Krithe bartonensis, Cytheridea papillosa and other Ostracods ; 
Longipedia coronata, Ectinosoma sp., and other Copepods not determined. 

The food observed in the stomachs of ten specimens captured at 
Station V., Firth of Forth, on May 13th, 1901, was composed of a great 
variety of organisms, and all the stomachs were well filled. Mollusca 
were found in two of the stomachs, and comprised small specimens of 
Nucula tenuis, Corbula gibba, Tellina sp., and Montacuta substriata, 
Crustacea formed the principal part of the food in the stomachs of 
almost all the fishes in this sample. Sympoda (Cumacea) occurred in 
five stomachs, but the only forms observed were Lewcon nasica and 
Diastylis sp.; Leptognathia breviremis—one of the Isopoda chelifera— 
was found in one. Amphipods, comprising Leuwcothoé lilljeborgit, 
Ampelisca sp., Protomedeia fasciata, Dulichia falcata and other species 
were observed in four, Ostracoda were present in eight stomachs, and 
included the following amongst other species—Cythere concinna and 
dunelmensis, Krithe bartonensis, Bythocythere simplex, and Philomedes 
interpuncta. The Copepoda were represented by several species, but the 
following two were the most common, viz., Longipedia coronata, which 
was moderately abundant in several of the stomachs, and Aobertsonia 
tenuis, which was also “frequent” or “common” in several, and usually 
in company with the Longipedia. Larval Balani (cypris stage) were 
present in a few, while marine Acarides and Foraminifera, the remains of 
Annelids, and the fragments of brittle Starfishes were also occasionally 
observed. The specimens of Lumpenus in this sample ranged from 28 to 
a little over 34 centimetres in length. 

The second sample of Lumpenus from the Firth of Forth comprised 
twelve specimens, which were collected at Station III. on July 13th, 1901. 
‘he stomachs of all these specimens contained food which for the most 
part could be easily identified, and the organisms which appeared to be 
most in favour with the fish were Longipedia, these Copepods being 
present in eleven out of the twelve stomachs examined. ‘There appeared 
to be less variety in the food of this sample than in that of the last, and a few 
organisms were observed which did not appear to be present in the last 
sample. The Sympoda were represented by Lewcon nasica, Hudorella 
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truncatula, and Psewdocuma cercaria. No Isopods were observed. The 
Amphipods comprised such forms as Ampelisca (?) assimilis, Halimedon 
parvimanus, and Harpinia neglecta. . The only Ostracod noticed was 
Cythere emaciata. The Copepods, as already remarked, formed the 
principal part of the food of thissample. Longipedia (chiefly L. coronata) 
was abundant in three of the stomachs, frequent in other three, 
and few or moderately rare in five; Robertsonia tenuis was observed 
in four stomachs, and Hetinosoma sarst in four; Jonesiella spinulosa was 
moderately rare in three, and Ameira reflera in one. Young Mollusca 
were abundant in one of the stomachs examined, while in six the remains 
of Annelids were found. It may be noted in passing that Psewdocalanus 
elongatus and Temora longicornis were the only “ pelagic” forms observed 
in all the stomachs examined, and these two forms were very rare; it 
would thus appear that the Lumpenus collects its food chiefly from 
amongst bottom fauna, and that the smaller Crustacea are the organisms 
that are most in favour with the fish. 

The following tabulated list contains the names of all the species 
observed in the stomachs examined. 

Species FounD IN THE STOMACHS OF LUMPENUS. 

CRUSTACEA. OTHER THINGS. 

Leucon nasica, Kroyer. Annelids (small), 
Hudorella truncatula (Spence Bate). Natica sp. (jun.) 
Diastylis sp. Tellina sp. 
Pseudocuma cercaria (v. Beneden). Montacuta substriata, 
Leptognathia breviremis (Lilljeborg). Beloculina sp. 
Harpinia neglecta, G. O. Sars. Nucula tenuis. 
Ampelisca sp. (? assimilis) Corbula gibba. 
Leucothoé lilljeborgii, Boeck. Rotalia beccari. 
Perioculodes longimanus (Spence Bate). Cylichna sp. 
Halimedon parvimanus (Spence Bate). Cardium sp. (jun.). 
Autonoé longipes (Lilljeborg). 
Protomedeia fasciata, Kroyer. 
Dulichia falcata, Spence Bate. 

” Sp. 

Cythere porcellanea, Brady. 
»  concinna, Jones. 
»,  emaciata, T. R. Jones. 

,  tuberculata (G. O. Sars). 
», (2) finmarchica (G. O. Sars). 
5,  duwnelmensis (Norman). 

Cytheridea papillosa, Bosquet. 
5 punctillata, Brady. 

Krithe bartonensis, T. R. Jones. 
Bythocythere simplex (Norman). 
Cytherideis subulata, Brady. 
Machaerina tenwissima (Norman). 
Philomedes interpuncta (Baird). 
Pseudocalanus elongatus, Boeck. 
Temora longicornis (O. F. Miiller). 
Longipedia coronata, Claus. | 

bf minor, T. and A. Scott. 

Bradya typica, Boecke 
Ectinosoma sarsi, Boeck. 
Robertsonia tenwis (Brady and Robertson). 
Ameira reflexa, T. Scott. 
Jonesiella spinulosa, Brady. 
Cletodes (?) longicaudata, Brady and Robertson. 
Balanus (cypris stage). 

—_— 
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Sanp SmeEur. Atherina presbyter, Cuv. 

Twelve Sand Smelts, part of a small lot captured in Inverneil Bay on 
October 31st, 1899, were recently examined. The length of the speci- 
mens ranged from 54 to 82 centimetres, and the stomachs of every one of 
the twelve examined contained Copepods in considerable abundance. 
One stomach was fairly well filled with Octhona sp.; one contained 
Oithona sp. and fragments of an insect; but in the other ten the food 
consisted of nearly equal numbers of Oithona and Acartia. In one of 
these ten there were also the remains of a few larval decapod Crustacea, 
and in another a young Calanus finmarchicus. The Oithonas contained 
in these stomachs appeared to be the one known as O. spinifrons (or O. 
helgolandica) ; the Acartia was A. clausi. 

Grey Muuier. Mugil chelo, Cuv. 

In the summer of 1900 three Grey Mullets were captured in the 
salmon fishers’ nets in the Bay of Nigg, near Aberdeen; two were taken 
on June 20th and one on July 4th, but only one stomach (one of the two 
captured in June) contained food, and this consisted almost entirely of 
Rhizoselenia ; there was a considerable quantity of these organisms in 
this stomach, and mixed up with them were a few common Copepods— 
Calanoids, 

THREE-SPINED STICKLEBACK. Crasterosteus aculeatus, L. 

Twenty-nine specimens of these Sticklebacks have been examined, one 
from the Bay of Nigg, two from the Moray Firth, and twenty-six from 
Loch of Loirston—within three or four miles from Aberdeen. The food 
observed in the stomach of the specimen from the Bay of Nigg consisted 
entirely of marine Copepods belonging to the Harpacticide, and they 
included Lctinosoma sp., Stenhelia sp., Dactylopus tisboides, and 
Harpacticus sp. (probably H. fulvus); this Stickleback measured 6,3, 
centimetres in length. 

The stomachs of the two specimens from the Moray Firth contained 
small flat-fishes partly digested, and young Myside. A number of 
Copepods, chiefly Hetinosoma, were also observed in one of them, as well 
as a few larval Balani (cypris stage). These two specimens of 
Gasterosteus measured 6%, and 63 centimetres in length respectively. 

The twenty-six specimens from Loch of Loirston ranged from about 
3} to 5 centimetres in length, but the length of most of them did not 
exceed 43 centimetres. The stomachs of all the specimens, with only 
one or two exceptions, contained Entomostraca in fewer or larger 
numbers. Cyclops serrulatus and Bosmina longirostris were the two 
species most frequently noticed ; the names of the others will be found in 
the tabulated list. Insect larvee were observed in a number of the 
stomachs, and every one of these fishes was infested with cestoid parasites 
(Schistocephalus), the body cavity of the fish being in some instances 
crammed with them ; eight comparatively large Schistocephali were taken 
from the body cavity of a Stickleback scarcely 5 centimetres in length. 

[ TABLE, 
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List of SPECIES FROM THREE-SPINED STICKLEBACKS. 

CRUSTACEA. OrHER THINGS. 

Mysidee (gen. et sp. ?) Small flat fish (ve- 
Cypria ophthalmica (J urine). mains). 
Cyclops viridis (Jurine). Insect larvie. 

,, »albidus (Jurine). 
,  serrulatus, Fischer. 
» Jimbriatus, Fischer. 

Ectinosonw sp. 
Canthocamptus staphylinus (JSurine). 

se minutus, Claus. 
a crassus, G. O. Sars. 
. zschokkev. 

Stenhelia sp. 
Dactylopus sp. 
Harpacticus (?) chelifer (O. F. Miiller). 
Bosmina longirostris (O. F. Miller). 
Alona quadrangularis (O. F. Miiller). 
Harporhyncus falcatus, G. O. Sars. 
Chydorus sphaericus, O. F, Miller. 

»» (2) celatus, Schoedler. 
ae barbatus (G. S. Brady). 

Balanus (cypris stage). 

FIFTEEN-SPINED STICKLEBACK. (Gastrwa spinachia (L.). 

Five Fifteen-spined Sticklebacks were examined, but their stomachs 
contained very little food that could be identified. In the stomach of 
one from the Bay of Nigg, 12,8, centimetres in length, a few partially 
digested Amphipods, too imperfect to be determined, were found ; and as 
for the other four, which were from Annan (Solway Firth), the stomach 
of one was empty, the stomach of another contained Crustacean remains 
which could not be distinguished; a partially digested Isopod (Idothea 
baltica) was obtained in the third, while the food contained in the fourth 
comprised Jdothea sp. (probably J. baltica), Gammarus locusta, and Jwra 
sp. The lengths of the Annan specimens ranged from 104 to 147% 
centimetres. 

Cop-FisH. Gadus callarius, L. 

The stomachs of the Cod-fishes referred to here have been examined at 
different times, and they have been obtained at different places, including 
the Firth of Forth, Aberdeen Bay, the Bay of Nigg near Aberdeen, the 
Moray Firth, and the estuary of the Annan (Solway Firth). One or two 
of the samples consisted of very small fishes, and these are considered 
separately. 
A sample of eighteen collected at Annan on June 26th, 1900, ranged 

in length from 5 to 8 centimetres ; the stomachs of all these contained 
food, the principal part of which consisted of Schizopods, and the speci- 
mens that were sufficiently perfect for identification belonged chiefly to 
Neomysis vulgaris (J. V. Thomp.), but a few of them appeared to be the 
common Praunus (Mysis) flecwosus. Small specimens of Crangon vulgaris 
were observed in two of the stomachs, and Gammarus locusta was 
obtained in four; one or two other Amphipods such as Bathyporeia sp. 
and Corophiwm grossipes were also noticed.. Eurytemora (2) velox was 
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frequently met with in these stomachs, and even spermatophores which 
had become detached from the females were obtained. The organisms 
obtained in the stomachs of these Annan specimens were all more or less 
estuarine and littoral forms. 

A small sample of specimens, ranging from 8,8, to 11 centimetres in 
length, and collected in the vicinity of Aberdeen in October, 1900, had, 
like the Annan specimens, their stomachs moderately full of Schizopods, 
bnt in this case the species was Schistomysis spiritus; these organisms 
were absent from only one of the seven stomachs examined. Fragments 
of Crangon sp. and of a few-Amphipods occurred in one or two stomachs, 
but no Copepods or other minute forms were observed. A small specimen 
about 474 millimetres in length, captured in the Moray Firth off Golspie, 
had its stomach filled with Calanus finmarchicus, Thalestris sp., and other 
Copepoda ; larval Balani (cypris stage) were also present. The food in 
this example is more characteristic of the open sea than is the case with 
the other two, but its only significance is that the young Cod seem to 
have a special liking for small Crustaceans, though not for particular 
species. 

Four specimens from the Firth of Forth, of a somewhat larger size 
than those already referred to, and collected on May 13th, 1901, had 
their stomachs partly filled with Portwnus holsatus ; but these Crustaceans 
having been subjected for a while to the action of the gastric fluid were 
not in very good preservation. The length of these small Cod ranged 
from 19,8, to 23 centimetres. The stomach of another specimen from the 
Firth of Forth, collected also in May, and measuring 203 centimetres, 
contained Portunus pusillus and Eupagurus pubescens, 

A small Cod, 184 centimetres in length, taken off Collieston, Aber- 
deenshire, had also fragments of Hupagurus sp. in its stomach. Evidently 
Crustaceans were more in favour with these small Cod as food than any 
other kind of organism. 

The following examples were all larger than those already mentioned, 
but their exact sizes could not always be obtained ; they would probably, 
however, range between 50 and 75 centimetres in length, except in the 
case of some extra large specimens, the measurements of which are 
given. 

The stomachs of nine Coedlings captured in the salmon nets at the Bay 
of Nigg in April and May, 1900, contained Portunus holsatus, Crangon 
vulgaris, Galathea rugosa, Idothea baltica, and Caprella septentrionalis ; 
Crustaceans only were observed in these stomachs. In the stomach of a 
large Cod from the same place, taken on July 27th, 1900, only partially 
digested fishes were found; the food in this example was too much 
decomposed for identification. The heads and viscera of two Codlings 
obtained from the salmon fishers at the Bay of Nigg on February 19th, 
1901, were examined, but the only food observed in the stomachs con- 
sisted of fragments of Galathea (?) rugosa and the remains of some other 
Crustacea. The stomach of a moderately large Cod, captured in the 
salmon nets on May 18th, 1901, contained two female shore crabs, 
Carcinus menas (with eggs nearly ripe), one common Dab about 124 
centimetres long, one Parajassa pelagica, and a large number of Caprella 
septentrionalis. A small Cod, taken on July 20th, had in its stomach 
the remains of small flat fishes, two or three Portunus holsatus, and of an 
Amphipod—Jassa falcata; while another, about 773 centimetres in 
length, captured on the 19th of August, had in its stomach the remains 
of Portunus sp. and fishes. (Over one hundred specimens of the Copepod 
species Bomolochus solee were removed from the nostrils of this 
Cod.) In the stomach of a Cod from the Aberdeen Fish Market, 
examined at the Laboratory in October, and the length of which was 103 
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centimetres, a Long Rough Dab, Drepanopsetta platessoides (Fabr.), 
measuring 19 centimetres in length, was obtained ; while in the stomach 
of the Dab portions of several young Portunus sp. were found. Several 
specimens of a cestoid parasite (Abothriwm) were obtained in the 
intestines of this Cod, but each parasite had its head inserted into one of 
the cecal tubes. The stomach of another cod from the Fish Market, 
measuring 894 centimetres, and examined on November 6th, contained 
three adult Norway Lobsters (Nephrops norvegicus), a small Lucina (?) 
spinifera, and a fragment of a Cardium, while the stomach of another 
specimen about 824 centimetres, captured in Aberdeen Bay on November 
29th, 1901, contained one Haddock about 163 centimetres in length, the 
remains of some other fishes, and a considerable portion of the body 
of a large Buccinwm undatum with the operculum attached. 

The following is a tabulated list of species which the Cod, referred to in 
the preceding notes, had captured in the way of food. 

SPECIES OBSERVED IN THE STOMACHS OF Cop. 

CRUSTACEA. OTHER THINGS. 

Carcinus menas (Pennant). Haddock. 
Portunus holsatus, Fabricius. | Long Rough Dab (19 

a3 pusillus, Leach. | centimetres). 
Eupagurus pubescens (Kroyer). | Common Dab. 

Fish remains (sp. ?) 
Cardium sp. 

Bey: sp. (remains). 
Galathea ? strigosa, Fabricius. 
Nephrops norvegicus (Lin.). Lucina spinifera. 
Crangon vulgaris (Lin.). Buccinum undatum. 

+ sp. Starfish remains 
Small brachyura (gen. et sp. ?) (Ophiura). 
Praunus? flexuosus (O. F. Miiller). 
Schistomysis spiritus, Norman. ~ 
Apherusa sp. 
Gammarus locusta (Lin.). 
Parajassa pelagica (Leach). 
Corophium grossipes (Lin.). 
Caprella septentrionalis (Kr yer). 
Calanus finmarchicus (Gunner). 
Eurytemora velox (Lilljeborg). 
Ectinosoma sp. 
Thalestris sp. 
Copepods (gen. et sp. ?) 
Balanus (cypris stage). 

Happock. Gadus eglefinus, L. 

The stomachs of one hundred and twenty Haddocks have been 
examined for the purposes of this paper; fully 78 per cent. of these 
specimens were collected south-eastward of the Shetland and Fair Islands, 
about 173 per cent. are from deep water—58 to 65 fathoms—about 10 
miles off Aberdeen ; of the other specimens, two are from the Clyde and 
two from the Moray Firth. 

Fifty-five of the Haddocks from the Shetland district were collected 
65 miles south-east of Sumburgh Head, on September 4th, 1900; thirty-one 
of them ranged from 8 to 11 centimetres (31 to scarcely 43 inches) in 
length, but the other twenty-four were of average size. The stomachs 
of the thirty-one small specimens contained food which consisted for the 
most part of small Crustacea ; the remains of Annelids were observed in 
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a number of the stomachs, while small Molluscan shells and fragments of 
Starfishes and Foraminifera were obtained in only one or two. The 
Crustacea included representatives of nearly all the important groups, 
except the Brachyura and the Schizopoda; young Crangon sp. (probably 
C. allmanni) occurred in a few of the stomachs, but the Sympoda 
(Hemilamprops rosea and others) were rarely noticed. On the other 
hand, Amphipods, Ostracods, and Copepods were of frequent occurrence. 
Amongst the Amphipods Dulichia monacantha and porrecta were the forms 
most frequently met with, but JJetopella nasuta and Gammaropsis nanus 
were also occasionally observed as well as one or two of the more common 
species. Bythocythere simplex and Krithe bartonensis were the two 
Ostracod species most frequently obtained, while the Copepoda most com- 
monly met with were Hetinosoma sarsi and Idya furcata. Leptognathia 
breviremis, one of the Isopoda-chelifera, was also found in one or two 
stomachs. No trace of fish remains was observed in the stomachs of any 
of this sample of small Haddocks. The stomachs of the larger Haddocks, 
captured at the same place and on the some date as the smaller 
specimens just referred to, contained food which was largely composed 
of Crustacea, though not so exclusively as in the previous sample, 
the grouping of the species was also somewhat different. The Sympoda 
were more frequently represented, and the species belonging to this 
group were more varied; small shell-fish were more frequent, and 
the remains of young fishes were also on one or two occasions obtained. 
Decapods (Eupagurus sp., and Crangon allmannt) were only observed in 
three of the twenty-four stomachs examined. Schizopods (Hrythrops 
serrata) occurred in three. Sympoda, comprising Hemilamprops rosea, 
Leucon nasica, Eudorella truncatula, Diastylis cornuta, Diastyloides 
biplicata, Campylaspis sp., etc., were obtained in at least sixteen stomachs. 
Amphipoda, including amongst them the somewhat rare Metopella nasuta 
and Aceros phyllonyx, were even of more frequent occurrence. No 
Isopods were observed in the stomachs of this sample. The only Ostracod 
observed was Philomedes interpuncta, which occurred once. Copepods 
were also rarely met with, Robertsonia tenuis being the only species 
identified. Fully 75 per cent. of the stomachs contained partially 
digested Annelids (Chetopods), which in some cases were only identified 
by the presence of their bristles. The Mollusca comprised both 
Lamellibranchs and Gasteropods, but chiefly the former, and were repre- 
sented by such forms as Scrobicularia sp., young Solen sp., and Philine. 
The fish remains observed were chiefly those of young flat-fishes—a small 
Long Rough Dab being one of those identified. 

Two samples of Haddocks—one consisting of twenty-five small 
specimens ranging from 11 to 142 centimetres, and one of ten specimens 
of average size, and collected about fifty miles south-eastward of Fair 
Island—were also examined ; but as the contents of the stomachs of these 
two samples resembled very closely those already described, both as to 
the quantity and the variety of the organisms observed, it is not necessary 
that a detailed description of them should be given ; a full list of the 
organisms observed will be found in the annexed Table. 

Two Haddocks which were captured in the Clyde at Station IV. 
(Kilbrennan Sound) in 18 to 20 fathoms on October 4th, 1899, gave the 
following results :—One which measured 26} centimetres in length had in 
its stomach eighty specimens of Nyctiphanes norvegicus of an average 
length of about 33 millimetres ; the stomach of the other, which was a 
smaller fish and measured 22 centimetres long, contained one hundred 
and eighty Vyctiphanes, the length of the majority of which was about 
20 millimetres. 

In the stomach of a Haddock—one of a sample from Smith Bank, 
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Moray Firth—captured on June 5th, 1901, a quantity of food was 
obtained consisting chiefly of Oikopleura (Appendicularia), and young 
Echinocardium. 

A sample of twelve Haddocks captured in 65 fathoms off Aberdeen on 
May 17th, 1901, and measuring from 17 to 21,4, centimetres in length, 
had all apparently been recently feeding, but they had evidently from 
choice or necessity limited their efforts to the selecting of smal] shell-fishes 
(young Corbula gibba, Cylichina alba, and Philine scabra), small Crustacea 
of various kinds, small Annelids, and brittle Starfishes. Foraminifera 
comprising Biloculina sp., Miliolina sp., Rotalia beccari, and others were 
also not infrequent, but whether these were introduced into their stomachs 
from adhering to or forming the food of the other organisms captured or 
intentionally selected by the fish, is a question which in some cases at 
least would be difficult to answer satisfactorily. Crustacea, as usual, 
formed a large part of the food found in the stomachs of these fishes, and 
the following are a few of the rarer forms observed :—Hemilamprops rosea 
was observed in seven stomachs, Hudorellopsis deformis in one, and 
Campylaspis affinis in one; Metopa rubrovittata was observed in one 
stomach, and Metopella nasuta in seven; Phoxocephalus holbolit occurred 
in at least one stomach, and Amphilochoides intermedius in one, while 
Unciola planipes was found in four. A few Ostracods, of which 
Bythocythere turgida was the more frequent, and the Copepod species 
Longipedia coronata, were also occasionally observed. In none of these 
stomachs were any fish remains found. Another sample of Haddocks 
from the deep water (about 58 fathoms) ten miles off Aberdeen, and 
collected on September 3rd, 1901, was also examined; the specimens in 
this sample, which were smaller than the last, ranged from 11,8; to 14,85 
centimetres in length; all their stomachs contained food which as usual 
consisted largely of small Crustacea, chiefly Sympoda, Amphipoda, and 
Copepoda (Longipedia coronata). Fragments of a small slender Starfish 
(? Amphiura) were .occasionally noticed, and also very small 
Echinocyamus (or young Echinocardium sp.), but no remains of Annelids 
or fishes were observed. The following are some Crustacean species 
observed in the stomachs of this sample but which were not noticed in 
those of the previous one, viz. :—Petalosarsia declivis, Bodotria scorpioides 
(Montague), and Diastylis rugosa belonging to the Sympoda; Megaluropus 
agilis, Paramphithoé monocuspis, Gammaropsis erythrophthalmus, and 
Phtysica marina belonging to the Amphipoda; Asterope marie—one of 
the Ostraooda—and Temora longicornis belonging to the Copepoda. 
Twelve specimens—part of another sample of small Haddocks from the 
deep water off Aberdeen—collected on November 28th, and ranging in 
length from about 16 to 18} centimetres, had apparently been all feeding 
just before they were captured, as the contents of their stomachs were in 
a fairly fresh condition when examined. The food observed consisted 
for the most part. of Crustacea (young Portwnus, Crangon, Spirontocaris 
securifrons, Ampelisca macrocephala, Pontocrates altamarinus and other 
Amphipods) and Echinoderms (chiefly Amphiura sp., and Echinocyamus 
pusillus—Echinocyamus occurred more or less frequently in every stomach 
examined, and in one no fewer than eighty-three specimens of this small 
Kchinoderm were obtained); some Annelid remains and one or two small 
Molluses (Philine scabra, etc.) were also noticed. 

It is evident from an examination of the food of these Haddocks that, 
for a short time before they were captured, they had been feeding almost 
solely on bottom organisms; it may be that a scarcity of pelagic forms 
had caused them to seek their food from amongst the bottom fauna, but 
it is probable that they prefer such organisms instead of those whose 
habitat is more pelagic. 
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The following tabulated list will show the very varied character of 
the food of Haddocks:— 

Species FouND IN THE STOMACHS OF HapDOocKs. 

CRUSTACEA. OTHER THINGS. 

Inachus (?) leptochirus, Leach. 
EHupagurus sp. (small). 
Anapagurus (?) chiroacanthus (Lilljeborg). 
Crangon allmanni, Kinahan. 
Nyctiphanes norvegica (M. Sars). 
Gastrosaccus spinifer (Goés). 
Erythrops serratus, G. O. Sars. 

” Sp. 
Bodotria scorpioides (Montague). 
Iphinoé serrata, Norman. 
Lamprops fasciata, G. O. Sars. 
Hemilamprops rosea (Norman). 
Leucon nasica, Kroyer. 
Eudorella truncatula (Spence Bate). 
Hudorella sp. 
Eudorellopsis deformis (Kriéyer). 
Diastylis cornutus (Boeck). 

» rugosa, G. O. Sars. 
Diastyloides biplicata, G. O. Sars. 
Pseudocuma cercaria (v. Beneden). 
Petalosarsia declivis (G. O. Sars). 
Campylaspis rubicunda (Lilljeborg). 
Leptognathia breviremis (Lilljeborg) 
Gnathia maxillaris (Montague). 
Paramunna bilobata (G. O. Sars). 
Acidostoma obesum (Spence Bate). 
Urothoé sp. 
Phoxocephalus (?) holbélli (Kxréyer). 
Harpinia neglecta, G. O. Sars. 
Harpinia sp. 
Ampelisca macrocephala (Lilljeborg). 
Ampelisca (?) assinilis, Boeck. 
Ampelisca tenwicornis, Lilljeborg. 
Ampelisca sp. 
Stegoplax brevirostris (T. and A. Scott.) 
Metopa bruzlti, Goés. 
Metopa rubrovittata, G. O. Sars. 
Metopella nasuta (Boeck). 
Amphilochus manudens, Spence Bate. 
Amphilochoides odontonyx (Boeck). 
Amphilochoides intermedius, T. Scott. 
Amphilochoides sp. 
Synchelidium brevicarpum (Spence Bate). 
Monoculodes sp. 
Halimedon parvimanus (Spence Bate). 
Pontocrates altamarinus (Spence Bate). 
Paramphithoé monocuspis, G. O. Sars. 
Paratylus swammerdani (M. Edwards). 
Aceros phyllonyx (M. Sars). 
Dexamine sp. 
Melita obtusata (Montague). 
Megalwropus agilis, Norman. 
Gammaropsis maculata, Johnstone. 
Gammaropsis nanus, G. O. Sars. 
Photis tenuicornis, G. O. Sars. 

Gobius sp. (jun.). 
Scrobicularia prisma- 

tica. 
Scrobicularia sp. 
Cardiwm sp. 
Modiolaria discors. 
Nucula sp. 
Tellina tenuis. 
Corbula gibba. 
Solen sp. (jun.). 
Lamellibranchs 

(sp.!) 
Philine scabra. 
Cyclichna alba. 
CYlichna sp. 
Eulima sp. 
Utriculus obtusus. 
Scalaria sp. 
Amphidotus cordatus. 
Echinocyamus 

pusillus. 
Starfish remains. 
Oikopleura. 
Biloculina oblonga, 
Biloculina depressa. 

Ar subrotunda. 
Spiroloculina sp. 
Globigerina sp. 
Bulimina sp. 

| Rotalia beccari. 
Nonionina sp. 
Polymorphina sp. 

| Miliolina seninulum. 
| Orbiculina universa. 
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Species FounD IN THE STOMACHS OF Happocks—continued. 

CRUSTACEA. OrHER THINGS. 

Photis longicaudatus (Spence Bate). 
Unciola planipes, Norman. 
Siphonocetus colletti, Boeck. 
Corophium affine, Bruzelius. 
Dulichia porrecta, Spence Bate. 
Dulichia falcata, Spence Bate. 
Dulichia monocantha, Metzger. 
Dulichia sp. 
Phytisica marina, Slabber. 
Cythere tuberculata (G. O. Sars). 
Cythere dunelmensis (Norman). 
Krithe Bartonensis (T. R. Jones). 
Cytheropteron latissimum (Norman). 
Bythocythere turgida, G. O: Sars. 
Bythocythere simplex (Norman). 
Paradoxostoma variabile (Baird). 
Asterope marie (Baird). 
Philomedes interpuncta (Baird). 
Calanus finmarchicus (Gunner). 
Pseudocalanus elongatus, Boeck. 
(2) Scolecithrix sp. 
Temora longicornis (O. F. Miiller). 
Metridia (?) lucens, Boeck. 
Cyclopina sp. 
Longipedia coronata, Claus. 
Ectinosoma sarsi, Boeck. 
Idya (?) fureata (Baird). 
Balanus (cypris stage). 

Wuitine Povr or Brasste, Gadus luscus, L. 

The stomachs of two specimens of Gadus luscus, captured in the deep 
water off Aberdeen (58 fathoms) on September 3rd, 1901, and measuring 
204 and 24 centimetres respectively, contained food which consisted 
entirely of Crustacea, but the specimens in the stomach of the smaller 
fish could not be identified ; the remains in the stomach of the other con- 
sisted of fragments of Hupagurus sp., Epimeria cornigera, and of some 
other forms which were doubtful. Professor P.-J. van Beneden gives the 
following species which he has found in the stomach of Whiting Pout:— 
Portunus holsatus, Crangon vulgaris, Hupagurus bernhardus, EKolis 
coronata, Forbes, and Buccinum undatum.* 

Norway Pout. Gadus esmarkii, Nils. 

Fifty-nine specimens of Gadus esmarkti were specially examined ; they 
included six from the Firth of Clyde, collected in March, 1900; 
nineteen captured about sixty-five miles to the eastward of Sumburgh 
Head, Shetland, on September 4th, 1900; twenty from the Moray 
Firth, collected on October 11th and 12th, 1900; and ten collected in the 
deep water (58 fathoms) off Aberdeen, on September 3rd, 1901. 

The stomachs of only three of those sent from the Clyde contained 
food that could in some measure be identified ; Echinoderms (brittle 
Starfishes) were found in one, Schizopods (gen. et sp. ?) in another, while 

* Les Poissons des Cotes de Belgique, p. 58. 
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in the third a few Copepods were found which could not be satisfactorily 
determined ; the fishes in this sample ranged from 14,3, to 18} centi- 
metres in length, 

The stomachs of all the nineteen specimens from the Shetland 
district contained food which consisted almost entirely of the remains 
of Crustacea, but they were so much decomposed that it was with 
difficulty the following organisms could be recognised: Hemlamprops 
vosea and a few Myside were found in two stomachs; Crangon allmanni, 
Halimedon parvimanus, and one or two other Amphipods—the genus and 
species of which were doubtful—were found in two. Copepods, including 
Calanus finmarchicus, Temora longicornis, and Metridia lucens occurred 
in at least nine of the stomachs, and the remains of small fishes in one. 
The viscera of these fishes was very oily, more so than those of any of 
the others examined. 

The food observed in the Moray Firth specimens was largely composed 
of young Crustacea belonging to the Macrura; they occurred in the 
stomachs of every one of the twenty specimens examined; Calanus fin- 
marchicus was also obtained in all these stomachs, but it was not so 
numerously represented as were the young forms I have mentioned. 
Other Copepods, such as Zemora longicornis, Metridia lucens, and Centro- 
pagus typicus, were occasionally noticed, as also were Hupagurus sp., 
Crangon sp., Hyperia galba, and Parathemisto oblivia, It will be 
observed that the organisms which constituted the chief part of the food 
of these Norway Pouts from the Moray Firth were more truly pelagic 
in their habits than the organisms which constituted the food of the 
Haddock, but whether this difference is the result of necessity or choice 
it would at this stage be difficult to say. 

The food observed in the stomachs of the sample collected in the 
deep water off Aberdeen consisted chiefly of Sagitta and Calanus jinmar- 
chicus; Temora occurred in eight of the ten stomachs examined, and 
Pseudocalanus elongatus in one; Argissa hamatipes was found in two, 
while Gastrosaccus spinifer and Pseudocuma (?) cercaria were each 
observed in one. One stomach contained matter too imperfect for 
identification. No young fishes, Mollusca, nor Starfishes were found in 
any of the stomachs of this sample; but the organisms of which the 
food was composed, though differing somewhat markedly from those 
composing the food of the Moray Firth sample, were forms which, like 
them, were more or less distinctly pelagic. It will be understood that in 
these remarks on the differences observed in the food of the different 
samples the reference is not so much to individuals, but rather to the 
group of species composing the food. Thus the food of the Moray Firth 
specimens consisted chiefly of young Macrura and Calanus, to which were 
added a few other forms, such as Metridia lucens and Temora longicornis, 
the former being the more frequent of the two. Im the food of the 
Aberdeen sample, on the other hand, the young Macrura are replaced by 
Sagitta, and Temora is about equal to Calanus in frequency and quantity, 
but Metridia is altogther absent ; moreover, in place of Crangon and the 
Hyperoide we have Gasterosaccus, Pseudocuma, and Argissa, yet the 
organisms composing the food in both samples are mainly pelagic forms. 

The following list contains the names of all the species observed so 
far as they could be identified :— 

| TABLE. 
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List oF Species FounpD IN THE STOMACHS OF Gadus esmarkit. 

CRUSTACEA. OTHER THINGS. 

Crangon allmanni, Kinahan. | Fish remains (rare). 
Eupagurus sp. Oikoplewra. 
Larval Decapods. | Sagitta (more or less 
Young Macrura (Abundant). abundant). 
Gastrosaccus spinifer (Goés), Kchinoderm remains. 
Erythrops sp. 
Hemilamprops rosea (Norman): 
Pseudocuma (?) cercarva (van Beneden). 
Hyperia galba (Montague). 
Parathemisto oblivia (Kroyer). 
Halimedon parvimanus (Spence Bate). 
Argissa hamatipes (Norman). 
Amphipod remains (sp. et gen. ?) 
Calanus finmarchicus (Gunner). 
Pseudocalanus elongatus, Boeck. 
Temora longicornis (O. F. Miiller). 
Metridia lucens, Boeck. 
Centropages typicus, Kroyer. 

Waitine. Gadus merlangus, L. 

About two hundred and thirty-five specimens of Whitings have been 
specially examined. A sample consisting of eight Whitings measuring 
from 9 to 114 centimetres, collected 65 miles south-east of Sumburgh 
Head, had in their stomachs nothing that could be distinguished 
except a small Crangon allmanni; a number of others from the same 
locality were also examined, but with no better result. 

The stomachs of twenty-eight specimens ranging from 82 to 14} 
centimetres in length and captured in the vicinity of Aberdeen on 
September 20th, 1900, nearly all contained food which consisted to a 
large extent of small Crustacea; a considerable proportion of these belonged 
to the Amphipoda, and included such well-known forms as Hippomedon 
denticulatus, Bathyporeia sp., Pontocrates arenarius, Paratylus swammer- 
dami, and others. Remains of small Schizopods (Mysidz) occurred in 
several of the stomachs. Pseudocwma cercaria was also of frequent 
occurrence, but the only species observed belonging to the Copepoda was 
Temora longicornis, and it was only obtained in the stomachs of the 
smaller fishes. The remains of Annelids occurred in several stomachs, 

but Starfish remains were rare. Another sample of five specimens from 
near the same locality as the last, but collected five days later, had nearly 
the same kind of food in their stomachs. 

A number of Whitings—about forty-one in all—collected off Aberdeen, 
between the 17th and 19th December, 1900, were also examined. The 
lengths of these specimens ranged from 12 to 172 centimetres, and nearly 
all of them had food in their stomachs; the food, so far as it could be 
identified, consisted mainiy of Crustacea and Annelids. Crangon 
allmanni was moderately frequent, Pandalina brevirostris was observed 
once, Gastrosaccus spinifer and the remains of other Mysidz were obtained 
in several stomachs, and specimens of Parathemisto were also not uncom- 
mon. A small Sepiola occurred in one stomach, a small Long Rough 
Dab about 3,4, centimetres long was found in another, and the remains 
of a small flat-fish (sp, ?) in a third. 

A sample collected off Aberdeen in 65 fathoms on May 17th, 1900, is 
21 - 
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noticed here because in the stomach of one of them, about 264 centi- 
metres in length, I found a specimen of Conchecia elegans, an Ostracod 
only hitherto observed in Loch Etive on the West Coast, and very rarely 
in the extreme North of Scotland. 

Schistomysis spiritus was frequent in the stomachs of twelve specimens 
collected off Aberdeen on June 10th, 1901; Crangon allmanni, Apherusa 
borealis, and Gammarus locusta were very rarely observed, while the only 
species belonging to the Copepoda obtained was Pseudocalanus elongatus. 
Oikoplew'a was observed in four of the stomachs and was moderately 
common in three of them, while Annelid remains occurred in five. 

A sample of Whitings, collected about ten miles off Aberdeen on 
September 3rd, 1901, measured from 103 to 19 centimetres in length. 
One of these had nothing in its stomach that could be distinguished, but 
the stomachs of four contained the following among other Crustacea :— 
Pandalus montagut, Pseudocuma cercaria, Callisoma crenata, Argissa 
hamatipes, Megamphopus cornutus, Calanus jinmarchicus, Pseudocalanus 
elongatus, Temora longicornis, and Metridia lucens ; Sagitta, and some 
other Annelids were also observed. 

Thirteen specimens from Aberdeen Bay, collected November 6th, 1901, 
and measuring from 15 to 24,8, centimetres, had very little food in their 
stomachs; Crangon vulgaris, jun., was observed in two; so also were 
Schistomysis inermis, Hyperia galba, and Gammarus sp. (jun.). Remains 
of Annelids were also observed in one or two of the stomachs, but any 
food that was present was not very easily identified. The stomach of 
one specimen, 74 centimetres, had a young flat-fish in its stomach, while 
in the stomach of the flat-fish itself, Calanus and fragments of Bathy- 
poreia sp. were obtained. The stomach of another specimen, 7 centimetres 
long, contained Hyperia galba, Pseudocalanus elongatus, and a few very 
young Decapoda. 

Fourteen specimens ranging in length from 9 to 14 centimetres, besides 
two at 154 cm. and one at 17 c.m., were captured in 68 fathoms about 
9 or 10 miles off Aberdeen, in November, 1901, and the examination 
of these gave the following results; the smaller specimens were found to 
have been feeding chiefly on Parathemisto oblivia—nearly every one 
of them having some of these Crustaceans in their stomach—the speci- 
mens were somewhat immature, but they all probably belonged to the 
species named ; a few other species such as Crangon allmannt, Paratylus 
sp., Temora longicornis, and Metridia lucens were also noticed. The 
stomachs of two of the larger specimens were empty, but the other con- 
tained fragments of two Spirontocaris securifrons. 

Other twelve Whitings ranging from about 14 to 20 c.m., collected 
in Aberdeen Bay on November 29th, had scarcely anything in their 
stomachs that could be identified; but so far as the contents could be 
made out, the fish appeared to have been feeding chiefly on Annelids ; 
but a few fragments of species of Mysidz were also observed. 

Schistomysis spiritus was the most common species in the stomachs of 
some Whitings captured off Collieston on July 5th, 1901; Pseudocuma 
cercaria occurred in four of these stomachs and was abundant in one of 
them ; Bathyporeia norvegica was present in one and Ozkopleura in six. 
A few other common forms were also observed. 

Six specimens from Smith Bank, Moray Firth, measuring 203 to 27 
centimetres, and collected June 5th, 1901, had very little in their 
stomachs that could be distinguished. A female of Ampelisca assimilis 
was about the only thing that could be satisfactorily determined ; while 
the remains of small fishes, Annelids, and what seemed to be fragments 
of a Crangon appeared also to form part of the food contained in these 
stemachs—all being considerably decomposed, 
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Ninety-seven specimens of Whitings from the Firth of Forth collected 
during April and May of the present year (1901) included the following : 
—A sample of twenty of medium size, measuring on an average about 25 
centimetres (or 10 inches) in length, and collected in April, had com- 
paratively little food in their stomachs, and what was of it was much 
decomposed ; but so far as it could be identified it was found to consist 
for the most part of Crangon allmanni, with occasionally the remains vf 
Pandalus montagui and small fishes. Two small Nephrops, 475 centi- 
metres in length (measuring to the end of the claws), were found in one 
of these stomachs. A sample of smaller Whitings—sixty-two in 
number—collected in April, and ranging from 12 to 15 centimetres in 
length, appear to have been feeding largely on small Crustacea at the time 
they were captured; every stomach was found to contain food, and some 
stomachs were well filled ; Crangon was, as usual, one of the organisms 
most frequently observed, and specimens sufliciently perfect to be identi- 
fied were found to belong to Crangon allmanni ; Paudalus montagut 
was also occasionally noticed. The Schizopoda were represented by 
Erythrops goesti, which was the only species observed, and it was one 
which occurred very often amongst the contents of the various stomachs. 
The Sympoda was represented by several species, such as Leucon 
nastea, Hudorella truncatula, Diastylis rostratus, and others; the Leucon 
was, however, the most common form. The Isopoda were apparently 
rare, only one—Astacilla sp.—being obtained. The Amphipoda were 
represented by a number of forms, the following being the most frequent : 
—-Ampelisca assimilis, spinipes, and macrocephala, Protomedeia fasciata, 
Dulichia porrecta, and others. The most common species of the Cope- 
poda observed was Temora longicornis; but Calanus jfinmarchicus, 
Pseudocalanus elongatus, Longipedia coronata, and Robertsonia tenuis 
were also noticed. The parasitic Copepod—Caliqus rapax—was found 
mixed up with the other things in one or two of the stomachs. I do not 
remember having previously observed Caligus amongst the food of fishes, 
but perhaps these specimens had been conveyed into the stomachs in 
which they occurred from adhering to some object which the fish had 
captured. Larval Balani (cypris stage) were not uncommon, and the 
Ascidian—Ozkopleura— was also found in nearly all the stomachs ; 
Annelids, on the otber hand, were rarely obtained. I give the following 
as examples of the contents of some of the stomachs, in order to show the 
variety of organisms sometimes found in them :— 

(1) Crangon allmanni, Erythrops goesti, Leucon nasica, Diastylis (%) 
lucifera, Diastylis rostrata, Ampelisca sp., Perioculodes longimanus, Melita 
sp., Protomedeia fasciata (male and female), Temora longicornis, Longi- 
pedia coronata, and Robertsonia tenuis. 

(2) Crangon allmanni, Leucon, Diastylis, Ampelisca sp. (? spinipes), 
Calanus, Temora (male), Oikopleura, 

(3) Erythrops goesti, Leucon, Diastylis, Eudorella emarginata, Ampe- 
lisea, Dulichia falcata, Pseudocalanus, and Longipedia coronata. 

A considerable difference, when compared with the sample just referred 
to, was observed in the food of some Whitings from the Firth of Forth, 
collected on May 13th, 1901; the average length of these specimens was 
about seven inches (173 centimetres), The food of this sample consisted 
largely of Schizopods (Schistomysis spiritus and ornatus), and Oikopleura 
was also abundant in several of the stomachs. A specimen of Gobius 
minutus was found in one stomach, and a young Hupagurus sp. and a speci- 
men of Metopa alderi in another, but otherwise the food, so far as it could 
be identified, consisted almost entirely, if not altogether, of Schizopods 
and Ozkopleura. From the occasional frequency and even abundance of 
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these small tadpole-like Ascidians in the stomachs of fishes, it is evident 
that, though minute, they are by no means unimportant as fish food, and 
especially when it is found that even comparatively large fishes feed upon 
them. It is also interesting to note that the Sagitte, which seem 
undoubtedly to prey on the smaller larval and post-larval fishes, are them- 
selves devoured, sometimes in quantity, by fishes of larger size. 

The annexed Table contains the names of the various organisms which 
have been found to constitute the food of Whitings :— 

CRUSTACEA. OTHER THINGS. 

Eupagurus bernhardus (Lin). Gobius minutus. 
Anapagurus levis (Thompson). Long Rough Dab 
EHupagurus sp. (young). ; 
Nephrops norvegicus (Lin.), (one 473 mm. to end) Remains of ftat-fishes. 

of claws). | Remains of other 
Crangon allmanni, Kinahan. | young fishes. 
Spirontocaris securifrons (Norman). Sepiola sp. 
Pandalus montagui, Leach. Oikoplewra (com- 
Pandalina brevirostris (Rathke). mon). 
Gastrosaccus spinifer (Goés). Sagitta bipunctata. 
Erythrops goesii, G. O. Sars. Annelid remains. 
Praunus (?) inermis (Rathke). Remainsof Starfishes. 
Schistomysis spiritus, Norman. 

» (2) ornatus, G. O. Sars. 
Leucon nasica, Kroyer. 
Hudorella emarginata (Kroyer). 

33 truncatula (Spence Bate). 
Diastylis rostrata (Goodsiz). 

xf lucifera (Kroyer). 
Diastylis sp. 
Pseudocuma cercaria (v. Beneden). 
Gnathia maxillaris (Mont.), (jun.). 
Astacilla sp. 
Parathemisto oblivia (Kroyer). 
Callisoma hopei (A. Costa). 
Hippomedon denticulatus (Spence Bate). 
Orchominella nana (Kroyer). 
Bathporeia norvegica, G. O. Sars. 
Bathyporeia sp. 
Argissa hamatipes (Norman). 
Harpinia neglecta, G. O. Sars. 
Ampelisca assimilis, Boeck. 

aA macrocephala, Lilljeborg. 
0 spinipes, Boeck. 

Ampelisca sp. (fragments). 
Amphilochus tenuimanus, Boeck. 
Stenothoé marina, Spence Bate. 
Metopa alderi (Spence Bate). 

5 pusilla, G. O. Sars. 
Leucothoé lilljeborgii, Boeck. 
Perioculodes longimanus (Spence Bate). 
Pontocrates arenarius (Spence Bate). 
Synchelidiwm brevicarpum (Spence Bate). 
Epimeria cornigera (Fabricius). | 
Apherusa bispinosa (Spence Bate). | 

x borealis (Boeck). 
Paratylus swammerdami (M. Edwards). 
Gammarus locusta (Lin.). 
Melita sp. 
Mera loveni (Bruzelius). 
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THE Foop or WuHItTINGS—continued, 

CRUSTACEA. OTHER THINGS. 

Cheirocrates sp. 
Megamphopus cornutus, Norman. 
Microprotopus maculatus, Norman. 
Protomedeia fasciata, Kréyer. 
Dulichia porrecta, Spence Bate. 

» falcata, Spence Bate. 
5,  monocantha, Metzger. 

Oythere porcellanea, G. S. Brady. 
»,  btuberculata, G. O. Sars. 

Cytheropteron humile, G. S. Brady and Norman. 
Asterope marie (Baird). 
Philomedes interpwncta (Baird). 
Conchecia elegans, G. O. Sars. 
Calanus finmarchicus (Gunner). 
Pseudocalanus elongatus, Boeck. 
Temora longicornis (O. F. Miller). 
Metridia lucens, Boeck. 
Candacia pectinata, G. S. Brady. 
Longipedia coronata, Claus. 
Bradya typica, Boeck. 
Robertsomia tenuis (Brady and Robertson). 
Caligus sp. 
Balanus (cypris stage). 
Megalops and other young forms of Crustacea. 

SAITHE OR GREEN Cop, Gadus virens, L. 

The stomachs of four moderately large specimens, kindly handed over 
to me by Dr. H. C. Williamson, were examined, and gave the following 
results :— 

(1) The stomach of a Saithe, 90 centimetres (36 inches) in length, 
contained one Haddock 28,1, centimetres (114 inches) long, one 
Whiting 244 centimetres (9? inches) long, two other round fishes 
(? Whitings) which measured about 20 and 26,%, centimetres (8 inches 
and 10? inches) respectively, and the backbone of another round fish of 
moderate size. 

(2) ASaithe, obtained in the Fish Market at Aberdeen, and which was 
slightly larger than the last, had in its stomach a Long Rough Dab 18,3; 
centimetres (73 inches) in length. 

(3) The stomach of another specimen from the Fish Market, and which 
measured 88 centimetres in length, contained the remains of fishes, but 
they were too much decomposed for identification. 

(4) The fourth specimen, which was a male, and was also obtained at 
the Aberdeen Fish Market, appears to have been specially voracious ; 
eight fishes were removed from its stomach, the dimensions of which were 
as follows :—One Common Dab 18 centimetres (71 inches) in length, and 
seven Whitings; two of the Whitings measured each 25 c.m. (10in.) in 
length, one measured 27 c.m, (10+in.), one 19 c.m. (7in.), one 144 em. 
(54in.), one 12 c.m. (44in.), and one 11 c.m. (4?in.) in length respectively. 

LytHE or Pouiack. Gadus pollachius, L. 

A considerable number of Pollacks have been examined—abcut ninety- 
two altogether—but the food contained in the stomachs ofa number of them 
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was too imperfect for satisfactory identification. In the stomachof a Pollack 
captured in the Bay of Nigg in the nets of the salmon fishers on February 
19th, 1900, the remains of several small fishes and Schizopods (Schis- 
tomysis spiritus) were observed. The following Crustacea were obtained 
in the stomach of another Pollack received from the salmon fishers on 
April 2nd, 1900, viz. :—Jdothea emarginata, Idothea-baltica, Idothea 
pelagica, and Idothea linearis; Amathilla homari, Parajassa pelagica, 
Caprella septentrionalis, and fragments of some other species. There 
was also a_ post-larval Eel in this stomach. Two stomachs 
obtained from the salmon fishers—one on April 16th and one on the 
17th—contained the following organisms :—Jdothea pelayica, Idothea 
emarginata, and Idothea linearis; Amathilla homari, Hyale nilssoni, 
Caprella septentrionalis, and remains of other Amphipods. A young 
Pollack about 473 centimetres (19,3, inches) in length was re- 
ceived from the salmon fishers on April 18th, and in its stomach the 
following Crustacea were obtained :—Schistomysis spiritus, Idothea 
baltica, Idothea pelagica, Idothea emarginata, and Caprella septentrionalis, 
as well as the remains of some Annelids. In the intestines of this fish 
over two hundred specimensof the cestoid parasite— Lchinorhynchus acus— 
were obtained, as well as a few nematodes. Another stomach received on 
April 19th contained an immense number of Caprella septentrionalis, as 
well as the remains of other Crustaceans and of Sand-eels. Ina stomach 
received from the salmon fishers on June 6th the remains of Amphipods, 
the genus and species of which were doubtful, was the only food 
observed. 

In the stomach of a Pollack received from the salmon fishers in July 
of this year (1901) Caprella septentrionalis was again common. The 
frequent appearance of this Caprella in the stomachs of these fishes 
seems to indicate that it must be more or less abundant somewhere in the 
vicinity of the Bay, and that it is a favourite kind of food with the 
Pollack. 

A Pollack about 27 centimetres in length, taken in 60 fathoms off 
Aberdeen on October 3rd, 1901, had the following organisms in its 
stomach :—A small round fish too imperfect for identification (its length 
would be about 9 centimetres), three or four Pandalus montagui, a few 
small Decapods (sp. 1), Hyperia galba, and a few Schizopods belonging to 
Myside. 

The following organisms were obtained in the stomachs of four 
Pollack taken in St. Andrews Bay in the salmon fishers’ nets during May, 
1901. These specimens measured about 43, 50, 51, and 62 centimetres 
in length respectively. The stomach of the first contained the remains of 
fish, one or two small Cephalopods and Crustacean and Annelid 
remains, but not sufficiently perfect for satisfactory identification. The 
second contained a large Sand-eel, Ammodytes sp. The third contained a 
specimen of Onos sp. (Motella) about 12 centimetres long; but in the 
fourth there was nothing that could be identified. 

A sample consisting of six specimens which were sent from Girvan, 
Firth of Clyde, in May, 1901, had scarcely any food in their stomachs 
that could be satisfactorily identified. The specimens measured from 27 
to 28 centimetres in length, and the stomach of one of them contained a 
small Labrus, very imperfect ; while the remains of Crustacea (probably 
of Crangon sp.) were observed in three. The contents of the other two 
stomachs were very much decomposed. Three specimens were sent from 
Girvan on October 15th, 1901, the length of which measured 234 c.m., 
33 c.m. and 43 c.m. respectively. The food contained in the stomachs of 
this sample consisted entirely of the remains of small Herrings or Sprats 
about 3 inches (75 mm.) long. 
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The annexed Table contains the names of various organisms observed in 
the stomachs of the various Pollacks examined :— 

ORGANISMS OBSERVED IN THE STOMACHS OF POLLACKS. 

CRUSTACEA. OTHER THINGS. 

Crangon vulgaris (Lin.). Labrus sp. (7 ¢.m.)e 
Crangon sp. | Onos sp. (12 ¢.m.). 
Pandalus montagui, Leach. Sand-eels (remains). 
Decapod remains. Herrings or Sprats, 
Schistomysis spiritus, Norman. about 5 inches, 
Schistomysis sp. | Young Eel. 
Idothea baltica (Pallas). Fish remains. 

»»  pelagica, Leach. Small Cephalopods. 
»  emarginata (Fabricius). 
»» linearis (Pennant). 

Hyperia galba (Montague). 
Hyale nilssoni (Rathke). 
Ampelisca spinipes, Boeck. 
Paratylus swammerdami (M. Edwards). 
Amathilla homari (Fabricius). 
Parajassa pelagica (Leach). 
Dulichia sp. 
Caprella septentrionalis (Kriéyer). 

Linc. Molua molva, L. 

Several specimens of small Ling were examined, but the only food 
observed in their stomachs consisted of the remains of Crustacea 
belonging to the Decapoda and Sympoda, but they were too imperfect for 
identification. A partly-digested Eel (Anguilla vulgaris) was found in the 
stomach of a small Ling captured in the Bay of Nigg on June 30th, 
1900. 

FIVE-BEARDED Rockiine. Onos mustela, L. 

The stomach of a specimen about 10 centimetres in length, sent from 
Annan on July 30th, 1900, contained a number of Amphipoda and other 
Crustacea, but they were too imperfect for identification. A Five- 
bearded Rockling taken in the Bay of Nigg, which measured about 12 
em. in length, had a number of Isopods and Amphipods (including Hyale 
lubbockiana) in its stomach, but the specimens were imperfect. 

Ten Rocklings from the Firth of Forth, collected on May 13th, 1901, 
measured from 13cm. to 234 cm. in length ; the stomachs of all these 
specimens contained food which consisted chiefly of small Crustaceans. 
Crangon allmanni was observed in eight stomachs, Pandalus montagua 
in two, and Hrythrops goesii in one; only one species (a Diastylis) 
belonging to the Sympoda (Cumacea) was observed in these stomachs, but 
no Isopods were obtained. The Amphipoda, on the other hand, were 
represented by a number of species, comprising Ampelisca macrocephala, 
Mera lovent, Protomedeia fasciata, Unciola planipes, and Dulichia falcata. 
No Copepods were observed in any of the stomachs, but several 
Ostracods, such as Bythocythere turgida, Bythocythere simplex, Loxoconcha 
impressa, and Macherina tenwissima, were noticed. The remains of small 
Ascidians and Annelids occurred in one or two of these stomachs, and 
also some young Balani (cypris stage). It may be mentioned that sixty- 
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five specimens of a Bomolochus taken from the gills and gill-covers of 
one of these Rocklings, appear to belong to a new species.* 

The annexed list contains the names of all the organisms observed :— 

List oF SPECIES IN THE STOMACHS OF FIVE-BEARDED ROCKLINGS. 

CRUSTACEA. OTHER THINGS. 

Crangon allmanni, Kinahan. Insect larva. 
Urangon sp. Small (?) Ascidians. 
Pandalus montagui, Leach. Annelids. 
Erythrops goesii, G. O. Sars. Starfish remains. 
Diastylis sp. 
Small Isopods. 
Ampelisca macrocephala, Lilljeborg. 
Ampelisca sp. 
Gammarus locusta (Lin.). 
Meera loveni (Bruzelius). 
Gammaropsis nana, G. O. Sars. 
Protomedeia fasciata, Kriyer. 
Unciola planipes (Norman). 
Dulichia falcata, Spence Bate 
Dulichia sp. 
Cythere lutea (O. F. Miiller). 
Loxoconcha impressa, Baird. 
Bythocythere simplex (Norman). 
Bythocythere turgida, G. O. Sars. 
Macherina tenwissima (Norman). 
Thalestris sp. 
Balanus (cypris stage). 

GREATER SAND-EEL. Ammodyteslanceolatus, Le Sauvage. 

Six Sand-eels from the Moray Firth, measuring 124 cm. to 163 cm. in 
length, and collected in June, 1900, were found to have been feeding largely 
on Copepods, and the following species were recognised :— Pseucdocalanus 
elongatus, Temora longicornis, Ectinosoma sp. (? sarsi), Stenhelia sp., and 
Lichomolgus sp. Larval Balan (cypris stage) were also of frequent 
occurrence. A sample comprising four specimens which were sent from 
Annan in April, 1900, had nothing in their stomachs that could be 
identified. 

In the stomach of a specimen from the Moray Firth (Smith Bank), 
collected on June 5th, 1901, many pelagic Copepods were observed, and 
they belonged for the most part to two species— Calanus finmarchicus and 
Pseudocalanus elongatus ; in this stomach no organisms other than the 
Copepods were noticed. I have notes of a sample of ten specimens 
collected on December 26th, 1900, but the locality where they are 
from is uncertain. The length of these specimens ranged from 154 
cm. to 174 cm., and the stomachs of all of them contained food. The 
food in three was not sufficiently perfect for identification, but the 
contents of the others consisted almost entirely of pelagic Copepods, the 
prevailing species being Temora longicornis. Calanus finmarchicus was 
observed in one, and a number of specimens of Centropages typicus were 
obtained in another stomach ; a young Mytilis (?) edulis occurred in one, 
and larval Balani (cypris stage) in one.} 

*This Bomolochus is described at p. 289 of the present Report, under the name of 
Bomolochus onosi. 
+ Van Beneden states (Les Poissons des Cotes de Belgique, p. 64) that the food of the 

closely-allied species, Ammodytes tobianus consists also of microscopic Crustacea. 
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The annexed list contains the names of all the organisms observed :— 

List oF ORGANISMS FROM THE STOMACHS OF GREATER SAND-EELS. 

CRUSTACEA. OTHER THINGS. 

Calanus finmarchicus (Gunner). Young Mytilis. 
Pseudocalanus elongatus, Boeck. 
Temora longicornis (O. F. Miiller). 
Centropages typicus, Kriyer. 
Ectinosoma sp. | 
Stenhelia sp. | 
Lichomolgus sp. 
Balanus (eypris stage). | 

Lonc Rouen Das. Drepanopsetta platessoides (Fabr.). 

The stomachs of one hundred and five Long Rough Dabs, chiefly small 

specimens, have been specially examined ; twenty-eight from the Shetland 

district were collected on September 4th, 1900, and other five on May 

17th, 1901; sixty specimens from the Firth of Forth were collected in 

May, 1901, and other six on July 13th. Six specimens from deep water 
about ten miles off Aberdeen were collected on September 3rd, 1901. 

The food observed in the stomachs of the specimens from Shetland, 

which were collected sixty-five miles south-east of Sumburgh Head on 

September 4th, 1900, was in some cases largely composed of the remains 

of Annelids,while in others it consisted chiefly: of Starfish remains. 

The length of the specimens ranged from 4,3, cm. to 16 cm., but fully 

57 per cent. were under 10 cm., and it was the food of the larger 

specimens that was composed chiefly of Annelids, while that of the smaller 

consisted for the most part of small Starfishes (Ophiurids). Small Crustacea 

were also moderately frequent in the stomachs of both the larger and smaller 

fishes, but Mollusca were rarely obtained. The Crustacea included 

examples of several groups. The Decapoda were represented by small 

Hermits, the species of which could not be clearly made out ; Erythrops 

serrata represented the Schizopoda, and Hemilamprops rosea and Diastylis 

sp. the Sympoda. The Amphipoda comprised several species, such as 

Hippomedon denticulatus, Halimedon parvimanus, Ampelisca m acrocephala, 

the rare Dulichia monacantha, and others. Cythere dunelmensis and 

Bythocythere simplex represented the Ostracoda, but the only Copepoda 

observed were Calanus finmarchicus aud Temora longicorns. 'The second 

sample from Shetland was from 85 fathoms and collected on May 17th, 

1901 ; the specimens of this sample measured 71, 10}, 124, 144, and 181 

centimetres respectively. In the stomach of the first two, specimens of 

Leucon nasica and some other Crustacean remains were observed ; in the 

stomach of the second there were two small specimens of Natica and of 

two other small univalves (imperfect), all of them containing Hermit Crabs ; 

the stomach of the third contained two Naticas and a few very young 

Fusus sp., all with Hermits ; the fourth had in its stomach several small 

Naticas, one specimen of the somewhat rare Adeorbis subcarinatus and a 

Trophon (or Difrancia) sp., all of which had small Hermits located in 

them ; in the stomach of the fifth, a specimen of Anapagurus levis was 

found occupying the shell of a small Natica, and there were also one or 

two small Fusus containing hermits, even the shell of a Ditrupa was 

observed which had been utilised by a tiny Hermit; this last was the only 
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stomach of the present sample in which the remains of Starfishes were 
observed. 

Of the sixty specimens from the Firth of Forth collected during May, 
1901, thirty-four measured from 71+ to 91 centimetres and twenty-six 
from 10} to 19} centimetres in length. Crustacea formed the principal 
part of the food of all the specimens, the only difference was that 
Ostracoda and Copepoda, which were frequent in the stomachs of the 
smaller fishes, were seldom observed in those of the larger. The remains 
of Annelids were not very common, and Starfish remains were rarely 
noticed. The shells of small univalve Molluscs containing Hermits were 
met with in one or two of the stomachs. The variety of the Crustacean 
species was considerable, but none of the larger Decapods were obtained, 
Crangon (?) allmanni, which was not observed very often and was usually 
in a more or less fragmentary condition, was the largest of the Crustacea 
noticed. rythrops goesii, Schistomysis ornata, ‘and Leucon nasica 
occurred very frequently ; Psewdocuma cercaria, Diastylis lucifera, and 
one or two other species of Sympoda were also observed. No Isopod 
species was obtained in the stomachs of this sample. The Amphipoda 
were represented by a number of species, some of them being rare forms ; 
their names are all entered in the tabulated list, but a few may be given 
here :—Ampelisca macrocephala, Ampelisca brevicornis, Haploops 
tubicola, Amphilochus tenuimanus, Cheirocrates sundewalli, Protomedeia 
Jasciata, Dulichia monacantha (not previously noticed in the Firth of 
Forth), and others. Bythocythere simplex and Cythere dunelmensis. 
belonging to the Ostracoda, were occasionally noticed, so also were the 
two species of Copepoda—Longipedia coronata and Robertsonia tenuis. 
Other things observed included larval Balani (cypris stage) and several 
Anemones. The sample of Long Rough Dabs from the Firth of Forth 
collected at Station V. on July 13th, which were all under 10 centimetres 
in length, did not have very much food in their stomachs, and what 
was of it consisted chiefly of Crustacea. Ampelisca assimilis and 
Erichthonius deformis were observed in these stomachs and were the 
only species satisfactorily identified. 

Six specimens from the deep water off Aberdeen collected on September 
3rd, 1901, had an average length of about 13 centimetres. The food 
contained in their stomachs was very similar to that observed in the 
specimens from the Firth of Forth. 

The following list contains the names of the various organisms referred 
to in the preceding notes :— 

List of Species Founp IN THE Stomacus or Lone Rouau Dass. 

CRUSTACEA. OTHER THINGS. 

Eupaqurus (?) cuanensis (Thomp. ) 
Anapagurus levis (Thomp. ). 
Eupagurus sp. (small). 
Crangon allmanni, Kinahan. 

»  nanus (Kroyer). 
Young Carida (? Pandalus). 
Hrythrops goesii, G. O. Sars. 
Schistomysis ornata (G. O. Sars). 
Hemilamprops rosea (Norman). 
Leweon nasica, Kroyer. 
Eudorella sp. 
Diastylis rathkii (Kroyer). 

| Young fish (Herring 
or Sand-eel, 37 
mm. long). 

Tellina (2) tenuis. 
Natica sp. (small). 
Turritella terebra. 
Adeorbis subcarinatus. 
Fusus sp. (jun.). 
Pleurotoma septangu- 

laris. 
Pleurotomatrevelyana. 

¥ turricola. 
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List or Specres Founp IN THE Stomacus oF Lona Rove Dass—continud. 

i ee a ee es 

CRUSTACEA. OTHER THINGS. 

Diastylis lucifera (Kroyer). Trophon (or Defran- 
Pseudocuma cercaria (P.-J. v. Beneden). cia) sp. 
Hippomedon denticulatus (Spence Bate). Defrancia sp. 
Tryphosella hdringit (Boeck). Annelids (Cheeto- 
Harpinia neglecta, G. O. Sars. poda). 
Ampelisca typica (Spence Bate). Ditrupa sp. ’ 

3 brevicornis (A. Costa). Starfish — (Ophiura) 
a macrocephala, Lilljeborg. remains. 
- assimilis, Boeck. 

Haploops tubicola, Lilljeborg. 
Amphilochus tenuimanus, Boeck. 
Metopa sp. 
Lewcothoé lilljeborgii, Boeck. 
Perioculodes longimanus (Spence Bate), 
_Pontoerates arenarius (Spence Bate). 
Halimedon parvimanus (Spence Bate). 
Cheirocratus sundewalli (Rathke). 
Aora gracilis (Spence Bate). 
Protomedeia fasciata, Kroyer. 
Photis longicaudata (Spence Bate). 
Erichthonius deformis, M. Edwards. 
Dulichia porrecta, Spence Bate. 

», falcata, Spence Bate. 
oe monacantha, Metzger. 

Phtisica marina, Slabber. 
Cythere concinna, T. R. Jones. 

a limicola, Norman. 
f dunelmensis (Norman). 

Loxoconcha tamarindus (T. R. Jones). 
Bythocythere simplex (Norman). 
Calanus firmarchicus (Gunner). 
Temora longicornis, O. F. Miiller. 
Longipedia coronata, Claus. 
Hictinosoma sp. 
Robertsonia tenuis (Brady and Robertson). 
Balanus (cypris stage). 

Wuirr or Saw Fiuxce. Lepidorhombus whiff (Walb). 

The Sail Flukes examined were coliected, for the most part, from deep 
water (85 fathoms) north of Shetland on May 17th, 1901. The number 
of specimens was thirty-one, and they measured 11} to 20 centimetres in 
length. The food observed in their stomachs consisted almost entirely of 
Crustacea, but it was in most cases very fragmentary. The Euphausiide 
were most in evidence as an article of food, but the genus or species could 
not be satisfactorily determined; these Schizopods occurred in the 
stomachs of fully half the number of the fishes examined. Hrythrops 
serratus was also frequently observed. Crangon (1) allmanni was found 
in three stomachs and Nika edulis in one; Ampelisca brevicornis was 
obtained in three, and the remains of Annelids in one, but these 
organisms were comparatively few in number. 

In the stomach of a moderate-sized Sail Fluke captured off Aberdeen 
on July 7th, 1900, a Sepiola sp. (?) and the remains of Crangon sp. 
were found, 
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The names of the various organisms are given in the tabulated 
list annexed :— 

Sprecigs Founp 1n SromMacus oF Sait FLUKEs. 

CRUSTACEA. OTHER THINGS. 

Remains of Decapods. | Sepiola sp. 
EHupagurus sp. | Remains of Anne- 
Nika edulis, Risso. | lids. 
Crangon (?) allmanni, Kinahan. 
Remains of Euphausiide sp. 
Erythrops serratus, G. O. Sars. 
Ampelisca brevicornis (A. Costa). 

Scaup-FisH. Platophrys laterna (Walb.). 

A single specimen from the Clyde was captured between Rhuad Point 
and Ailsa Craig in 22 to 25 fathoms on October 4th, 1901, and measured 
about 123 centimetres. A few fragments of Crangon allmanni was the 
only food observed in the stomach of this specimen. 

Puaice, Pleuronectes platessa, L. 

Two hundred and twenty-six Plaice, most of them small, have 
been examined. 

Highteen specimens from the Moray Firth, collected on May 18th, 
1900, and measuring from 7} to 20 centimetres, appeared to have been 
feeding for the most part on Lugworms, Arenicola sp., as the food 
contained in their stomachs, as far as it could be distinguished, consisted 
of the remains of these Annelids. 

One hundred and thirty-five specimens were from Annan (Solway Firth), 
and were collected on April 30th, 1900 ; eighty-two of these specimens were 
under 10 centimetres in length, while the other fifty-three ranged from 
10 to 19 centimetres. The stomachs of nearly all these fishes contained 
food, but it was in many instances too imperfect for satisfactory 
determination. The organism which composed the principal part 
of the food of the smaller specimens was Hurytemora velox, one of the 
Copepoda. Corophiwm grossipes, remains of Schizopods (Mysidz), larval 
Balani, fragments of lamellibranch shells and of polychete worms were 
also occasionally observed. The food of the larger Plaice, on the other 
hand, consisted for the most part of small lamellibranchs, such as 
Tellina (chiefly T. baltica), Cardium sp. (probably young C. edule and 
C. fasciatum). Copepods were rarely observed in the stomachs of the 
larger Plaice. Another sample from Annan consisting of twenty-four 
small specimens, ranging from 3? to 4} centimetres in length and 
collected on June 26th, exhibited, as regards their food, a somewhat 
remarkable contrast to those previously examined which were collected in 
April. The food in the stomachs of the present sample consisted entirely 
of the Copepod Jonesiella spinulosa, one of the Harpacticide; this 
species occurred in considerable numbers in almost all the stomachs in this 
sample. In the stomachs of another sample from the same place and 
collected at the same time, but ranging from 7 to 7} centimetres 
in length, Jonesiella was again of frequent occurrence, but a second 
Harpactid— Canuella perpleca— was also moderately common ; specimens 
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of Cythere (?) pellucida were occasionally noticed, as well as a few 
Foraminifera and fragments of Crangon vulgaris. A further sample of 
seven fishes, which measured from 10 to 15 centimetres, had Annelids in 
the stomachs of five of them; Amphidotus sp. was observed in one, but 
the contents of the others could not be distinguished. Eighteen 
specimens, also from Annan, and collected on July 30th, 1900, had very 
little in their stomachs, the only organisms identified being small 
lamellibranchs (Cardium sp.), Gasteropods (Rissoa sp.), Canuella 
perplexa, the remains of one or two Amphipoda and small Annelids. 

In the stomach of a moderate-sized Plaice obtained from the fishermen 
at the Bay of Nigg on March 29th, 1900, the following species were 
obtained: —Amathilla homari, Gammarus locusta, Idothea baltica and 
Idothea emarginata ; while in the stomachs of a few Plaice, also of moderate 
size, taken in the Bay of Nigg on April 11th, 1901, only the remains of 
Annelids were observed. 

The names of the organisms from the stomachs of the Plaice referred to 
in the preceding notes will be found in the annexed Table :— 

Spectres FounpD IN THE STOMACHS OF PLAICE. 

| 
CRUSTACEA. | OrHeR THINGS. 

| 

Crangon sp. (small). | Mytilus (2) edulis. 
Praunus (?) inermis (Rathke). Cardium sp. (small). 
Pseudocuma cercaria (P.-J. van Beneden). — Tellina (?) tenwis. 
Idothea baltica (Pallas). Tellina (?) baltica (in 

38 emarginata (Fabricius). | nearly all the 
Bathyporeia sp. stomachs). 
Pontocrates arenarius (Spence Bate). | Donax sp. 
Amathilla homari (Fabricius). | Hydrobia ulve. 
Gammarus locusta (Lin.). Rissoa sp. 
Corophiwm grossipes (Lin. ). Annelids  (Poly- 
Cythere (?) pellucida, Baird. cheeta sp.) 
Lurytemora velox (Lilljeborg). Annelids (Lugworms 
Canuella perplexa, T. and A. Scott. chiefly). 
Jonesiella spinwlosa (Brady and Robertson). Amphidotus sp. 
Balanus (eypris stage). | Polystomella  striato- 

punctata. 

Lemon Sotz. Pleuronectes microcephalus, Donovan. 

Several Lemon Soles were examined, but the remains of Annelids 
formed, as usual, nearly the whole of their food; the only other thing 
worth recording here is an example of Acidicola rosea, Thorell, found in 
the stomach of a specimen from the Moray Firth ; this Copepod lives 
within the branchial sac of an Ascidian, and probably the Lemon Sole 
had swallowed one of these Ascidians, and the Acidicola had then some- 
how parted company with its host. 

It has been pointed out in former reports on the food of Lemon Soles* 
that Annelids constitute by far the largest proportion of it, but it has 
also been shown that a considerable number of the stomachs that have 
been examined have been empty. With reference to the frequent appar- 

*See papers by Dr. Ramsay Smith in Part IIT. of the 7th, 8th, 9th, and 10tth Annual 
Reports of the Fishery Board for Scotland. Twill refer later and more particularly to 
some of the results given in these papers, but the following figures may be noted here. 
Out of 821 stomachs of Lemon Soles examined, 333 were empty or contained matter that 
was not distinguishable and 383 contained Annelids, so that only 105 (or scarcely 114 
per cent.) of those stomachs contained other than Annelid food, 
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ent absence of food in the stomachs of Lemon Soles, it is interesting to 
note in the work by Professor P. J. van Beneden on the Fishes of the 
Coasts of Belgium, already alluded to, that the author in speaking of 
these fishes remarks :-—“‘ Nous ne connaissons done ne leur pature ni les 
vers qui les hautent,” and again—‘ Nous avons eu, au mois de juin, 
Yoccasion d’en étudier deux examplaires provenant de la cote de Norwége, 
tous les deux trés-frais; ils ne contenaient riens dans leur estomac, ni 
aucun parasite sur les branchies et dans les intestines.” * 

Common Das. Pleuronectes limanda, L. 

Sixty-eight specimens of Common Dabs have been examined, forty- 
one from Aberdeen Bay, seven from the Firth of Forth, and twenty from 
Annan. 

Two from a sample collected in Aberdeen Bay in September, 1900, had 
some Amphipods and the remains of Starfishes in their stomachs, but 
they were not sufficiently perfect for identification. The stomachs of 
eighteen specimens captured in the vicinity of Aberdeen on September 
20th and 25th, 1900, and ranging from 10 to 30 centimetres in length, 
were all found to contain food, and there was no appreciable difference in 
the food of the smaller from that of the larger specimens, which, in all of 
them, consisted principally of brittle Starfishes in a very fragmentary 
condition. In some cases the food consisted entirely of Starfish remains, 
but in a number of the stomachs of a few other things were also observed. 
In one a young hermit was obtained, and Apherusa borealis in another. 
Pariambus typicus was noticed in several, and the remains of other 
Crustacea not perfect enough for identification ; young Molluses—such as 
Cardium echinatum—and Annelid remains were also occasionally 
observed. Paratylus falcatus, a somewhat rare Amphipod, was obtained 
in the stomach of a specimen about 13 centimetres in length, The food 
contained in the stomachs of another sample from Aberdeen Bay, col- 
lected on June 10th, 1901, exhibited a greater variety in the organisms 
of which it was composed. The number of fishes in this sample was 
twenty-one, and they were mostly of small size ; none of them reached 
six inches in length, while the smallest measured about three inches (or 
from 7,3, em. to about 143 cm.). Annelids and brittle Starfishes 
formed the principal part of their food, but there were also a considerable 
number of other things observed, as shown by the following examples :— 
A Dab, 144 cm, in length, had in its stomach Montacuta ferruginosa, 
Venus fasciata (jun.), Mya arenaria (jun.), Chiton sp., Philine scabra, 
Pariambus typicus (and some other Amphipods —the fragments only 
remaining), several Cythere (?) confusa, Ophiura albida (there were 
fragments of this and probably also of another species), and a few speci- 
mens of Miliolina seminulum. In the stomach of another were found 
the remains of Starfishes (Qphiuroids) and Annelids; Metopa rubro- 
vittata, Apherusa borealis, Cythere confusa, and other Crustaceans. 
Apherusa borealis occurred in several stomachs; Leucothoé lilljeborgit, 
Argissa hamatipes, Microprotopus maculatus, Dulichia sp., and a few 
other Amphipods were also obtained, but they were all more or less 
damaged. Young Mysidz were observed in some of the stomachs, but 
no Isopods were met with. In view of the difference between the food 
observed in the stomachs of these Dabs and that obtained in the stomachs 
of previous samples, the question may be asked:—Was the difference due 
to a greater variety of suitable organisms on the ground where these 
Dabs were feeding, or was the difference the result of more or less 
deliberate choice—the fishes being more inclined to feed on certain 

* Les Poissons des Cotés de Belgique, p. 77, 
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organisms at one time, while at another time they preferred different 
forms? Probably the food present on the ground determines, to some 
extent, the kind of organisms that are to be found in the stomachs of 
such fishes as are at Jeast partly or wholly omnivorous. 

A sample of twenty small Dabs—some of them being under two inches 
in length—were sent froni Annan on April 30th, 1900. The food of 
this sample consisted of small lamellibranchs and other Molluscs ; Amphi- 
pods such as Bathyporeia sp., Corophium grossipes, and Gammarus; and 
a few Copepods,chiefly Hurytemora, were also observed, besides fragments 
of Annelids, Zoophytes, etc., but nothing very particular was noticed. 

The stomachs of seven specimens from the Firth of Forth, collected on 
May 13th, 1901, contained several small Hwpagurus (? cuanensis), several 
Ampelisca sp., Stenothoé marina, Paramphithoé monocuspis, Cheirocrates 
intermedius, and Dulichia falcata, and also some remains of Annelids. 
The names of all the species will be found in the list annexed :— 

List or ORGANISMS FounpD IN THE Stomacus of Common Daps. 

CRUSTACEA. 

Eupagurus cuanensis (Thomp.). 
Hupagurus sp. 
Crangon sp. (jun.). 
Young Mysidee. 
Idothea baltica (Pallas). 
Idothea sp. (jun.). 
Bathyporeia sp. 
Argissa hamatipes (Norman). 
Ampelisca sp. (fragments). 
Stenothoé marina, Spence Bate. 
Metopa alderi (Spence Bate). 
Metopa (?) rubrovittata, G. O. Sars. 
Metopa sp. 
Leucothoé lilljeborgii, Boeck. 
Paramphithoé monocuspis, G. O. Sars. 
Apherusa borealis (Boeck). 
Paratylus falcatus (Metzger). 
Gammarus locusta (Linn. ). 
Cheirocrates intermedius, G. O. Sars. 
Photis sp. 
Microprotopus maculatus, Norman. 
Corophiwm grossipes (Lin.). 
Dulichia falcata, Spence Bate. 
Pariambus typicus (Kroyer). 
Cythere confusa, Brady and Norman. 
Eurytemora velox (Lilljjeborg). 
Longipedia coronata, Claus. 
Ectinosoma sp. 

OTHER THINGS. 

| Remains of small 
fish. 

Mya arenaria (jun.). 
Cyprina (jun.). 
Cardium  echinatum 

(jun.). 
Mactra sp. 
Venus fasciata (jun.). 
Montacuta — ferrugi- 

NOSG. 
Chiton sp. 
Philine scabra. 
Annelid remains. 
Echinocyamus — pus- 

illus. 
Ophiura albida. 
Starfish remains. 
Hydrozoa. 
Miliolina siminulum. 

FiLounDER. Pleuronectes jflessus, L. 

A considerable number of Flounders obtained from the salmon fishers 
at the Bay of Nigg have been examined, but the stomachs of most of 
them contained only the remains of Annelids, which were usually too 
much decomposed for identification, the only form recognised being the 
common Lugworm (Arenicola). Of seven specimens obtained on March 
19th, 901, the stomachs of six did not contain anything that could be 
identified, but the following organisms were obtained in the other one, 
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viz. :—Idothea baltica, pelagica, and emarginata, and also Gammarus 
locusta. The stomachs of eleven specimens were obtained on the 23rd, 
and five of these contained only a little digested matter ; one was full of 
small Annelids, with the addition of a Crangon vulgaris, while the food 
contained in the other five was composed of Annelids and Amphipods 
ee us (1) locusta chiefly). 

A small Flounder from Annan, collected on April 30th, 1900, and 
measuring slightly over 13 centimetres, had its stomach and intestines 
filled with Corophium grossipes. Two other specimens, somewhat larger 
(about 17 to 191 cm.), from the same place, and collected at the same 
time as the last, had numerous fragments of Vellina baltica and a few 
small Cardiwm sp. in their stomachs. 

In the stomachs of several of the Flounders obtained at various times 
from the salmon fishers at the Bay of Nigg, small Portunus (P. holsatus, 
jun.), Idothea emarginata, Idothea pelagica, Paratylus swammerdami, 
and Amathilla homari were Sessa The names of the different species 
are given in the Table :— 

Species FouND IN THE STOMACHS OF FLOUNDERS. 

CRUSTACEA. OTHER THINGS. 

Portunus sp. (small), Cardium sp. 
Crangon vulgaris (Lin.). Tellina baltica. 
Idothea baltica (Pallas). Hydrobia ulve. 

i pelagica, Leach. Annelids (Arenicola 
ce emarginata (Fabricius). and others), 

Paratylus swammerdami (M. Edwards). 
Amathilla homari (Fabricius). 
Gammarus locusta (Lin.). 
OCorophiwm grossipes (Lin.). 

Buiack Soie. Solea vulgaris, Quen. 

The following are notes of the contents of twenty-five stomachs of 
Solea vulgaris examined at different times ; all the specimens, with the 
exception of four from the Clyde, were from Annan. The Annan speci- 
mens were of small size, ranging from 6 to 18 centimetres in length ; 
the four from the Clyde were larger, and measured 241 to 32 centimetres. 
The food in the stomachs of the Clyde specimens, so far as it could be 
identified, consisted of Annelids and lammellibranch Mollusca. The 
food of the Annan specimens was similarly composed of Annelids, but 
there were also a few Crustaceans observed, such as Corophiwm grossipes, 
a specimen of Hyperia (2) galba, a few Copepoda (gen. et sp.?), and a few 
Ostracoda (Cythere sp.), but the specimens were not in very good 
preservation. 

HEBRIDEAN Smetr. Argentina sphyrena, L. 

Twenty-four specimens of the Hebridean Smelt (or Argentine), 
collected fifty miles to the eastward of Fair Island on October 19th, 
1900, were examined on the 26th of the same month. The lengths of 
the specimens ranged from 15 to 21 centimetres. Annelids appeared to 
form the principal part of the food of these specimens, but the smailer 
Crustacea were also fairly well represented, and the following Molluscan 
species were observed :—Tellina prismatica (once), Philine scabra (in 
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two stomachs), and Dendronotus sp. (once). Tomopteris (one of the 
Annelida) was obtained in three stomachs, and in one of them a con- 
siderable number of this curious species was found, the tube of a species of 
Pectinaria was also noticed. The Crustacea comprised the following 
amongst other species :—Crangon allmanni, which was obtained in six 
stomachs, and a young Portunis in one ; Ampelisca macrocephala occurred 
in one, and Stenothoé marina in six. Proto pedata was observed in five 
stomachs, many specimens being found in one or two of them ; Dulichia 
sp. and a few other Amphipods which could not be satisfactorily 
determined were also observed. The only Copepod noticed was Longt- 
pedia coronata, and it occurred ir only one of the stomachs examined. 
In only one stomach were the remains of Starfishes observed. All the 
stomachs contained food, and the names of the organisms observed in 
them are given in the annexed 'l'able :— 

SPECIES OBSERVED IN STOMACHS OF HEBRIDEAN SMELT. 

CRUSTACEA. OTHER THINGS. 

Portunus sp. (jun.). Tellina prismatica. 
Crangon allmanni, Kinahan. Philine scabra. 
Ampelisca macrocephala, Lilljeborg. Dendronotus sp. 
Stenothoé marina, Spence Bate. Pectenaria, Tomop- 
Pontocrates altamarinus (Spence Bate). terts, and other 
Dulichia sp. Annelids. 
Pariambus typicus (Kroyer). Starfish remains. 
Amphipod remains. 
Longipedia coronata, Claus. 

Herring. Clupea harengus, L. 

The stomachs of two hundred and fifty-seven Herrings have been 
examined ; they are from the following places :—A sample from Annan, 
collected on July 30th, 1900, and one from Ballantrae, Firth of Clyde, 
collected on March 15th, 1901; a sample of twenty-three from the Firth 
of Forth, collected in May, 1901; another of fifteen from the Bay of 
Nigg, collected on June 19th, 1900, and of sixty from Aberdeen Bay (six 
being collected on August 14th, five on November 9th, and thirty-one on 
December 17th, 1900, and eighteen on June 6th, 1901). There was also 
a sample of Herrings collected off Collieston on July 5th, 1901, but with 
the exception of the specimens from the Clyde all chose examined were 
of small size. 

The sample from Annan, collected in July, measured from 6 to 95 
centimetres in length ; all their stomachs contained Schizopods, which 
appeared to belong chiefly to one species, Neomysis vulgaris; the only 
other organisms noticed were one or two specimens of Macropsis slabbert, 
which occurred in the stomach of one of the smallest Herrings. Some 
Copepods were obtained in a few of the stomachs, but the only species 
identified was Ectinosoma atlanticum. A small Mytilus was also 
observed. 

In the stomach of a Herring from Annan, collected in May, 1900, and 
measuring about 104 centimetres in length, numerous Copepods were 
observed, all belonging to Eurytemora velox; there were also fragments 
of Myside and a small Amphipod. 

The specimens from Ballantrae were collected by Mr. Dannevig, who 
kindly permitted me to examine them; they ranged from 21} to 30} 

2k 
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centimetres in length. The only food observed in the stomachs of this 
sample consisted of larval Crustaceans. 

The Herrings from the Firth of Forth measured from four to nearly 
five inches (10 to 143 em.) in length ; the stomachs of all the specimens 
contained food which for the most part consisted of pelagic Copepods 
and larval Balani (cypris stage). Oikopleure were moderately common 
in at least eight of these stomachs. The Copepods most frequently 
observed were Pseudocalanus elongatus, Temora longicornis, and 
Centropages hamatus ; Podon leuckartii (G. O. Sars), one of the Cladocera, 
was also of frequent occurrence. A few other organisms were occasionally 
noticed ; but those mentioned above formed the chief constituents of the 
food of this sample of Herrings. ey 

In June, 1900, a shoal of young Herrings came into the Bay of Nigg; 
fifteen of them, collected on the 19th, and measuring from 5} to 64 
centimetres, were examined, and the food contained in their stomachs was 
found to consist entirely of Copepods, some of which were pelagic, while 
others were demersal forms. The species identified were Temora longi- - 
cornis, Idya furcata, and Dactylopus tisboides. 

A small lot of average-sized Herrings, collected off Aberdeen on 
August 14th, had apparently, like those from the Bay of Nigg, been 
living entirely (or largely) on Copepods—no other organisms being 
observed in their stomachs—but the specimens were scarcely perfect 
enough for identification. 
A sample of Herrings from Aberdeen Bay, collected on November 

11th, 1900, and measuring from 13 to 144 centimetres in length, had 
nothing in their stomachs that could be identified. Another lot, also 
from Aberdeen Bay, and comprising thirty-one specimens, measuring 
from 124 to 154 centimetres, were collected on December 17th, 1900. 
The stomachs of all these specimens contained a considerable amount of 
food, which consisted very largely of Parathemisto oblivia and Sagitta ; 
Calanus finmarchicus occurred also sparingly in nearly all the stomachs ; 
but this species, except in a very few examples, formed but a small propor- 
tion of the food. Temoralongicornis, Metridia lucens, Candacia pectinata, 
and fragments of a Schizopod (‘‘ Euphausida”) were occasionally observed, 
but, as already stated, the principal constituents of the food of these 
Herrings were Parathemisto and Sagitta. It will be observed that the 
food of this sample of MHerrings is in marked contrast to that 
found in the stomachs of those previously described. JI do not remember 
having formerly observed Sagitta so plentiful in the stomachs of fishes as 
a constituent of their food. Many observations have been made on the 
food of fishes, but they were frequently made under conditions that did not 
admit of exact microscopical examination, and the presence of Sagitta may 
have thus at times been overlooked. It has also to be remembered that 
the Sagitta, like other creatures not protected by a chitinous or calcareous 
test, are readily acted upon by the gastric fluid and soon become 
unrecognisable, so that unless the fish had been feeding on these organisms 
shortly before or about the time it was captured they may become so 
much decomposed as to be indistinguishable. 

In order to indicate more clearly the peculiar character of the food 
found in the stomachs of these Herrings I subjoin a short extract from the 
records made when the fish were examined :— 

[TaBLE. 
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SIZE OF Fisu. KIND OF Foon. 

13°0 em.| Sagitta, few ; Parathemisto, none ; Calanus, frequent ; Metridia, very rare, 
ia ar Pa numerous ; — frequent ; oF few. 
a2, a numerous ; 3a frequent ; _ rare ; Temora, rare, 
MAT ys a frequent ; a few ; “ few. 
TE Wy ae Re frequent ; * common ; a few. 
145 ,, = numerous ; ay frequent ; a few ; Temora, rare. 

The records for the whole thirty-one stomachs are very much a 
repetition of the part here abe and the peculiarity of the food contents 
will be more noticeable when cofipared with the food of the next sample 
of Herrings, which are also from Aberdeen Bay, but which were collected 
on June 10th of the present year (1901). In this sample there were 
eighteen Herrings, the lengths of which ranged from 13 to 164 centi- 
metres, and their food consisted very largely of pelagic Copepods, the most 
common form being Temora longicornis, a species which in the last 
sample held a very subordinate place as a constituent of their food. 
Pseudocalanus elongatus was moderately frequent, but larval Balani 
(cypris stage), though found in a considerable number of the stomachs, 
were not very numerous ; on the other hand, Schistomysis spiritus, which 
only occurred in a few stomachs, was common or abundant in one 
or two of them. Ovkoplewra, which were common in the stomachs of 
some of the Herring from the Firth of Forth, were also moderately 
frequent in the stomachs of this lot. Subjoined is part of the notes made 
when this sample of Herrings was examined, as it will show more clearly 
the contrast between their food and the food of the previous sample :— 

ous Be KIND OF Foon. 

15°8 cm. | Copepods, frequent (Temora and Pseudocalanus); young Balani,few; Oikoplewra, many. 
Tacs 5 oS common (_,,_ (chiefly), - Stars: ay few ; AA many. 
14°0)).53 5 frequent ( ,, and a4 none ; 5 none, 
162 =, fe abundant(,, (chiefly), ? )". : Schistomysis spir itus, common. 
SO ss aS abundant( ,, (chiefly), none ys abundant, 
1675.7 55 ai few Gis5 and Pseudocalanus) : young "Balani, few. 

Four specimens captured off Collieston on July 5th, 1901, measured 14, 
14, 14,3,, and 153 centimetres respectively, and the food observed in 
their stomachs was as follows :— 

(1) Copepods, frequent (Acartia sp.); Podon sp., very rare; young 
Balani, very few. 

(2) Copepods, frequent (they appear to be mostly Acartia sp. and 
Pseudocalanus elongatus) ; remains of a Schizopod ; Podon sp., very 
rare ; a minute Gasteropod ; and a few young Balani. 

(3) Schizopods, numerous (chiefly Schistomysis spiritus) ; Pseudocuma 
cercaria, rare ; Pseudocalanus elongatus, few ; Acartia sp., frequent ; 
young Balani, rare, 

(4) Copepods, frequent (they appear to belong mostly to Acartia) ; young 
Balani, very few. 

The names of all the species observed in the stomachs of the Herrings 
examined are given in the annexed list :— 
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Species Founp IN THE Stomacus oF HERRINGS. 

CRUSTACEA. OTHER THINGS. 

’ 

Young Decapods. Mytilus edulis. 
Schistomysis spiritus, Norman. Minute Gasteropods. 
Neomysis vulgaris (J. van Thompson). Oikopleura. 
Macropsis slabberi (P.-J. van Beneden). Sagitta. 
Pseudocuma cercaria, P.-J. van Beneden. 
Parathemisto sp. (jun.). 
Calanus finmarchicus (Gunner). 
Pseudocalanus elongatus, Boeck. 
Temora longicornis (O. F. Miiller. 
Eurytemora velox (Lilljeborg). 
Centropages hamatus (Lilljeborg). 
Centropages sp. 
Metridia sp. (? lucens, Boeck). 
Aitidius sp. 
Candacia pectinata, G. S. Brady. 
Acartia sp. 
Ectinosoma atlanticwm (Brady and Robertson). 
Dactylopus (?) tisboides, Claus. 
Idya sp. 
Evadne nordmanni, Loven. 
Podon leuckartii. 
Balanus (cypris stage). 

‘Ei SpratT. Clupea sprattus, L. 

Thirty-three specimens have been examined, twenty being from the 
Moray Firth and thirteen from the Firth of Forth. The Moray Firth 
specimens were collected on December 25th, 1900, and measured about 
9 to 134 centimetres in length; only nine of them contained food that 
could be identified, and it consisted for the most part of Copepods. The 
following are the species which have been satisfactorily determined :— 
Calanus jinmarchicus, observed in one stomach ; Pseudocalanus elongatus, 
observed in one; Temora longicornis, in six; Acartia sp., in two; and 
Oithona (2) helgolandica, in two. 

The specimens from the Firth of Forth were collected in May of the 
present year (1901), and with the exception of one specimen they were 
all under four inches in length (about 8 to 9 cm.); the largest one 
measured about 134 cm. The stomachs of all the thirteen specimens 
were fairly well filled, but their food consisted almost entirely of pelagic 
Copepoda. The most common species were Pseudocalanus elongatus, 
Temora longicornis, and Centropages hamatus; Calanus jinmarchicus 
was also present in most of the stomachs, but was usually represented by 
only a few specimens; Podon leuckartii, Hvadne nordmanni, larval 
Decapods, and larval Balani (both nauplius and eypris stages) were 
occasionally observed. 

The names of the various organisms noticed are arranged in the 
annexed list :— 

[ TABLE. 
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Spectres FouND IN THE STOMACHS OF SPRATS. 

CRUSTACEA. OTHER THINGS. 

Larval Decapods. 
Cumacea sp. (young). 
Calanus finmarchicus. 
Pseudocalanus elongatus. 
Temora longicornis (Gunner). 
Centropages hamatus (Lilljeborg). 
Acartia sp. 
Oithona sp. (? helgolandica or similis). 
Podon leuckartit. 
Evadne nordmanni, Lov. 
Balani (nauplius and cypris stages). 

Aus SHapv. Clupea alosa, Lin. 

A specimen of Clupea alosa was obtained from the salmon fishers at 
the Bay of Nigg on August 18th, 1900 ; it had been captured in their nets 
during the preceding tide. The specimen measured twenty inches 
(about 50 cm.) in length, and weighed 2 lbs. 64 uz. The food contained 
in its stomach, which appeared to consist entirely of Zemora longicornis, 
filled a 4-oz. bottle. 

Twait SHap. Clupea finta, Cuv. 

£\ specimen of the Twait Shad measuring 20? inches, or nearly 51 
centimetres, in length, which was captured about eight miles east-north- 
east of Aberdeen on January 6th of this year (1902), had in its stomach 
two Sprats about 74 centimetres in length, and also several Amphipods 
belonging apparently to Parathemisto oblivia (Kroyer). 

Common Eert. Anguilla vulgaris, Leach. 

Nineteen specimens of the Common Eel have been examined, seven of 
which were captured at the mouth of the River Dee at Aberdeen, one in 
Loch Fyne, and eleven in Loch of Loirston—a tew miles distant from the 
Laboratory—and for these I am indebted to Dr. Williamson, The 
specimen from Loch Fyne was captured near Inveraray in 1897, but it 
was only examined on January 27th, 1901. The stomach of this 
specimen contained three dozen examples of Jdothea pelagica, Leach. Some 
of the female specimens carrying ova measured scarcely 5 millimetres in 
length. The fragments of a few Gammarus locusta were observed in the 
intestines of this fish. 

Two specimens of average size captured near the mouth of the River 
Dee, the one in July and the other in August, 1900, had in their 
stomachs partly digested Crustacea and Annelids. Five which were 
captured near the mouth of the River Dee on July 8th, 1901, and measured 
from 371 to 60 centimetres in length, were examined, and in the stomach of 
the largest one a small shore Crab, Carcinus menas, and the partly 
digested remains of a Hermit Crab were obtained; the stomach of 
another, 394 centimetres, contained a small Gunnel, Pholis gunnellus, the 
length of which was about 10 cm.; but the other three stomachs contained 
nothing that could be identified. 

The specimens from Loch of Loirston were collected early in June, 
1901, five being collected on the 4th and six on the 5th; nothing 
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was observed in the stomachs of those collected last that could be 
identified, but the stomachs of the other five contained partly digested 
Sticklebacks, Gasterosteus aculeatus; several of these little fishes were 
observed in the stomach of the largest Eel, which was about 905 
centimetres in length.* : 

Concer Een. Conger niger (Risso). 

The following are records of the food observed in the stomachs of five 
specimens of Conger niger. Several others have been examined but as no 
food was observed in their stomachs they are not mentioned here. A 
specimen from Loch Fyne weighing 26 lbs., and captured in September, 
1900, had in its stomach a partly digested Cottws sp. and several Gobies. 
The stomach of another, but smaller, specimen, captured at the,same time as 
the last, contained three Cottus sp. and the remains of a shore Crab, 
Carcinus menas, and of a Hermit Crab, Hupagurus sp. 

The stomach of a specimen obtained from the salmon fishers at the 
Bay of Nigg on July 23rd, 1900, and measuring 48} inches (fully 112 
cm.), contained an Octopus vulgaris, which was about 133 inches (nearly 
24 cm.) in length, measuring from the posterior end to the extremity 
of the tentacles.f A specimen was obtained from the salmon fishers on 
August 16th, 1900, which measured 57} inches (about 144 cm.) in 
length and weighed 18 Ibs., and in its stomach was found a partly digested 
Mackerel and the remains of Decapod Crustacea, too imperfect to be 
identified. In the stomach of another specimen which was also obtained 
from the salmon fishers, and which measured 61 inches long and weighed 
32 lbs., the remains of fish and fragments of Cancer pagurus were 
obtained. On the outside surface of the stomach of this specimen were 
fascicles of minute globules resembling Myxosporidiwm congri (a 
Sporozoon).t 

Great Pirg-risH. Syngnathus acus, L. 

Twenty-four specimens from Annan, collected in April and May, 1900, 
and measuring from 13 to 164 centimetres, have been examined, and in 
the stomach of one of them a number of young Mysidz were observed, 
but the food of all the others consisted entirely of Copepods, Hurytemora 
velox being the only species observed. 

STRAIGHT-NOSED Pipn-risH. Nerophis wquoreus (L.). 

The stomach of a specimen 14 inches long, sent from Annan, collected 
April 30th, 1900, contained numerous specimens of young Myside, but 
they were too young ard too much decomposed for more particular 
identification. : 

* Van Beneden, referring to the presence of Hels in the reservoirs that had been 
prepared for Lobster culture, states that they are dangerous enemies of these 
Crustaceans, and, speaking generally of the food of Hels, he remarks:—‘‘On peut dire 
que tout ce que a vie est dévoré par ce poisson. Il n’y en a pas de plus vorace. Les 
Crustacés mémes, les Ecrevisses et les Homards deviennent leur proie.”—(ZLes Poissons 
des Cotés de Belgique, p. 82.) 

+ Prof. P.-J. van Beneden also records Octopus vulgaris in the stomach of a Conger, 
and adds :—‘‘ Nous en avons trouvé, au mois de Janvier, un Poulpe complet, remplissant 
tout la cavité de l’estomac.”—Les Poissons des Cotes de Belgique, p. 82. 
+ Myxosporidium congri, Perugia, Boll. Sci., Pavia, vol. xiii., pp. 24, 25, figs. 15-20; 

see also Dr. Gurley’s Memoir on Psorosperms of Fishes in the Report of the United States 
Commission of Fish and Fisheries, 1892 (pub. 1894), p. 182, pl. 6, figs. 3-8. 
§Van Beneden, op. cit., p. 89, states that the food of Syngnathus acus is Crangon 

vulgaris, and that the same Crustacean forms also the principal food of the next species 
(Nerophis equoreus), but he adds that he had obtained, in addition to the Crangon, a 
dozen young fishes which he had not been able to determine. 
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Grey or Brug Skate. Raia batis, L. 

The examination of the stomachs of nine specimens of Raia batis gave 
the following results—three stomachs of moderate-sized fish obtained at 
the Fish Market, Aberdeen, on March 21st, 1901, contained partly 
digested Pandalus montagui and the remains of other Crustaceans, but 
they were too imperfect for identification. The stomachs of two of 
average size were obtained at the Fish Market on April 9th, 1901 ; one of 
them contained the remains of flat-fishes, Whitings, Crangon vulgaris, and 
Nika edulis, the other contained one Common Gurnard, two flat-fishes, 
and the remains of two Portunus holsatus, but they were all very imperfect. 

Three stomachs which were obtained at the Fish Market on April 11th, 
1901, contained the remains of fishes (Whitings and others), but too 
imperfect for identification. 

The stomach of a Grey Skate measuring 15 inches across the pectoral 
fins, collected in the deep water (65 fathoms) off Aberdeen, contained 
the remains of Crangon allmanni and Pandalus montagut. 

Van Beneden, referring to the food of Raia batis, remarks that 
‘Ce poisson dévore tout,” and gives the following list of fishes that he 
had found in their stomachs :—Callionymus lyra; Gadus morrhua, 
jun., Gadus eglefinus, Gadus merlangus, and Pleuronectes platessa, L. 
Portunus holsatus, Loligo vulgaris, and Solen ensts were also among the 
organisms obtained by him.* Day also refers to the voracity of the 
Grey Skate, and states on the authority of Mr. Dunn of Mevagissey that 
a stone of nearly a pound weight was taken from the stomach of one 
of these fishes. 

SHAGREEN OR FULLER'S Ray. Raia fullonica, L. 

The stomachs of three specimens of Fuller’s Ray, obtained at the Fish 
Market, Aberdeen, contained a Portunus holsatus (with a sacculine 
parasite attached to its abdomen), Spirontocaris securifrons, Nika edulis, 
Pandalus montagui and a fragment of Scalaria sp., which had within it 
a partly decomposed Hermit Crab. The stomachs of other four specimens 
were obtained at the Fish Market on April 9th; and one of them 
contained a Sand-eel 14 centimetres in length and also the remains of 
another small fish ; one contained three Sand-eels fairly perfect as well 
as the remains of a few others, and a Crangon allmanni ; a third stomach 
contained fish remains (probably of small Haddocks) and a Schizopod, 
Gastrosaccus spinifer ; while in the fourth a male Callionymus lyra 12 
inches (30 cm.) in length was obtained. Another stomach, received on 
April 11th, contained the remains of fish, but they were too imperfect 
for identification. 

THoRNBACK SKate. Raia clavata, L. 

Two young specimens of Raia clavata captured in Aberdeen Bay on 
July 3rd, 1900, had some food in their stomachs which consisted chiefly 
of Amphipoda, but the only species identified were Hippomedon 
denticulatus and Bathyporeia norvegica, 

The stomachs of two Thornback Skates obtained at the Fish Market, 
Aberdeen, on April 11th contained Hupagurus bernhardus and the 
remains of some fishes not perfect enough for identification. 

Three small Thornbacks captured in the Firth of Clyde on October 
4th, 1901, and measuring respectively 18!, 22, and 23 cm. across the 

* Op. cit., p. 16. 
+ Brit. Fishes, vol. I1., p. 337. 
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pectoral fins, had each a small quantity of food in their stomachs which 
consisted entirely of Annelids and small Crustacea (apparently Crangon), 
but the food was too imperfect to be satisfactorily determined. 

P.-J. van Beneden remarks (op. cit., p. 18) that he has, in the month 
of April, found the stomachs of young Raia clavata about the size of the 
palm of the hand full of Pseudocuma cercaria, Gammarus locusta and 
Calanus finmarchicus. Mr. Dunn of Mevagissey states that he has known 
of quantities of Thornback Rays captured in the winter that were glutted 
with Horse-Mackerel, and he also states that this Skate “is very partial 
to Herrings and Sand-eels.” 

Starry Ray. Raia radiata, Donovan. 

A considerable number of Starry Rays were captured about 180 miles 
north-east of Buchan Ness on May 22nd, 1901, but the stomachs of most 
of them were empty, and any food observed consisted entirely of 
Crustaceans, which appeared to consist for the most part of young 
Decapods and Macrure, but they were not perfect enough to be identified. 

Five Starry Rays captured 10 miles off Aberdeen on August 21st, 1902, 
had all of them more or less food in their stomachs, and this, like that of 
the Starry Rays previously noticed, consisted wholly of Crustacea ; these 
fishes measured from 22 to 274 centimetres across the pectoral fins. The 
food contained in the stomach of the smallest of these specimens was not 
sufficiently perfect for identification ; the food in another was also a good 
deal broken up, but the remains of a Hyas and Astacilla were observed ; 
other two stomachs contained Crangon allmanni and what looked like 
the remains of Hyas, while the stomach of the other, which was the 
largest of this sample of Starry Rays, contained Hbalia tuberosa, Portunus 
pusillus, young Hyas coarctatus, and Crangon allmanni. A considerable 
number of specimens of what appears to be a new species of Hudactylina 
were obtained on the gills of these Starry Rays, and several specimens of 
Callicotyle kroyerii, a Trematode not previously recorded from Scottish 
waters, occurred on the ventral surface of several of these Rays. 

Eight specimens of Rata radiata captured in Aberdeen Bay on 
November 29th and 30th were examined; their sizes ranged from 5# to 
11? inches across the pectoral fins. The food found in their stomachs 
consisted of various organisms, amongst which the remains of small fishes 
were more or less frequent; they included a small Cyclopterus lumpus 
and some small Clupeoids, Whitings, and Common Dabs ; a small Rossia 
was found in one stomach, Crangon vulgaris in six, and Schistomysis 
ornatus in two or three. There did not appear to be any material differ- 
ence between the food observed in the stomach of the larger from that of 
the smaller specimens. ; 

Sanpy ork Cuckoo Ray. Lava circularis, Couch. 

In the stomachs of two specimens of Raia circularis obtained in the 
Fish Market, Aberdeen, on April 9th, 1901, the only food observed 
consisted of the remains of a few Sand-eels. Fish remains constituted 
the only food found in the stomachs of several other specimens received 
from the same place on April 11th. 

Five specimens captured in the Clyde on October 4th, 1901, and 
measuring 12?, 13, 18, 18, and 19 centimetres across the pectoral fins, 
were also examined. The stomach of one, 18 cm. in width, had nothing 
in it that could be identified, but the others contained food which 
consisted almost entirely of Crustacea and Annelids ; a few Foraminifera 
were also observed. 
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The names of the various forms obtained are given in the annexed 

Table :— 

Species OBSERVED IN STOMACHS OF Raia circularis. 

CRUSTACEA. OTHER THINGS. 

Portunus holsatus (with sacculina). Sand-eels. 
Hupagurus sp. Fish remains (sp. ?) 
Nika edulis, Risso. Scalaria (fragments). 
Spirontocaris securifrons (Norman). Annelid remains. 
Crangon sp. Biloculina depressa. 
Pandalus montagui, Leach. 
FLirythrops sp. 
Remains of Mysidee (sp. ?) 
Ampelisca sp. 
Oythere jonesi, Baird. 
Remains of small Crustacea (gen. et sp. ?) 

PoRBEAGLE SHarK. Lamna cornubica, Cuv. 

A. Porbeagle Shark sent from the Fish Market at Aberdeen on Decem- 
ber 3rd, and measuring about 3 feet 94 inches in length to the fork of the 
tail, was examined at the Laboratory, and in its stomach were found the 
remains of ten partly digested Whitings, the lengths of which was 
probably from eight to ten inches ; the only other organism observed was 
a Crangon, but it might have been derived from the stomach of one of 
the Whitings. 

Another specimen of a Portbeagle Shark obtained at the Fish Market 
on December 5th, and measuring 3 feet 4 inches to the fork of the tail, 
contained in its stomach one Common Dab about six inches long, the 
earstones of four Whitings, probably 8 or 9 inches in length, a small 
Loligo (or Ommatostrephes) about 6 or 8 inches long, but not perfect 
enough to be identified, and also a small Crustacean, Jnachus dorsettensis, 

CoNCLUDING REMARKS. 

It may be pointed out by way of conclusion that the observations 
contained in the preceding pages concerning the food of fishes, especially 
of the larger and more adult forms, agree generally with the results given 
in Part III. of the Tenth Annual Report of the Fishery Board for 
Scotland,* cf the examination of 10,461 specimens. These specimens 
comprised Common Gurnards, Cod, Haddock, Whitings, Long Rough 
Dabs, Plaice, Lemon Soles, Common Dabs, and Witch Soles. ‘The total 
numbers of the respective kinds examined, including those from the 
Firth of Forth and St. Andrews Bay, were :— 

Common Gurnards, - - 1,113 | Plaice, - - - - - 1,931 
Cod 7 (oe = l= SC s=S. 727 | Lenion Soles, at i ’ oe 
Haddocks, - - -  ~- 1,006 | Witch Soles, <7) ees Seated 
Whitings, - : : - 1,187 | Common Dabs, - - - 1,778 
Long Rough Dabs, - - 1,606 | Flounders, - - = - 75 

About one hundred other stomachs, comprising those of Skate, Cat-fish, 
and Angler-fish, were also examined. 

The general results brought out by the examination of these fishes 
serve to show that Crustacea formed the principal part of the food of the 

* On the Food of Fishes, by W. Ramsay Smith, M.B., C.M., B.Se., pp. 211-231. 

* 
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Common Gurnard, the Cod, and to some extent also of the Haddock 
they also formed a considerable proportion of the food of the Long Rough 
Dab and the Common Dab. On the other hand fishes were seen to form 
the most important part of the food of the Whiting, while Annelids 
entered largely into the food of the Plaice, the Lemon Soles, and the 
Witch Soles. 

Although in the present paper the results stated above are generally 
corroborated as regards the larger and adult fishes, it is shown that in the 
food of young and immature fishes, and even of those which in the adult 
stage live to a large extent on Annelids, the smaller Crustacea—Schizo- 
pods, Amphipods, and Copepods—form a very important part. If, for 
example, we compare the food of the Plaice, as given in the Tenth Annual 
Report already referred to, with the observations on the food of immature 
and small specimens contained in this paper, we find that, as recorded in 
the Tenth Annual Report, 1931 Plaice were examined, 1392 of the 
stomachs contained food which could be identified, and of this number 
only about 9 per cent. contained Crustacea, while fully 54 per cent. 
contained Annelids, and 45 per cent. Mollusca. In the present paper it 
is shown that, in marked contrast to the above, the food of the two 
hundred and twenty-six small specimens examined consisted almost 
entirely of minute Crustacea, and that it was in the stomachs of only a 
few of the larger of the specimens where Annelids were observed. 

In a number of cases only a few stomachs have been examined, but it 
is likely that further observations will be made on the species noticed 
here as well as on others I have not yet had an opportunity to 
examine, 

In former papers on the food of fishes it has usually been the larger 
organisms observed that have been recorded ; the conditions under which 
these records were made were frequently unfavourable for the identifi- 
cation of minute forms; but in the preparation of the present paper these 
smaller forms have been specially studied, and this has permitted me to 
give a more detailed account of the food of the various fishes referred to. 
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X.—ICHTHYOLOGICAL NOTES. 

By Dr. T. Wemyss Futon, Scientific Superintendent, 

Tue Ancnovy (Hngraulis encrasicholus, L.). 

On 18th October two anchovies were taken in the small-meshed net 
around the otter-trawl in Aberdeen Bay in 16 fathoms; they measured 
130 and 144mm. On the 28th November other three were taken in 
the small-meshed net in 68 fathoms, nine miles south-east by east of ~ 
Aberdeen; their length was 122, 127, and 130 mm. No specimens 
were procured in any of the other hauls during the year, or in the 
previous year. On 28th January 1902 a specimen was caught in a 
herring-net, in fourteen fathoms of water, off Buckhaven in the Firth 
of Forth, and forwarded to me by Mr. James Robertson, fisherman, 
who recognised it from the sketch of the outline of an anchovy which 
accompanied a circular sent to the Fishery Officers around the coast 
after the specimens at Aberdeen were taken. It was the only speci- 
men received. 

The anchovy appears to be a rare visitor to Scottish waters. In the 
winter of 1889-90, however, a number of specimens were captured at 
various parts of the coast, both the East Coast and the West Coast; the 
largest sent to me at that time measured 54 inches (140 mm.).* 

It is of interest to note in this connection that the anchovy fishing 
on the Dutch coast (Zuiderzee) in 1889 was one of the smallest on 
record (1600 ankers), while in 1890 it was the largest recorded (190,000 
ankers).t Last year, I believe, the fishery was also exceptionally pro- 
ductive. It is carried on in the spring. 

Coucn’s Wurtine (Gadus poutassou, Risso), 

In last year’s Report I recorded specimens of this species from the 
deep water off the Shetlands. In January 1902, I received a specimen 
from Mr. C. L. Barrett, which was caught in a net in the Firth of 
Forth, off Kincardine, on the 8th of that month. It was 214 mm. 
(84 inches) in length. It does not appear to have been previously 
recorded from the Forth.+ 

Toe Norway Pour (Gadus esmarkii, Nilsson). 

Numerous specimens of this species were recorded in last year’s 
Report from the deep water off the Shetlands, off Aberdeen Bay, the 
Moray Firth, and the Firth of Forth, Additional localities are the 
deep water (85 fathoms) off Kinnaird Head where a number of speci- 
mens were taken on 4th July, and Lunan Bay, near Montrose, where 
three specimens, 143, 144, and 148 mm., were taken in 124 fathoms on 
28th June. 

Tue Sitvery Pour (Gadus (Gadiculus) argenteus (Guich.) ). 

Specimens of this species were recorded in last year’s Report from the 
deep water off the Shetlands. On 21st August a single specimen was 
taken in the small-meshed net in 58 fathoms, about ten miles off Aber- 

* Kighth Annual Report, Part tii., p. 351. 
+ Verslag van den Staat der Nederl. Zeevisscherijen, over 1900, p. 192. 
Cf. Parnell, Fishes of the Firth of Forth; W. Eagle Clarke, Ann. Scot. Nat, Hist. 

January, October, 1900, 
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deen. Day records a specimen found by Sim in 1885 on the beach 
at Aberdeen after a storm. It doubtless had been carried from the 
deep water a little off the shore ; but it must be rare. since numerous 
hauls of the fine net have been made there and no other specimen 
procured. 

THe Twarre SHav (Clupea jfinta, L.). 

Three specimens of this species were obtained, one on 6th January, 
1902, eight miles E.N.E. of Aberdeen, which measured 416 mm.; one 
on 18th January in the Firth of Forth, which measured 372 mm.; and 
the third on 8th January, three or four miles off Montrose, which 
measured 230 mm. 

Tue Rep Mutuer (Mullus surmuletus, L.). 

On 16th December a specimen of this species was taken in the small- 
meshed net in 57 fathoms, nine miles south-east from Aberdeen; it 
measured 112 mm. Another was caught by a trawler eight miles south- 
east from Girdleness—-and therefore in the same locality—on 12th 
December, and landed. A third specimen was caught by a trawler on 

- 27th January, 50 miles E.S.E. from Noss Head, it measured 309 mm., 
and weighed 123 ounces. 

Toe Rep Gurnarp (Zrigla cuculus, L.). 

In the course of the trawling work specimens of this species were 
occasionally caught. A female, measuring 336 mm., and with ovaries 
nearly ripe, was taken on 29th June, in eight fathoms, in Aberdeen 
Bay; another, 268 mm. in length, on 16th December, in 57 fathoms, 
nine miles south-east from Aberdeen; one was caught in Burghead 
Bay in 7-15 fathoms on lst July, and other six in the same place on 
2nd and 3rd August; seven were taken on 8th November, in 23-24 
fathoms, off Lybster, Caithness, and one in 26 fathoms in the same 
locality on 18th January. 

Tue Buack Sea Bream (Cantharus lineatus (Montagu) ). 

‘ 'Two specimens were caught by trawlers, one on the 5th January, six 
miles south-east from Tod Head, and the other on 8th January, seven 
miles east from Girdleness. The latter specimen measured 414 mm. in 
extreme length, 133 mm. in extreme height, and weighed 2 lbs. 43 ozs. 

Tue Great Srtver Sueur (Argentina silus, Nilsson). 

Specimens of this species from the deep water off the Shetlands were 
described in last year’s Report. Since then a number of specimens 
have come into my possession from the same region, which were landed 
at the market at Aberdeen. They are occasionally brought ashore by 
trawlers, but fetch a poor price, a cwt. realising, for example, two 
shillings and ninepence, Trawling skippers say they can be got at any 
time in 100 fathoms, about 190 to 200 miles E.N.E. from Buchan Ness, 
but that, commercially, they are not worth bringing ashore. They may 
be got, I am informed, as far south as about 90 miles N.-E. 3 E. from 
Buchan Ness. In referring to this species last year the fact was over- 
looked that it was first described as British by Mr. E. W. L. Holt from a 
specimen obtained in 74 fathoms about 75 miles true south of the Old 
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Head of Kinsale.* Mr. W. L. Byrne, who drew my attention to this 
circumstance, informs me that the fish sometimes finds it way to the 
English markets. 

THe Oran or Kine Fisu (Lampris luna, Gmel.). 

A record of the specimens of this species landed at Aberdeen market 
has been kept for me by Mr. James Robb, with a note of the place where 
they were stated to have been caught. In June three specimens were 
caught as follows:—80 miles N.N.W. from Hoy, Orkney, in 125 fathoms; 
40 miles N.N.W. from Foula; 67 miles N. from Noup Head. In July 
ten were recorded from the following localities:—90 miles N. by W. 
from Hoy; 65 miles N. from Noup Head (three specimens); 60 miles 
N. from Noup Head (two); 90 miles N.W. by W. from Hoy; 45 miles 
N. by E. from Foula (three specimens). In August one specimen was 
recorded from 45 miles N. by E. from Foula; and in September two 
from 90 miles N.W. by N. from Hoy. They were all taken by line. 

THe ANGEL-Fisu (2hina squatina). 

A male specimen of this species was taken by a trawler between eight 
and nine miles south-east of Buchan Ness, in January 1902. It 
measured 79°5 cm. and weighed 8 lbs. 1 oz. 

Macrurus levis, Lowe, 

Six specimens of this species were captured by the steam-trawler 
Aberdeenshire at St. Kilda, and landed some days later (3rd September). 
They measured from 296 to 420 mm., and were not in a very good state 
of preservation. During the survey of the fishing grounds on the 
West Coast of Ireland 25 specimens were taken, mostly about 26 to 40 
miles off Achill Head, Co. Mayo.t 

THe WHite-BEAKED Do.putn (Delphinus (Lagenorhynchus) 
albirostris). 

It may be mentioned here that a young specimen of this species was 
captured in an otter-trawl at the mouth of Loch Inchard, on the West 
Coast of Sutherlandshire, in about 40 fathoms, and landed at Aberdeen. 
It was alive when brought to deck. It was kindly identified by Pro- 
fessor Sir William Turner, K.C.B., to whom it was sent, and who 
described the species as Scottish some years ago.t Other Scottish 
specimens are referred to by Mr. Hugh Boyd Watt in a recent paper.$ 

* Journ M.B.A., V., 341. 
+ Holt and Calderwood, Sei. Trans. Roy. Dublin Soc. V. (Ser. I1.), 473, 1895, 
1. Proc. Roy. Phys. Soc., Edin., X. p. 14, 1891. 
§ Ann. Scot. Nat. Hist., 1X., 244, 1900. 
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