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F O R E W O R D . 

The investigation on coarse fish, which the Association is 
undertaking for the National Federation of Anglers, was started in 
the spring of 1938. During the summer of that year Mr . P . H. T . 
Hartley, Assistant Naturalist in charge of this investigation, toured 
those parts of the country where coarse fish predominate, attending 
netting operations and making contacts with the people most closely 
concerned with the development of the fisheries. By the autumn of 
1938 East Anglia was selected as the most satisfactory centre for 
research, and Mr. Hartley established his laboratory at the village of 
Barrington on the upper reaches of the Cam, a centre from which 
the Norfolk Broads, the fenlands, the Trent and other rivers and 
canals in the Midlands, were reasonably accessible. 

In January, 1939, routine work was started on selected waters, 
especially parts of the Norfolk Broads, the old West River, which 
is part of the original course of the Ouse before the construction of 
the Bedford Levels, the upper reaches of the Cam, and the Grantham 
Canal. Difficulties in transport after the outbreak of war made it 
impossible for the full programme of netting expeditions to be carried 
out at those stations furthest from the base, but by the end of 1939 
a good quantity of information had been accumulated. Owing to the 
uncertain conditions of research work in war-time and the long delay 
which is likely before the final results of the investigation are 
published, it was decided to prepare this short account of some of 
the results obtained during the first year's intensive work. 

The problems to be solved were originally envisaged in the 
following five categories: (1) the food of coarse fish in different 
environments and at different stages in their life histories, (2) their 
growth-rates in different environments, correlated if possible with 
food supply and the physical and chemical conditions of the water, 
(3) breeding habits, (4) the factors which reduce the number of 
fish, such as angling, predators, parasites and disease, (5) the 
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possibilities of artificial propagation as a means of increasing the 
supply of fish where desirable. The work to date has involved the 
collection of information in each of these categories except the last. 
Research on artificial propagation was postponed until more is 
known about the balance between food supply and the population of 
fish, so that there should be more reliable means of determining 
whether a given water could be improved by adding more fish, or 
whether it already had too many for its best productivity. This 
publication is restricted to the first category of problems, namely 
feeding habits, because the information on this subject is the most 
complete and is thought to be of special interest to those who are 
concerned with the conservation and improvement of fisheries, as 
well as to those who are interested primarily in the capture of fish. 

Wherever possible Mr. Hartley has used English rather than 
scientific names for the fish themselves and the small animals and 
plants which form their food, the scientific name being given only 
when the organism or group of organisms is first mentioned. 
Nevertheless, to those not intimate with the smaller forms of under-
water life a few words of explanation may be helpful. In the major 
categories of food organisms, " molluscs " include on the one hand 
all the water-snails such as the well-known Limnaea pereger and on 
the other hand the bivalved shellfish such as the little pea-mussels, 
Pisidium. " Insects " are divisible into a number of orders of which 
the most important mentioned are the ephemeropterans (may-flies, 
etc.) and the dipterans (two-winged flies such as gnats and midges, 
one family, the Chironomidae, being particularly important as food 
for fish). The "crustaceans" are divided into two groups for present 
purposes: firstly the bottom-living forms including the crayfish 
(Astacus), the freshwater shrimp (Gammarus) and the water-louse 
(Asellus), and secondly the very small forms grouped together as 
planktonic crustaceans, which include the cladocerans or water-fleas, 
the copepods (Cyclops, etc.), and the ostracods. The category 
" plants and algae " includes all the large sized water vegetation, 
namely the water-weeds, and the filamentous algae which often grow 
into a kind of mat on the bottom, known as flannel-weed. The 
category " diatoms " includes for present purposes all the micro
scopic unicellular algae, although some of those found in the stomachs 
of fish are not diatoms in the strict botanical sense. 

The publication of this pamphlet at a time when every resource 
of the country is being put towards the national effort, warrants a 
few remarks on the place of freshwater fisheries in war-time. 
Although the recreational importance of fish has not entirely 
disappeared, fresh waters now attract more attention as a possible 
source of additional food or feeding stuffs than for sport. The eel, 
one of the most nutritious of fish, offers the greatest opportunity for 
development as human food, since British waters are by no means 
cropped to capacity, while the usual continental sources of imported 
eels are no longer available. A campaign has in fact been started 
by the Ministry of Agriculture and Fisheries with a view to increasing 
the capture of eels from British rivers and lakes wherever possible. 
In addition there are big areas of water, such as the Norfolk Broads, 
the Lake District and the Cheshire meres, from which considerable 
quantities of coarse fish could be taken by netting, trapping, and 
such-like means. We know that at least some of these waters are 
suffering from too many fish, and that a big reduction in their 
populations, such as would result from war-time exploitation, would 
probably lead to improved conditions for angling after the war. 
Many of these coarse fish are either too small or too muddy in flavour 
to be worth serious consideration as an important contribution to 
human food supplies, but they can be used to great advantage as 
feeding stuffs, either fresh or when converted into high-grade fish 
meal. Such temporary uses to which fish may be put now, and the 
anticipated period of reconstruction in fisheries after the war, gives 
an added importance to biological research, such as that undertaken 
by Mr. Hartley. 

E. B. WORTHINGTON, Director. 
Wray Castle, 
August, 1940. 
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Remarkably little has been published on the feeding habits of 
the non-salmonid fishes of British fresh waters. Regan (1911) refers 
in general terms to feeding habits in his handbook, and in recent 
years there have appeared one or two papers dealing with the food of 
individual species. The following report briefly summarizes the 
results obtained from the examination of the stomach contents of 
some 2,700 fish, belonging to 19 species, which were obtained during 
1939 (table I). The report is offered as a contribution to the more 
exact knowledge of the bionomics of freshwater animal communities; 
but the writer hopes that it will also prove not uninteresting to 
sportsmen. 

The results of all examinations of gut contents were analysed, 
species by species, upon a simple basis of the presence of different 
types of food. Foodstuffs were divided up into six main categories— 
fish, molluscs, insects, crustaceans, higher plants together with 
filamentous algae, and diatoms—and the occurrence of members of 
any of these categories was recorded for each fish. No account was 
taken in this preliminary survey of variations within the main groups; 
one or one thousand specimens, of one or of ten species, were 
recorded as one occurrence of organisms of the category to which 
they belonged. Table II was prepared upon this basis of occurrence, 
and figure 1 presents these results graphically. This figure shows 
the percentages in which the different categories of food occurred in 
each species of fish during the year 1939, and enables the feeding 
habits of any one species to be compared with those of all the other 
species investigated. 
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Table 1. Number and localities of fish examined 
in 1939. 

Figure 1. Percentage composition of the diets of coarse fish. 
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