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1. INTRODUCTION
1.1 General

The 1968 scheme continued ard extended the work carried out in 1967, which
haes already been repsrted (1). The basis of the scheme and a description of the
standard methods for filling in the report forms has been given (2).

All reports were vetted, cross-checked and corrected, in consultation with
the originating member if necessary. Only a few reports were unusable due to
late submission.

This Report describes and analyses the data derived from the 1968 work, .and
where possible presents the consolidated results of both years' work. For
convenience, the main body of the Report is prefaced by a brief Summary, and the
Tables of numerical data are separated on left-hand rages from the discussimn.on
right-hand pages. A number of illustrative graphs have been used to clarify the
meaning of the data, but are separated from the main body of the Repart in
Appendix I.

General explanatory matter has usually been omitted where it has already
been discussed in NAC Bulletin, refs. (3) - (6) inc. Detailed data sheets to
supplement the contents of this Report, which are available to members on
request, include Personal Summaries, Grand Average and individual Water
Summaries for the waters fished by the member.
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1.2 Members'! Performance

Twenty-two members took part in the scheme and reported 294 eels and 10,100
rod-hours of fishing, including 24 eels and 434 RH on behalf of non-member friends.

The number of eels caught rauged from O to 59 per member. The median number
caught was 8, the LQ was 3 and the UQ was 18. The five (23%) most successful
members (i.e. those above the UQ) caught 158 (595°) of the eels. The five least
successful members (below the LQ) caught 6 (2%) of the eels.

The RH of effort recorded ranged from 3 to 2,100 per member. The median
effort was 266 RH, the 1O was 108 and the UQ 442 RH. The five (23%) most active
members (above the UQ) recorded 5,850 (58%). The five least active members
(below the LQ) recorded 248 RH (2%).

There was thus a rather greater range both in the success enjoyed and the
effort spent during 1968 than during 1967, and as in 1967 less than a quarter
of the members did more than half the work. The results for 1968 correspond to
some 37 years of eel-fishing experience by the median member, and the consolid-
ated results for both years represent over 60 years' experience.

Attention is drawn in the Report to the fact that the overall rate of
catch was faster in 1968 than in 1967. In this connection, it is relevant to
note here that 3 members of the 1967 team dropped out and 7 new members reported
for the first time in 1968. Of the 3 members who dropped out, 2 were slower
than average and one faster. Of the 7 new members, 5 were faster than the 1967
average and 2 slower. Team changes alone clearly could not account for more
than a small part of the overall increase in rate. Of the members common to
both teams, 8 were faster than in 1967 and 7 slower. DNo doubt, many members
fished more effectively in 1968 than in 1967; however, of the 12 comparisons
between individual waters that can be made, one water gave a slower rate, one
equal and the remaining 10 gave a faster rate. It scems likely, therefore, that
in addition to any increases in rate of catch atiributable to team changes and
improvements in technique, the eels were inherently easier to catch in 1968 than
in 1967, and this assumption is made in the rest of the Report.

1.3 Conventions & Abbreviations

References are indicated by numbers in parcenthesis, thus: (l), and are
detailed in a collective list in Appendix II. Weipghts are given in lbioz,
thus: 4:7 (4 1b, 7 oz,) and are rounded to the nearest oz. Half-ounces are
rounded upwards. Rod-hours are rounded to three sipgnificent figures. Rates
of catch are referred to rod-hours per eel (the higher the number, the slower
the rate of catch) and are rounded to two gsignificant figures. Ranges in
weight, ftemperature, etc., cover the range from the lower number to less than
the upper number. Thus, for example; a 1:0 eel falls in the 1 - 2 1lb. range,
a 2:0 eel into the 2 - 3 1b. range and so on.

Abbreviations used are:
B eel(s)
N number (of eels)
CF%  cumulative percentage frequency
RH rod—hour(s)
RH/E rcte of catch of all eels in all weight ranges.

RH2 rate of catch of all eels of 2:0 and over; similarly
for RH1, RH3, etc.

Uq upper quartile
Lq lower quartile

IQR  interquartile range
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1.4 Summary of the Report

Considering the overall catch, the median weight and the spread of weights
above and below the median weve similar in 1968 to those in 1967. However, the
cverall rate of catch was 1.6 times faster in 1968, as also was the rate of
catch of 2 1b.-plus eels. The results on worm baits were similar to 1967 in- .
median and spread; and so were the results on dead-baits. On both worms and on
dead-baits, the rates of catch were faster than in 1967, but the proportion of
time spent on the two baits was about the same in each year, so that the faster
1968 rate was not due to e.g. a greater use of worms. As in 1967, the rate of
catch on worms was about twice as fast as on dead-baits; but, again as in 1967,
the rate of catch of 2 1b.-plus eels was about twice as fast on dead-baits as
on WOITmS.

In 1968, for the first time, results were analysed by the number of worms
used on the hook, and by the size and species of dead-bait. The rate of catch
on single lobworms was over twice as fast as on bunches of 2 - 5 lobworms, but
the median and spread favoured the latter so that 2 1b.-plus eels were caught
1.7 times faster on the bunches of lobworms. Similarly, the rate of catch on
2 - 4" dead-baits was half as fast again as on 4 - 6" dead-baits, but the
median and spread again favoured the larger bait and the rate for 2 1b.-plus
eels was half as fast again on the larger baits. Apparent differences between
the various species of dead-baits were largely due to the different average
sizes of the species used, but the analysis suggests that there may also be
some specific differences. A preliminary analysis of data on stomach contents
showed that over half the eels caught had previously empty stomachs. Counting
the bait as part of the stomach contents, about 6% of eels had two or more fish
in the stomachs.

Data on the effects on results of distance, depth, type of bottom and the
presence or absence of snags do not show any well-marked trends at this stage.

The pattern of results in the various months of the season differed some-
what from 1967, and October results were surprisingly good. Combining the two
years, however, suggests that, on average, July offers the best prospects. As
in 1967, rates of catch were fastest at night, intermediate during twilight and
slowest during the day. An interesting feature is that daytime rates were
similar in the two years, the difference in overall rates being attributable to
twilight and night results. In 1968, the overall rate of catch was over twice
faster during dusk than during dawn twilight, but the rates for 2 1b.-plus eels
were similar. An hour-by-hour rate of catch analysis reveals a number of inter-
esting features and suggests amongst other things that the concept of twilight
as used so far is not of much significance,

Neither the state of the moon nor the amount of cloud cover seemed to
influence results in 1968 as they did in 1967, and further investigation is
needed to clarify this. A positive point is that, in 1968, 2 1b.-plus eels
were caught under heavy cloud twice as fast as under light cloud cover. The
effect of water temperature also differed from 1967, and further data are
needed to show whether rate of catch increases progressively with rise in water
temperature, or levels out from about 55 - 60 deg. F.

In both years, lakes and pits accounted for 80 - 90% of the fishing-time
reported, but totally-enclosed still-waters were much more heavily fished in
1968 and incidentally gave the best results, broadly speaking.

Further use of the computer has enabled an analysis of 'Condition' to be
presented on the correct basis for the first time. Results for 1966 and 1967
are compared. Analysis of variations in Condition during the months of the
season gives valuable additional evidence on the eels' feeding habits, and
Condition analyses are presented for 14 individual fisheries.

Collective data on weights and rates for 21 fisheries are presented.
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Table 2.1 ¢ The Overall Result
Weight 1967
Range N CF%
0 -1 111 56
1-2 48 80

2 -3 22 91.5
3 -4 14 98.5
4 -5 2 99.5
5-6 1 100
Total E 198

Total RH 11,100

Mean RH/E 56

RH? 280

Median 0:12

Q 1:11

Lq 0:8

IQR 1:3

Table 3,11 : Results on Worm Baits

Weight
Range

U wWhoHO
| I N N R B |
o\l H

Total E
Total RH
Mean RH/E
RH2

Median
uQ

1Q
IQRr

1968

157
81

38
13

2 1
294
10,100
180

0:14
1:11
0:8
1:3

1968
N

100

1 1

55
81

94

98.
99.

00

5
5

CFY%

78
92
98
98
99
00

5
5

NAC Bulletin

Total
N CF%
268 55
129 81
60 93
27 98.5
5 99.5
5] 100
492
21,200
43
220
0:14
1:11
0:8
1:3
N CF%
165 78
31 92
11 97
3 98.5
2 99.5
1 100
213
5,370
25
320
0:8
0:13%
0:5
0:8
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2. THE OVERALL RLSULT

1. Table 2.1 presents the overall result for 1968, compared with that for 1967

and the total for the two years combined. The median and the two quartiles
- and, indeed, the whole pattern of the cumulative percentage frequencies - are
very similar in the two years, although the team of anglers and the fisheries
from which the results were obtained were by no means the same.

2. In the 1967 Report (1), it was stated that the Overall Result represented

the pattern of results from an average water, by an average member; and
were a forecast of future results if the effective variables did not change
greatly. This is borne out by the 1968 results with regard to the statistics
mentioned above.

3. In contrast, however, the mean rate of catch in 1968 (34 RH/E) was 1.6
times faster than in 1967 (56 RH/E) and the rate of catch of 2 1lb.-plus
eels was also about 1.6 times faster. In this respect, therefore, the effective
variableg did not remain unchanged. It would obviously be of great interest
- and probably of practical importance if the origin of this difference in rate
of catch could be determined.

4. The cumulative frequency diagram for the combined data is given in Graph 2.1.

3. THE EFFECTS OF ANGLING VARTABLES

3,1 Lffects of Bait Choice

1. Results on Worm baits, Dead-baits and All Other baits are set out in Tables

3.11 3.12 & 3.13 respectively. In this Report, the term 'dead-baits' means
whole freshwater fish, with or without additives such as Pilchard 0il. The
cumulative frequencies for worms and dead-baits are compared with the overall
result in Graph 2.1,

2. Generally speaoking, the similarity in the weight-pattern of the results and

the difference in rate of catch between 1967 and 1968, already noted in the
overall result, were also reflected in the results on worms and dead-baits
separately. The rate of catch was 1.5 times faster on worms, and 1.8 times
faster on dead-baits.

3. The 1968 results confirmed the finding in 1967 that the catch on dead-baits
had a median weight about 3 times greater than that on worms. Moreover,

in both years, the overall rate of catch on worms was about twice as fast as on

dead-baits, but the rate of catch of 2 1lb.-plus eels was faster on dead-baits,

on average.

4. Two points may therefore be regarded as fairly firmly established. Firstly,
when comparing results from two or more waters, account must be taken of
the relative usage of worms and dead-baits. Secondly, on average waters,
results with the larger eels of 2 1b. and over will usually be improved by
using dead-baits in preference to worms. Nevertheless, the question still
arises as to whether worms might not be the better baits for the very largest
eels, a point already raised in NAC Bulletin (5). The question is not necess-
arily answered by considering the ratio of RH2 values for worms and dead-baits.
RH? values are guoted in the Tables only because it is the highest level that
can be applied to most of the anclyses at present; but the answer need not
necegsarily be the same if, instead, one compares values for the RH3, the RH4,
etc. The data available in the higher weight ranges are still too few for these
higher-level comparisons to be made with much cpnfidence, but the table on
p. 69 sets out the data as they stand at present. The table shows the rates
of catch on worms and on dead-baits at the various levels up to 4 1lb.-plus, and
the ratio between them, from the combined results fur both years. Thus, the
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Table 3.12: Results on Dead-baits

Weight 1967 1968 Total
Range N CF% N CF% N CF%
0-1 31 37 50 33 81 34
1-2 28 €9 58 71 86 70
2 -3 15 87 29 90 44 89
3 -4 9 98 13 98 22 98
4 -5 1 99 2 99 3 99
5 -6 1 100 1 100 2 100
Total E 85 153 238

Total RH 6,280 6,370 12,700

Mean RH/R 74 42 53

RH2 240 140 180
Median 1:5 1:7 1:6

UQ 2:5 2:3 234

LQ 0:12 0:12 0:12

IQR 1:9 1:7 1:8

Table 3.13: Results on All Other Baits

Fwp Lel Sea Fish Other inc Grand

Steaks Steaks & Steaks Live-bait Total

1967 1968 1968 1967 1968 67 + 68 67 + 68

Total E 7 4 4 - 3 23 41

Total RH 180 164 309 156 150 2,240 3,200

Mean RH/E 26 41 77 - 50 97 78
RH? 90 - 310 - - 560 460
Median 1:2 1:3 1:8 - - 0:10 0:15

UQ 2:4 1:11 2:0 - - 1:14 1:14
LQ 0:12 0:10 1:0 - - 0:8 0:8
IQR 1:8 1:1 1:0 - - 1:6 1:6
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overall rate of catch (RH/E) on worms was 25, that on dead-baits was 53, and
the ratio between them was therefore 2.1 i.e. the eels were caught 2.1 times
faster on worms than on dead-baits. Congidering eels of 1 1b.-plus, the ratio

Worms Dead-baits Ratio DB/W

RH/E 25 53 2.1
RH1 110 81 0.7
RH2 320 180 0.6
RH3 900 470 0.5
RH4 1,800 2,500 1.4

changes over, the rate on dead-baits being the faster; progressing to larger
eels, the ratio moves still further in favour of dead-baits, and for 3 lb.-plus
eels, it was twice as fast as on worms. On present evidence, however, it seems
that the advantage swings back to favour worms for eels of 4 lb.-plus. Vhether
this is representative of the true state of affairs or only an accidental
result of the limited amounts of data, can only be settled by the accumulation
of more results. Incidentally, the fact that this relatively simple question
canmot be decided even from a consi: eration of quantitative data from over
21,000 RH of fishing and the capture of nearly 500 eels, underlines the danger
of drawing conclusions on questions often of much greater complexity, on the
basis of one's own angling experience.

5. The results for All Other baits are set out in Table 3%.1% but the data are

too few for any conclusions to be drawn with confidence. Live-baits were
used much less in 1968 (97 RH) than in 1967, and no eels were caught on them.
In 1967, the results indicated a higher median weight and spread on live-baits
than on dead-baits, and a lower rate of catch, but the data were too few to be
conclusive. The results in 1968 add nothing to the evidence, and no separate
live-bait analysis is given. Steaks, cutlets, etc. of freshwater fish (but
excluding eel steaks) seem to have had little to recommend them, giving a
similar rate of catch and a poorer median weight and spread than whole dead-
baits; and a similar comment might be made on the even more limited data for
sea-fish and steaks. However, it is possible that these baits are most often
used when whole dead-baits of suitable size are difficult to catch; eels might
also be difficult to catch at these times, and if so, the comparison would not
be on a fair basis. lwmch nmore data, preferably from parallel trials, are
needed to resolve these questions.

It has been suggested (7), (8) that the use of freshly-caught eel-steaks
as bait might have advantages. The 1968 results on this bait although too few
to be conclusive, provided no evidence that this might in fact be the case, the
eels caught having about the same median weight as those on dead-baits, a
narrower spread, and only half the rate of catch.

Whole small eels and elvers were used as bait for 64 RH in 1968. A few
runs were obtained, but no eels were caught.

6. In general, in view of the importance of scent in the eels' foraging, and

the lack of knowledge both of what scents eels might find most attractive
and how their preferences might change with age and size, investigations into
the relative merits of a rwch wider renge of baits could be carried out with
advantage. Preferably, such trials should be carried out in parallel with a
familiar bait, so as to provide direct comparisons in otherwise similar
situations. Provision was made for such trials to be done in 1968 (2), but
only 18 RH and 1 eel were reported under this project, and there is therefore
no analysis to be presented.
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Table 3.21: Breakdown by Number of Worms, 1968

Weight 1 x Lob 2-5 x Lobs Other
Range N CF% N CFY% N
0-1 59 86 39 72 2
1 -2 8 97 9 89 1
2 -3 2 100 4 96 2
5 - 4 - % -
4 -5 - 1 98 -
5 -6 - 1 100 -
Total B 69 54 )
Total RH 905 1,620 315
Mean RH/E 13 30 63
RH2 450 270 160
Median 0:7 0:10 -
uQ 0:10 1:0 -
Q 0:4 0:6 -
IQR 0:6 0:10 -

Table %.22: Breakdown by Length of Dead-baits, 1968

Length range: 2 - 4" 4 - 6" A1l

Mean length: 3.0" At Other
Weight N CF% N CF% N
Range
0-1 36 38 13 24 1
1 -2 40 80 16 54 2
2 -3 12 93 16 83 1
5-4 5 98 8 98 -
4 -5 1 99 1 100 -
5 -6 1 100 - -
Total E 95 54 4
Total RH 2,990 2,580 800
Mean RH/E 32 48 200
RH?2 160 100 800
Madian 1:5 1:13% -
7Q 1:14 2:12 -
LQ 0:11 1:3 -
IQR 1:3 1:9 -
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3.2 Effects of Bait Size

1. Table 3.21 sets out the results reported for single lobworm baits in comp-

arison with those for bunches of 2-5 lobworms. All other results on worms
including bunches of more than 5 (4 RH, no eels) and unspecified worm baits, are
lumped together under 'other'.

2. There is a striking difference between the two sets of data, which is

presumably attributable to the sizes of the baits. Eels were caught over
twice as fast on single lobworms, but the median weight and spread were better
on bunches of 2-5 lobwormg and overall the rate of catch of 2 lb.-plus eels was
about 1.7 times faster on bunches than on single lobworms.

3. It is probably surprising that these results should differ so much, and it

is worth noting that the RH2 value for single lobworms is 'sensitive'y; that
is, only a little extra data could change it very considerably (for example, one
additional 2 lb.-plus eel would reduce the RH2 to very nearly the level for
bunches of lobworms). This suggests that additional data should be collected
before placing much confidence in this result.

4. However, the RH/E values are not particularly sensitive, suggesting that

there was a real difference in the overall rates of catch. One implication
here may be that, in waters where small eels are not a nuisance and the main
problem is to catch any eel at all, then preference should be given to the use
of single lobworms.

5. Table 3.22 sets out the results on dead-baits, analysed by length of bait.

Baits were classified in the ranges 0-2", 2-4", 4-6" and 6"+. Only one eel
was caught on 0-2" baits (61 RH) and no eels were caught on 6"+ baits (54 RH).
Results are shown for 2-4" and 4-6" baits, all other results including those on
baits of unspecified size being lumped together under 'all other'.

6. As in the number-of-worms analysis, there was a marked difference between

the results. The mean rate of catch was half as fast again on 2-4" baits as
on 4-6" baits, but the median weight and spread were poorer with the smaller
baits, and 2 lb.-plus eels were caught over half as fast again on the larger
baits.

7. This result is perhaps less surprising than the analogous finding with worms

and the RH2 values are not particularly sensitive to additional data. The
implication appears to be, as might have been anticipated, that, as the size of
the bait is increased, so the proportion of big eels in the catch increases, but
the rate of catch decreases. Thus, in principle, it should be possible to
define the optimum bait-gize for eels in any particular weight range. Obviously
if this were done, it would be of great practical angling value.

8. Baits in the 2-4" range were spread evenly through the range and the mean
length of these baits was 3.0". DBaits in the 4-6" range, however, were
clustered at the lower end, and had a mean length of only 4.3". Although baits
averaging 4.3" were clearly better than those averaging %.0" for the larger eels

it is not possible on the besis of the 1968 results to determine any optima,
even approximately. DFor this to be done, it would be desirable to classify the
baits into narrower size-ranges, and large amounts of data would be needed.
However, further points on bait-size energe in section 3.3, below.

9. Cumulative frequency diagrams illustrating these results on the effects of
bait size are shown in Graphs 3.1 (worms) and 3.2 (dead-baits).
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Table 3.31 : Dead-bait Species Analysis, 1968

Species: Gudgeon  Bleak Rudd Perch Roach

Mean Length: 2.7" 3.1" s 3,6" LA
Weight
Range N N N N N
0-1 5 6 10 7 20
1 -2 1 13 8 5 30
2 -3 1 N 4 5 17
5-14 1 - 4 - 8
4-5 - - 1 i 1
5 -6 - - 1 - -
Total E 8 19 28 17 76
Total RH 197 629 1,570 771 2,640
Mean RH/E 25 33 56 45 35
RH? 98 - 160 150 100
Median 0:15 1:3% 1:7 1:9 1:9
UQ 1:10 1:9 2:15 2:1 234
Lg 0:9 0:10 0:10 0:11 0:15
IQR 1:1 0:15 2:5 1:6 1:5

Table 3.32 : Effect of Treating Dead-baits with Pilchard Oil, 1968

Without P.O. With P.O.

E RH  RH/E E RH RH/E
Roach 68 2,450 36 8 196 25
Rudd 27 1,520 56 1 51 51
Bleak 17 572 34 2 57 29

Total 112 4,530 40 11 304 28
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3.% Dead-bait Species Effects

1. Table 3.31 sets out the results on dead-baits, broken down by species, for

all species for which sufficient results were reported in 1968. A super-
ficial interpretation of the data must be guarded against for two main reasons.
FPirstly, the results are too few in all but, perhaps, the case of roach, to give
a representative picture of the performance of the different baits in waters as
a whole; bait species are not equally available from all waters and their use
therefore tends to be unevenly spread. Secondly, it has been seen in section
3.2 that bait size appears to have a marked effect on results, and as the
figures for mean length in Table 3.31 show, baits of the various species used
had different average lengths.

2. Clearly, in interpreting the data, an attempt must be made to allow for these

variations in the average lengths of the baits, and in the absence of a more
detailed knowledge of the effects of bait size, this can only be done roughly.
The attempt is most conveniently made with the aid of a diagram.

4. Graph 3.3 shows the median weights and spreads plotted against mean bait

length for each of the five species, and for all 2-4" and all 4-6€" baits.
The medians for rudd, perch and roach fall very nearly on the straight line
joining the medians for all 2-4" and all 4-6" baits. The medians for bleak and
gudgeon fall somewhat below this line. It is relevant that a high proportion of
the bleak and gudgeon results came from one water (the R. Gt. Ouse) which gave
below-average results in 1968. It appears, therefore, that the differences in
the median weight of the catch on all five species of dead-bait is explicable in
terms of the lengths of the baits (the longer the bait, the greater the median
weight of the eels caught) and that there is no evidence of any specific
differences in this respect. The very favourable IQR on rudd baits is striking,
but the data are too few for much confidence.

5. In Graph 3.4, bait size is plotted against rate of catch, RH/E below and RH2
above. Considering the RH/E plot, below, the rates of catch for all five
species lie close to the line joining the rates for all 2-4" and all 4-6" baits,
suggesting that all the species were of about the same attractiveness for eels

taken overall.

6. Considering the RH2 plot, above in Graph 3.4, the data are too few to warrent

much confidence, especially with gudgeon. However, the relatively large
difference between rudd and perch, on the one hand, and roach on the other may
perhaps be an indication that roach-baits are the more attractive to the larger
eels.

7. It is commonly supposged that additives such as blood and pilchard oil,

injected into baits, influence eel catches. This is closely related to the
questions of the possible differences in attractiveness of the natural baits.
Table 3%.32 shows the rates of catch of untreated roach, rudd and bleak baits in
comparison with similar baits injected with pilchard oil. In each case, the
treated baits gave a higher rate of catch, and taken overall the rate was about
1.4 times faster on the treated baits.

8., It is emphasised that the data in Tables 3.31 and 3.32 are insufficient for
much confidence and that the above comments are highly speculative and
chiefly intended to illustrate the types of investigation that might be carried
out on this topic in the future. A point worth making is that improvements in
eel-fishing results are most likely to come about by the cumulative effect of
many small improvements, rather than through any drastic change. It is suggested
that an ability to optimise even those factors considered so far in section 3
would have a dramatic effect on both the numbers and the quality of the catch.

9. In view of the above, it is interesting to consider what weight should be
given to the ideas - often very firm and specific - about the relative
merits of different baits expressed by angling authors: see e.g. ref. (9).
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Table %.41 : Stomach Contents v. Bait, 1968

Food in Stomach: None Small Food Items Large Food Items
Baits Worm  D.B. Worm  D.B. Worm D.B.
Weight

Range N N

N N
0-1 4 6 16 2
1 -2 2 -
2 -3 2
5 -4 -
4 -5 -~ - - -
Total E 8 27 16 2 7

Median 1
UQ 2
LQ 0
IQR 1
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Table 3.42 : Stomach Contents v. Bait, 1968

Worms Dead-baits Total

o None 8 (26%) 27 (79%) 35 (54%)
§§ SFI 16 (51%) 2 (6%) 18 (28%)
£E  LFI 7 (23%) 5 (15%) 12 (18%)
© Total 31 (100%) 34 (100%) 65 (100%)

Table 3.43 : Stomach Contents, 1968 + all other data

Food in Stomach: None Small Food Items Large Food Items

Bait: All All Worm D.B. Other Total
Weight
Range N N hj N N N
0-1 10 19 3 - - 3
1-~-2 17 - 4 3 1 8
2 -3 10 3 2 1 6
3 -4 3 - 1 2 - 3
4 -5 1 - 1 1 - 2
5-6 - - 1 - - 1
6 - 7 - - - 1 - 1
Total E 41 20 13 9 2 24

Table 3.44 : Frequency of Large Food Items in Stomachs, all data

—
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F'requency: 8 7 4 3 3 1 1 7 1 1 1
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3.4 Stomach Contents

1. Closely related to the guestions involving the performance of different

kinds and sizes of baits considered so far in section 3 are the eels!
natural dietary preferences as revealed by stomach contents. As a special
project in 1968, members were invited to report stomach contents on the basis
that all stomachs examined were reported, including those which were empty or
contained only small food items of little or no interest as potential angling
baits; and that large food items including molluscs (water snails and mussels),
crustacea (essentially, crayfish) and fish, were identified as to species and
size when possible. The bait on which the eel was caught was not counted as
part of the stomach contents.

2. Sixty-five eels were exanined in 1968, of which 35 (54%) had empty stomachs;
18 (28%) had only small food items in the stomach; and 12 (18%) had large
foed items in the stomach. In fact, the only large food items reported in 1968
were fish. Over three-quarters of the eels caught on dead-baits had empty
stomachs. Over half the eels caught on worms had only small food items in the
stomach. Of the 12 eels which already had one or more fish in the stomach, 7
were caught on worms and 5 on dead-baits. The eels which had only small food
items in the stomach had a much lower median weight and narrower spread than
either those with large food items or with empty stomachs. These facts have
many angling implications but need careful interpretation and will be the
subjectv of a separate paper. The results are given in Tables 3.41 and 3.42.

3. In previous years, reports on the examination of 20 eels' stomachs have been
collected. Undoubtedly, many cases of empty stomachs and small food items
were omitted from these reports which were therefore omitted for the purpose of
calculating the percentages in Table 3.42. However, the data on large food items
are valid, and the concolidated data are given in Table 3.43, which shows that
a total of 24 eels with large food items in the stomach have been reported. One
of these eels contained only a water snail; one contained only a crayfish; the
remaining 22 eels contained at least one fish and of these 6 contained two or
more fish. If, now, in the case of eels caught on dead-baits, the bait fish is
congidered as part of the stomach contents, then 12 of the 22 (i.e. 55%) had two
or more fish in the stomach. Referring back to Table 3%.42, it is reasonable to
estimate that 10% of all eels caught had more than one fish in the stomach after
taking the bait.

4. The frequency with which the various large food items were observed is given

in Table 3.44, a total of 37 items divided amongst the 24 eels. The data
are too few for conclusions about the relative importance of the various items
of food in the eels' diet to be drawn, especially as 8 of the 37 items were not
indentified as to species., lMore data are needed, and would preferably be
congidered separately for each water, taking into account the relative abundance
of the food forms present. For example, although Bullhead was found 7 times,
all were in ecls from one water (the G.U. Canal). However, it is striking that
only one of the 85 eels examined was reported to contain a mocllusc, and in view
of the ready availability of molluscs in almost all waters, this suggests that
molluscs of significant size are not an important element in the eels' natural
diet. The % observations of small eels amongst the stomach contents suggests
that they might usefully be given a more extensive trial as baits (cf. page 69,
paragraph 5). Perch were found 4 times, and vhile neither this nor the results
with perch dead-baits analysed in section 3.3 amount to a positive recommendation
they may, perhaps, mitigate the popular mistrust of perch-baits for eels.

5. Data on the lengths of fish found in the eels' stomachs could help towards
an assessment of optimum bait sizes, but these data are too sparse at this
stage for any detailed analysis.
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3.5 Sex; Tackle; Preparation

Sex

1. As an optional project, members were invited to report the sex of any eels

killed for removal of otoliths, examination of stomach contents, etec. A
knowledge of the sex of the eels is relevant to angling problems in several
ways. For example, the growth of female eels is known to differ from the growth
of male and undifferentiated eels, and it is therefore desirable in a study of
growth rates to separate the data on females from the rest. Again, knowledge of
the distribution of the sexes is of general interest for an understanding of the
habits of the species e.g. where the larger females are most likely to be
abundant. It is also conceivable that there might be differences in the feeding
habits of the sexes, which might be exploited to discriminate in favour of the
female eels.

2. The eels for which sex was reported corresponded almost exactly to those for
which stomach contents were reported. All were reported to be females.
Whilst it is thought that female eels predominate in inland waters, it seems
unlikely that they predominated to the total exclusion of male and undifferent-
iated eels in the catch, and it is therefore probable that the difficulties of
distinguishing the sexes by visual examination of the gonads led to some males
and undifferentiated eels being incorrectly identified as females. Further
consideration of the problems of carrying out this exercise is required.

Choice of Terminal Tackle

1. The relative merits of different materials and strengths for the reel line
and (if the hook is not tied directly to the hook) for the 'trace', are

subjects of constant debate amongst eel anglers. An optional project was
arranged for 1968, aimed at showing the use of alternative materials had any
noticeable effects on the rate and quality of catch, in parallel trials. The
results of such trials would be of great practical value in making a rational
and objective choice of trace materials to give maximum strength and resistance
to the eels' teeth consistent with the minimum adverse effect on rate of catch.

2. Only two trials were reported (2 x 8 RH, no eels; and 2 x 4 RH, 1 eel) and
no useful analysis can be given at this stage.

Swim Preparation

1. A similar parallel trial scheme was arranged to test the effects of ground-
baiting. No reports were received.
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Table %3.61 : Choice of Depth

BAIT N RH  RH/E 1Q Median  UQ

Worm Shallow 7 218 31 0:9 1:0 2:0
Medium 66 1,510 2% 0:5 0:7 0:13
Deep 16 398 25 0:9 0:12 1:0

D.B. Shallow 1 253 250 - = -
Medium 119 5,000 42 0:13  1:9 2:5
Deep 7 628 90 0:10  0:14 1:5

Table %3.62 : Choice of Digtance

BAIT N RH  RH/E 1q Median  UQ

Worm Near 3 100 33 - - -
Medivm 20 702 35 0:5 0:8 0:14
Far 66 1,330 20 0:5 0:8 0:13

D.B. Near 4 179 45 - (1:6) -
Medium 6 644 107 1:7 1:13 222
Far 116 5,020 43 0:13  1:8 2:5

Table 3.63 : Choice of Bottom

BATT N RH RH/E LQ Median UQ

Worm Soft 82 1,640 20 0:5 0:8 0:15
Medium 7 462 66 034 0:9 1:7
Hard - 25 - - - -

D.B. Soft 126 5,230 42 0:13 1:8 235
Medium - 339 = " - -
Hard - 30 & - = -

Table 3.64 : Snagey v. Snag-free Swims

BAIT N RH RH/E LQ Median Q
Worm Snags 25 537 21 0:4 0:8 0:14

No Snags 64 1,590 25 0:6 0:9 1:0
D, B. Snags 10 697 70 0:12

1
No Snags 117 5,180 44 0:14 1:
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3.6 Choice of Swim Features

1. Tables 3.61 - 3.64 give rates of catch, medians and spreads for the 1968
results, broken down by bait type, and by distance cast, depth of swim, type
of bottom, and the presence or absence of snags, for Class 2.1 & 2.2 waters only.

2. Considering Table 3.61, for the purposes of analysis, 'shallow' was taken to

mean up to amdincluding 5 ft. in depth, and 'deep' was taken to mean 20 ft.
and over. It is clear from the Table that over 80% of RH was spent fishing at
'medium' depths, and because the data for shallows and deeps are relatively few
conclusions about relative rates and sizes of catch cannot be drawn with much
confidence. With both worms and dead-baits, medium depths gave the fastest rate
of catch, and the shallows gave the slowest. Iowever, in the case of worms, the
median and spread was most favourable from shallow swims, suggesting that trials
in the shallows could usefully be extended. It would be interesting to examine
the data to see whether relative results differ with season and time of day
(e.g. whether the deeps are least productive in the early part of the season;
and whether they are most productive during daylight, etc.) but more data are
required to allow this.

3. Considering Table 3.62, for the purposes of analysis, 'near' has been taken
to mean up to and including 4 yd., and 'far' 15 yd. and over, The Table
shows that about 80% of RH was spent fishing at 'far' distances, which produced
the fastest rates of catch. liedium distances were least productive and bearing
in mind the rough correlation between distance and depth, this may again suggest
further trials of short-range, shallow swims. It would be interesting to examine
the data for differences at various times of day(e.g. do the eels leave the deeps
at dusk to forage in the shallows at night?) but more data are needed for this.

4. Definitions of soft, medium and hard for the purposes of Table 3.63 are as

indicated in the Guide (2). The Table shows that over 85% of RH was spent
fishing on soft bottoms which, so far as can be judged from the unbalanced data,
gave the fastest rate of catch.

5. The meaning of 'snags' for the purposes of Table 3,64 is as defined in the

Guide (2);_ The Terle show 4 % nwarly_85ﬁ ol R wnos spent fishing snag-
free swing. The rate of catch was faster in snaggy swims on worms, but slower
on dead-baits. This might reflect a preference of the smaller eels caught on
worms for sneggy areas, and a preference of the larger eels caught on dead-baits
for more open feeding areas. On the other hand, it might merely reflect the
difficulty of extracting the larger eelg from snaggy swims! The medians and
spreads differ relatively little 2g between snagey and snag-free swims on both
types of bait, but are marginally better for snag-free swims. Ior dead-baits,
at least, it seems reasonable to conclude that the data indicate no merit in
fishing in snaggy areas.

6. It is, of course, obvious that not all.-waters have the full range of charact-

eristics considered under each heading. Some waters are nowhere as deep as
20 ft. Some have only one type of bottom. ' In some waters it is virtually
impossible to find a snag-free swim, and so on. Thus, whilst it is valid to
consider the data overall, as in this section, in search of general trends,
large amounts of data are needed before the results could be representative.
Moreover, the fact that few, if any, waters are themselves representative means
that it is particularly important with swim features to consider the data for
the individual water itself, in relation to its own rharacteristics. Details of
individual waters are available on request, but in very few cases are the data
sufficient for any conclusions to be dravn at this stage.



Mable 4.11 : lMonthly Trends, 1968

Wei ol

e MAR APR MAY JU
Range

0 -1 - 4 20 44
1-2 - il 4 24
2 -3 - - 1 14
3 =4 - 1 2
4 -5 - - - -
5 - 6 - - - -
Total E - 6 25 84
Total RH 19 501 667 2,470
Mean RH/E = 83 27 29
RiI2 - 500 670 150
Mzdian - 0:13 0:8 0:14
Q 1:10 0:13% 1:9
Q) 0:9 0:6 0:6
ToR 1:1 0:7 1:3

Teble 4.12

: Monthly Trends, 1967 + 1968
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2 17 48 109
242 1,200 2,050 3,550
121 71 43 33
240 600 1,000 160
- 0:9 0:8 0:13
- 132 0:11 1:9
- 0:5 0:6 0:7
- 0:13 0:5 1:2
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4. THE EFFECTS OF AMBIENT VARIABLES

4.1 Monthly Trends

1. Table 4.11 shows the 1968 results broken down by month. As remarked in the

1967 Report(l), a breakdown into 8 monthly groups puts a premium on large
amounts of data, and in Table 4.11 the results for March, April, October and
possibly May are too few for much confidence.

2. Taking the data at face value, however, the rate of catch rose from April to

May, then fell slowly but steadily from liay to September and rose again in
October. This is a somewhat different pattern to the rates found in 1967, which
were fastest in July. In both years, however, the October rate was, surprising-
ly, faster than the September rate.

3. The median weights and spreads in 1967, although somewhat erratic, were

thought to rise to a maximum in July and then fall away again. In 1968, the
median weight of the catch rose steadily from liay to October, but the spread was
greatest in July. The rate of catch of 2 1b.-plus eels in 1968 was about the
sane in June July and Avgust (although it actually rose to its fastest value for
for the year in October). In 1967, the rate of catch of 2 lb.-plus eels was
fastest in July.

4. Although the analyses give an objective description of monthly results in

the two years, it is difficult to generalise, partly because the data are
insufficient in some months, and partly because the main statistics do not
follow quite the same pattern in the two years. This underlines the suggestion
made in the 1967 Report (1) that because the monthly conditions of weather, etc.
vary greatly beiween years, data for several years would need to be consolid-
ated before year-to-year variations were smoothed out so as to digsplay the
underlying pattern of monthly results for an 'average year'. Obviously, it is
of great practical importance to try to discover in this way, in which months of
an average year the prospects are most favourable. It is not to be expected
that the combination of only two years' data will achieve this objective, but
Table 4.12, which shows the consolidated data for 1967 and 1968, represents a
first step in this direction.

5. Table 4.12 shows a much smoother pattern in the overall rate of catch, the

RH/E falling steadily to a minimum in July and then rising again. However,
the rate in October is still facter than in either September or August, and it
remains to be secen as more data are collected whether this feature is typical.
The rate of catch of 2 1b.-plus eels is fastest in July. The median weight
rises steadily from lay to September, but the spread is most favourable in July.
Graph 4.1 shows the monthly rates of catch, and Graph 4.2 shows the monthly
medians and spreads, for each year and for the two combined.

6. Eventually, it will be desirable to consider the performance of the main
classes of bait by month, but the data are not yet sufficient to make this
a worthwhile exercise.

7. In section 1, the importance of trying to identify the origin of the marked

difference in rate of catch between the two years was mentioned. No light
was thrown on this in section 2; the usage of the main baits was similar in the
two years, and their performance differed similarly. Ixamination of Graph 4.1,
however, shows that the difference between the years was not uniform through the
months. In 1968, the rate of catch was slower in April, faster in May, faster
but less so in June, rather slower in July, and faster in the remaining three
months. Presumably, these variations reflect the causative differences in
weather, etc., in the individual months of the two yvears. This is a first clue
to the causes of the differcnce of the eels' feeding habits in the two years,
but its interpretation is by no means obvious; €.g8., in what ways did June and
July differ in the two years, that might account for the reversal of the rates
of catch?
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Table 4.21 3 Day v. Twilight v. Night

. DAY TWILIGHT NIGHT
Weight — —_— e
Range 1967 1968 Tot. 1967 1968 Tot. 1967 1968 Tot.
0-1 25 21 46 16 39 55 70 97 167
1 -2 7 5 12 15 12 27 26 64 90
2 -3 2 1 3 3 8 11 17 29 46
3 -4 - 1 1 - 4 4 14 8 22
4 -5 1 1 2 - - - 1 2 3
5 -6 - - - - - 1 2 3
Total L 35 29 64 34 63 97 129 202 331
Total RH 3,170 2,560 5,720 2,410 2,230 4,630 5,560 5,300 10,900
liean RH/E 91 88 89 71 35 48 43 26 33
RH2 1,100 850 950 800 190 310 170 130 150
Median 0:9 0:6 0:8 1:0 O0s11 0:12 0:14 1:0 1:0
uQ 1:0 1:1 1:0 1:8 1:7 1:8 2:0 1:1% 1:14
s) 0:7 0:3 0:5 0:8 O:7 0:7 0:7 0:8 0:8
I0R 0:9 0:13 0:11 1:0 1:0 1l:1 1:9 1:5 1:6

Table 4,22 3 Twilight, Dusk v. Dawn, 1968

Weight DUSK DAWN
Range — —_—
0-1 26 13
1 -2 8 4
2 -3 4 4
5-4 1 3
Total B 39 24
Total RH 910 1,320
Mean RH/E 23 55
RH? 180 190
Median 0:9 0:15
uQ 1:3 2:0
LQ 0:5 0:10
IOR 0:14 1:6
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4.2 BEffect of Daylight

1. Table 4.21 shows the division of results between day, twilight and night for

1967, 1968 and the two years combined. As in the 1967 Report (1), in these
analyses 'twilight' means the periods from one hour before to one hour after
sunset; and from one hour before to one hour after sunrise. Obviously, this
definition also defines 'day' and 'night'.

2. On this basis, it is apparent that the rates of catch in 1968 as in 1967
were slowest during the dey, fastest during the night and intermediate
during twilight. During 1968, fishing at night produced eels about 1.3 times

faster than twilight and about 3.4 times faster than during the day.

3. The median weight and spread of the catch were most favourable during the

night and least favourable during the day, and as a result the rates of
catch of 2 1b.-plus eels were even more strongly biassed in favour of night
(6.5 times the daytime rate) and twilight (4.5 times the daytinme rate).

4. Referring again to the faster overall rate of catch during 1968 as compared

with 1967, Table 4.21 shows that the daytime rates were similar in the two
years and that the difference arose from the faster rates during twilight and
night, which were in the order of twice the 1967 rates. Thus, whatever factors
caused the difference between the years seem to have been operative during
twilight and night, but not during the day. What might these factors be?
Moreover, the rates for 2 1b.-plus eels during day- and night-fishing were not
very different during the two years, but were over 4 times faster in 1968 for
twilight fishing. Thus, the larger eels seem to have been influenced by the
operative factors in a way rather different from the smaller eels. Why might
this be so?

5. With these curious differences between the two years, a combination of the

data for both years is subject to the same reservations as indicated in
section 4.1. However, the data are combined in the 'Totals' columns, to show
the best estimate that can be made at this stage of the differences between day,
twilight and night results in an average year.

6. In the 1967 Report (1), no separate analyses were given for dusk and dawn,

results for both being talien together under 'twilight'. The 1968 data,
however, are broken down in Table 4.22 to show the rates,; etc., for dusk and
dawn separately. The overall rate of catch at dusk was about 2% times faster
than at dawn, and consideration of the median weights and spreads shows that
this was due chiefly to fewer small eels being caught during the dawn period.
Following from this, the rates of catch of 2 1b.-plus eels were similar in the
two periods. This is an interesting feature, and it may be possible to extract
& similar analysis from the 1967 data for comparison in due course-

7. In view of the marked difference between dusk and dawn results, the question
arises of the validity of considering results for both periods together
under the heading of twilight. This point is taken up again, below.

Hour-by-hour Analysis

8. Thew is a considerable lore amongst eel-fishers about the times of day and
night at which eels are supposed to have peaks and lulls in their feeding.
A typical statement (see, for example, reference (10)) is that they come on feed
for the first hour or two from twilight, then go off feed, coming on again an
hour or so before dawn. However, there are many alternative ideas on the
subject, and a wide measure of disagreement, as would be expected since the
matter does not seem ever to have been investigated objectively and taking into
account the angling effort spent as well as the number of eels caught. The
question was not examined in the 1967 Report (1), but it is a simple investigat-
ion in principle, and the 1968 data are analysed appropriately. For this
purpose, data from tidal waters, amounting to 18 eels and 121 R, are excluded



Table 4.23 : Total, 1968
Hour 12 13 14 15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 11 12
E - - 1 - 1 - - 4 14 25 34 33 33 35 29 17 15 10 4 5 6 3 1 1
RH 62 49 56 56 59 84 128 214 434 627 751 772 775 TI5 761 731 708 677 574 507 438 326 212 127
RH/E - - 56 - 59 - - 54 48 25 22 23 2% 22 26 43 47 68 143 101 73 109 212 127
2+ E - - - - - - 2 6 11 18 19 12 25 11 9 8 3 2 1 4 2 - 1
RH?2 - - - - 59 - - 107 72 57 42 41 65 31 69 81 89 226 287 507 109 163 - 127
Table 4.24 3 October, 1968
Hour 12 13 14 15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 11 12
E - T o o 2Ty 2 2 =71 - 2 3 1 1 - 1 - - - = -
RH 3 3 3 1 3 9 16 24 27 26 25 25 25 25 25 25 25 25 23 12 10 4 2 2
RH/E 2 - - - - - 6 14 13 - 25 - 13 8 25 25 - 2% - - - = -
FRHK KRHHK
Table 4.25 : Harch + September, 1968
Hour 12 13 14 15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 o7 08 09 10 11 12
E - - - - - - - - 3 4 5 b 4 4 7 2 3 1 2 2 - 1 1 =
RH 13 13 14 16 17 21 34 6% 92 107 113 105 123 123 121 121 121 119 111 95 86 60 48 27
RY/E 2 T2 T~ T2 Z m 27 23 35 31 31 17 61 40 119 56 47 - 60 48 -
XRHK KHRRH
Table 4.26 : April + August, 1968
Hour 12 13 14 15 16 17 18 19 20 21 22 23 24 01 (0} 03 04 05 06 o7 08 0% 10 11 12
E .. - - . - 5 4 & 5 5 5 4 2 4 2 1 1 2 2 - -
RH 13 4 3 3 3 11 21 35 129 187 208 206 186 184 184 182 174 161 132 118 102 80 48 28
RE/E S 2 I T Tl 26 41 26 41 37 37 46 91 44 81 1%2 118 51 40 - -
KRR HRHK
Table 4.27 : Hay + June + July, 1968
Hour 12 13 14 15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 o7 08 09 10 11 12
B - -~ 1 - 1 - - - 4 15 20 24 24 24 15 12 T 7 - 2 4 - 1
RH 33 29 36 36 36 43 58 92 186 307 406 437 441 443 431 404 388 372 308 283 240 183 115 70
RH/E - - 36 - 36 - - - 47 20 20 18 18 18 29 3 55 53 - 141 60 - - 70

KHHHK KKHK

V8

urisiing JVN
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from the analysis, because of the dependence of catches on the state of the tide
and the small amount and uneven distribution of the tidal rod-hours which were
mainly in daylight hours.

9. The first question is the general 'shape' of the rate of catch during the 24
hours of the day, and Table 4.23 sets out the total eels caught and the RH

spent during each hour of the day throughout the season. From 10.00 to 19.00
hours, the mean rate of catch was 208 RH/E. From 19.00 to 21.00 hours, the rate
increased ifrom this very slow daylight level, and then remained fairly steady at
22 - 26 RH/E until 03.00 hours. The rate then slowed down steadily up to 07.00
hours. There was a curious peaking of the rate of catch between 08.00 and 09.00
hours which may or may not have been a product of the limited amounts of data
(this is mentioned again, below). There was no sign of the eels going off feed
during the middle part of the night.

10. An obvious question is whether large and small eels behaved alike in these

respects, and Table 4.23 also shows the numbers of 2 1b.-plus eels and the
corresponding RH2 figures. Bearing in mind the smaller amounts of data and the
greater likelihood of chance fluctuations, the larger eels feeding is seen to
have followed a similar pattern. There was a 'lull and peak' in the middle of
the night, and a repeat of the peaking between 08.00 and 09.00 hours, either oxr
both of which may or may not have been due to the limited amounts of data.

11. The RH/E and RH2 rates are plotted in Graph 4.3, using a log. rate scale for
convenience.

12. Turring now to the question of possible effects around dusk and dawn, Table

4.23% would not be expected to show any such short-term variations because
the times of sunset and sunrise change during the season. Tables 4.24 - 4.27
are therefore based on groups of months in which the times of sunset and sunrise
are similar. The rows of asterisks mark the approximate ranges of these times
in each of the groups. It is now possible to zczlign the data so as to summate
the eels and BH in all four groups for roughly corresponding hours before and
after sunset and sunrise:-

SUNSET SUNRISE
* *
E 4 20 31 38 36 32 57 31 20 18 11 10 1 5 7

| 770 773 779 720 672 609 516 447 370
21 25 38 40 61 61 516 89 53

RH 264 515 709 779 786 759
RH/E 66 26 25 21 22 24

i

Considering the results around sunset, the table shows that the rate of catch
increased rapidly from the slow daytime rate during the hour before sunset, and
remained fairly steady during the five hours after sunset; the third hour after
sunset had the fastest rate, but the differences between the five hours were
only very small. Considering the dawn period, the eels went off feed more grad-
ually than they came on feed, the rate slowing steadily during the four or five
hours before dawn; only one eel was caught during the second hour after sunrise,
giving a very low rate of catch, but the rate increased to a peak again in the
fourth hour after sunrise, before falling off to the slow daytime rates.
Clearly, this 'fourth hour peak' corresponds to the peak between 08.00 and 09.00
hours mentioned above, brought out more plainly by the re-alignment of the data.
The fact that it persists through all three analyses suggests that it may have
some real significance, but more data are needed to confirm this. It would also
be of interest to examine rates for the larger eels only, and more data are
needed for this purpose, too. It may be possible to extract data from the 1967
results for this purpose in due course. Dawn and dusk rates are shown in Graph4.4

13. It is clear from these analyses that rates of catch progress smoothly through

the arbitrary twilight periods; as, indeed, they would through Civil, Nautic-
al or Astronomical twilights. The arbitrary 2-hour twilight will, however, be
retained for analyses, to separate the times of most rapid change.
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Table 4.3%31 : State of lioon at Night, 1967 and 1968

. DARK PERIODS BRIGHT PERIODS
Weight
Range 1967 1968 Tot. 1967 1968 Tot.
0-1 62 70 132 8 27 35
1-2 18 44 62 8 20 28
2 -3 13 22 35 4 7 11
5-4 10 5 15 4 3 7
4 -5 1 2 3 - - -
5 -6 1 1 2 - 1 1
Total E 105 144 249 24 58 82
Tntal RH 3,760 3,810 7,570 1,800 1,480 3,280
Mean RH/E 36 26 30 75 26 40
RH? 150 130 140 230 140 180
Median 0:13 1:0 0:14 1:9 1:1 1:4
UQ 1:15 1:13 1:1% 2:4 1:1% 1:14
LQ 0:7 0:8 0:8 0:1% 0:9 0:9
IQR 1:8 i¥s1E 1:5 1:7 1:4 1:5
Tabtd 4.32 : State of Moon During Day and Twilight, 1967 and 1968
DARK PLRIODS BRIGHT PTRIODS
1967 1968 Tot. 1967 1968 Tot.
Totall 60 78 138 9 14 23
Total RH 4,520 3,960 8,480 1,050 820 1,870

Mean RH/E 75 51 61 117 59 81
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4.3 Bffect of Moonlipght

1. The analyses in the previous section (e.g. Table 4.21) show that in 1968 as
in 1967, eels were caught most rapidly at night, less rapidly during twi-
light and least rapidly during the day. The obvious implication ig that the
stronger the light, the less likely are the eels to be caught, presumably
because they feed less in daylight. The aim in this section is to enquire
whether moonlight also affects the eels' feedingz, as is commonly supposed.

2. The method is to compare results during 'bright' nights with results during
'dark' nights. Time during wright nighis is counted as time when the moon
was both 'full' and 'up', the moon being classed as full during the whole
period from first quarter to last quarter, and as up from an hour after moonrise
to an hour before moonset. Time during dark nights is counted as time when the
moon was eithcr 'new' or 'down' on the same definitions. At this stage of the
analysis, no account is taken of cloud cover, the underlying assumption being
that there is no correlation between the state of the moon and the amount of
cloud and that cloud will therefore affect bright periods and dark periods
equally, on average.

5. Table 4.31 sets out the results during bright and dark periods on this
basis, for 1967, 1968 and both years combined. The pattern of results is
seen to have been very different in the two years. In 1967, dark nights
yielded eels at about twice the rate of bright nights. In contrast, in 1958,
the rates of catch were virtually the same during dark and bright night periods.
During 1967, the median weights and sprezds were (surprisingly) more favourable
during bright nights, but the rate of catch of 2 lb.-plus eels was nevertheless
13 times faster on dark nights. In contrast, in 1968 there was little to chooso
between dark and bright nights on medisn weights and spreads, and the rates of
catch of 2 1b.-plus eels were also about the same.

4. Although, again, a combination of the two years provides the best estimate

of the sitvation to be expected in an average year , these marked differences
between the years lead to the same reservations as were expressed in the previous
two sections.

5. Do thege differences provide yet another clue to the origin of the different

overall rates in the two years? The 1967 results suggested that prospects
are noticeably more favourable during dark night periods; the 1968 results
suggest that there is nothing to choose batween them. Vhy might this be so?
One obvious possibility is that the proportions of cloud cover during the dark
and bright periods did not 'average out' in one or both of the years, and this
is investigated in detail in the next section.

6. The 1967 results suggested that daytime prospects, though relatively poor

at all times, were better during nominally 'dark' moon periods during the
hours of daylight. A possible explanation was suggested in the 1967 Report (1)
which assumed the type of night-time feeding pattern found in that year. In
1968, however, as Table 4.32 shows, the rates of catch during day and twilight
did not differ very much; but, of course, this is not surprising since the
night-time pattern was not the same in the two years.

7. Obviously, data for further years need 1o be collected to discover whether
a typical year resembles 1967, or 1968, or falls somewhere in between.
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Table 4.41 : Percentage catch at Night by Cloud Cover, 1967 & 1968 Combined

DARK NIGHTS BRIGHT NIGHTS
Cloud Cover % i} % i} %
0 77 32 22 27
50 59 24 9 11
100 105 44 51 62

Table 4.42 : Full Analysis by Cloud Cover, 1968

DAY + TWILIGHT DARK NIGHTS BRIGHT NIGHTS
Cloud: 0% 50%  100% 0% 50%  100% % 50%  100%
Total B 38 16 38 55 25 64 15 7 36
Total RH 1,590 1,040 2,140 1,350 652 1,780 437 190 855
Mean RH/E 42 65 56 24 26 28 29 27 24
RH?2 320 - 210 220 80 110 220 190 110
ledian 0:9 0:10 0:12 0:11 1:11 1:0 1:5 0:9 1:0
7Q 1:2 1l:1 231 1:7 2:1 1:15 1:14 1:12 1:14
) 0:5 0:4 0:7 0:6 0:15 0Q:9 0:12  0:6 0:9
I0R 0:13 0:13 1:10 1:1 1:2 1:6 1:2 1:6 1:5
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4.4 Effect of Cloud Cover

1. In the 1967 Report (1), an attenpt was made to enquire whether theamount of

cloud cover at night affected results by its effect of moonlight, in addition
to any effects it might have through its influence on water temperatures. In
view of the results of the state-of-the-moon analysis in that year, a positive
answver was expectad. The method of analysis used was to take the numbers of eels
caught during daxk nizhts and during bright nights, expressed as percentages
caught during 0%, 50% and 100% cloud cover. The expectation was that if cloud
affected resulis by masking bright moons, then a disproportionately high
percentage of bright-night eels would be found to have been caught under heavy
cloud cover.,

2, This same method of analysis applied to the 1968 data gives virtually the

same picture as was obtained in 1967, and for simplicity only the data for
the two years combined are presented in Table 4.41. The essence of the analysis
is that in both years, the proportion of eels cavght under heavy cloud cover was
about 1% times greater during bright night periods than during dark night periods.
The implication scems to be that heavy cloud had a more marked effect when the
noon would otherwise have been bright than when the moon would otherwise have
becen dark; i.e. that cloud had an effect due to the masking of the moonlight, in
addition to its general coffect on water temperatures. Since the finding for 19CS
is that the moon had virtually no effect on results, this conclusion scarcely
makes sense. Clearly, what is needed to establish the true position is a full
analysis showing the RH spent under the various conditions of cloud cover, and
this analysis for 1968 results is shown in Table 4.42.

5. Since data under 50% cloud cover tend to be gomething of a mixed bag,

attention should be focussed chiefly on the 0% and 100% data. The striking
feature of this analysis is that cloud cover seems to have had relatively little
effect on results, at all. On dark nights, it might be expected that heavy
cloud would have had some favourable effect by preventing water temperatures
falling too rapidly. In fact, the rate of catch of all eels on dark nights
was slightly faster under zero cloud than under heavy cloud. Since this seems
most unlikely to be a real result, it constitutes a warning not to place any
reliance on the significance of small differences of rate-of-catch. Bearing
this in mind, the emall difference between the rates under 0% and 100% cloud on
bright nights, which superficially suggests the'expected' improvement in prospects
vith heavy cloud masking the hright moon, is too small to be regarded as
significant. Thus, the Table shows that cloud cover had no greater effect on
overall rates of catch during bright periods than during dark periods - indeed,
it seems to have effected neither.

4. It seems, therefore, than the differences between the effect-of-moonlight

analyses for the two years cannot be accounted for in terms of differences
in cloud cover between the years, assuming that members' assessments of % cover
bore some reasonable relation to reality. On the one hand, the differences
between the years revealed by these analyses may represent a further clue to the
origin of the difference in overall rate of catch between the years: what might
the connection be? On the other hand, fascinating questions concerning the
effects of moonlight and cloud cover on results are left for further investigat-
ion, and it may be possible to extract a full analysis from the 1967 data to
contribute towards this in due course.

5. One positive point worth noting is that although there is no significant
difference between the rates of catch for all eels attributable to cloud
cover,. therne was a difference between the rates for 2 1b.-plus eels. During both

bright and dark nights, the larger eels were caught twice as fast under heavy
cloud as under light cloud. This implies that large and small eels react
differently, though whether the effective variable is light or temperature or
both remains to be seen. The =2ffect of water temperature as such is considered
in the next section, 4.5.
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Table 4.51 : Water Temperature Effects, 1968

45 - 50 50 - 55 55 - 60 60 - 65 65 - 70 70 - 75

RH E RE & RH E RH E RE E RH B
MAR 19 -

APR 231 1 191 3 79 2

MAY 445 13 204 fl 18 p,

JUN 230 2 263 6 1219 64 199 5

JUL 78 8 1563 40 590 13

AUG 103 1 1583 39 55 1

SEP 636 20 888 22

0CT 56 1 253 16 34 -

Total 250 1 922 19 1710 60 5300 170 844 19 - -
RH/E 250 49 29 31 44

Table 4.52 : Water Temperature Effects, 1967 + 1968

45 - 50 50 - 55 55 - 60 60 - 65 65 - 70 70 - 75
RH I RH E RH L ity E RH L RH E
MAR 242 2
APR 861 12 241 3 79 2
MAY 57 - 649 20 1203 23 42 5
JUN 2350 2 732 15 1682 65 303 15
JUL 88 8 1733 49 1663 50 20 5
AUG 103 1 2299 53 624 9 28 -
SEP 966 27 1023 24
ocT 90 - 341 4 319 20 34 -

Total 1250 14 1461 29 3484 96 6808 196 2590 T4 48 5
RH/E 89 50 36 35 35 10

Table 4.53 : Effect of Change in Temperature, Night + Twilight, 1968

E RE  RH/E
Fast Rise - - -
Slow Rise 2 52 26
Steady 128 2,830 20
Slow Fall 63 1,860 30

Fast Fall 1% 109 9
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4.5 Water Temperature Effects

1. As pointed out in the 1967 Report (1), there are a number a fundamental

problems in any attempt to relate results to water temperatures. It is not
enough to consider only the highest and lowest temperatures at which any eel may
have been caught; nor to consider only the numbers of eels caught at various
temperatures. The angling effort spent at the various temperatures also needs
to be taken into account, and consideration given to, for example, whether water
temperatures were changing at the time of capture and if so at what rate; and
preferably also to whether the results were obtained during seasonally rising
temperatures in the early part of the season, or during seasonally falling temp-
eratures in the later part of the season; and so on.

2. Table 4.51 shows the 1968 data broken down into 5 deg. F temperature ranges,
by month, and gives the total number of eels caught, the RH spent and the
mean rate of catch in each temperature range. The rate increased up to the 55-60

deg. range, and decreased at higher temperatures.

3. The 1967 data suggested that the rate of catch increased more or less
steadily right up to the highest temperatures recorded in that year, in the
70-75 deg. range. The 1967 data are not reproduced, but the consolidated data
for both years are given in Table 4.52, which suggests that rate of catch
increases up to the 55-60 deg. range and then renains steady. There is too
little data in the 70-75 deg. range for much confidence to be placed on it,
especially as it is derived from only one year, and further data are needed,
particularly in the higher ranges, to show the full, typical behaviour.

4. It is interesting to note that the 1968 season began with rather higher

water temperatures than in 1967 (no RH in the 45-50 deg. range were recorded
in May, 1968) but thereafter did not rise so much (RH in the 50-55 deg. range
were still being recorded in June, 1968, and no ZJ in the 70-75 deg. range were
recorded at any time during the 1968 season). Temperatures began to fall sooner
in 1968, but thereafter did not fall so rapidly. The possible connection between
these differences and the differences in the monthly trends for the two years is
fairly obvious, but it is difficult to see any particular connection with the
difference in the overall rate of catch between the two years. In general,
therefore, it appears that a consideration of the two factors usually thought to
be most important in influencing eels' behaviour - light and temperature - does
not enable one to account for the results. There is thus a fairly strong
implication that there is at least one other najor factor which is not being
taken into account; what might this factor be?

5. Turning now to temperature changes at the immediate time of capture, it is
commonly supposed that steady or slowly rising te peratures are favourable,
and falling temperatures unfavourable. With the 1968 data, therefore, an attenpt
was made in all cases where the record of water temperatures was sufficiently
detailed, to assign eels caught and RH spent to five categories according to
whether the teuperature remained steady, changed at a rate of less than 0.25 deg.
per hour (slow rise or fall), or changed at a rate of more than 0.25 deg. per
hour (fast rise or fall). Only data for twilight and night were taken into
account for this rurpose, for obvious reasons. The resulting analysis is shown
in Table 4.53. As expected, rising temperatures were uncommon during night and
twilight, no fast rise data were recorded and even the slow rise data are too
few for much confidence. The rate of catch was fastest during steady temperature
conditions, and slower during slow falls in temperature. Too few data were
recorded under fast fall conditions, but the fact that 13 eels were caught in
109 RH shows ai least that water temperatures falling at 0.25 deg. F per hour, or
more, are not necessarily fatal to prospects.

6. Temperature data were generally not recorded in sufficient detail for this

type of analysis to be carried out satisfactorily, and it is hoped that this
can be remedied in the future, since the data are of great practical and
analytigal value, potentially.
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Lable 4.61 : Effect of Barometric Pressure

BAROMEBTRIC PRESSURE, inches

Weight TOTAL
Range 29-29.5 29.5-30 30~230.5 30.5-31 29.5-31
G -1 2 3 4 1 8
L-2 4 2 5 - 7
Z -3 - 2 - - -
E 6 7 9 1 15
A 121 1:7 1:3 (0:13) 1:3
£Q 1:4 2:3 1:13 1:13%
g 0:112 0:9 0:9 0:10
19R 0:8 1:10 1:4 1:3

Table 4.62 -t. Effect of Barometric Changes

. BARCMETER
Weight
Range FALLING STEADY RISING
0-1 2 4 4
l1-2 4 1 6
2 -3 2 - -
Total E 8 5 10
Median 1:9 0:9 1:2
Uq 2:1 1:0 1:8
Lq 0:14 0:5 0:13
IQR 1:3 0:11 0:11
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4.6 Barometric Effects

1. Only two members recorded barometric readings in accordance with the project

outlined in the Guide (2), and that for only some of their eels. The data
are therefore too few and unrepresentative for any detailed analysis to be
worthwhile. Tables 4.61 and 4.62 are presented merely to illustrate the types
of analyses that could be carried out with sufficient data.

2. Table 4.61, with the addition of RH data, could indicate any trends there

might be in catches as related to ranges of atmospheric pressure, as shown.
'Normal' atmospheric pressure is approximately 29.5 inches, and it is also of
interest, therefore, to compare total results above and below this pressure;
this comparison is provided by the extreme right-and left-hand columns. The
present data are too few for any conclusions to be drawn in either way.

3. Table 3.62, also with the addition of RH data, could show any effects there
might be due to changes in atmospheric pressure. Again, the present data
are too few to Justify any conclusions. A third form of analysis which could be
tested out with sufficient data would try to combine both tables by breaking

down into categories such as 'below normal and rising', 'above normal and
steady', etc.

4. Some anglers believe that their experience suggests a connection between

eel (or other) fishing results, and barometric effects of one kind or
another. Others think that such a connection is inconceivable. The writer is
agnostic on this question for two main reasons. Firstly, it is unscientific in
principle to deduce the answer to a question of this nature and without testing
the validity of the deduction by a proper investigation; although it seems
improbable that the relatively small changes in the total pressure on the fish
which are attributable to the atmosphere would have much direct effect, yet it
is not wholly inconceivable that this might be so. Secondly, it is possible
that indirect effects might influence the fish, for example through the effect
of pressure on the oxygen content of the water, or through their correlation
with weather changes - cf. reference (11). In view of the implication mentioned
in section 4.5, that there appears to be some major factor other than light and
temperature which affects results, it seems desirable to investigate barometric
effects (espeoially in the absence of any more promising suggestion) if only to
eliminate the matter from further consideration.
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Table 5.11 : Class of Water Analysis, 1968

- RIVER STILL~WATER SALT
Weight

Range 1.1/2 1.3 2.1 2.2 2.3 3.
0-1 25 10 93 19 2 8
1-2 18 = 32 20 1 -
2 -3 = - 18 20 - -
3-4 - - 4 8 1 -
4 =5 - - - 3 = =
5 -6 = N - 1 1 -
Total E 43 10 147 81 5 8
To+tal RH 430 33 6,000 3,090 441 89
lisan RH/E 10 3 41 37 88 11

TH2 - - 270 96 220 -
Median 0:14 0:3 0:11 1:11 1:10 0:3
7 1:7 0:4 1:6 2:6 4:7 0:4
) 0:8 0:2 0:7 1:0 0:11 0:3
AR 0:15 0:2 0:15 1:6 3212 0:1
Table 5.12 :-Class of Water Analysis, 1967 + 1968

. RIVER STILL-WATER SALT
Weight
Range 1.1/2 1.3 2.1 2.2 2.3 34
0-1 31 16 177 23 13 8
1 -2 25 3 62 34 5 -
2 -3 2 2 32 22 2 -
34 1 - 12 10 4 -
4 -5 . - 1 3 1 =
5-6 - - 1 1 1 -
Total B 59 21 285 93 26 8
Total RH 712 169 14,300 3,990 1,980 92
Mean RH/E 12 8 50 43 76 12
RH2 260 85 310 110 250 -
Mndian 0:15 0:5 0:11 1:10 0:14 0:3
JQ 1:8 1:0 1:6 2:6 2:9 0:4
0 0:9 0:3 0:7 1:0 0:6 0:3
HE 0:15 0:1% 0:15 1:6 2:3 0:1
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5. THE CHARACTERISTICS OF FISHERIES

5.1 Class of Water Analysis

1. The 1968 results, broken down by Class of water, are presented in Table 5.11.

The Table is mainly of interest in showing the preferences members have for
different types of water, how justified those preferences were in terms of
results for effort, and the way preferences have changed since the 1967 season.
A greater proportion of time was spent in 1968 on totally enclosed still-waters
(Class 2.2) and rather more tims on Rivers (Classes 1.1 & 1.2), but less time on
still-waters-with-outflow (Class 2.1) and Canals (Class 2.3). No significant
amount of time was spent on Tidal rivers (Class 1.3) or Salt waters (Class 3).
Eels of 2 1b.-plus were caught only on Clasg 2 waterss 4 1b.-plus eels were
caught only in Class 2.2 and 2.3 waters, and of these Class 2.2 waters were much
the more fruitful.

2. One relevant point is that for both Class 2.1 and 2.2 waters, which account

for the greater part of the results (83% of RH in 1967, 90% of RH in 1968)
the rates of catch were faster than in 1967, Thug, the difference between the
overall rates of catch in the two years is not attributable o a swing from a
less productive to a more productive Class of water.

5. The combined results for Toth years are presented in Table 5.12. The data
for Classes 2.1 and 2.2 are fairly substantial and made up of results from 2
fairly large number of waters. It is therefore reasonable to take these data as
representing generalisations about these two Classes of water as a whole. The
rates of catch in these two Classes are, surprisingly, about the same (the small
difference is largely a result of the unequal mix of data from the two years).
However, the average weight and spread are much more favourable for Class 2.2
waters with the result that 2 1b.-plus eels were caught nearly three times
faster than in Class 2.1 waters. It is possible to speculate ad nauseam about
explanations of these facts, but the practical angling implications seem plain.

The data for Rivers are heavily weighted by results from the R. Gt. Ouse
(more than half the RH and more than 80% of the eels came from this river) and
the data for Canals are largely for the G.U. Canal and the Nottingham-Grantham
Canal; results from these three waters are best considered individually. The
Tidal river results were mainly from the R. Thurne at Potter Heigham, and the
same comment applies. With all the Class 1 and Class 3 types of water, much
more data are required before anything which might be regarded as representative
Eemerges.

4. Table 5.12 has a further useful purpose as a standard against which to

compare results for individual waters in the various Classes, on the basis
that the angler will presumably require good reasons for continuing to fish a
water which gives worse than average results.
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Table 5.21

: Overall Condition Statistics, 1966 cf. 1967

Condition Coefficient (C) x 10°

Condition Index (n)

1966

3.3
5.22

1967
2.9
3.26

NAC Bulletin

All Other

Table 5.22 : Variation of Condition Between Months, 1966 + 1967
MAR APR MAY JUN JUL AUG SEP
¢ x 10° 99.6 10.4 8.45 4.07 1.70 2. 66 1.78
n 2.25 2.86 2.92 3.15 3.43 3,29 3.41
Table 5.2% : Variation in Condition Between Fisheries
Fishery N € x 10 n
R. Thurne 11 0.67 3475
Benniworth Low Pond 10 0.82 3.63
Balderton East Pit 13 1.52 3.49
Butler's Pit 65 1.72 3.42
Fenhouse Pit 9 2.16 3.37
Hatchett Pond 17 2.37 3.32
Benniworth Carp Lake 10 2.29 3.32
Eggett's Pit 11 2.77 3.28
G.U.Canal, Northants. 21 3.15 3.24
Stickney Pit 38 3.05 3.21
Tide Mills 25 3.84 3.15
Lake Helen 54 4.92 3,10
R. Gt. Ouse 22 561 3.09
Roswell Pits 26 9,02 2.93

8.3
2.99

ocT
3.59
3.19



5,8. February, 1969 97+

5.2 Condition Studies

1. During the year, computer facilities were secured for extending these
analyses, and results are therefore presented for the first time on the
correct basis, instead of the simplified and somewhat unreliable method used in
the 1967 Report (1). A detailed account of the basis for this investigation is
given in reference (5). Briefly, the method involves fitting weight and length

measurements mathematically to the equation W = C.I"™ which can be represented
by a straight line on log-log graph paper. The Condition of eels cannot be
adequately represented by a cube law, and both C (the Condition Coefficient) and
n (the Condition Index) must be taken into account. It is not easy to appreciate
what the various numerical values of C and n mean, and the analyses are best
represented in graphical form; the graphs illustrating this section will be
found more easy to appreciate than the Tables of numerical data on which they
are based.

2. Basic questions for investigation are: (a) can the weights and lengths of
eels be adequately represented by equations of the form indicated above, or
do they diverge from this simple type of 'law'? (b) how does Condition as
measured in this way vary from year to year? (c) how does it vary from month to
month during the season? (d) to what extent does Condition vary from water to
water? (e) and finally, what is the practical angling significance of these
variations? So far as is known, only question (d) has been the subject of
zo ological investigations (see references (12), (13) and (14)).

3., Congidering annual variations first, Table 5.21 shows that, from members'

measurements, the Condition Index (n) for all eels was 3.22 in 1966 and 3.26
in 1967, the Condition Coefficients being 3.3 and 2.9 respectively. As will be
seen shortly, this is very close agreement, indeed. In contrast, the 'All Other'
data (mainly drawn from Press reports) gave an Index of almost exactly 3 and a
high Coefficient to match. The significence of these numbers will be seen from
the following table, and from Graph 4.1l:-

Calculated Weight
25 in. eels 40 in. eels

1966 1:0% 4:12
1967 1:0% 4:13%
A1l Other 1:4 5:2

Thus, in the range of sizes of relevance, members' measurements in the two years
gave averages which were the same to within 2 oz. in 42 1b. (an error of less
than * 1%), In due course, it will be of interest to investigate what variation
occurs within individual waters from year to year. In view of the close agree-
ment of NAC results, the data drawn from the Press fairly clearly reflect some
'optimistic' work with the spring balance combined with realistic use of the
tape measure!

4. Turning to the question of seasonal variations in Condition, it might be
expected that since the eels' feeding seems to rise to a peak in July and
then diminish, their Condition (i.e. 'fatness') would also peak in July. Table
5.22 sets out the values of C and n for each month of the two years combined,
using data from the selected waters listed in Table 5.23. Bearing in mind that
the data for narch are too few for much confidence, it can be seen from Graph 5.2
that Condition did, indeed, peak in July. The peak is much more marked for the
larger eels than for the smaller ones (note that the vertical scales of the two
parts of the graph are adjusted to make the differences proportional). Presum-
ably, this indicates that the larger eels start heavy feeding around May and
that their feeding begins to ease off around the end of July; and that they lose
Condition by using up their reserves of body-fat during their periocd of reduced
feeding in winter (15). The smaller eels appear to maintain a steadier level of
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Condition, presumably due to their feeding being spread out more evenly through
the year. The dip in the Condition of the larger eels in August is interesting
in view of the several indications (cf. section 4.1 and ref. (1)) that August is
a relatively poor month for ecel fishing. It remains to be seen whether this dip
persists as more data are accumulated.

5. Variations from waber to water are set out in Table 5.23. The interaction

of the various values of C and n is difficult to appreciate, and the table
below sets out the various waters in order of the average weight of their eels
at a length of 40 inchcs (weights to the nearest oz.):-

Watex ¥ Wt. at 40"
R. Thurne 11 6:15
*¥ Balderton Last Pit 13 5:15
Fenhouse Pit 9 5:7
Bonniworth Low Pond 10 5:6
*% Butler's Pit 65 5:¢3
Eggett's Pit 11 5:1
* R. Gt. Ouse 22 5:0
Hatchett Pond 17 4:15
* G.U, Canal, Northants. 21 4:14
Benniworth Carp Lake 10 4:12
*¥ Lake Helen 54 4:9
Roswell Pits 26 437
Tide Mills 25 4:4
** Stickney Pit 38 434

Data from some of these waters do not justify high confidence either because the
data are relatively few, or derive from a single member who might have his own
peculiarities of equipment and technique, or both. However, those marked with
asterisks are substantially free from these reservations, and those marked with
a double asterisk are plotted in Graph 5.3. Thus, it seems clear that there are
substantial differences in Condition between waters.

6. What are these differences due to, and what may be their practical angling
implications? Presumably (though not certainly) they reflect the general
availability of food; and presumably, all other things being equal, prospects of
the better eels are best where Condition is highest. Of course, other things are

rarely equal, and the true prosmects must be influenced by factors such as how
intensively the water has been fished in the past; whether the water is in a
'steady state' or has redently suffered e.g. winterkill, pollution, etc; possibly
whether it is Class 2.1 (so that the bigger eels are free to leave as maturity
approaohes) or Class 2.2 (where they might occasionally be prevented from
leaving; and so on. These matters require further and more detailed investigat-
ion, and meanwhile members are invited to pursue their own speculations in the
light of the data presented in the next section. The point is made, however,
that if reasonably simple 'house rules' could be elucidated to relate Condition
to angling prospects, it would be of great practical angling value. One main
reason for this is that the method of analysis makes very efficient use of data,
and relatively few results are needed to give a reliable indication of Condition.

7. The question of whether eels do, in fact, follow an equation of the type used
can now be considered. A simple test of this is to plot the individual
weights and lengths for a particular water on a graph showing the 'average line'
for that water. If the equation fairly represents the reality, the points
should appear evenly scattered on either side of the line, without any systematic
divergence along its length. These 'scatter diagrams', as they are called, have
been plotted for the three waters with sufficient data (Butler's Pit, Lake Helen
and Stickney Pit) and for these waters, at least, there is no sign of any
systematic divergence from the straight line. The scatter diagram for Butler's
Pit is given in Graph 5.4.
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Table 5.%1 : Individual I"isheries, Results on Worm Baits

Class Water N  Median LQ - UgQ RU/E RH2
2.3 G.U. Canal (a) 20 332 2:3 - 4111 120 200
2.1 Kingsmead Pit 7 2:0 1:1 - 232 120 220
2.2 Bolderton Last Pit 10 1:8 0:15 - 2:3 19 48
2.2 Bottomless Pit, Presall 10 0:14 0:12 - 1:4 9 87
2.1 Bemiworth Low Pond (b) 6 0:14 0:11 - 1:1 30 -
2.1 Stickney Pit (b) 12 0:9 0:5 - 137 22 89

1.1/2 R. Gt. Ouse 13 0:9 0:8 - 0:14 8 -
2.1 Thrapston Pit 5 0:9 0:7 = 0:11 16 -

GRAND AVERAGE 213 0:8 0:5 - 0:13 25 320
2.3 Nott.-Grantham Canal 12 0:8 0:4 =~ 0:12 6 =
2.1 Lake Helen 31 0:6 0:5 - 0:8 11 -
2.1 Butler's Pit 34 0:5 0:4 - 0:8 22 730
2.1 Roswell Pits 11 0:5 0:5 - 0:7 9 -
3.1 R. Colne Estuary 6 0:3 0:3 - 0:5 1 -
1.3 R. Dee Esturary 5 0:3 0:2 - 0:3 2 -

Mable 5.%32 ¢ Individual Fisheries, Results on Dead-baits

Class Water N Median
2.3 G.U. Canal (a) 6 316 2:12 - 4:10 140 140
2.2 Fenhouge Pit 15 3:0 157 - 3:11 70 100
2.1 Stickney Pit (b) 18 2:7 233 - 2:14 48 62
2.2 Balderton East Pit 7 2:4 1:10 - 2:8 51 89
2.2 Cartwright's Pit 4 1:15 1:9 - 2:4 51 100
2.2 Adcock's Pit 7 1:14 1:11 - 2:7 20 47
2.1 Lake Helen 12 1:10 1:2 - 2:9 140 350
2.2 London Rd. Pit 21 1:10 0:15 - 2:13 22 57
2.1 Benniworth Low Pond gb) 7 1:8 1l:4 - 1:15 31 210
2.1 Benniworth Carp Lake b) 9 1:8 1:1 = 1:15 21 93

GRAND AVERAGE 238 1:6 0:12 - 2:4 5% 180

1.1/2 R. Gt. Ouse 30 1:6 0:14 - 1:10 10 100
2.1 Hatchett Pond 9 1:2 0:15 - 1:11 40 360
2.1 Roswell Pits 30 1:1 0:12 - 1:10 26 190
1.3 R. Thurne (a) 11 0:12 0:10 - 1:15 12 42
2.1 Butler's Pit €5 0:11 0:8 - 1:9 22 250

Footnotes: (a) Supplemented with additional data for median and quartiles only.
(b) Supplemented with full data (1966) on both eels and rod-hours.
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5¢3 Results From Individual Fisheries

1. The choice of waters for eel fishing is obviously a complex matter, depending

amongst other things on the angler's objectives: whether he wishes to make
good catches of good eels or has his sights set only on a record-breaker; whether
he wishes to try out fresh waters or to capitalise on information already gained
about well-tried ones; and so on. However, an angler who wishes to improve the
quantity and quality of his catch would obviously be well advised to concentrate
his efforts on wators where results are above average, in preference to those
which are belcw average. The foregoing Report has given information which is
relevant not only to the choice of bai’, the choice of time, etc., but which also
indicates some of the mony factors that must be taken into account when attempting
en assessment of the prospects on a water from the results already obtained there.
This is the essence of the 'location problem'. In attempting such assessments,
clearly all the availablec relevant information should be taken into account, and
only a very preliminary asscssment cen be attempted in this Report; more detailed
assessments are matters for the individual, working from the annual detail sheets
and the water description sheets.

2. With this reservation, Tables 5.31 and 5.3%2 set out the consolidated regults

for 1967 and 1968, broken down by main bait types, for all waters for which
sufficient results have lLeen recordcd. The waters are listed in descending order
of median weight, and show the Class of water, the number of eels on which the
data are based, the median and quartiles, the overall rate of catch and the rate
of catch of 2 1b.-plus esls, if any.

5. DPresumably, members will wish to cut down severely on the time spent on

waters which fall below the Grand Average, unless there are good reasons for
doing otherwise. It is suggested that there are two main reasons for continuing
to fish bslow-the-line waters. TFirstly, it may be considered that insufficient
results have been obtained for the data to be representative; the R. Dee and R.
Colne Estuaries, the R. Thurne and Hatchett Pond probably fall into this class.
Secondly, it may be considered that the low median is out-weighed by a high rate
of catch of the larger eels; the R. Thurne probably falls into this class, too.
On this basis, it is suggested that members should review the matter carefully
before spending further effort on Butler's Pit, Roswell Pits ox (with worm baits)
Lake Helen.

4. There is still considerable variation amongst the above-the-line waters, and

members will presumably tend to give preference to waters nearer the top of
the Tables, providing the rate of catch of the larger eels is not too unfavour-
able. Lake Helen is albove-the-line in dead-baits, but the RH2 is very adverse.
Similarly with Benniworth Low Pond, although in this case the data are still
sufficiently few to leave some room for doubt. The G.U. Canal continues to show
up as an excellent prospect, the rather low rates of catch being counterbalanced
by the particularly good medians and spreads; it is relevant, too, that these
rates of catch are adversely affected by disproportionate amounts of time spent
in the early parts of the seasons when prospects were poor, anyway. Other waters
which show up particularly well on this analysis are Adcock's,; Balderton East,
Stickney and Fenhouse Pits.

5.4 Growth Rate Studies

Otoliths from about 160 eels were collected during 1968. Facilities for
obtaining age estimates from these otoliths are not available at present, but it
is hoped to get this work done eventually, and a separate Growth Rate Report to
supplement the 1967 growth rate work will then be issued.

Terence Coulson, 1,2.69
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