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1. INTRODUCTION
1.1 General

The 1969 schemc continnméd the work carried out in 1967-8, which has already
been reported (1, 2). The report forms were slightly modified, and suitable -
amendments made to the 'Guide' on the standard methods for filling them in. (3).
A1l reports were vetted and corrected, in consultation with the originating
member if necessary, and no unusable reports were received.

This Report describes and analyses the data derived from the 1969 work,
and the consolidated data for all three years, including fresh material from
1967 (cf. (4)). As in the previous report, a brief summary is included, and
the tables of numerical data are separated on left-hand pages from the discussion
on right-hand pages. The data are again illustrated by graphs, collected in
Appendix I.

General explanatory matter and references given in the previous reports
(1, 2) and the Guide (?% are not neccssarily repeated and it is assumed that
this Report is read in conjunction with them. The section numbers used in the
previous report have been preserved for ease of cross-reference. Numerical
data for each of the three years are not generally given, but in view of the
fresh 1967 material incorporated, the data are presented as far as is practic-
able in forms which allow each year to be deduced. A variety of detail sheets,
including personal and water summaries, are available to members on request.
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1.2 Members' Performance

Twenty-six members took part in the scheme and reported 531 sessions cover-
ing 483 eels and 12,000 rod-hours of angling, including 27 sessions, 37 eels and
483 RH on behalf of non-member friends:

The number of eels caught ranged from 0 to 62 per member. The median number
caught was 10, the LQ was 4 and the UQ was 24, The six (23%) most successful
members (i.e. those above the UQ; caught 263 (54%) of the eels. The six least
successful members (below the LQ) caught 9 (2%) of the eels.

The effort recorded ranged from 32 to 1,343 RH per member. The median
effort was 288 RH, the IQ was 126 and the UQ was 662 RH. The six (23%) most
active members (above the UQ) recorded 6,352 RH (58%). The six least active
members (below the LQ) recorded 447 RH (4%).

As in previous years, less than a quarter of the members produced more than
half the data. As judged from the quartiles, however, the ranges in effort
spent and in success enjoyed were somewhat narrower than in previous years. The
results for 1969 correspond to upwards of 40 years' eel-fishing experience by -
the median member, and the consolidated results for all three years represent
over 100 years of experience.

Attention is drawn in the Report to the fact that the overall rate of catch
wes faster in 1969 than in either 1968 or 1967. In this cohnection, it is
relevant to note here that 11 members were common to the teams in all three years;
inam changes between 1967 and 1968 have already been noted (2); and in addition
6 mombers of the 1968 team dropped out, and 10 members reported for the first
time in 1969. Of the 10 who reported for the first time in 1969, 4 recorded
faster rates of catch and 6 recorded slower rates of catch than the average for
1969. Of the six who dropped out between 1968 and 1969, 2 were faster and 4
slower than the 1968 average. Of the members common to both teams, 10 had a
faster rate of catch in 1969 and 6 had a slower rate. Of the 9 waters where
reasonable comparisons may be made between the two years, 2 were slower than in
1968, 2 were equal and 5 were faster. Whilst a full analysis of variance is
scarcely practicable, it seems likely that (a) team changes as such had little
if any effect on the overall rates of catch; (b) previous years' work enabled
members to fish more effectively; and (c) over and above this, the eels were
probably somewhat easier to catch in 1969.

1.3 Conventions & Abbreviations

As in the previous report (2).

1.4 Summary of the Report

The overall result for 1969 differed markedly from the previous two years.
Much of the difference is attributable to two exceptional waters. The data from
these two waters were not evenly spread, and it is necessary to remove them from
the analyses, at this stage, to avoid distortion. For the present, the lessons
to be learned from these two waters must emerge from comparisons with 'the rest'.
The weight-pattern of the amended data is broadly similar to the previous years'
but rates. of. catch were:somewhat faster in 1969. Even after excluding the two
exceptional waters, more 4 lb.-plus ccls were caught in 1969 than in-the other,
two years combined. W v ok S N L ;

The current data support the generalisation that, on average waters, worm
baits give overall rates of catch about twice as fast as dead-baits. However,
about 30% of dead-bait eels weigh” upwards of 2 1lb., against only about 7.5% of
worm eels, with the result that 2 1b.-plus eels are caught almost twice as fast
on dead-baits as on worms. Present indications are that this superiority of
dead-baits is confined to the 2-4 1b. range, and that worms again have the
advantage for 4 1b.-plus eels, but further data are needed on this.
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The 1969 results also support the conclusion that eels are caught overall
about twice as fast on single lobworms as on bunches of 2-5 lobworms, but not
unexpectedly show little difference in the rates for 2 1b.-plus eels. The over-
all rate-of-catch on 2-4" dead-keits is about twice as fast as that on 4-6"
baits; but it is suggested that the 4-6" baits may have the advantage for the
larger eels when uced on waters with relatively high rates of catch and relat-
ively poor weight distrilbutions. The 1969 data strengthen the view that the
various species of fish coumcenly used as dead~baits differ little, if at all, in
their attractivencss to the (e's, except oa account of their differing sizes.

On the other hand, ihe vse of Pilchard 0il does appeer to increase the attract-
iveness of the bait, although more evidence is needed about this.

Information aboub stomach contents was greatly increased by the 1969 data,
and supports the argument previously developed with regard to the 'gorge-fast’
feeding habit of the larger ecls. The lcngths of food fish found in the
stomachs averzgad about 2;"' and there was relatively little variation against
the weight-range of the eels. Perch were the second most frequently observed
fish in the stomachs, and there seems to be no foundation for the common mis-
trust of this svecies for use as bait. Molluscs were found fairly commonly in
the stomachs and might well be given vider trials as baits.

Data on distance, depth and type of bottom show no well-marked trends at
this stage and in any case need to be considered for individuwal waters. The
present data give no encouragement to fish near snags for the larger ecls,

The monthly pattern in 1969 was broadly similar to the previous two year:
and the combined data now seem to be reasonably representative, with prospects
at their best in June and especially July. However, good catches of the saallor
ecls can be obtained in October using suitable tactics and it remains vo ke
discovered whether similar tactics could produce good catches of the larger co.u
in October, if applied on appropriate waters. Rates-of-catch are fastest at
night, slowest during the day and intormeciate during twilight; the effect,
which is presumably due to light inhibiting the eels' feeding, is even more
pronounced on the largsr eels. Surprisingly, prospects during the day do not
geem to be any betier in deep water, whers the effects of daylight would be
expected to be reduced. In the twilight periods, the overall rate-of-catch is
faster during duck, but there is litile diffeence betwcen dusk and dawn with
the larger cels. Th2 hovr-by-hour analysis shows that rates increase smoothly
during dusk and decreasz smoothly during dawn; there is evidence of a moderate
'1011" in the hour after midnight, end also of 'poaks' in the fourth hour after
dawn and in the middle of the afternoon.

On the question of whether eels are sufficiently light-cemsitive for their
feeding to be noticeably affected by moonlight, the balance of the evidence now
is that the larger eels arc affected, but the smaller eels little, if at ali,
affected. Iven on the larger ecls, the effect of bright moonlight seems less
marked than is often suppcsed. Nevertheless, heavy cloud seems to improve
prospects both during what would otherwise have been bright nights, and during
the day; and there is some indication that prospects are worst at these times
under broken cloud, possibly suggesting that the larger eels have a particular
aversion to fluctuating light-levels. The data on water temperature present a
number of interesting features aznd are discussed at scme length.

Results on the various Classes of water are briefly reviewed. Attention
has swung strongly towards totally-enclosed still-waters.

Collective data on weights and rates for 46 individvwal fisheries are
presented, in total end broken down by main bait types, and the use of these
data in a practical approach to the improvement of angling results is discussed.
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Table 2.1 : The Overall Result, 1969

Weight Abberton Res. "Greystone L." All Other Total
Range 1969 1969 1969 1969

N N N CF% N CF%
0-1 4 - 181 43 185 328
l1-2 10 - 179 85 189 77
2 =5 17 N 43 95 60 90
3-4 20 3 11 98 34 97
4 -5 2 2 7 99.5 11 99
5-6 - - 2 100 2 99,5
6 -7 = - - - 995
7-18 - 1 - 1 99.8
8 -9 - 1 - 1 100
Total E 53 7 423 483
"Total RH 156 245 11,600 12,000
RE/E 3 35 27 25
RE2 4 35 180 110
Median 2:13 4:4 1:2 1:3
5o} 335 7:15 1:9 1:14
1 1:14 5:8 0:11 0:11
TR 1:7 4:7 0:14 1:3

i'zble 2,2 ¢ The Overall Result, 1967-9 Combined

Weight (Revised) A1l Other Cumulative

Range 1967 1968 1969 Total 1967-9
N CF% N CF% N CF% N CF%

0-1 111 54 157 53 181 43 449 49

12 51 79 81 81 179 85 311 83

2 -3 24 91 38 94 43 95 105 94

3-4 15 98.5 13 98.5 11 98 39 98

4 -5 2 99.5 3 99.5 7 99.5 12 99.5

5 -6 1 100 2 100 2 100 5 100

Total E 204 294 423 921

Total RH 11,300 10,100 11,600 33,000 -

RH/E 55 34 27 36

RH2 270 180 180 210

Median 0:13 0:14 1:2 1:1

g 1:12 1:11 1:9 1:10

Q 0:8 0:8 0:11 0:9

IQR 1:4 1:3 0:14 1:1



6,5. Supplement, 1969 42,

2, THE OVERALL RESULT

1. The overall recult for 16569 is cummnarissd in the extreme right hand column
of Table 2.1, and differs markedly from the results for the previous two
years, the proportion of small cels being subsiantially less end the proportion
of the biggest eels ( 4 1b.-plns) nearly double, whilst the median and quartiles
were correspondingly greater. The overall rote-of-catch in 1969 was about 1.7

times faster and the rate-of-catch of 2 1b.-plus eele was double.

2, Many of the fisheries frou previovs years also contributed to the results in

1969. Two notable exceptiong wers 1bherton Reservoir and 'Greystone Lake!
which made their first sppearonce in the 1969 data. The results for these two
waters are shoun separately on the left of Table 2.1 (see also Section 5), from
which it is apparent that they were exceptional in almost every respect.
Abberton Reservoir gave a median and quartiles amongst the four best waters in
the data, combined with an extraordinary rate-of-catch: the RH2 was over 50
times faster than average. -The results from 'Greystone Lake' were so exceptionzl
that its 1LQ exceeded the UQ for all but two other waters, yet with an overall
rate-of-catch no less than average.

These results are very gratifying but they present an analytical problem
because “they are very unevenly spread. A1l the eels from both waters were
caught on worm baits, and other baits were virtually unfished (dead-baits 16 Ril,
others 2 RH); Abberton was fished only during July-October; all the 'Greystone'
eels were caught in May and it was velatively little fished during the rest of
the year; and so on. Unbalanced data from less exceptional waters can be
tolerated becaouse they will tend to be balanced by the data from other unexeceph-
iBnal waters, and in any cese will not greatly affect the comparisons. The
Abberton and Greystone' data, on the other hand, noticeably affect all the
comparisons in which they are involved, without there being any comparable
waters to exercise a balancing effect. To avoid this distortion of the analyses.
it is therefore necessary to remove the data for these two waters; thus, it is
the data in the third column of Table 2.1, headed 'A11 Other, 1969', which are
used for the analyses in this Report.

This does not mzan that the results from those rcmarkable waters are wasted;
what it means is that, ab this stage, twhe lessons to ke learned from them are
best seen by taking them separately and comparing them with the rest. It is ‘o
be hoped, of course, thet it will be possible to incorporate them eventually, as
balancing data are acquired fox them, or for other similarly -exceptional .waters.

3, 'The amended data for 1969 may now be compared with those for the previous

two ysars in Table 2.2 anl the plots in Graph 2.1, which show- that the
weight-distribution of the cateh was somewhat better below-about 1:6-§as reflect-
ed in the greater median end L§), end somewhat worse above about 1:6 (reflected
in the lower UQ), but with a brozdly gimilar pattern to previous years. The
overall rate-of-catch was still over 1% times fester than the. average- forthe
previous two years, and in spite of the unfavourable shift in the UQ, the RH2
was also faster and about equal to 1968.

More 4 1b.-plus. eels were caught in 1969 than in.both the-previous ~two
years combined, even after excluding the two exceptional waters, and it was
clearly a good year for the eel angler. No doubt, this was due in part to
improvements in skill and perhaps to the -application of the concepts—emerging
in these reports; but it also seems that the esls were somewhat easier tc catch
and reference is made to this in later sections. Tt is instructive. neverthaless
to regard the combined totals as the result obtained by the average member in
the average run of waters e.g. one 4 1b.-plus eel in over 500--eels-caught,
taking some 2,000 RH for its capture; and to recognise this as a rough forecast
of the results to be expected in the futurs from the same waters-Tished in the
same way!



Takle 3,11 : Results on Worm Baits

Weight 1967 1968 1969

Range N CF% N CF% N CF%

0~ 65 T4 100 78 120 56

l-~-2 16 92 18 92 80 93

2 -3 3 95.5 8 98.5 9 o7

3-4 3 99 - 98.5 2 98

4 -5 1 100 1 99 2 99

5«6 - 1 100 2 100

Total E 88 128 215

Total RH 2,590 2,840 3,970

Mean RH/E 29 22 18

RH2 370 280 260

Mzainn 0:8 0:8 0:14

uQ 1:0 0:13 1:5

7.9 0:6 0:5 0:8

IQR 0:10 0:8 0:13

Teble 3,12 : Results on Dead-baits

Waight 1967 1968 1969

e N CF% N CF% N CF%

Q-1 31 35 50 33 39 25

i ~2 28 67 58 71 75 T2

2 -5 17 81 29 390 31 91

5-4 10 97.5 13 98 9 97

4 -5 1 99 2 99 5 100

5~ 6 1 100 1 100 -

Total E 88 153 159

Total RH 6,380 6,370 6,650

Mean RH/E 73 42 42

RH2 220 140 150

Median 1:6 1:7 1:6

L[] 2:6 2:3 2:0

LQ 0:12 0:12 1:0

IQR 1:10 1:7 1:0

Toble 3.13 : Results on All Other Baits, 1967-9 Combined
Live- FWF Eel Sea Fish All Total
Baits Steaks Stezks & Steaks other

Total E 14 53 5 4 14 90

Tetal RH 1,750 890 361 445 766 4,210

Ieon RH/E 130 17 72 110 55 47

B2 440 180 360 - - 420

Iedian 1:8 1:2 1:10 0:11 0:9

™0, 2:7 1:8 2:0 1:6 0:15

i, 0:10 0:12 1:0 0:2 0:7

e 1:13 0:12 1:0 1:4 0:8

NAC Bulletin

Total
N CF%
285 66
114 93
20 97
5 98.5
4 99
3 100
431
9,400
22
290
0:10
132
0:6
0:12
Total
N CF%
120 20
161 T0
77 90
32 97.5
8 99.5
2 100
400
19,400
49
160
1:6
232
0:114
1:4
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3. THE EFFECTS OF ANGLING VARIABLES

3,1 Effects of Bait Choice . : z

1. Results on worms, dead-baits and all other baits are set out in Tables 3.11 -

3.13 and the cumulative frequencies for worms and dead-baits are shown in -
Graph 3.1. Broadly speaking, the 1969 results were better than the average for
1967-8 and .about equal to 1968 on dead-baits.: On the other hand, worm baits
seem to have been used more effectively in 1969 and produced results which were
markedly better than either of the previous two years, both in the spread of
weights and in rates of catch. . -

2. The proportion of time spent fishing worm baits was greater in 1969 than in
the previous years. Howevexr, even comparinglqn an equal-time basis, 1969

was still more than 1.4 times fédster in overall rate-of-catch, and the differgnqe
between the years was not merely a result of a more extensive use of worm baits.

3, Considering the total data for worms and dead-baits, now fairly soundly

based on-the capture of 831 eels, it seems reasonable to generalise that; in
the average run of waters, about two thirds of the catch on dead-baits weigh
upwards of 1 1lb., whereas only about one third ofi:the catch on worimns weigh
upwards of 1.1b. Even more strikingly, 30% of: the eels caught on:dead-baits
weigh upwards of 2 1lb., against only 7.5% on worms. Again generalising for
average waters, eels are caught about twice as fast on worms; but 2 1b.-plus
eels are caught about twice as fast on dead-baits. This conclusion is of obvious
value as a rule-of-thumb guide to tactics, especially on untried waters. Indiv-
idual waters differ in their response to these baits, and this point is taken
further in Section 5.

4. Wotwithstanding these genéralisitions; the guestion- again arises-es té "=
whether this trend in favour of dead-baits continues into weight-ranges

greatér than 2 1b.-plus. Thé following Table up-dates the ‘analysis given in the

previous report, and is based on the total figures for all three years:

L

‘Worms Dead-baits Ratio DB/W
RH/T _ 22 49 2.2 . a6
RH1 b4 .69 1.1 -
RH2 _ 1290 . 160 0.5 -
RH3 _ 780 . 460 0.59 -
RH4 . 1;3Q0 1,900 1.4 -
RH5 .. 3,100 9,700 3.1

The right-hand column shows that worms gave about twice the ‘rate-of-catch for all
eels; that worms and dead-baits broke about evenr for 1 1b.-plus eels; and that
dead-baits gave about. twice the rate-of-catch for eels in the 2 lb.-plus and

3 1b.-plus ranges. On present evidence, however, the advantage swung back to .
worms for still larger eels, 4 1lb.-plus eels being caught nearly 1% times faster
and 5 1b.-plus eels over 3 times fagter on worms than on dead-baits. The '
conclusion ‘that dead-baits are superior for eels in the 2 and 3 1b.-plus ranges
appears well founded; but the swing ‘back to wormé for the higher weight-ranges .
is based on'only a very small amount of data and must obviously be treated with
caution. To be as convincing about the 4 1lb.-plus range as they now are about
the 3 1lb.-plus range, the data would need to be extended from 3 years to about
12 years. However, it is relevant that roughly the same pattern emerges from
the data for each of the three years taken separately, as is illustrated in
Graph 3.2. The exact values of the ratios differ somewhat between years, as
would be expected, but the patterns are very similar, and it would be a remark-
able coincidence if this had arisen fortuitously.

Confidence would be further strengthened if it could be shown that similar
patterns existed in the data for individual waters, eliminating the possibility
that worms may have been used prefsrentially on the best waters. Unfortunately,
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Table 3.21. : Breakdown by Number of Worms, 1968 + 1969

Weight
Range

0-1
1 -2
2-3
3 -4
4-5
5 - 6

Total E
Total RH
Mean RH/E
RH2

Median
uQ

1Q

IQR

Table 3.22 :

1 x Lob
N CF%
111 68
46 92
5 99
- 99
1 100
163
1860
11
310
0:9
1:1
0:5
0:12

2-5 x Lob
N CF%
98 58
50 90
10 26
2 97
2 99
3 100
165
4,530
27
270
0:12
1:6
0:8
0:14

5+ Lob

=

Breakdown by Length of Dead-baits, 1968 + 1969

Length range:

Mean length :

Weight
Range

AN -

TN - O

Total E
Total RH
Mean RH/E
RH/2

Median
uQ

Lq
IQR

=

[ B R B

105
110

(1:2)

0_2"

6,260

H O

(1] Ll (1) (1)

= AR
W

2_4"

2.8"

CF%

36
79
93
98.5
99.5
100

4_6"

N

21
32
30
13

3

929
6,560
66
140

1:13
2:8
1:4
1:4

4.,2"

CF%

2l
54
84
97
100

187
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no single water in the 1967-9 data allows the ratios to be calculated beyond the
RH? level. Using Club data from 1966, ratios from RH/E to RHS5 can be obtained
for the Grand Union Canal (1,3, 1.0, 0.91, 0.90, 1.5, 1.5) which are broadly in
line with the above; and ratios up to RH3 can be obtained for Stickney Pit which
are also in line as far as they go; but neither carry much weight because of
the assumptions which have to be made about rates of catch in 1966, and the
matter remains for further study as the data build up in future.

5. Freshwater fish steaks (Table 3.1%) were used more extensively as baits in
1969, mainly on the R. Great Ouse where they gave an overall rate-of-catch

gimilar to whole dead-baits, but lower median and quartiles and a slower RHZ2,

a result which is not unexpected in view of the consideration outlined in

Section 3.2 on the effects of bait size. Even allowing for this difference as

well as the difference in worm usage, 1969 still gave a rate-of-catch 1.3 times

faster than the average for the two previous years.

Small amounts of additional data were reported for live-baits and eel steaks
but the evidence still accords with the comments made in previous reports. Two
eels were caught on freshwater mussel (104 RH), a point of interest in comnection
with Section 3.4 on Stomach Contents.

6. No comparative bait trials were reported.

3.2 Bffects of Bait Size

1. Table 3.21 shows essentially the results on single lobworm baits in comparison
with those for bunches of 2-5 lobworms. The 1968 data in the previous report
indicated an overall rate of catch on single lobworms over twice as fast as on
bunches of 2-5; the weight-distribution with the latter was more favourable,
however, with the result that the advantage appeared to swing over to bunches of
2.5 for 2 lb.-plus eels. The comment was made that the difference in overall
rates appeared to be real, but that the difference in RH? was sengitive to
additional data. The data for 1969 (not shown separately) also indicate that
the overall rate on single lobworms was over twice as fast as on bunches of 2-5,
and this relation is therefore now fairly soundly based. However, although the
weight-distribution was again more favoursble with bunches of lobworms in 1969,
the RH2 values remained slightly in favour of single lobworms. Thus, although
the total data show a slight advantage with bunches of lobworms for 2 1b.-plus
eels, this conceals a marked difference between the two years, and the RH2
relation is still sensitive to the addition of further data.

9., The difference in overall rates of catch between single cf. 2-5 lobworms is

somewhat surprising. If its reality is accepted, the effect could be
compounded of one or more of the following. Firstly, eels which have already
partly fed may be disinclined to take the larger baits. Secondly, the very
smallest eels may be disinclined to attempt to take the larger baits. Thirdly,
small eels attempting to take the larger baits may be slower to take them
properly, resulting in a greater proportion being missed on the strike. Fourthly,
there may be a tendency to fish single lobworms on tackle which is lighter and
more effective for small and medium sized eels. In any case, however, it still
seems valid to suggest that preference might usefully be given to single lobworms
in waters where small eels are not a nuisance.

3. VWhilst factors such as the above four enable the difference in overall rates-
of-catch to be understood, it is difficult to see why the relation should

swing over to any substantial advantage for 2-5 lobworms with eels as large as

2 1b. and more, and it will not be surprising if additional data show that there

is no real difference in RH2 and higher rates. However, Graph 3.5 shows a plot

of rate-of-catch ratios, for what it is worth at this stage.

4. Table 3.22 shows essentially the results on 2-4" dead~baits in comparison
with 4-6" baits. Both years showed a substantially faster overall rate-of-
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Table 3.31 : Dead~bait species Analysis, 1968 + 1969

Species: Gudgeon  Bleak Rudd Roach Perch Others
Mean Length: 2.6" 3.2" 3.3" 3.6" 3.7 -
pdeht N N N N N N
Range
0 - 5 19 11 42 8 4
1-2 4 32 19 61 12 5
2 -3 2 7 7 29 13 2
3-4 1 2 5 10 4 -
4 -5 - 1 3 2 1 -
5 -6 - - 1 - - -
Total E 12 61 46 144 38 11
Total RH 502 1,400 2,230 5,610 2,460 gls
Mean RH/E 42 23 48 39 65 74
RH2 170 140 140 140 140 410
Median 1:1 1:4 1:7 1:6 1:14
Uq 1:13 1:12 2:8 2:0 2:7
Lg 0:12 0:13 1:0 0:14 1:4
IQr 1:1 0:15 1:8 1:2 1:3

Table 3.32 : Effect of Treating Dead-baits with Pilchard 0il, 1968 + 1969

Without P.0.  With P.0.

E RH RH/E RH?2 E RH RH/E RH2
Bleak 52 1,140 22 190 9 262 29 66
Rudd 39 2,100 54 150 7 129 18 65
Roach 118 4,660 40 150 26 955 37 110
Perch * 15 1,230 82 120 6 451 75 150
2-4" Baits 173 5,220 30 150 33 1,050 32 120
4-6" Baits 85 4,820 57 130 14 738 53 82
Total a-b. 264 11,200 42 160 48 1,860 39 100

* 1969 only.



6,5. Supplement, 1969 48,

catch on the smaller baits, but a better weight-distribution on the larger baits.
However, 1969 differed from 1968 in showing RH2 values which were virtually the
same and even marginally in favour of the smaller baits. As remarked in the
previous report, effects due to dead-bait size on RH2 and even higher rates
would not be surprising (certainly less surprising than similar effects due to
numbers of lobworms) and the data are therefore worth probing in more detail.

It would be expected that the effects of dead-bait size would vary from
water to water, depending on the weight-distribution of the eel population and
the population density. A reasonable hypothesis might be that the use of small
baits would be advantageous on slow rate-of-catch waters (especially those with
high median and quartiles) where the essential problem is simply to get the runs;
whereas larger baits would be advantageous on fast rate-of-catch waters (esp.
those with low median and quartiles) where it may be desirable to discriminate
against the smaller eels. In principle, of course, this hypothesis can be tested
against the data for individual waters. At present, there are only eight waters
which provide a reasonable comparison between results on 2-4" and 4-6" baits.
With all eight waters, the smaller baits gave rates-of-catch equal to or faster
than the larger baits; with four of them (Butler's, Castle Howard, Fenhouse and
Fleetwood) the smaller baits also gave a faster rate-of-catch for 2 lb.-plus
eels; but the remaining four (Balderton E., London Rd., Sandbeck and Stickney)
the larger baits gave the faster RH2, On the hypothesis, the second group
should be faster rate-of-catch waters than the first group. As may be seen from
the data in Section 5, this was the case, the mean RH/E values being 37 and 69
respectively, in accordance with the hypothesis. Of course, much more data are
needed to provide satisfactory tests of these ideas, but in the meantime the
conclusions tentatively reached may be summarised as follows.

Firstly, on the general run of waters, small dead-baits averaging about ogn
in length may be expected to give overall rates-of-catch about twice as fast as
larger dead-baits averaging about 4%" in length. Secondly, on slow rate-of-
catch waters with high median and quartiles (those, presumably, with small
populations of good quality eels) the smaller baits will also tend to give
faster rates of catch of the larger eels upwards on 2 1b. in weight. Thirdly,
on fast rate-of-catch waters and especially those with relatively low median and
quartiles (those, presumably, with dense eel populations in which the larger
eels are heavily outnumbered) the larger baits will tend to have the advantage
for 2 1b.-plus eels.

5. Cumulative frequencies are plotted in Graph 3.4 and rate-of-catch ratios in
Graph 3%.5.

3.% Dead-bait Species Effects

1. Table 3.3l sets out the results on dead-baits, broken down by species, for
1968-9 combined. Bearing in mind the comments in the previous report, the
data are still too few either to give much confidence that they are generally
representative, or to allow comparisons to be made for individual waters.
However, it is worthwhile attempting to assess them at this stage, and this is
again best done diagrammatically. Graph 3.6 shows the medians and quartiles
for the species against their mean lengths, and although there is some scatter
as would be expected, the medians especially do not lie far from a straight line
joining the points for all 2-4" and all 4-6" baits. In Graph 3.7, the RH/E and
RH2 values are similarly plotted, and again the points for the various species
do not lie far from the lines joining the points for all 2-4" and all 4-6" baits.
This is particularly striking with the RH2 values. The fast RH/E for bleak is
at least partly due to a large componentof R. Great Ouse, a relatively fast
water. Conversely, the slow RH/E for perch has a large compnent of Castle
Howard Great Lake, a slower-than-average water. Thus, whilst more data are
needed, the indication at this stage is that the species covered by the Table
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Table 3%.41 : Stomach Contents v. Bait, 1968-9

S.C.s None Small Food Items Large Food Items
Bait:Worm D.B. Other Worm D.B. Other Worm D.B Other
pelgnt N N N N N N N N N
ange
0-1 69 30 7 32 5 1 10 2 1
l1-2 S]] 47 6 6 3 - 19 21 2
2-3 6 21 - - - - 3 10 2
3-4 1 3 - - - = N 3 N
4 -5 1 1 - - - - - 2 -
5-6 - - - - - - 1 - -
Total E 114 102 13 38 8 1 33 38 5
Median 0:12 1:6 0:15 0:8 0:15 (0:8) 1:4  1:12 1:7
Uq 1:4 1:15 1:7 0:13 1:2 1:8 2:8 2:0
Lq 0s7 0:13%3 0:10 0:5 0:12 0:14 1:4 1:2
IQR 0:13 1:2 0:13 0:8 0:6 0:10 1:4 0:8
Table 3.42 : Stomach Contents v. Bait, 1968-9
Worm Dead-bait Other Total
None 114(62%) 102(69%)  13(69%) 229(65%)
SFT 38(20%) 8(5%) 1(5%) 47(13%)
LFI 33(18%) 38(26%) 5(26%) 76(22%)
Total 185(100%)  149(100%)  19(100%) 352(100%)
Table 3.4% : Stomach Contents, 1968-9 and all other data
S.C.: None SFI Large Food Items Food Fish in Stomach
Bait: A1l A1l Worm D.B. Other Total (excluding bait)
%’Eiiﬁt N N N § N N N  lMean Length
0-1 107 38 11 2 1 14 8 1.8"
l-~2 94 12 20 21 3 44 19 2.8"
2 -3 32 3 11 12 3 26 23 2, 11
5-4 10 2 7 4 ] 20 2.4"
4 -5 3 - 2 2 - 4 5 3.8"
5-6 - N 2 E 5 2 . -
6 -~ 17 - - - 1 - 1 ) 3.0"
Total E 246 55 53 42 7 102 78 2.8"
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tend to give approximately the same results in quantity and in quality, size-for-
size i.e. that the various bait species are roughly equally attractive.

2, Table 3.32 sets out the results on dead-baits with and without treatment with
Pilchard 0il, broken down by species and by size. The 1968 results suggested
a marked advantage for P.O.-treated baits, whereas the general impression from '
the present data for both years is much less convincing. However, the data for
bleak contain a high proportion of R. Great Ouse results on the untreated side,
and if these data are removed, the RH/E,for treated bleak becomes over twice as
fast as for untreated bleak; whilst the data for 2-4" baits swing over to show
a slight advantage on the treated side. Even without this adjustment, the RH2
values fairly clearly indicate a higher rate-of-catch of the larger eelswith the
treated baits. Clearly, more data are needed, and especially more balanced data,
but it is not unreasonable to draw the tentative inference at this stage that
treatment with Pilchard 0il does appear to have some effect in increasing the
attractiveness of the bait and increasing the rate of catch, particularly of the
larger eels.

3,4 Stomach Contents

1. The Tables on pp. 49 and 51 follow the same pattern as in the previous report
and are largely self-explanatory. During 1969, a further 287 stomach
examinations were reported. In the consolidated data, the eels with only small
food items in the stomach were relatively small and most (81%) were caught on
worms. Those with large food items in the stomach were much larger in average
size and half of them were caught on dead-baits.. Those with empty stomachs were
intermediate. This is an entirely rational and consistent picture which needs
no comment. N

2. In contrast to the previous data, there ig no indication that the smaller
cels are more likely to have some food in the stomach than the larger eels.

3, Nevertheless, the general argument on feeding habits (5) is well supported

by the present more extensive data. Table 3,42 shows that 65% of the eels
had empty stomachs, implying that they had not fed for upwards of 24 hours
before capture. Turning now to Table 3.43, of the 102 eels with large food items
in the stomach, 18 had eaten two or more fish (the record now being held by a
313 eel examined by the writer, which had pouched no less than eight 24" roach).
A further 33 eels with one fish in the stomach were caught on dead-baits. Thus,
51 (50%) of the 102 eels had two or more fish in the stomach, counting in the
bait-fish on which they were caught. From Table 3.42, 22% of eels had large
food items in the stomach. In other words, 11% of all eels caught were in
process of eating large meals of two or more figsh. This underestimates the
proportion because other eels would no doubt have gone on to take more food if
they had not been caught; and it discounts some large non-fish meals (e.g. ten
Limnaea pereger). This strongly supports the idea already discussed (5) that
eels, and especially the larger eels, do not feed every night, but tend to take
large meals intermittently.

4. The right-hand columns of Table 3.43 show the average lengths of the food
fish taken by the eels in the various size-ranges. The data are still too
few for detailed analysis, but they appear to indicate that the larger eels
preferred larger food-fish, as might have been expected; although the difference
in average size between fish eaten by large and by small eels is probably much
less than many anglers would have supposed. No doubt the data reflect what was
available to the eels, as well as what they preferred, but it is striking that
the 78 food-fish (as distinct from baits) included only one of 6", two of 5"
and one of 44", all of the remaining 74 being of 4" or less, It is also
striking that the average size of the food fish was about 22", the same as the
average length of the 2-4" bait class which gave a much faster rate-of-catch
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Table 3.44 s Frequency of Large Food Items in Stomachs, all data

Food Item Frequency
Unident. Fish 32
Roach 45
Perch 25
Bullhead 7
Bleak 4
Eel 3
Rudd 1
Bream 1
Gudgeon 1
Minnow 1
Ruffe 1
Water Snail 23
Mussel 10
Mollusc 3
Crayfish 1
Bird

159
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than the largsr baits.

5. The frequencies with which the various large food items were observed is

set out in Table 3.44, a total of 159 food items divided amongst the 102
eels, Although still too few to be generally representative, the data are much
more extensive than in the previous report arl may perhaps begin to indicate
something of the relative importance of the various large food items in the eels!
diet. Roach and perch were the most frequently observed fish in the stomachs,
and although account ought o be taken of the relative abundance of different
species, the data in Tables 3,31 and 3.44 do seem to indicate that anglers need
not be reluctant to use perch dezd-baits. It is noteworthy that 36 water snails,
mussels and other molluscs were observed, bringing the data into line with
zoological evidence that molluscs form a significant part of the eels! diet (6),
and suggesting that they might usefully be given more extensive trials as baits.

3.5 Sexs Tackle; Swim Preparation

Sex

1. As in 1968, the eels for which sex was reported corresponded ap roximately
with those for which stomach contents were reported. In 1968, all were
reported to be females and the previous report suggested that this implied o3
least some incorrect identifications of sex. In 1969, one male was reporied
(1:2), three small eels were provisionally identified as female but queried, and
all others sexed were identified as female. The writer paid particular attention
to this matter during the year, but amongst the several dozen eels lie examined,
none had lobed organs, and in only one or two cases did there appear to be any
doubt about the female characteristics. Whilst it would be desirable for these
visual examinations to be supplemented by microscopic study of the gonads in
the laboratory, it appears that the proportion of male and undifferentiated eels
in the Club's catch is very small indeed: much smaller than would have been
expected, even having regard to the size-distribution of the eels.

2. If this is correct, ond if the proportiors cauvght are not too different from
the proportions prescent in the weters fished, it supports the view that a
high proportion of male cels stay necr the sea, whilst a high proportion of
female eels ascend the rivers anl pcpulate the inland waters. A clearer under-
standing of such effects could have important practical angling consequences.
Does the discrimination take piace at the elver stage, before the eels are
sexually differentiatzd? Or do the eels redistribute themselves after they
differentiate, the males tending to move back towards the sea? Or do the eels
tend to enter the relatively inaccessible inland waters, which members mostly
fish, only after the female characteristics have emerged? Might there even be
some relation between the characteristics which determine the eels capacity to
grow to large size, and its anadrcmous drive, such that the more inaccessible
waters (i.e. Class 2.2) receive a sgelective influx of large-growing eels?
(Many waters in this Class fall far short of being 'prison waters' yet producc
catches of unusuwally high average weight and with an urusually high proportion
of the larger eels).

3. Apart from these speculations, the negligible proportion of male eels, if
correct, greatly simplifies the interpretation of condition and growth da’a,

Tackle; Swim Preparation

1. DNo reports of comparative terminal tackle trials were received. In view cf
the importance of knowledge of the tackle on which the results described in
these reports were obtained, a questionnaire has been issued, and it is

proposed to report on this separatsly in due course.

2. No reports of ground-baiting trials were received.
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Table 3.61 : Choice of Depth

BAIT N RH
Worm Shallow 34 699
Medium 180 3,030
Deep 27 595
D-b. Shallow 10 618
Med ium 226 10,100
Deep 11 1,010
Table 3.62 ¢ Choice of Distance
BAIT N RH
Worm  Near 5 160
Medium 59 1,180
Far 177 2,980
D-b. Near 6 251
Medium 20 1,190
Far 220 10,200
Table 3.63 : Choice of Bottom
BAIT N RH
Vorm Soft 209 3,330
Mediwn 17 561
Hard 15 415
D-b. Soft 235 10,000
Medium 1 388
Hard 9 985
Table 3.64 : Snagey v, Snag-free Swims
BAIT N RH
Worm  Snags 56 827
No snags 185 3,490
D-b. Snags 39 1,300
No snags 208 10,400

RH/E
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17
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62
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92
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17
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2,6 Choice of Swim Features

1. The data in Tables 3.61 - 3.64 ref er to Class 2.1 and 2.2 waters only, and
show that members generally tend to fish at long range (over 15 yd.), in
medium depths (5-20 ft.), on soft bottoms and in open water clear of snags.

2. TFor the reasons indicated in the previous report, data on swim features need

to be considered for individual waters, and insufficient data have yet been
collected for this to be worthwhile. It is therefore possible to make only a
few general comments at this stage.

3. Medium depths gave the fastest overall rates-of-catch on both worms and

dead-baits, whilst deen swims gave the slowest rates-of-catch both overall
and for the larger eels. On present evidence, and insofaras it is possible to
generalise, there seems to be little in favour of fishing very deep swims (even
during the day: see the comrents in Section 4.2) but more comparative data on
deep and shallow results are needed.

4. No clear picture emerges from the data of effects arising from distance cast

and trends even appear to be in opposite directions with the two types of
bait. A possible speculation might be that there are potential advantages in
fishing at close range which tend to be cancelled by the greater adverse effect
of disturbances due to anglers' movements etc., and the writer has some evidence
from tank observations that eels are particularly sensitive to vibrations and
disturbed by them. Ilore data are needed and comparative trials on range would
be wvaluable.

5, The data on the nature of the bottom reflect members' choice of water more

than the choice of swim within waters, because relatively few waters offer
much doice of bottom. Tor example, half the eels caught on hard bottoms came
from Fleetwood Reservoir, a water where the weight-distribution has been very
much above average, and this distorts the comparisons. ILven more than the others
in this section, these data need to be considered in relation to individual
waters.

6. With both types of bait, fishing in the neighbourhood of snags gave faster
overall rates-of-catch than fishing in open water. However, in both cases,
the weight-distribution was somewhat better in open, snag-free water, to the
extent that the RH2 values were about equal on dead-baits and swung right over
to show a considerable advantage in open water on worms. As remarked in the
previous report, there is an ambiguity about these data; they might indicate a
tendency for the smaller eels to live and feed near cover, combined with a
tendency for the larger eels to feed in open water; or they might indicate only
that it is difficult to extract the larger eels when they are hooked near snags.
In either event, the present data offer no encouragement to fish near snags
for the larger eels.
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Table 4.11 : Monthly Trends, 1969

Weight MAR APR MAY JUN JUL
Range

0~1 - 1 15 42 39
1-2 = 1 22 29 48
2 -3 - - - 7 22
3-4 - = 1 5 2
4 -5 - - 2 2 5
5-6 - - 1 1 -
Total E - 2 41 86 114
Total RH - 162 1,740 2,240 4,040
Mean RH/E - 81 42 26 35
RH2 ~ = 430 150 150
Median (1:4) 1:2 1:1 1:6

uq 1:6 1:10 2:0

LQ 0:11 0:8 0:12
IQR 0:11 1:2 1:4

Table 4.12 : Monthly Trends, 1967~-9 Combined

0-1 - 14 54 102 107
1:=2 1 5 30 56 85
2 -3 1 1 3 25 39
3 -4 - 2 2 9 11
4 -5 - - 2 2 4
5-6 - = 1 ! 2
Total E 2 22 92 195 248
Total RH 250 1,500 3,850 5,790 8,120
Mean RH/E 130 68 42 30 33
RH2 250 500 480 160 140
Median (2:3) 0:11 0:11 0:15 1:4
uQ 1:8 1:5 1:10 1:1
g 0:6 0:7 0:8 0:9
IQR 1:2 0:14 1:2 1:1
Table 4.13 : Monthly Trends by Bait, 1967-9 Combined
(a) Worm

Total E - 17 65 96 87
Total RH 58 576 1,960 1,740 1,860
Mean RH/E - 34 30 18 21
RH2 - - 650 250 210
(b) Dead-bait

Total E 2 5 27 85 124
Total RH 192 732 1,580 3,460 5,200
Mean RH/E 96 150 59 41 42
RH2 190 270 320 120 130

59
18

11

192
7,250
38
230

COrO
= 0~

78
1,850
24
310

89
4,360
49
180

JAC Bulletin

SEP OCT
9 18
10 33
3 2
22 53
776 379
35 7
260 190
1:2 1:2
1:7 1:9
0:9 0:14
0:14 0:11
39 31
32 4%
12 6
4 =
3 o
90 80
4,760 1,460
53 18
250 240
1:2 1:1
1:12 1:9
0:9 0:14
1:5 0:11
35 53
1,030 319
29 6
260 320
49 19
3,130 736
64 39
220 180
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4, THE EFFECTS OF AMBIENT VARTABLES

4.1 Honthly Trends

1. Table 4.11 shows the 1969 results broken down by month. The results in
April, June, July and September were broadly similar to the combined resulis
in these months for the previous two years. Iay 1969 produced a slowver overall
rate of catch but a faster RHZ than before, possibly reflecting a more selective
choice of waters by members. August produced a faster overall rate than before
but a slower RH2, for which there is no irmediately obvious explanation. The
extraordinary results in October 1969 were partly due to a number of sessions
on the Yorkshire R. Ouse which yielded large catches of eels mainly in the 1-2
1lb. range; but even after exclusion of these data, October 1969 still gave
faster rates than August and September, as was also the case in previous years.

2. The consolidated results for all three years are shown in Table 4.12.
Despite the caution needed in view of the high degree of breakdown and the
large variations to be expected between years, the data now begin to command
some degree of confidence as being reasonably representative of monthly trends
in an average year. The medians and quartiles show a somevhat erratic pattern
at this stage, but the rates-of-catch present g fairly rational picture.
Disregarding the llarch data, which are still too few to be meaningful, the over-
all rates-of-catch rise to a maximum (i.e. the RH/E values fall to a minimum)
in June; the rate gets progressively slower during July-September inclusive,
and finally speeds up in October. The RH2 values show a simpler pattern, having
gimilar slow values in April and liay, similar fast values in June and July, and
similar medium values in August, September and October. In broad terms, there-
fore, it appears that prospects improve as the season progresses beconing
markedly best in June and July, and thereafter fall away again. July appears
to offer substantially better prospects for the bigger eels than any othexr
month. However, it is clear that suitable tactics can produce very good catches
(of the smaller eels, at least) during October (7); whether application of these
tactics to suitable waters could produce good catches of the larger eels too,
or whether the larger ecels differ from the smaller ones in this respect, is a
question which requires more data and would certainly merit investigation.

3. The simpler and more self-consistent picture emerges from the RH2 values,

as it does in a number of other analyses, possibly because large catches of
rather small eels are teken from time to time, quite exceptionallys whereas
exceptional catches of large eels are naturcally much rarer events; there may be
underlying real differences of behaviour, too. is our primary positive interest
in in the behaviour of large eels (rather than small ones) there is an implic-
ation that most attention should be given to the RH2 pattern where are sufficient
data to make it representative.

4. Obviousgly, these data now begin to make it possible to compare the results
from different waters on a 'seasonally adjusted' basis, where desirable.

5. There are nov sufficient data to warrant examination of monthly trends for
the main bait types, and these are set out in Table 4.13. The main feature

is the negative but interesting one, that there is no great difference between

the seasonal patterns for the two baits. This is clearly seen in Graph 4.1, show

~ing RH/E values above and RH? values below, from Tables 4.12 and 4.13. The

practical implication clearly is that the same considerations apply to the

choice of bait throughout the season.

6. Rates-of-catch in April may, perhaps, be rather faster than the general

'shape'! of the trends might suggest. Bearing in mind the high rates in
October, a possible speculation is that eels may tend to display bursts of
feeding activity just before, and again just after, their relatively dormant
period during the Winter. Ilowever, this is a very speculative comment indeed,
and much more data are needed to threw light on it.
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Table 4.21 : Day v. Twilight v. Night, 1969 and 1967-9 Combined

Weight DAY TWILIGHT NIGHT
Range 1969 Total 1969  Total 1969  Total
0-1 12 58 35 90 134 301
1-2 13 25 32 60 134 226

2 -3 6 9 9 20 28 76

3 -4 2 3 il 5 8 31

4 -5 - 2 i 1 6 9

5 -6 . - . - 2 5
Total E 33 97 78 176 312 648
Total RH 2,510 8,220 2,750 7,480 6,350 17,300
Maan RH/E 76 85 25 43 20 27

RH2 310 590 250 290 140 140
Median 1:4 0:12 1:2 0:15 1:1 1:0

i[o) 2:0 1:6 1:12 1:10 1:8 1:11

o) 0:12 0:7 0:11 0:8 0:10 0:9

IGR 1:4 0:15 1:1 1:2 0:14 1:2
Table 4.22 : Twilight -- Dusk v. Dawn, 1967/8/9

S DUSK DAWN

Raﬂge 1967 1968 1969 Total 1967 1968 1969 Total
Q-1 5 26 22 5% 11 13 13 Z
1-2 9 8 18 35 ] 4 14 25
2 - 3 1 4 5 10 2 4 4 10
3-4 - 1 - 1 - 3 1 4
4 -5 - - - - - - 1 1
Total E 15 39 45 99 20 24 33 7
“stal RH 1,010 910 1,180 3,100 1,490 1,320 1,570 4,380
M2an RH/E 67 23 26 31 75 55 48 57
RH2 1,000 180 240 280 750 190 260 290
Median 1:4 0:9 1:2 0:15 0:11 0:15 1:3 1:0
UQ 1:10  1:3 1:9 1:8 1:6 2:0 1:11 1:13
L 0:10 0:5 0:8 0:6 0:8 0:10 0:13 0:10
IQR 1:0 0:14 1:1 1:2 0:14 1:6 0:14 1:3
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4.2 Effect of Daylight

1. Table 4.21 shows the breakdown
for 1969 and 1967-9 combined.
before to one hour after sumet and

2. Considering the 1967-9 totals,

58,

of the data between day, twilight and night,
'"Twilight' means the periods from one hour
sunrise; this also defines 'day' and 'night'.

the overall rate of catch at night was about

1% times faster than during twilight and about 3 times faster than during the
day. The weight-distribution was most favourable at night and least favourable
during the day, with the result that the RH2 at night was about twice as fast as
during twilight and about 4 times faster than during the day. This picture was
not exactly reproduced during each individual year. In 1968, twilight gave a
rather faster RH/I than in the other two years; and with the RH2 values, 1967 was
rather slower during twilight, and 1969 was rather faster during the day, than in
the other two years. However, the similarities of the patterns are much more
striking than their differences, and it is considered that the total figures now
give a reasonably representative picture. The possible causes of the peculiar-
ities of individual years provide an interesting topic for further discussion.

3. Presumably, the obvious interpretation of the data is correct: that eels
feed most readily in the dark, and that light tends to inhibit their feeding.
The question of whether they are sufficiently light-sensitive for the moon to
have significant effects on their feeding is exomined in later Sections. Another
question worth examining, to which reference was made in Section 3.6, is whether
eels are any more inclined to feed during the day in deep water (where it will
tend to be relatively dark) than in shallow or medium vater. Despite the limit-
ations of the data in Table 3.61, they would reasonably be expected to show
gsigns of any marked prefervence for deep-water feeding during the day. In fact,
ag the following table shows, there is 1ittle sign of any such effect:

%age of eels caught at the stated depths, 1968-9

Day Toilight+light
Shallow 10.6 8.8
Medium 80.9 83%.5
Deep 8.5 77

lore data are needed, especially comparative data for individual waters, and a
full rate-of-catch analysis would be preferable; but the inference seems to be
that prospects during the day are not improved by the selection of deep water.

4. The posegibility that the performance of worms v. dead-baits might vary in
these different periods of the day was examined in the 1969 data. Vorms

gave a faster RII/E than dead-baits at all times, although the advantage to worms
was mmuch the greatest during the day. As expected, dead-baits gave faster RH2
values during night and twilight; but it is most interesting that the RHZ2 on
worms was 25 times faster during the day. It will be valuable to pursue this
analysis in the future, but in the meantime there is a useful indication that
worm baits are generally preferable during the day.

5. Considering now the differences between the twilight periods of dusk and
dawn, Table 4.22 presents full data for all three years and broadly confirms
picture for 1968 given in the previous report. The total columns show that
overall rate-of-catch was about twice as fast during dusk as during dawn;
but the weight-distribution is more favourable at dawn so that 2 1lb.-plus eels
are caught at about the same rate. 1ith minor variations, the pattern was
similar in each year. The data therefore imply an interesting difference in

the behaviour of the larger and smaller eels, with obvious angling inferences.

the
the

Hour-by-hour Analysis

6. Table 4.23 sets out the results in each of the 24 hours of the day for all
three years combined. Data for each year are available, but are not presented
here. The combined data show a similar pattern to that found in 1968 and the



Tehla 4.23% 3 Hour-by-hour Anz2lysis. 7ﬁ)?/8/9

Howr 12 13 14 15 16 17 18 19 20 21 22 23 24 i 22 ¢ ¢} 53 05 07 08 09 10 11 12
E 171 5 11 9 3 5 14 3 87 107 124 83 94 100 65 47 31 12 12 17 8 4 4
RH ou7 221 237 249 269 321 458 715 1370 2050 2480 2520 2510 2450 2460 2410 2190 2120 1760 1550 1180 866 584 363
RE/E 250 220 47 23 30 110 92 51 38 24 235 20 30 25 25 37 46 69 150 130 69 110 150 91
o+ T - - 1 2 73 1 1 - "4 12 19 26 15 20 22 9 1 4 3 2 3 1 2 -
RH2 - - 240 - 90 320 460 - 340 170 130 97 170 120 110 270 200 530 590 760 390 870 290 -

Table 4.24 : October 1967/8/9
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 3 T 3 2 3 14 8 11 T 3 - 3 4 1 2 1 3 - - 1 - 1

RH 17 21 22 21 23 26 40 71 76 84 76 66 86 86 86 86 86 86 83 68 56 43 39 16

2+ E - = 1 - - - - - 1 2 - - - - 1 - - - 1 - - - - -
KR ¥ FHHHR

Table 4.25 : March + September,1967/8/9
Hour 12 13 14 15 16 17 18 19 20 21 22 2% 24 01 02 03 04 05 06 07 08 09 10 11 12

T 2 "9 12 9 9 7 8 14 6 3 3 2 2 1 1 1 -
RH 10 42 43 47 52 58 100 188 277 307 311 306 330 328 325 326 326 318 277 243 199 4% 117 70

- > 1 21 7175 271 7- 31 1 1 - - -
ar e ) ) B ) ) ) *xxx ’ RHRXRH

Table 4.26 : April + August, 1967/8/9
Hour 12 13 14 15 16 17 18 19 20 21 22 2% 24 01 02 03 04 05 05 07 08 09 10 11 12

E = w2 - - 6 22 28 31 16 19 19 14 15 15 4 4 4 2 2 2

RH 62 47 49 43 51 76 108 104 435 608 664 659 609 594 590 587 569 533 445 §99 304 259 146 84

2+ E e - 1 5 9 5 5 2 . 4 & = = -
HRKK HRHKK

Table 4.27 : May + June, 1967/8/9
Hour 12 13 14 15 16 17 18 19 20 21 22 23 24 01 02 0% 04 05 06 O7 08 09 10 11 12

B - - 2 2 6 - 2 - 13 42 62 81 60 65 63 44 27 12 3 6 12 4 1 1

RH 125 112 123 138 143 161 211 293 580 1050 1430 1490 1490 1480 1460 1410 1200 1190 960 920 617 441 283 184

2+ E S 2 - 3 - 1 272 713 14 9 14 15 7 6 4 1 - 2 - 1 -
HXHK KN

pSi
\D

utgeTInd JVN
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increased data allow the plot in CGraph 4.2 to be completed throughout the period
on RH/E. The data show how rate-of-catch increased as the hours of darkness
approached rising to a maximum around midnight, and thereafter decreased.
Several details are noteworthy. Firstly, in 1967 and 1969 (but not in 1968) the
overall rate-of-catch was relatively slow in the hour after midnight; in all
three years, the RH2 was slower during this hour. The evideice that the eels
tend to take something of a rest from feeding during the hour after midnight is
therefore fairly strong, although it seems a surprising conclusion. Iven if it
is real, however, the effect should be kept in perspective: the rate during the
hour after midnight is still relatively fast, and it is by no means a 'dead
period'. Secondly, in each of the three years, the hour between 08.00 and 09.00
shoved a peak in feeding activity: not to night-time levels, but well marked
nevertheless. Thirdly, the data are frasmentary during the afternoon period,
but the combined data show a pronounced peak in feeding activity between about
15.00 and 17.00 and it can av least be said that each of the three years
contribute to this. It is tempting to ask whether there might be an eight-hour
cycle superimposed on the 24-hour cycle, but much more data are needed before
this can be seriously considered.

7. Turning nov to the possibility of special effects around dusk and dawn,

which might be masked in Table 4.23%, the data are again presented in Tables
4.24-4.27 for the groups of months in which sunset and sunrise occurred at about
the same times, as indicated by the asterisks. These data are realigned and
summated in the table below to show results in corresponding hours before and
after sunset and sunrise:

SUNSET
*

RH 482 870 1710 2390 2540 2640 2470 2450

i 3 15 51 107 129 111 97 92

o+ E - - 7 17 22 21 21 21

RH/E 160 58 34 22 20 23 25 27

EH2 - - 240 140 120 120 120 120

SUNRISE
*

RH 2480 2460 2380 2080 1930 1600 1410 989 674 428
E 92 81 65 44 18 9 11 16 7 4
o+ 18 16 1?2 7 5 2 - 3 1 1
RE/E 27 30 37 47 110 180 130 62 96 110
RH2 140 150 200 300 390 800 - 330 670 430

The gignificance of these data is most readily appreciated from Graph 4.3.
There is not the slightest sign of any specially fast rates-of-catch during
either the duak or the dawn periods, whether all eels are considered or only
the 2 1b.-plus eels. At the approach of sunset, the rates speed up steadily,
reaching a maximum during the third hour after sunset. At the approach of sun-
rise, the rates gslow down steadily and continue slowing smoothly throughout
dawn.

It is striking that the 'peak' in rate-of-catch in the fourth hour after
dawn emerges again from the consolidated data for all three years; indeed, it
appears in each separately, making it increasingly difficult to regard it as
merely fortuitous. In fact, it is easier to believe that a change in behaviour
might be related to the time of sunrise, than that a change might be related to
midnight (since the relation between midnight and the sun's movements varies
during the season). In this connection, it is interesting that there is no
sign of a "lull and peak' occurring at any particular time after sunset, but
only in the hour after midnight!
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Table 4.31 : State of the Moon at Night, 1969 and 1967-9

Weight DARK PERIODS BRIGHT PERTIODS
Range 1969 Total 1969 Total
0-1 85 216 49 85
1-2 102 166 32 60
2 -3 24 61 4 15
3-4 7 23 1 8
4 -5 6 9 - C
5 -6 1 3 1 2
Total B 225 478 87 170
Total RH 4,710 12,400 1,650 4,870
Mean RH/E 21 26 19 29
RH2 120 130 270 200
Median 1:2 1:1 0:12 1:0
UQ 1:9 1:12 1:7 1:9
Lq 0:12 0:10 0:7 0:8
IQR 0:13 1:2 1:0 1:1

Table 4.32 : State of the Moon During Day & Twilight,l967/9

DARK PERIODS BRIGHT PERIODS
Total E 23] 42
Total RH 13,100 2,630
Mean RH/E 57 63

RH2 400 380
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Table 4.31

Weight
Range
0 -1
1 -2
2 -3
3~ 4

4 -5

5 -6
Total E
Total RH
Mean RH/E
RH2
Median

UQ

LQ

IQR

'Table 4.32

Total E
Total RE
Mean RH/E
RHZ2

State of the Moon at Night, 1969 and 1967-9

DARK PERIODS

1969
85
102
24

7
6

1
225
4710
21
120
1:2
1:9
0:12
0:13

Total
216
166

61
23

9

3
478
12400
26
130
1:1
1:12
0:10
1:2

BRIGHT PERIODS
1969
49

32

Total
85

60

15

State of the Moon During Day & Twilight.1967/9

DARK PERIODS

231
13,100
57

400

RH/E = rod hours per eel

RH/1 = rod hours per 11b plus eel
Mean = average

Median = number half way in list
UQ = upper quartile number
LQ - lower quartile number
IQR = interquartile number

BRIGHT PERIODS

42

2,630

63
380
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4.3 Effect of Moonlight

I~ Inview of the dependence of the eels' feeding behaviour on sunlight, the

purpose of these analyses is to examine the possibility that they may be
sufficiently light-sensitive to be noticeably affected by moonlight. Following
previous reports, the analysis is in two stages. Stage 1, based on the data in
Table 4.31, involves the comparison of results at night during 'dark' periods
with results at night during “bright” periods; periods are classed as bright'
when the moon was between first and last quarter, and between an hour after
moonrise and an hour before moonset.

2. The 1967 results showed a markedly faster rate-of-catch, both RH/E and RH2,
during dark night periods. The 1968 results showed little difference in

either rate between dark and bright periods, although the RH2 was marginally

faster during dark periods. The 1969 results (detailed in Table 4.31) showed a

marginally faster RH/E during bright periods, but the RH2 was about twice as

fast during dark periods. The evidence is thus somewhat conflicting. What

interpretation can be placed upon it at this stage?

3. Referring to the consolidated data for all three years, in the 'total'

columns of Table 4.31, and considering the RH2 values first, it is seen that
2 Ib.-plus eels have been caught about 1-1/2 times faster during dark night periods
than bright night periods. Moreover, although the difference was only marginal
in 1968, the larger eels were caught faster during dark nights in all three years.
It is thus not unreasonable to draw the tentative inference that bright moon
light does have a perceptible effect on the largereelsinthe 2 1b.-plus range.

On the other hand, the RH/E values in the consolidated data, and the
variations between years, imply that bright moonlight has little or no consistent
effect on the feeding of eels taken overall. At face value, therefore, the
inference appears to be that large and small eels react differently to bright
moonlight, the smaller eels being little affected and the weight of data on the
smaller eels blanketing the RH/E comparison. This recalls the inference in
Secetion 3.1, that large and small eels behave differently towards worm and fish
baits, and the question can again be investigated by considering rate-of-catch
ratios for the various weight-ranges:

Dark Periods Bright Periods Ratio Br./Dk.
RH/E 26 29 1.1
RH1 47 57 1.2
RH2 130 190 1,5
RH3 350 490 1.4
RH4 1,000 2,400 2.4

Considering the high degree of breakdown of the data, this shows a reasonably regular pattern, giving some support
to the idea that the feeding of the larger eels becomes progressively more inhibited by bright moonlight. The 0-1 Ib.
group seem. to be unaffected by moonlight; the 1-2 Ib. group only a little affected; and the 2 1b.-plus groups
considerably affected. Examination of individual years is scarcely practicable in view of the small amounts of data,
especially in the 'bright night' category, and data for further years are needed. In the meantime, however, although it
is surprising, this interesting hypothesis not beyond the bounds of possibility, and it does at least provide a rational is
on which to proceed to Stage II of the analysis, in the next Section.

Table 4.32 shows that in the consolidated data, the state of the moon had virtually no effect on
day-plus-twilight results. This is what would be expected, and it is considered that the curious effect observed



in the 1967 data was merely fortuitous,



6,5. Supplement, 1969 62.

4.3 Bffect of Moonlight

1. In view of the dependence of the eels' feeding behaviour on sunlight, the
purpose of these analyses is to examine the possibility that they may be

sufficiently light-sensitive to be noticeably affected by moonlight. Following
previous reports, the analysis is in two stages. Stage I, based on the data in
Table 4.31, involves the comparison of results at night during 'dark' periods
with results at night during 'bright' periods; period® are classed as 'bright'
when the moon was betueen first and last quarter, and between an hour after
moonrise and an hour before moonset.

2. The 1967 results showed a narkedly faster rate-of-catch, both RH/E and RH2,

during dark night periods. The 1968 results showed little difference in
either rate between dark and bright periods, although the RH2 was marginally
faster during dark periods. The 1969 results (detailed in Table 4.31) showed a
marginally faster RH/E during bright periods, but the RH2 was about twice as
fast during dark periods. The evidence is thus somewhat conflicting. What
interpretation can be placed upon it at this stage?

3. Referring to the consolidated data for all three years, in the 'total'

columns of Table 4.31, and considering the RH2 values first, it is seen that
2 lb.-plus eels have been caught about 1} times faster during dark night periods
than bright night periods. Moreover, although the difference was only marginal
in 1968, the larger ecls were caught faster during dark nights in all three years.
It is thus not unreasonable to draw the tentative inference that bright moon-
light does have a pexceptible effect on the larger eels in the 2 lb.-plus range.

On the other hand, the RH/E values in the concolidated data, and the
variations betveen years, imply that bright moonlight has little or no consistent
effect on the feeding of eels taken overall. At face value, therefore, the
inference appears to be that large and small eels react differently to bright
moonlight, the smaller eels being little affected and the weight of data on the
smaller eels blanketing the RH/E comparison. This recalls the inference in
Scction 3.1, that large and small eels behave differently towards worm and fish
baits, and the question can again be investigated by considering rate-of-catch
ratios for the various weight~ranges:

Dark Periods Bright Periods Ratio Br./Dk.
RH/E 26 29 1.1
RH1 A7 57 1.2
RH2 130 190 1.5
RH3 350 490 1.4
RH4 1,000 2,400 2.4

Considering the high degree of breakdown of the data, this shows a reasonably
regular pattern, giving some support to the idea that the feeding of the larger
eels becomes progressively more inhibited by bright moonlight. The 0-1 1b.

group seenn to be unaffected by moonlight; the 1-2 1lb. group only a little
affected; and the 2 lb.-plus groups considerably affected. Examination of
individual years is scarcely practicable in view of the small amounts of data,
especially in the 'bright night' category, and data for further years are needed.
In the meantime, however, although it is surprising, this interesting hypothesis
is not beyond the bounds of possibility, and it does at least provide a rational
basis on which to proceed to Stage II of the analysis,; in the next Section.

4. Table 4.32 shows that in the consolidated data, the state of the moon had

virtually no effect on day-plus-twilight results. This is what would be
expected, and it is considered that the curious effect observed in the 1967
data was merely fortuitous.
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iaple 4.41 : Effect of Cloud v. State of Moon at Night, 1967-9

DARK NIGHTS BRIGHT NIGHTS

Weight

Range 0% 50% _ 100% 0% 50% 100%
0-1 89 50 77 25 13 47
1-2 58 51 52 17 8 35
2~ 3 15 17 26 3 2 10
3 -4 3 4 12 2 - é
4 -5 4 1 4 . - -
5-6 1 - 2 1 - 1
Motal E 173 123 173 48 23 99
“-stal RH 4,290 2,300 5,620 1,410 757 2,640
Mean RH/E 25 19 22 29 33 27
RH2 160 100 130 240 380 160
Median 0:15 1:2 1:1 0:15 0:10 1:0
uQ 1:7 1:11 2:0 1:8 1:7 1:12
LQ 0:8 0:12 0:9 0:8 0:7 0:8
TQR 0:15 0:15 1:7 1:0 1:0 1:4

Yable 4.42 : Effect of Cloud Cover During Day & Twilight,1967-9

Weight DAY + TWILIGHT

Range 0% 50% 100%
Q-1 44 28 76
1-2 27 17 40
2 -3 5 3 21
5-14 2 1 5
4 -5 1 1 1
5 -6 - - -
Total B 79 50 143
Total RH 4,270 3,530 7,650
Mean RH/E 54 71 53
RH?2 530 710 280
Median 0:15 0:13% 0:14
uq - nEe 1:6 1:10
LQ 0:7 0:6 0:8
IQR 1:0 1:0 1:2
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4.4 EBffect of Cloud Cover

1. Proceeding to Stage II of the analysis started in the previous Section, the
objective nov is twofold. In Stage I, no account was taken of cloud cover,
and some nominally 'bright' nights will have been cloudy and therefore relatively
dark: moreover, the presence or absence of cloud affects temperatures as well as
light levels. The two present objectives are, therefore, to see whether the data
indicate effects due to cloud cover on dark nights (which would presumably be
caused mainly by the influence on temperatures); and secondly to see whether
there are signs of additional effects on bright nights, which would presumably
be due to the influence on moonlight.

2. On the basis of the hypothesis advanced in the previous Section, RH/E values
are 1little affected by moonlight and therefore should not be influenced by

the effects of cloud cover on moonlight. If cloud cover is found to affect RH/E

values, it would therefore be attributable to the influence on temperatures.

On the other hand, it would be expected that RH2 values would be noticeably

affected by cloud cover on bright nights due to the influence on light levels.

If these effects are found in the data, the hypothesis is supported; if not, not.

At the same time, it should be borne in mind that the analyses in this Section

require yet further subdivision of the data, which must inevitably strain their

ability to represent the underlying trends at this stage.

3. TPocussing attention on the O% and 100% cloud data in Table 4.41, and consid-

ering RH/E values, no marked pattern is apparent. The implication is that,
as expected on the hypothesis, the overall rate-of-catch is 1little if at all
affected by the influence of cloud on moonlight; and, incidentally, that overall
rates are not affected by the influence on temperatures, either.

Considering the RH2 values: on dark nights, 2 lb.-plus eels were caught
about 1.2 times faster under 100% cloud than under 0% cloud. To the extent that
this small difference represents a real effect, it is presumably due to the
influence of cloud on water temperatures, implying that the larger eels (unlike
the smaller ones) are adversely affected by falling temperatures. On bright
nights, 2 1b.-plus eels were caught about 1.5 times faster under 100% cloud than
under 0% cloud. The difference between 1.2 and 1.5, taken at face value,
implies an additional efflect on bright nights, over and above that due to
temperature effects, which was presumably due to cloud obscuring the moonlight.

In view of the great subdivision of the data, there is little point in
attempting to congider individual years, and collection of data for additional
years is required to show whether these effects are real or fortuitous. In the
meantime, the above interpretation provides a provisional rationalisation of
angling experience thus far, and offers a reasonable working hypothesis.

Perhaps the most striking point is that, if the apparent effect of moonlight on
the larger eels is a real one, it seems to be much less marked than many anglers
would have supposed.

4. 1In passing, ratesof-catch were slowest under 50% cloud, on bright nights;

but this was not the case on dark nights. There is ample evidence in the
session reports that estimates of cloud cover are undesirably erratic, especially
in the 50% category, but it is worth asking the speculative question: do
variations in light level, as distinct from the light itself, affect the eels'
feeding? This point is mentioned again, below.

5. Table 4.42 presents the cloud cover analysis for day and twilight for all

three years combined. Considering 0% and 100% cloud, the overall rate-of-
catch was unaffected, but 2 1b.-plus eels were caught nearly twice as fast under
100% cloud. Thus heavy cloud seems to improve the prospects for the larger eels
during the day as well as at night. The slowest rates were obtained under
conditions of 50% cloud, again raising the question as to whether the eels'
feeding is particularly inhibited by fluctuating light levels.



Table 4.51 : Water Temperature Effects, 1967-9
45 - 0 50 - 55 55 = 60 60 - 65 65 - 70 70 - 15 75 - 80
RH E RH E RH B RH E RH E RH E RH E
MAR 250 2(1)
APR 1064 14(1) 294 5(-) 123 3(2)
MAY 147 2(-) 1046  41(4) 2431 42(3) 225 7(1)
JUN 250 2(-) 1051 25(5) 3106 120(25) 509  27(4) 43 2
JUL 90 9(1) 4682 108(29) 2487  94(22) 403 20(2) 28 2(-)
1461 18(2) 1590  48(4) 3695  79(11) 8013  235(55) @ 2996  121(26) 446 22(2) 28 2(-)
RH/% 81(730) 33400) 47(340) 34(150) 25(120) 20(220) 14(-)
LUG 514 8(-) 3240  76(20) 2124 75(9) 138 15(1)
SEP 1746 37(10) 1538  41(7) 190 7(2)
oCT 90 - 426  23(2) 583  51(4) 34 -
- 426 23(2) 2843 96(14) 4812 117(27) 2314 82(11) 138 15(1)
RH/E 197210) 30(200) 41(180) 28(210) 9(140)
TOTAL 1652 18(2) 2016  71(6) 6538  175(25) 12825 358(82) 5310 203(37) 584  37(3) 28 2(=)
RH/E 92(830) 281340) 37(260) 36(160) 26(140) 16(190) 14(-)

uris1ind JVN
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4.5 Water Temperature Effects

1. Any attempt to correlate angling results with water temperatures is beset
with difficulties. Any angler who had a science lesson at school knows
that thermometers are the world's worst measuring instruments, and the circum-
stances in which they must be used by the angler are often calculated to induce
the very worst result of which he and his instrument are capable. It is there-

fore not surprising that virtually nothing useful is known about the detailed
angling effects of temperature for any species, including the eel. It is true
that some anglers have kept records which allow the highest and lowest temper-
atures at which the fish have been caught to be quoted; but this information is
useless because virtually anything can happen on rare occasions and what is
needed is information about what usually happens. Again, records have been
asgembled of the numbers of the fish caught at different temperatures, but this
also is useless because it takes no account of how often the temperatures
occurred or how much fishing has been done at the various temperatures. In
spite of the difficulties, what is needed is, obviously, some approximation to
rates-of-catch in relation to temperature.

The problem is further complicated by the need to look into effects which
might arise from the direction and the speed of both long-term and short-term
temperature changes. In the preliminary attempt described in this Section, the
data are therefore considered in fairly wide (5 deg. F) temperature ranges, to
minimise the requirements of accuracy; and are subdivided into the seasonally-
rising period up to and including July, and the seasonally-falling period from
August onwards. The attenpt to deal with the effects of short-term changes is
made under the five broad categories: fast and slow rise, steady, and fast and
slow fall (as defined the previous report) again ninimising accuracy require-
ments.

It is emphasised that the object of the attempt is simply to discover
whether the temperature measurements which anglers are capable of taking, with
all their imperfections, may be put to practical angling use.

Incidentally, it is sometimes suggested that a knowledge of temperature
effects is, in any case, of no value to the angler. The usual grounds for this
belief are that the angler cannot control temperature and rarely has much choice
of temperatures at any particular time. The first is true, the second has
rather less force, but both miss the point. Anglers have a great deal of choice
in such matters as when they fish or stay at home; when they pack up or continue
fishing; and which species they fish for at any particular time. DNo less
important is the ability to make allowance for temperature effects in the many
comparisons - between waters, between baits, etc. Another objection which has
been raised is that enough is already known about temperature effects, but this
is so obviously and grossly mistaken as to need no further comment.

2. The data in Table 4.51 are largely self-explanatory, and refer to the
consolidated results for all three years. Numbew in brackets refer to

2 1b.-plus eels and RH2 values. The RH/E and RH? values are plotted against

temperature range in Graph 4.4; to avoid the need for several graphs at this

stage, variations between years are illustrated on the RH/E plot, and the

seasonally-rising v. seasonally-falling data are illustrated on the RH2 plot.

3. Broadly speaking, the data indicate that overall rates-of-catch increased
about six-fold over the temperature range covered, from more than 90 RH/E
in the 45-50 deg. range, to 14-16 RH/E in the two 70 deg. ranges. However, the
variations between years have been considerable; in particular, 1969 yielded
some remarkable results in the 50-55 deg. range which, because of the relatively
small amount of data, produce a marked dip in the graph at this point, even
though the effect did not occur in either of the other two years. Further data
are needed to show whether this feature is veals; if it is, it might conceilvably
indicate spurts of feeding activity in the Spring and Autumn (i.e. before and
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Table 4.52 ¢ Bffect of Changes of Temperature, Night + Twilight,1967-9

E RH RH/E RH2
Fast Rise 1(-) 28 28 =
Slow Rise 4(2) 68 17 34
Steady 403(64) 8,570 21 130
Slow Fall 120(28) 5,460 46 190

Fast Fall 49(3) 905 18 300



6,5, Supplement, 1969 68,

after the relatively dormant Winter period) which members have now learned how to
exploit. ©Still considering the overall rate-of-catch, prospects appear to continue
to improve right up into the 75-80 deg. range, but much more data are evidently
required before random effects may be corsidered to have cancelled out. The large
differences between the years, not only in the actual values but in the whole

shape of the pattern, perhaps suggest 1tl'» influence of some other major factor,
and that water temperature does not have quite the over-riding effect on the eels'
feeding that is commonly supposed.

4. The RH2 plot shows a more regular pattern, differing from the RH/F plot in

having no dip in the 50-55 deg. region and also implying that prospects for
the larger eels begin to fall off above the 65-70 deg. range. Again, further
differences in the behaviour of the larger and the smaller eels may be implied.
Another interesting point is that the seasonally-rising plot shows the rate slow-
ing considerably between the 65-70 and the 70-75 deg. ranges, whereas the season-
ally-falling plot shows a similar slowing in the opposite direction. If this is
real, it might perhaps indicate that the eels do not like the temperature to rise
as high as 70-75 deg., but having adapted to it, do not like it to fall again.
The plots may also suggest that the larger eels may be relatively reluctant to
come on feed during rising temperatures in the Spring, up to the 55-60 deg. range;
and reluctant to go off feed as temperatures fall in the Autumn, the seasonally-
falling RH?2 being fairly steady down to the 50-55 deg. range.

5. Turning now to the effects of short-term temperature changes, many session
reports do not contain sufficient temperature information for this analysis to
be done, with the result that Table 4.52 covers only about half of the total data.
In particular, the two 'rising' categories are so sparse that little weight may be
given to them. However, accepting these limitations, the RH/E values show no
marked pattern, even after taking averages over groups of three to reduce further
the effects of errors. At face value, therefore, the implication is that the
direction and speed of these short-term temperature changes have little effect on
the feeding of the eels, taken overall. The relatively fast rate-of-catch in the
'fast fall' category implies that temperatures falling at upwards of 1 deg. per
4 hours are by no means fatal to success.

Not for the first time in this Report, however, the RH2 values show a more
regular pattern suggesting that falling temperatures do tend to inhibit the feed-
ing of the larger eels; the 'steady' rate-of-catch is about 2.3 times faster than
the 'fast fall' rate. Thus there is yet another indication that the behaviour of
large and small eels differs. Indecd, the behaviour of large and small individuals
of any species differs; the smaller and younger individuals tend to be more active,
especially in feeding, and to feed more persistently and over a wider range of
conditions, and to be less affected - or, at any rate, more briefly affected - by
environmental changes. All of the examples of possible differences between large
and small eels mentioned in thig Report are seen to be in line with this principle.

4.6 Barometric Bffects

1. Only one member reportcd barometric data, and there is therefore no analysis
to present in this Section.
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Toile 5,11 + Class of Water Analysis,1969

Woight RIVER STILL-WATER SALT
Range 1.1/2 1.3 2.1 242 2.3 3.
0-1 37 - 9 47 18

r=w 60 3 44 61 11

2 -3 8 i 6 28 N

5~ 4 1 - 2 6 2

4 -5 - - 1 4 2

5 -6 - - - - 2

Total E 106 4 132 146 35

Total RH 892 92 2,800 5,660 2,170

lecan RH/E 8 23 21 39 62

RH2 99 92 310 150 360

Modian 1:% 1:8 0:12 1:5 0:15

g 1:8 1:15 1:5 2:0 1:12

g 0:14 1:6 0:7 0:13% 0:8

an 0:10 0:9 0:14 il 5 1:4

Table 5.12 : Class of Water Analysis, 1967-9

e RIVER STILL-WATER SALT
Weight
Range 1.1/2 1.3 2.1 2.2 2.3 3.
0-1 68 16 264 62 31 8
1-2 85 6 114 87 19
2 -3 10 3 45 43 4
3 -4 2 - 17 13 7
4 -5 - - 3 6 3
5~ 6 - N 1 1 3
Total E 165 25 444 212 67 8
Total RH 1,610 261 17,800 8,860 4,360 91
[fean RH/E 10 10 40 42 65 11
LT 130 87 270 140 260 -
Median 1:2 0:8 0:12 1:6 1:0 0:3
TQ 1:8 1:6 115 2:2 2:1 0:4
LQ 0:12 0:3% 0:7 0:15 0:9 0:3
QR 0:12 1:3 0:14 1:3 1:8 0:1
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5. THE CHARACTERISTICS OF FISHERIES

5.1 Class of Water Analysis

1. The 1969 results broken down by class of water are presented in Table 5.11,
which is mainly of interest in displaying the preferences members had for the
different types of water, how these preferences have changed during the three years
and how justified by results the preferences were. During 1969, the trend towards
totally-enclosed still-waters (Class 2.2) continued, and waters in this class
received nearly 50% of the effort spent, yielding 34% of the eels but 60% of the
2 1b.~-plus eels. The effort on still-waters-with-outflow (Class 2.1) was greatly
reduced compared with previous years, amounting to only 24% of the effort; reason-
ably, because although these waters produced 31% of the eels, they yielded only 14%
of the 2 1b.-plus eels. Interest also swung back to canals (Class 2.3) mainly the
Grand Union Canal, and was well rewarded, 19% of the effort accounting for 30% of
the 3 1b.-plus eels. More time was also spent on rivers, which proved prolific of
the smaller eels, 12% of the effort producing over 30% of the eels but only 16% of
the 2 1b.-plus eels. No time was spent on Class 3 waters.

2. The total data for all three years are shown in Table 5.12, which includes
adjustments arising from the reclassification of three waters (London Rd.,
W. Cowick and Harlestone) from Class 2.2 to Class 2.1. The total data transfered
to Class 2.1 amounted to 633 RH and 27 eels. The data for these two classes are
now fairly extensive and are drawn from many waters, and may reasonably be taken
to represent generalisations about these types of water. Surprisingly, the overall
rates-of-catch are not greatly different, but the weight-distribution is much more
favourable for the Class 2.2 waters, with the result that 2 1lb.-plus eels have been
caught about twice as fast in the totally-enclosed waters. Bearing in mind that
both Abberton and 'Greystone', which are excluded from the data at this stage, are
also in Class 2.2, it is apparent that results from this class of water appear to
be markedly better than those from Class 2.1 waters (see also the comments on p. 52
Sex para. 2). Regardless of speculations about possible explanations, however, the
angling inference is clear.

Relatively few canalg cre ropresented in the Class 2.3 data, and there is
great disparity emongst them, from much below to much above average. The differ-
ences are possibly connected with the accessibility of the canal in question to
the entry of eels, but more data are necded to test this idea. The data for
rivers are still heovily weighted with results from the R. Great Ouse; but it is
striking that despite the high RH/Z and RH2 values, no eels over the 3-4 1lb. range
have yet been caught fior. rivers.

3., Table 5.12 also provides preliminary standards against which to compare

individual waters in the various classes, on the basis that the angler will
presumably require compelling reasons for continuing to fish a water which gives
worse-than-average results.

5.2 & 5.3 3 Condition & Growth Rate Studies

1. Computer facilities for the condition studies are not yet available, but it is
hoped to continue this work in due course.

2. Less interest was displayed in the collection of otoliths during 1969, some
were not sent in according to the instructions in the 'Guide' and the exact
number collected is uncertain at the time of writing. However, training of a
small team of members in the reading of otoliths is well advanced, using the
otoliths read by Dr. Sinha in 1967, and a limited amount of help with this work
is once more available at Liverpool University through Dr. Jones' kind interest in
the Club's work. There is therefore every prospect of this part of the Reporting
Scheme getting under way again, and of valuable growth rate information becoming
available in the near future.
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Table 5.41 ¢ Individual Fisheries, Total Results,1967-9
Class Water N Median 1@ UQ RH/B RH2
2.2 "Greystone Lake'" * 7 4:4 3:8 T7:15 35 55
2.3 Grand Union Canal,Main 21 3:0 1:6 431 150 230
2.2 Fleetwood Reservoir 12 2:15 2:6 3:14 82 98
2.2 Abberton Reservoir¥ 53 2:1% 1:14 3:5 3 4
2.1 Stickney Pit (a) 32 214 0:8 2:14 39 66
2.2 Sibsey Pool 8 2%l 1:11 - 2:9 45 61
2.1 Kingsmead Pit 13 2:1 0:14 2:8 190 320
2.3 B'Ham-Worcs.Canal 6 2:0 1:10 - 2:8 41 82
2.2 Adcock's Pond 9 1:15 1:8 2:7 26 59
2.2 Fenhouse Pit 28 1:13 1:2 331 58 120
2.2 Cartwright's Pit 5 1:11 JRE 2:4 515 130
2.2 Carter's Pit 5 1:9 1:6 2:0 4 18
2.1 Glasson Dock 5 1:7 1:1 2:0 13 67
2.7 W. Cowick Brick Pit 9 1:6 1:0 2:4 36 110
1.3 R. Thurne 11 1:6 0:14 2:4 16 58
2.1 ZLondon Rd.Pit 38 1:6 0:13 - 2:4 23 81
2.2 Castle Howard Great Lake 47 1:6 0:13 2:0 52 200
2,1 Benniworth Haven Carp Lake(a)l2 1:6 0:13 - 1:10 21 130
2.2 Balderion East Pit 25 1:4 0:14 - 2:3% 33 100
2.2 Moor Lane Pend(Dringhouses) 5 1:4 0:11 - 1:7 53 -
2.2 Tockwith Farm Pond 5 1:3 1l:2 1:10 19 -
1.1/2Yorks.R.Ouse 31 1:3 1:0 1:9 2 74
1.1/2R.Great Ouse 122 1:2 0:11 - 1:8 8 93
GRAND AVERAGE 921 1:1 0:9 1:10 36 210
2.3 01d West River 6 1:1 0:13 - 1:8 33 -
2.1 Benniworth Haven Low Pond(a) 15 1:1 0:11 - 1:8 33 500
2.1 Harlestone Lake 8 1:1 1:0 1:6 15 -
2.2 Howden Pit 9 1:0 0:11 2:1 11 51
2.5 Hatchett Pond 17 1:0 0:11 1:11 44 750
2.2 Balderton West Pit 5 1:0 0:6 1:10 12 61
2.2 Dlottomless Pit,Preesall 26 1:0 0:11 1:3 12 320
2.2 Stanley Park Lake 15 0:15 0:11 1:3 3 46
2.1 Culverthorpe Pond 6 0:13 0:8 1:5 23 =
2.1 Small Crown 6 0:13 0:10 - 0:14 80 -
2.3 Nott'm-Grantham Canal 15 0:12 0:4 1:8 18 -
2.1 Sandbeck Park Lake 32 0:12 0:8 1:4 7 120
2.1 Roswell Pits 62 0:11 0:5 1:3 17 260
2.1 Llangorse Lake 5 0.11 0:10 - 1:2 62 -
2.1 Big Crown 6 0:10 0:6 0:11 98 -
2.1 DButler's Pit 112 0:9 0:6 IEH S} 37 290
2.1 Kilpin Brick Pit 6 0:9 0:6 1:2 19 -
2.3 Grand Union Canal,Low 13 0:9 0:7 1:0 20 -
2.1 Thrapston Gravel Pit 5 0:9 0:7 0:11 62 -
2.1 Lake Helen 43 0:7 0:5 0:10 58 500
2.1 Slavgham Mill Pond i 0:7 O:7 0:10 7 -
3.1 P.Colne Estuary 7 0:3% 0:3 0:5 1
1.3 R.Dee Estuary it 0:3 0:2 0:3 2 -

% Nat included in Grand Average

~
o
N

Supplemented with full data cn RH and eels from 1966
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5.4 Results From Individual Figheries

1. The purpose of this Section is to txry to offer members a preliminary basis

on which to start the assessment of the waters in which they are interested:
this is the heart of the 'location prob’em'. The process of assessment cannot
be taken very far in this Report. Firstly, members' personal objectives differ
greatly: some are interested in the cepture of record-breaking eels virtually
to the exclusion of all else; others have more modest and attainable aims,
whilst being interested mainly in the capture of the biggest eels - say, up ards
of 4 1b.; yet others, although having their sights set on the capture of big
eels, wish primarily to enjoy the fairly frequent capture of good-quality eels
and are therefore naturally unwilling tp spend long periods on unproductive
waters, regardless of prospects for the very biggest eels; yet others again seem
to make the enjoyment of brisk sport the over-riding prerequisite. All these
are perfectly legitimate cbjectives, but they each lead to quite a different
assegsment of the order of merit amongst waters.

Secondly, the various sections of this Report are aimed at discovering how
results are affected by angling variables such as bait choice, and ambient
variables such as time-of-year; the purpose being, in part, to provide the means
for making due allowance for the effects of these variables when comparing the
results from individual waters so as to set them in a fair order of merit. To
make these allowances, data for the individual waters need to be considered and
compared in full detail. It is obviously impracticable to attempt such complete
assessments in this Report; all that can be provided is the basic set of tools -
it is up to the individual member to use them.

Apart from the above, however, it is soon apparent that the number of
waters for which there are sufficient data to allow any very detailed consider-
ation is quite small. On general grounds, it ig likely that data based on less
than 11 eels will not be very reliable; above 11, the value of additional data
begins to diminish, and above about 30, rather large amounts of additional data
are needed to make much improvement in reliability. However, there are only 10
waters in the data for which as many as 30 eels are on record. For present
purposes, it is of interest to gain at least a preliminary idea about as many
waters as possible, and the 1limit is Ttherefore set at 5 eels, but in all of
what follows the above reservations should be kept in mind: in particular,
comparisons of data arising from less than about 11 eels should be treated with
more than usual caution.

2. To provide a broad initial picture, all the waters for which 5 or more eels

have been reported are listed in Table 5.41, showing the Class, the number
of eels, the median weight of the catch and its quartiles, and the rates-of-
catch both overall and for 2 lb.-plus eels. The waters are listed in descending
order of the median weight, in comparison with the Grand Average. It is obvious
that there are very large differences between the waters: some produce catches
in which half the eels weigh upwards of 2 1b. or more, whilst others have median
weights of only a few ounces.

The member might, perhaps, approach this Table by focussing his attention
on the top 25% of waters i.e. the upper quartile of the list, those with medians
upwards of about 12 lb., and asking himself whether he is fishing waters which
fall below this level? If he is, are there any extenuating circumstances which
suggest that he should continue to do so? There are several possible reasons:
he may consider that insufficient eels have yet been caught to give a reliable
estimate of the weight-distribution to be expected in future; or he may think
that the UQ is particularly favourable, implying that the proportion of big eels
is greater than usual in relation to the median; or he might consider that the
poor weight-distribution is more than offset by high rates-of-catch. But in the
absence of one or another of these good reasons, he might well consider whether
it is time he set about seeking out some better quality waters.

It is sometimes asked whether waters with high medians and quartiles
necessarily offer the besi prospects for the very biggest eels. It is worth-



77, NAC Bulletin

Table 5.42 ¢ Individual Fisheries, Results on Worm Baits, 1967-9

Class Water N Median Lo -~ 1Q RH/E  RH2
2.2 "Greystone Lake" * 7 4:4 3:8 =~ T7:15 35 35
2.3 Grand Union Canal,Main 18 2:13 1:2 - 4:2 130 210
2.2  Abberton Reservoir* 53 2:13 1:14 - 3:5 3 4
2.2 Fleetwood Reservoir 4 2:7 1:12 - 2:8 46 62
251 Kingsmead Pit 11 2:0 0:10 - 2:2 91 170
2.2 Carter's Pit 5 1:9 1:6 - 2:0 2 9
2.2 Tockwith Farm Pond 4 1:5 1:3 <~ 1:10 12 -
1.1/2 Yorks R.Ouse 21 1:3% 1:0 -~ 1:9 2 51
2.1 W.Cowick Brick Pit 6 1:% 0:15 - 1:6 20 -
2.2  Moor Lane Pond(Dringhouses) 4 1:1 0:11 - 1:5 30 -
2.2 Balderton East Pit 16 1:0 0:12 - 1:15 19 75
2.2 Stanley Park Lane 15 0:15 0:11 - 1:3 3 44
2.1  Benniworth Haven Low Pond(a) 6 0:14 0:11 - 1:1 30 -
2.2 Castle Foward Great Lake 23 0:13% 0:4 - 1:5 23 -
. 2 DBottomless Pit, Preesall 23 OE% 0:11 -~ 1:2 9 200
1.1/2 R.Great Ouse 18 0:13  0:9 - 1:0 9 -
2.1 Llangorse Lake 5 0:11 0:10 - 1:2 31 -
2.%2  HNott'm.-Grantham Canal 14 0:11 0:4 - 1:2 12 -

GRAND AVERAGE 431 0:10 0:6 - 1:2 22 290
2.1 Stickney Pit (a) 12 0:9 0:5 = 1:7 21 85
2.3 Grand Union Canal,Low 13 0:9 0:7 = 1:0 17 -
2.1 Sandbeck ark Lake 21 0:9 0:7 - 0:12 4 -
2.1  Thrapston Gravel Pit 5 0:9 0:7 - 0:11 16 -
2.1 Kilpin Brick Pit 5 0:8 0:4 - 0:14 7 -
2.1 Slaugham Mill Pond 7 0:7 0:7 - 0:10 3 -
2.1 Lake Helen 3] 0:6 0:5 - 0:8 11 -
2.1 Butler's Pit 34 0:5 0:4 -~ 0:8 22 740
2.1 Roswell Pits 26 0:5 0s4 - 0:6 6 -
3.1 R.Colne Estuary 6 0:3 0:3 - 0:5 1 -
1.3 R.Dee Estuary 5 0:3 0:2 - 0:3 2 -

(a) Supplemented with full data on RH and eels from 1966

*  Not included in Grand Average
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5.43% ¢ Individual Fisheries,Results on Dead~baits,;1967-9

Q
}_1
)
0
w

3

HHEHERFRHFHFRFMNDMPODNDMNDMNDDNDRFWN

NN NDNONNNNDDNDNDDN

Water N DMedian LQ - UQ  RH/E
F'leetwood Reservoir 8 3.11 2:13% - 4:0 94
Grand Union Canal, Main gb) 7 3:10 2:12 - 4:10 170
Stickney Pit a)l8 2:7 2t3 - 2:14 49
Fenhouse Pit 23 2:2 1:6 =~ 3:2 63
Sibsey Pool 8 2:1 1:11 - 2:9 45
Castle Howard Great Lake 24 2:0 1:8 - 2:8 79
Adcock's Pond 9 1:15 1:8 - 237 24
Cartwright's Pit 4 1:15 1:9 - 2:4 51
Balderton East Pit 9 1:14 1:7 - 2:6 59
Lake Helen 12 1:10 1:2 - 2:9 147
Benniworth Haven Low Pond(a) 7 1:8 1:4 - 1:15 31
Benniworth Haven Carp Lake(2 9 1:8 1:1 - 1:15 21
London R4.Pit 36 1:7 0:15 - 2:5 24
Glasson Dock 5 1:7 1l:1 - 2:0 13
GRAND AVERAGE 400 1:6 0:14 - 2:2 49
R.Great Ouse 63 1:4 0:14 - 1:12 9
Sandbeck Park Lake 11 1:4 0:13%3 - 1:10 14
Howden Pit 8 1:2 0:13 = 2:1 11
Hatchett Pond 9 1:2 0:15 - 1:11 52
Roswell Pits 32 1:1 0:12 - 1:8 29
Harlestone Lake 7 1:0 0:15 = 1:7 8
Butler's Pit 74 0:11 0:8 = 1:5 41

Supplemented with full data on RH and eels from 1966
Supplemented with 1966 data for median and quartiles.

RH2

110
170
62
110
59
160
54
100
130
340
220
94
78
67

160

61
80
42

470

200

260
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while making it clear that the answer to this question is not known. There is
only one water - 'Greystone Lake' - which provides any information about what
might be called the 'biggest eels'. Whilst it is striking that, in this case

at least, these very large eels are associated with very high median and quartiles,
nevertheless, a single water (and only 7 eels, a’ that) cannot provide a sound
basis for generalising. An objective answer to the question must await the time
when information about these very large eels is on record for a number of waters.
In the meantime, however, it would not be unreasonaile to take this view: that
although some waters at the top of the list may hold none of the largest eels,
and although there may be waters at the bottom of the list which do hold such
eels, yet it is difficult to believe that the prospects for the biggest eels are
not much better in the whole group of waters at the top of the list, than in the
group at the bottom.

3. Taking the process of assessment a step further, the list in Table 5.41 takes

no account of bait usage. Since results differ greatly between the main bait
types, it is obvious that for a fair comparison between waters, either the bait
usages should be roughly equal, or the comparison should be made on a same-bait
basis. In Tables 5.42 & 5.43, therefore, lists are drawn up of results on worms
and on dead-baits respectively, providing the means for an initial refinement of
the crude comparisons in Table 5.41.

Precisely the same comments apply as before with regard to the number of
eels and the confidence to be placed on the data; and bearing this in mind, the
game congiderations may be applied. For example, the angler may well consider
critically the desirability of continuing to fish waters which give medians
below about 1:5 on worms, and below about 2:0 on dead-baits, whilst giving due
regard to xates-of-catch.

One interesting feature that emerges from this exercise is that waters can
- and, indeed, some do - occupy quite different positions in the two lists. For
example, Stickney Pit is third from the top of the dead-bait list, but below
average in the worm list; and the reader will have no difficulty in finding
other instances. There are obvious inferences to be drawn in terms of bait
choice at the waterside; but from the point of view of making assessments of
merit, it is important to note that results on onc bait do not tell the whole
story; for example, a water may be a poor prosp=sct on worms, but a good one on
dead-baits. The detailed interpretation of such differences, and their implic-
ations in terms of practical angling tactics, need to be considered individually
in the light of the information in Section 3 of this Report.

4. TFurther refinements in the assessments require that account should be taken
not only of bait usage (as above) but also of such factors as the time of
year during which the results were obtained, the times of day, perhaps the sizes

of dead-baits used, and so on. In due course, when information about growth
rates and condition is available for more waters, these also can be taken into
account, For this work, recourse must be had to the detailed Water Summary
sheets; it is beyond the scope of this Report. However, for the angler who has
rno leaning towards these more detailed exercises, the three simple lists in
this Report - which it is hoped to continue extending in future Reports -
provide ample means for a rational approach to the improvement of results.

Terence Coulson, 7.2.70.
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APPENDIX I : GRAPHS
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Graph 2.1 : Overall Results: 'Total 1969' & 'All Other 1969' of. 1967-8 combined.
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Graph 3.1 : Results Overall cf. Worms & Dead-baits, 1967-9 combined.
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Errata:
p. 42, 4th. line from foot of page. For '500 eels' read '50 eels'.

p. 56, para 3., penultimate line should read: '....the RH2 pattern where
there are sufficient....'

p. 65, Table 4.51. The figure '90' is omitted from the Aug-Oct sub-total
in the 45-50 deg. column.,
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