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SUMMARY

This report refers chiefly to the rivers of the South
and North Esk systems.

A study ‘of the daily catch from these rivers, as de-
rived from anglers' returns, shows a general fall which is
statistically significant in all rivers except the Meander,
and this fall becomes increasingly important from west to
east, It is accompanied by a fall in the annual catch per

‘angler which is closely correlated with the increase in
-the number of licences, from which it might appear that

these streams are being fished to their full capacity. A
study of the mean length of fish at capture does not show
any decrease conformable with over fishing, neither has
there been any increase in growth rate, which might be ex~
pected under conditions of overfishing. The age distrib-
ution of the fish caught by anglers does not indicate any
decrease in the proportions of older fish, A personal
canvass of 53 anglers in one district showed a mean total
catch per angler of 259 fish, whereas the figure derived
from anglers’ returns for the same season was 20 fish per
angler, It is concluded that the apparent decline in
catching rate was due to the returns from anglers being

- unrepresentative. It is shown that there was no resal

correlation between the catches of anglers and the fish
available to anglers as a result of stocking these streams.

When citing this report, abbreviate as follows:
C.S.I.,R.0. Aust, Div, Pish. Oceanogr. Rep. No. 10
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;“ﬁ???”;ﬁfu;t?? By A, G._Nicholls

L,

“The' fiehery in the river= of ‘the north and east of

:“Tasmanla will be dealt with in the same way as that for the

Narth West Reglond, described in the genéral 'introduction .

~ glyén in Part T of this series of reports (Wicholls 1957a).

On reference to the Regional Planning Atlas it will be
apparent that while it was convenient to deal with the

. rivers of the north-west of the State under the North West
. Region as -defined in that Atlas, for the rémaining rivers
 which are of importance to the fishery a cgnsiderable de-.
_parture from 'the defined Tregions will Have to be made. ’

This’ is becausé the ma]orlty of the rivers arise, in part
at least, from the central plateau, thig dnd highlands.
lying to the east of the agricultural midlands are included
in the Midlands Region which is not a natural one as.far as
the. rivers are .concerned, though it doea include all the
more important lakes. . : PR o

Reference to the map . shows that the Midlands Region
includes the headwaters of .the Derwent. River which flows

 southward to enter:the“’sea in. Storm Bay, and those of the'

South Esk River which flows northward to the head of the
Tamar .Estuary which opens.into Bass Strait, . These two

. riveérs.are the longest-in the State, with larger baeins ‘
‘than those of any other rivers. L : PR

.. The account of" the flsher of the North and. East will
thus be largely a statement of the fishery of the South ‘
Esk and 1ts several tributaries, and of the North Esk which

" flows independently into the Tamar at Launceston, . The .

North'Esk lles wholly in the North Region, which. ig ‘also:

~drained by a numbér of rivers flowing north and. éast to

open independently into Bess Strait or the Tasman Sea
respectively. .

I, THE SOUTH_ESK_RIVER SYSTEM

e A Finil Errron e e e, ey

| (a) Environmental Characteristics
The main river, the South Esk, is about 100 miles in

‘length. It rises on the slopes of Ben Nevis and flows for

about. 30 miles: in & general south easterly direction to
Fingal where it is jolned by the Break O Day Rivilet, a
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tributary rising about 15 miles to the egst within 4 miles of
the east coast.-idErom.Fingal.-the -Seuth-Esk flows in a gener-
ally south-westerly direction for about 16 miles to Avoca
where it .receiveés-the-St.-Paulls-Rivulety a=tributary about
30 miles in length draining country lying to the south and .
east of Fingal. After another 9 or:10 miles it changes dir-
ection near Llewellyn to flow-approXimately north west to-
Evandale, a distance of about 24 miles. '~ During the. latter
part of this ‘section the river meanders conSiderably. From

Bvandale to Launceston the river makes a large westerly loop,

passing through Longford’ ‘and’ Hadspen, at Which tTowns it re-
ceives it’s’ two largest- tributaries, the’ Macquarie ‘and Meander

.reSpectively.

Below Mathinna (some lﬁ miles aboVe Fingal)lthe South
Egk has a mean gradient of about 10 ft per'mile; above that
point its: descent from the headwaters is, much more ‘rapid and
in its final descent to ‘the' sea it’ flows’ through.the Cataract
Gorge at- Launceston, a’ short section ‘of moderately steet
gradient Just above “this iht it has reoently (1955§ been
dammed to produce hydro elecgric power. . .

&b The headwaters of the Macquarie' drain Tooms Lake and
countrf lying to the north at an altitude of from 1500 to

2000 ft. After descending to below 900 ft in the first- 20
miles it receilves trihutaries draining an area extending from
the v101hity of -Oatlands- t6 Lake Sorell in thé east, and
changes -to''a generally ‘iorth-westerly direction. Itslfirst
major tributary is the Elizabeth River which rises in LaKe
Legke at an altitude of’ 2000 £t and flows through Campbelltown
The Isis, 'a stream of: moderate” size, joins it bélow Camphell-
town, ' ‘Near Cressy 1t receivee ‘the Lake River, which drains
Arthur's Lakes some 20 miles to the sSouth west., but' probably
twice that distance along the river bed. Brumby s .Creek,

a small stream of" local 1mportance to the fiéhery, rises .

10 miles-to the west’on ‘the. slopes’ of ‘thé Western Tiers (the
easterh escarpment 'of the Central’Plateau) and flows'inte the
Macqugrie at Cressy. * ‘In general the 'Macquarie . ‘ang- itsffﬁ
tributariés drain roughly the south western third of the .
South ‘Esk basin., " It )oins the South Esk at Longford at about
500 ft above sea-lével, so that the mean gradient 'over the .
last 60 miles of 1ts course is about 5 ft per mile. =~ It thus
has a very low rate of fall .and for most of its course it 1s a
slowly moving- stream,emeandering through agricultural land,
composed of a series of long deep pools.joined by short
stretches of :shallow water, -and-subject*to considerable flood-
ing in winter.  That sectlon of the Macquarle lying below
the ‘point-of entry of the Lake River is locally known by the
latter nameé and is even so named on the State maps. . That
this~ is physiographicaily idaccurate 15 clearly seen from
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“Both the 4 in/mile detailed map of the Longford district

and the aerial photograph reproduced in Plate 1. .The Lake
River is, in fact, g moderate sized tributary of the °°
Ma¢quarie. - o o

The most westerly component of the South Esk System is
the Meander River -which rises-in-Lake ‘Meander at a helght
of 4200 ft on the northern edge of the Central Plateau. It
descends 2700 ft in the first 24 miles making a direct fall
of about 500 ft. at one point., During the néxt 6 or 7 miles
i1t descends a further 600 ft and recelves several small B
tributaries from the adjacent mountainous country, reaching

“the 1000 ft contour near the township of Meander. . From

there to Deloraine, a river distance of not less than 10
miles, it falls another 200 ft during the course of which: .,
it receives one major tributary of similar size to itself, °
the Dairy Rivulet (or Western Creek), and a few minor
creeks, Together these draln an area of good agricultural
land. From Deloraine to its confluence with the South

Esk at Hadspen, a river distance of not less than 30 miles,
it follows a meandering course in an éastérly direction and
descends to 440 ft above sea-level, with a mean gradient
of-abonty 1O ftper mile-over-the last-40-miles. - Near - -
Westbury,. between Deloraine and Hadspen, it is joined by
Quamby Brook, a major tributary rising, in the mountains to
the -south, and, at Carrick it receives another important
tribatary;—the-Liffey-River, which while” rising in similar--
mountainous country flows for much of- 1ts length through - ::
agricultural lend. “This river is about 2% miles in length:
and has a gradient of about 35 ft per mlile through the last
16 miles, From the north the Meander receives several - -
minor tributaries between Deloraine and Hadspen. .:The total
area of its basin is about 600 sq. miles. o L

- Apart from isolated patches of highlands lying-abdve .
3000 ft. (including Ben Lomond over 5000 ft) the greater.
part of the South Esk basin lies below 2000 ft, and about
one-halfis-below 1000 ft+i-—-The average ammusal rainfall--- -~

for most of the area is 30 In., reaching higher. figures. .

only in the headwaters of the South Esk and Meander. The .
average monthly flow over a perlod of 50 years for the

"South Esk. at Launceston was,2435 cusecs (range 97 to 23,177).

Miach of the country comprises native pasture grazing lands,
carrying sheep and cattlej there ls a fair extent of . =
rotational cropping-and improved pastures, particulary in
the . Lohgford to.Deloraine area. . More intense cultivation,

. mainly orchards, is found on either side of the.Tamar.

Apart from the city of Launceston theré are no large towns
comparable with those of the North West Coast, and nowhere _
does the population density exceed 16 per sq. mile except,



T

-4=

of course, within the boundaries of the, numerous conntry towns.

For ‘the analysis of the. fishery in ‘this system each
group of tributaries will be dealt With semarately in sub—
systems and then compared. ’

(b)‘ The Meander River Sub -system "

(i) The Daily Catch - Figures for the nine seasonsrfron

_1945-46 1o 1953-54 are given in Table 1 and illustrated in

Figure 1.. Figures for the Meander River include the’ catches
from all .tributaries except the Liffey frowm. which ‘there, are
sufficient data to engble a separate examination, but. the re-
sults for. the Liffey canrot. be regarded with a high degree '
of confidence owing to the few returns received for'the last
three seasons (3, 2, and 1 respectively). .

IABLE 1 1

_____ “VEAN DATLY CATCH PuR ANGLER FROM
" MEANDER RIVER SUB-SYSTEM

Meander R i Liffey R. ' Sh%—i?stzn'

“““ No. “No., F

: ish[',No. No. "Fish No. = No. Fish
Fish Day /Day Fish Days /Day Fish Days__/Day
1945-46 ©73-18 4,1 61 23 2.7 134 41 3,3
1946-47 121 "° 48 2,5 300 51 5.9 421 99 4.3
1947-48" 114 - 36 3,2 34 10 3.4 . 148 46 . 3.2
1948-49 130 -, 42 3.1 26 12 2.2 156 54 2,9
1949=50" 379 ~ 132 2,9 90 -~ 35 2.6 469" 16 2.8
1950-51 . 316 5 3.7 161 53 3.0 477 138 3.5
1951-52. 102 - 39 2.6 . 10 5 2,0 112. .44 2.5
1952=53 .155 ~ .62 2.5 2 .2 L0 157 ...6&°7 2.5
1953—,54 . 19_ ;..;.‘60-;'.,.:'_.3.3,_‘ '. ;L 3‘.Q‘ ;;201'._"‘__1::;.61;_‘,. 303

.{F

From this ‘table it will be seen that the mean daily catéh, per
angler over the period. has been fairly constant for the ”“L
Meander sub-system, . Statistical analysis shows that any. var—
jation in the means is of the magnitude of the sampling ‘error
only, indicating that there has been no”important change i
the fishery. When the Meander and Liffey are examined: sep-
arately the regression line for the Meander shows a slight -
upward slope suggesting an overall improvement rather than’

a decline in the fishing. For the Liffey, however, there
has been a fall in the daily catch whlch is significant though



Plate 1,

‘Aerial photograph showing the junction of the Lake River

with the Macquarie River. The Latter is seen flowing in
a northerly direction, and receiving the Lake River on
ite left bank in the lower portion of the. photograph.
The Lake River shows a number of minor flood channels
and has a deltaic mouth with two main courses of which
the more southerly is the large and more permanent.



<

;- .- .'.-5-
not highly 0. | -

(i1) Fish Lengths.- iable 2 glves the mean lengths of
fish from the Meander and Liffey Rlvers.!

D

b aren e R S PPN

, TABLE 2
MEAN LENGTHS OF FISH FROM MEANDER AND LIFFEY RIVERS

et 8 Ty e A e ks A B T A e 03 ek St ke gk o s = o b R ST BT

- R

T It T T L T

St w ERP. % o 2

Liffey R.”

-—‘-“;:?ﬂ‘.—"-“.‘.-'- [ S TS R H Mgaﬂﬁér ﬂ - —— i gepr - - '.. . ‘ :
Season ‘No. of - Mean L. : No. of - Mean L.
Fish . .(&n) . -Fish (in)
1949-50 332 11.7 76 2.7 .
1950-51 . 362 - 11.5 150 - . ll.3-'\m
1952-53 - 142" 11.9 g 12.5 °
1.6 3

1953-54 171 10.0

. e
[ .....-_.._._..._ -

Statistical analysis shows no signiflcant differences in
the mean lengths of the fish from the Meander River as be-
tween seasons. The variation in the- Liffey is greater,
iand these medns were significantly different. However, '
_the means for the last. three seasons were based on ‘so _few .
‘fish that they cannot be regarded as representative of .the
population. There was a significant difference between
the means for the first two seasons which shows a fall in
‘length due possibly to the relativcly better survival of
one year class. ) L
o (111) Growth and Age.- Scale samples are avallable
EErom 214 figh-from the Mennder and” Liffeg Riversy 769 were
token from the Meander at Deloraine and 82 at Westbury
between September:d, 1949 and April 19, 1950, and 16 were
taken from the Liffey in the same season; 5 only were
‘taken from the Méander at Lemana in December 1950 :and 42 -
from the Liffey between September 2, 1950 -and March 24, -
1951, - 'The reésults obtained from reading these scales are
set out in Table 3 .
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TABLE 3

MEAN. LENGTH-FOR-AGE OF FISH FROM =

S Mean Lengths - . At Capture
Age No. - (em) - L W
. (g)

K
480

Ly, Ly . L, -Lg
21.0 27.0 31 0 35,0 3g .0
21.4 25.6

931,038, o - -

.21 3 2
f'hDeloraine 1949 50

T0.8 22,573 38,8 W5
13.3 24.0 31.8 38.4
11,0 21.0 28. O

11:0 ;23,2 -
11.1 22,7 28.9 . 38 5 43. 5

Westburyﬂll949 50

.0 28,0 34.5 37 5
o0 23,1...30.6 .
3
2

0.97

243 1,02
1.01

NSRS

24.1
23, 7 .30, 8 37 5

Liffey R.° 1949 50

22,8 .. 29 l
24,0

: 15;9;-

10.3
11,6

2 23.6 2. T

’ ‘L1ffey R.

23.4
20.8 26.8

22,5

s o 11.0 C

29, l 33 2

1950 51 _f~ '

s 46é111:10
169 1.10

”';'13,1
_11.5%

I1.7

22.3
Meander, R.
22,0

24,4

C 22,3
5300

',é7;8;;33;é :'“

Sub- Sysﬁem 'Summary L

30.0° 36 2 40, 7
30,9 35 7

29.3

20:5 .85 1.02

1. 09

,0,9-
1.0
364 1.20
25.8 249 1,44
20.5 85 1,02

720'
R40

41.9
36.4
31.1

G
_Br

-

1.0
1.7
4.6

23.0

9.1 11.6 14.1 16

5G.5 35,8 40'3

- - 1.33
48.0

* Excluded from Grand Means
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Statistical analysis shows no significant difference be- -
tween -the mean:lengths. at. capture of fiish of the :.same age.
groups.as between those tgken:at Lemana-and those taken . at
Deloraine; on the -other hand.a similar .comparison: between
those ; taken at Deloraine and at Westbury shows that the ;x
difference is signiflcant e S _ . . _;mzag

For the Liffey River statistical analysis shows no: f.
significant difference between those taken in 1949-50- and
those taken in the following season; these fish have there-
fore been pooled to represent thils river. i+ Compared with .

. those taken from the Meander-at Deloralne. and -at Westbury, -

the Liffey fish show no significant difference from the .
Deloraine fish, but they are significantly smaller than the -
fish from Westbury (at the 1 per cent. level). However,
when the lengths-for-age of fish.in each of these groups

are compared it is found that the only. significant 4iff-
erence is for the fish gt 3 years of age in which those
from the Meander at Westbury are significantly different
(&t tHe T per ¢ent, 1&vel) from thosé taken elsewhere in
the Meander and Liffey Rivers., It is probable that this
difference 1s maintajned in older fish but the numbersiof -
observations in these. groups are insufficient for reliable
tests~ef-significance. -F£*has-therefore’ been concluded'”*m
that the mean growth of fish from the Meandetr and Liffey.
Rivers for the first three years may be expressed by the.
average of all the values obtained (Table 3) glving per--ﬁ
centage increments of: 97 and: 28 respectively based on
metric measurements) m? L , :

T (iv) Condition.- The méan value of the condition
factor for fish! from this sub-system is 48.0, which is
fairly high; in general the Meander fish show higher values
than those from the Liffey.” The values given in Table 3
showthe usual- downward -trend-with increasing -age:

() Summary.- The daily catch per angler has shown .
variations which are not statistically significant and are
probably due to: sampling errors. . There has been no ‘change.
in- the'mean lengths of fish taken by anglers; & significant
difference between two seasons in the Liffey was probably .
due to differences in the survival pf, conSecutive year class-
es. The ‘growth rate dppears to be good and the condition T
factor of the fish is high.,. o N

(c) ‘The Macqnarie River Sub-system :

1y The Daily Cateh.: Tt has been pointed out that _
physiographically that sesction of. the river between Cressy.
and Longford, 1ocally'known as the Lake River, is undoubt~"
edly the Macquarie and’ for purposes of thls investigation
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it 1s essential:that they should be.regarded.as.oné and:the. ..
same.: Statistical tests on the lengths of .fish:from both:.*

sections. of the: river show that this.view is :justified.: -

There is therefore.no reason -for separating these sections. 3
in the anzlysis of the dailly catch., Brumby's Creek and the:-
Elizabeth River are treated separately,the former because ... -

1t is of interest to locel anglers and the latter because
1t differs from the Macquarie in .its nature and.carried a-
smaller class of fish, -~ -  : - Coan T Ee

'_fﬁigﬁres_for:thé.hinewééésoﬁs:ﬁﬁdeifféview éfngivén"iﬁlf
Table' 4 ‘and illustrated in Flgure 2, - .. .- ..~ . .

. TABLE 4

. MEAY DAILY CATCH PER ANGLER: ~- .
* MACQUARIE RIVER SUB-SYSTEM

Season  yo.. No. Fish  Nos No. Fish - No. No. Fish

Macquarte R, . Brumby's Ck. ; :f§Eiizabe?h"B; o

”1;;:,Eish;ans /Day Fish Days /Day : Fish Days /Day i

1945=46..740. . 11
1946-47 99 26
194748+ 5.7 5 -
1948~49 73 .- 16 .
1949-50 217 88
1950-51 234 94

-84 3y
54 28
2307 63
115 - 37
115 56
33 12
21 9
9. 6

1952-53 7 50 28 .
1953-54 125 © 63
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- The average number §f returns from the liacquarie for the

first four seasons was just over five (5; 9, 23 .6), and for
the last five seasons it was ten (17, 18, 8, 7, 7); for

Brumby's Creek the numbers were 4, 4, 7,6, 10, 6, 3, 2, 1. .7
It 1s clear -that over the last three seasons there has been j

a decline in the number of anglers fishing Brumby's Creek
who' supplied information in spite of an Increase in the.
number -of I1icensed‘anglers.. The low number of returns
throughout probably reduces the value of this analysis, but

'~ as far as conclusions may be drawn from such figures it

appears that fishing in the’ Macquarie has fluetuzted more or
less evenly about a mean of 2.5 fish per day. . Brumby's
Creek shows an overall meéan of 2,7 fish per day, with a de-

cline in daily catch Sceurring only during the" last three' ™ &

seasons. ' Figures based on three or fewer returns are of‘ '
Y T S o A A

f

heg od
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very: doubtfnl- value and are: probably best ignored.. " The’
three sets .of figurés given for the Elizabeth: River are besed
on 3, 4, and 3 returnsj - other: returns from one angler -inii”
four:otherseasons. have been omitted,  -If &all the returns
from:this:river system are combined there 1s some evidence
of a fall since 1948 -49." T

Statlstical analysis shows no- signlficant difference
between the means of the daily catch -for the Macquarie- sub-
system. .Separating the two.major: components discloses that
the differencés in the’ Macquarie River were highly signif- =
icant, ‘but - that. in Brumby s Creek there were no significant‘
dlfferences.

(41) Fish Lengths,- The mean. lengths of fish. from the r7v_
Macquarie (including the Lake), Brumby's Creek, and- A
Elizabeth River for: each season are glven in Table 5

TABLE 5

MEAN LENGTHS -OF FISH FROM MACQUARIE R.,LNQ.f;'l'
BRUMBY'S CREEK, AND ELIZABETH.-R, . - .~

Macq“arie R Brumby' s Grack  Ellzabeth R,

Season “No. Mean L. : No. ' Mean L.  No. . Meéan L.
Fish  (in) Fish ~ (in) Fish (in)
1949-50 186 13.6 - 122 14, 93 12,5
1950-51 202 13.5 28 12, 9 13.6
1951-52 62 12.4 ' 13 14,6 - 5 12.2 .
1952-53 76 14,0 : 10 12.0 20 13.2.

1953-54 105 13.5 2 19.0 A0 11.5

Statistical analysis shows that the differences between the
mean lengths for fish in the Macquarie were significant at
the 5 per cent. level; for Brumby's Créek they were signif-
lcant at the 1 per cent, level, and for the Elizgbeth River
the differences were not significant. In the Macquarie
River the means went down for the first three seasons, rose
in the fourth, and went down again in the last season.,

There was thus no continuous trend and the mean length in
1953-54 was the same as that at the beginning of this 5-year
period. These facts do not indicate any progressive in-
crease in size due to depletion of the population. The
season 1951-52 (with the lowest mean length) was marked by
the absence of any large fish (20 in. and over) recorded by
those anglers making returns, but for the other four seasons
the percentages of such fish were 6.5, 4.0, 7.9, and 6.7
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respectlively. Statistically there 1s no significant difference
between these. proportions.which indicates that there was ne. . ¢
significant change in -the ¢atch of large fish., - Fewer fish .-~
were recorded . .in 1951-52 than in the other seasons:but it had-.
the highest dally catch rate-.fior.the last flve seasons.. Re-sr;
liable seasonal comparisons of the-fishery in Brumby!'s:Creek "
and the Elizabeth River are not possible 1n view of the small
numbers ef fish recorded. : oi i

(iii) Growth and Age.g Scale samples ‘are: available for
examination from these.: .riverssy 93 were from the: 'Lakel River*
betwesn: SeptemberVS, 1949 and April 23411950 and: 5:in October::
and December 1950; 45 were from the Macquarie between: Octo-“'.
ber 2, 1950 and April 2,°1951; and 108 were from Brumby! s
Creek. between September 1y .1949.and- April 16,1950, . -Stats
istical analysis of the: 1engths at’capture within ‘each age::
group shows that there.is no reason why fish from the Lake"
and Macquarie should not be poeled, The differences for fish
of 6, 5, ‘and 3 years of dge were not-significant; for 4-year.
fish the .difference was.significant at the 5 .per:cent, level, -
and for. 2-year fish it:was significant at the 1. per cent. level.
The pooled values indicate ‘the mean sizes of fish at each year
of age: forieach age group for all fish from the Macquarie,
There is no ‘difference between fish from the section of the . .
rivét "at Longford and those taken higher up. Fish taken from
Brumby's Creek have been separated from the rest for com=

perison.i The ﬁa?ues are given in Table 6.

-.-.... .
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TABLE 6 C

' MEAN LENGTH-FOR-AGE OF FISH FROM MACGUARIE RIVER AND

. BRUMBY'S CREEK

L

Macqugrié River

%ge) Ng; — o MeanéLe?gth - . ... At Capture.
~{yr) o . o : c - . .o L W K
. Fish 1 hp I3 4 Lo Le Lo (em) (g)
7 4 12.8 26.8 31.8 38.1 43.3 48,0 51.3 -52.0 1285 0.93
6 9 12.8 22,9 29.9 36.5 42.0 46.8 47.7 1079 0.99-
5 16 13.5 25.4 33.9 41l.2.46.1 " B 43;7;1135ﬁ1.01
4 31 10,7 22.8 30.4 36.1 '38.2 610 1.07
3+ 53 11,9 22.9 29.6 32,4 414 1.19
.2 28 11.6 23.2 : 277 262 1,20
S1* 2 15.0 - . 26.8 275.1,40
G.M. 11.8 23,3 30.5 37;6 44.4.47.2 51,3 - - 1,13
~ Br. 4.6 9.2 12,0 14,8 17.5 18.6 20.2 - - 40,8
‘ 1# o f:ffBrumbxrs Creek | _
"6 . 1 10.0°21.033.038.5 45.0 50.0.  53.5 1390 0.91
5 7.9 12.1°25.1 34.4 40,4 .45.0 . - 46,7 1064 1,00
4. 18 13.6.27.0 37.1 42.7 - 44,9 941 1.02
37 49 11,6 23.0°30.6, | 33.3 415 1.09
2 29 12-8 2503. T 29!7 294 lwoa-
1* 2 12.0 29.0 260 0,98
' PRS- L1 ST IR RN N DT o
GoM- 1203 240-5 32.6 4’1.8 45.0 5 .O - - 1007
" vEyeluded from Gradd Means i

It will be seen that the grand mean lengths of fish from
Brumby's Creek are very similar to those of the Macquarie
River, and statistical analysis shows that the differences
are not significant for all ages except L3y (significant at
the 1 per cent. level) and L; (significant at O.1 per cent.)
This may indicate that fish grow better in Brumby's Creek
than in the main river after thelr second year, and the

~grand means would suggest that growth there is somewhat

better throughout 1life,

The percentage mean increments (based on metric
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- the dailly catch -per angler are given in Table 7.

=12=
measurements) up to Lg for each river are:--t' ,
R 4 Lyllp L_2_L3 L3_L4 _L4:L"5' L5’_L6
SRR ”'_.18' | {_é. |
Mwshmm,.:ii_;_me_ .

Macquarie 97

ﬁfumby's '""'§§ ’

which fndlcate That 1 up to e years of age ‘fish do ‘better in.-
Brumby's Creek than in the Macquarie., . The figures for later
years are probably based ontoo few. fish to be representative.

iw: No data are available for the Elizabeth River.‘

Gv) Condition.- ihe néan. value for the COndition factor
of fish from this sub-system 1s :somewhat lower than might be
expected. The values given in Table .6 suggest .that 1t 1s
higher in the Macquarie than in Brumby's, and while the vglues
for;the former. show .the usual downward trend with increasing
agey those'for‘Brumby*S Creek'appear to be c105e te the mean
of 38 7. for all age groups.vgﬁia. R , .

(v).Summary.- There ‘has. been.no change in. the daily eatch
per angler in Brumby's Creek, but a statistically significant

- fall is:shown.in the Macquarie..:.There was-no indication-of -any

progressive change in the mean lengths of -fish taken by anglers
from the Macquarie and the data are 1nsufficlent for reliable
comparisons in-fish from Brumby's Creek. - The growth rate of
fish in the Macquarie was good, and slightly better in Brumby's
Creek, but the condition factor was not as high in either as
might have been expected, ’ ‘ : -

(Y THS " South Esk River Sub—system '"i“'m'wllf'm
(i) The Daily ‘Catch.- This niver is fished fairly extens-

ively and over.the .nine seasons..returns were received..from.
anglers whose numbers variéd from 6 to 18; the figures for

—F o
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TABLE 7

MEAN DAILY CATCH PER ANGLER FROM SOUTH ESK RIVER

Nﬁmber of

Number of Number of Fish

1953-52

- Season Anglers 2 Pish Days per “Day
1945-46 9 160 - 55 A'2;9
1946-47 - 14 648 148 4.4 -
1947-4 18 722 190 3.8
194849 3 72 39 1.8
7t 1949-50 16 551 146 3.8
1950~51 15 307 ' 99 31
1951-52 11 155 55 5.8
1952-53 17 104 58 1.8
8 51 18 2.8

Although there' 1s. considerable seasonal fluctuation it will
be seen on reference to Figure 3 that there has been a-
statlstically signlficant downward trend over- the past nine

- JeaT S .

(31 Pish-Lengths o= The mean lengths of fish for¥ five ™
seasons are shown in Table 8. These measurements include a .
few fish taken occasionally:from. the Ben Lomand-Rivulet, -

~Nile -River, and St. Paul's Rivulet, and 133 and 33 taken-

from the Break O'Day Rivulet in 1949-50 and 1950-51 respect-
.There doegs not seem to’ be any need to dissect the : -
main: stream- since the population. of takable fish in this sub-
system appears to be evenly distributed as regards size, :

1vely. -

TABLE 8

- MEAN LENGTHB OF FISH FROM SOUTH ESK RIVER

L T A

hsqrmmMM__l MtNu?ber nerean,LT_num.m””W".m -

gason v .

Seash . plln. . (@ is

0 1949-50 445 - v 12,4

.. 1950-51 316 SRR3R S -
LY5Lm 52 e e QP el DDE T e
1953-54 6L, .0, 7 12.0
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Statistlcal analysis shows that the differences between these
mean lengths are quite significant, but if the 1952-53 season's
- figures:are omitted - the- dlfferences are not significant, It
might seem from the slight rise which appeared in the previous
season. . that. there was. an upward.trend.due .to..a lowered popu-
lationy;. but if this were so it ls:surprising.-to.discover the
lowest mean for the.perliod in tHe final season. These vari-
ations could_ be. due_to.fluctuations .in the.survival..of ‘the -
1950 and 1951 year classes, or to heavy aertificial stocking
about thils time., This will be discussed below (Section II,
() (ii).and (£f)). & _

(111) Growth and Age.- From: this river 164 scale samples
are avallable, taken.from the upper reaches (Ormley to. Mathinna)
. in 1950-513; from the Break O! Day Rivulet 2 were taken:in-

September 1949 and:21 in the following season. The readings
from the scales are’ summarized in Table 9. | Dot

- . Chiy e S .
o . ’ . . . Lo
«-Tmm9 s b i
RN M R T O o L T S R e e T L e b B i Hiea

MEAN LENGTH-FOR—AGE OF. FISH.FROM SOUTH ESK RIVER
AND BREAK O'DAY RIVULET

‘South Esk River

‘”Meéh'lehgths (em) © ¢ : At Capture

(o Fimn 1 Tby oLt L kg L o & %
7 ,ilf’ig;oi2é.o”§§f6ﬂE3Joi45.g'47.5 48.5 48.5 740 0.65-
57107 1007 20,2 2544 2906 33.3 34.3 536 1.25.
4 28  10.9 20.6 26,5 31.3 3 .g 221 1.11
3 72  10.4 20.0 26,3 = . 26.8 303 1.27
-2 i 11,2 22,0 e 29,1 231 1.44
G.M, 10,8 20,8 2644 31.2 35.1 43.8 48.5 ~. - 1.29
Br, 4,3 8.2 10,4 12.3 13,8 17.2 19.1 - - 46.6
T T Bréak OtBay Rivulet T T
6 1 6.5 1%.0 32,0 36.0 3845 40.5 40,5 880 1.31
5 3 “11:%“27?7“3528‘3978 ii.g" ‘ "42.,27880 1,17
4 5 8.8 2046 28'4 3449 37,2 652 1,22
3 7 9.8 2036 28,9 R -31.0 347 1.14
2 _ 7 10,9 2%:0 L a.q 5
G M, 10,0 22,7 30.4 36.7:41.0 40.5 T el = 1,21
BI‘. 3.9 8.9 12|O 1405‘16.1 16.0 - - 43.7

|
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In this Tahle the fish from the Break O'Day Rivulet for
the two seasons have been pooled. The differences between
- the grand means fo¥ these two rivers are not.significant at
I7 and g they are significant at L3 and I4, and at the
1 per ce t level st Lg,MH_Tgus 1t wollld appear. that growth
is better in the Break O'Day:Rivulet than in the South Esk -
River durinz most of the life of the fish., The numbers of
- fish of 5 years of .age and over available.from these two
“rivers areé too stidll TOr any reliable comparisén.” “The per-
centage mean increments (based on metrie: measurements) -up-to
Lg for each river are-—‘ i._, _ N

Ll-L2 L2-L3 L3-L4 L4-L5‘ L5—L6

ﬁ."

Séuth Esk 93 277 18 13 25
Break 0'Day 127 34 - 21 12 -

- --{iv) Condition.- The mean values for ths condition™
factors of fish from these sources, given in Table 9, are-
"fairly high and are similar to those of the Meander sub-uf
system, - Fish from the South Esk appear to have a higher -
condition factor than those from the Break 0'Dayy.and while
: "there 1s some indication of a fall with increasing age in -
: the -former, it is not shown in fish from the Break O'Day, .
probably because of the smaller numbers of fish in each age
group.

(v) Summary.- Considerable .seasonal fluctuation in the
daily catch per angler is found, with an overall downward
trend which 1is statistically significant. With the ex-
ception of one season, which could represent a sampling:
error, ‘there has. been no statistically significant change
in the mean lengths of fish taken by anglers. .The .growth
rate of fish.is better in the Break O'Day-than in the South
Esk, but in both it is considerably poorer than in the,
other streams of this system. The condition factor, on -
the other hand, is relativelg high and better in the South
Esk than in the Break:0'Day. -

(e) Summary of Results and Discussion

.{1) The Daily Catch.- The data for this river and all
its tributaries are summarized in Table lO and illustrated

FO 23l
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TABLE 10
MEAN DAILY CATCH PER ANGLER FROM SOUTH ESK RIVER SYSTEM

Number ‘Numberf'- Number . Fish

.‘Season - «gf - ofe o of ¥ T LT per
AN Anglers - Fish-” - Days - - ' Day’
1945-4- .77 15 -+ 418f . l42 249
1946-47 25 1241 302 4.1
1947-48 26 1100 304 3.6
1948-49 - .. .12 . o417 140 2.8
1949-50 42 1453 482 3.0
1950-51 a1 . 1056 . 344 3.1
1951-52 - 22 ' 361 134 -
1952-53 28 . 334 163 _.S.g

1953-54 f" 22 - alo- 161

It will be seen that there has been a genersl decline in’ the,
number of-fish taken per angler per day. Thé highest Trate
of ‘catching Was in 1946-47 after which it declined for;twe
segsonsy thén-after rising slightly to 1950-51 it fell again
for the next two seasons, rising again.in 1953-54. - The.
genéral-trend has been downwards and statistical. analysis
shows " that this fall is significant.

It is of-interest here to examine the dlary of one
angler,” residing in Launceston, who has kept a record- of. his
fishing ‘in the rivers of thils district since the 1940-41 -
season, - This is complete except foI' two seasons in the '
early part of the period and one towards the end during ‘
which no record was kept; ‘very little fishing was done
during 1953~54, The summarized data from this diary are
illustrated 'in Figure 5., “Statistical analysis shows that
the difference between: the means is significant at the 5 per
cent. level ‘only.” The régression line fitted to the points
shows a slight downward -trend, falling from 3.95 flSh .per.

- day in 1940-41 to 2.33 fish per day in 1953-54, '~ This" -
represents g steady fall at a rate of O 125 fish per day
cach year. '

' Gomparison of ‘this aﬂalysis with that of ‘all” anglers
making réturns’shows a final value the same in both ¢ases,
but with a higher initial value for all anglers'in 1945-46
.The regression for thls angler's catch over the last nine
seasons only, shows a close agreement with the line for the
fourteen seasons, lndicating that the fall in his catching
rate has been steady and that there has not been any asccel-
eration during the last nine seasons compared wlth the five
preceding seasons.



Wz Al

Fisu [ ANGLER Joar

FISH/ ANGLER /DAY

o L 1 i ] { I 1 1 ]

R4S 146 I946[4‘7 p47/48 048 /49 1949 /50 1950 /51 15 f52 1952753 1953154
. SEASONS

Fig. 3. Mean daily catch per angler from the South Esk River
A Sub-system. .
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Fig. 4. Mean daily catch per angler from the South Esgk System.
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5. Mean daily catch Por one angler from the South Esk System
over a period of 1L years, The figures at the top indicate
the number of days fishing each season.
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(ii) Fish Lengths.~ Over 3 400 fish were measured from
the rivers of the South Esk system during the last: five .
seasons. The mean lengths are shown in Table 11. S

Gﬁﬂsﬁﬁi'QeJFTEQ L f:-‘ ‘TABLE 11

MEAN LENGTHS AT GAPTURE.OF ALL FISH FROM

i Ao . THE SOUTH ESK RIVER. SYSTEM .

Season e Number of ,Mean L..-

Fish ~ ~ (in)
o0 1949-50 - 1254 0 12,6
© -1950-51 - 1063 - . - 12,2
1951-52 367 - 12.3
195253 363 0 . 12,9
'-1953e54 - 382 5 12;2 ~

vt

The results of comparing the means within rivers as between
seasons have - -been ‘given abové, where it was shown that for
the: Mesnder River there .were no significant differences, '
for the: Macquarie ‘River the differences were of only-doubt-
ful- signifloance, and for the South Esk River they were net
significant when one season was omitted. This exception
can:redsonably -be regarded as due to‘a sampling effect.
Comparison of the means betwsen all rivers within seasons
shows quite significant differences, indioating differential
growth rates in different rivers.., : _

It will be seen’ from Tables: 2 5, and 8 that in ne
case is there: ~any evidence of & oonstant downward trend
such as would be expected.if there had been a marked de-'
pletion of .the :population during the period. There are,

-however, fluctuations), #nd. 1t will be of interest to con- .

sider: these in more detail for the three main rivers from
which there -are iadeéquate data, on the assumption that such
data are-representstive,  These fluctuations can best be
examined in percentage size-frequency dlagrams ‘of the fish
taken by anglersy plotted for the Meander, Maoquarie, ‘and
South Esk Rivers 4n Figure 6. ‘“. .

In general the changes in»meah length are paralleled
by changes in:the compositlon of -the population. 1In the
Meander River,: for example, in 1951-52-and 1952-53 when
the means stood  at their highest, there were ' smaller than
norral proportions. of- fish in the smallest -size group, and
the-drop in the 'feollowing seéason was' accompaniéd by a rise
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in the proportlon of small fish. The Macquarie shows
stability during the first two seasons, an increase in the

proportion. of smaller fish in 1951-52. and a' considerable de;

creage: inithis group/ in theinext season; folloWed by a- return

- in 1953-54 to the conditions found. in the first’ two- Féasoris,

In the South Esk, again there was- stability during the first

two seasons, a deerease in.thé: prOportion of smaller fish 1n

the third season, a further dedrease in 1952-53 and a marked
increase ln:the Tinal.season,: ' It. should be.. noted ‘that some

of the data presented-in-this Figure showsan even number

bias, most gvident for the South Esk in.1953-54, which sug-
- gests that some of. the Tish- measumements were not made with

care, :;"‘-.; ;
It is these variations in: composxtion.from year to year
which produce the changes in the values for: megn lengths - of
fish., It is pos§ible that the, smaller humbers of fish in
the samples of some’ seasons may:have been: respensible for
these .changes (owing to their ‘not being representative) and
this is to some eXtént borne out by the figures for the -
Meander River-which zre tomsistently afount 150 of ‘more, .
gnd ‘this,river, shows least variation -:the.differerces: i
WETE’ not. statistically significant. n.Bven here, however,
there are.variations .in.the proportions:of .small:fish.and
it is) ;possible that these.may .be related:to jthe. varying Loh
sucéess in ‘survival of particular year classes.. ::The age
distributioh of fish taken from these. three “Tivens over
fivé sgasons has beén illustrated in.Figure 11, -and this

B N 1

may Be compared w1th the data. presented in Figure 6

For 'the Meander it Will be: seen that ‘the: proportion of

9 in. fish -was lower in 1951-%2 and 1952-53 than in other

seasons,. suggesting..a lower. survival of .the 1949 and’ 1950

year classes which WOuld then be. 2 years of age dn each

case, . Figure ll shows that there is some support for this
suvgestion. - In the Macquarie it would appear that in.,

-52 there was. an influx pf small fish into the population
suggesting a year of successful spawning in 1949; . it would.
follow that 1950 was a yearuof poor survival and that 1951 -
showed. some improvement Figure 11 does not support this L
for, the 1951-52 season which .shows, similar proportions.of :

and 2-year fish to those found- in the; preceding. seasons,
but ‘1t does indicate that 1950 was.a -year of less success-
ful spawning since the proportions of 2-year fish in 1952-
53 and of 3-year fish.in 1953-=54 were.lower- than.in pre-
ceding seasons.:f At the same. time there was in increase:- g-
in the propertion of 2-ygar fish in: 1953-54. ‘'supporting-the..
suggestion ‘'of improved spawnlng shecess in-1951.:- The: lower
mean length’ in this river for-1951=52"1s explained by the :
absencs of larger flsh (20.. in...and over) from the catches.
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taken in that season. In the South Esk it appears from
Figure 6 that ‘1959 was a season of less:successful: spawning,
1950 .only’ moderately good, and 1951 would:&sem to hsave been
very. successful,: - Figure.1l. shows that there was a.- fall in
the proportions of 2wyear:fish in.1951-52,"a: further’ fall -
in the next: seasony.and a pronounced rise in- 1953=54, " Thess
facts stggest: that, ir general, changes in' the mean lengths:
of fish:taught can be related to variations .in.the .success
of ‘natural spawning. -~ It 1s certain’that tlimatic’ con-
ditions will influence the survival of young fish, from ‘the:
time they are -spawned until they entér thé:fishery;. this
gquestion will be conslidered at:mote length in’thé final:re-’
port. - The possibility-that changes in the abundancé of 4™
fish are related to.the rate.of stocking with: hatohery-?iﬂ 2

reared fish will be. oonsidered below (Section II (f)).

S (411) Growth and Age.- The grand mean lengths® o fish j
at .each year: of: age are glven in Table 12 for the threé IR
groups of streams comprising the South Esk system, together¢
with-the peroentage mean inorements. . _ :

"“flfr= - CWMMBIE 12 . oo

- .

MEAN LENGTH—FOR—AGE OF FISH FROM SOUTH ESK RIVER SYSTEM

P . ('

%

RiV?g' Ll Inc L2 Inc L3 Inc L4 Inc L5 inc L6 .Inc L?
Meander:® ; T
& Liffey 11.7 97 23.0 28 29. 5 21 35 7 14 40 7 Cotew o e

. 8. BEsk & c o _ | B

' Break™ |
O'Day " 10 7 97 2l.1 27 26 9°20 32,2 13 36. 5 18 43 0 13 48 5
Macquarie i ,
& Brum-;.‘ )

by's 12 1 97 23 8.32 31 4 24 39 0 14 44 6 6 47 4 8 51 3

Statistical analysis shows significant differences between

the ‘mean lengths at gach year as between the three rivers.;;

For 1y to Lg the differences are highly significanty for .

Lg they are signiflcant .only at the 5 per cent. level

and for L, they are not significant; -however, only 5’ fish
Zble for comparison in this group,., - It will be-

seen from Table 12 and Figure 7. that up to five years of

age the best growth 1s Tound in the Macquarie River and

Brumby's Creek; that the Meander and Liffey fish come next;
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5 and that fish from:the.South Esk and Break O'Day show :the. . :

|3 lowest- level of “growth, For older fishytoo: few -Heasurc- ;n

L ments aré available $o yield.reliable results... :Growth in.

IS the Meander and:- Macqugrie is similar, but. at L. the. diff-~,e
77 erence in'mocn . length-igquite: significant-. ‘Ly-and Lg

W 1t-is significant:at: the % per:. cent. leVel, and at Ly and

R Lz-4t- 1s not ‘significant.: These differences: in: growth =

1 rate will affect the ages at which fish are caught in these,
1. rivers'f this will be discussed below (Section II (e) (vi)).

11;: .-...5

i (1v) Condition.- It has net been considered worthwhile

il to: carry out statistical analyses-of:the condition factors.,

[g. for fish"reported in thls study because: of doubts a8 to- the

: overall: reliability of the- welghts. given. .» The general -

[ picture:of: condition as shown for each river: is: that: it is

i best in the Méander and South Esk and poorest in the Macquarie.
M This would be: in conformity with the general principles laid

i . down by Huet<(1954) in his study of stream gradients in res.
1% lation’to their:habltation by fish. :-He has®shown that: a
Lo ‘most streams can be divided into: four zones, of which thei:’
K ‘uppermost with the steepest gradient is occupied by trout,.=
b the next two being classified as 'grayling' and 'barbel!

i zones, while the lowest is the 'bream'! .zone., There is
some:.overlap: depending on width of stream and other species
of fish which are normally present in European streams.

It would seem that in Tesmania these principles have
a limited. application since the majority of specles listed.
) by Huet are absent from thesé ‘waters, and the only ones
“present havé been introdlicad.,  Trout appesrto have occus
L pied the whole of the streams at the expense of the indiw ..
! ~genous species, which:have been:unable to compete success-
» fully and now just hold their own, Other introduced ... .
‘ species (perch and tench) appear to inhabit the same stretches
i ~of water as the.trout, except in the upper zones, and do not

i “appear to have. established any ascendancy even in those
ﬁ reaches which should provide conditions more sulted to them.
5 -The application of Huet's principles here may. possibly be.
“Been in the condition of trout from different sections of’
~—the-samé-systems - The-gradient.-and width-of the-Meander and
South Bsk are such as to fall within Huet's ‘'trout' and. ..
i, 'grayling' zones, and ‘ih these the conditlon factor of fish
e is higher than in the Macfuarie which clearly belongs to the
3 'barbel’ zone.. It’ should be hoted that trout’ in Tasmanis-
occupy. not only the three upper zones but alsc the ‘lowest,
or 'bream! zone, in which the width is greater -than' 25'm and
the .gradlent is below 0.5 per millely' in fadt) -trout geeur
freely in the estuaries for at. 1east part of the summer. o
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(v) Tagged and Marked Fish.- During the. lgst five. yeamst ;

over 21 000 marked fish have: been released in this river .=l °
system.__ Thﬁrdetails are given in Table 13 S ,;;ufmﬁi

BELEASES OF- R&RKED BRO'N AND RATNBOW TROU“ YEARLINGS -73 o

Date of Brown , Number: _ C
Release - or Released ‘River -~ “Place :
Rainbow Iarked Tagged L '
Sep. 1949 Br, - 780 - 18, Esk' r:Clarendon ERTRE
Sep. 1949 Br. 950 103'- 8. Esk '~ Native'Point - .
Sep. 1949 - Br. 803 - 8. Esk ' :Hadspen- T
Sep. 1951 Br, 1500 - 48. &, Esk . Llewellyn . -
Sep. 1951 - Br.. 1500 23 ° 8, Esk ' Ellerslie S
Sep.- 1951 - Br. 2000 . 50 Lske . - .%o L
" Bep. 1951  Br. 1550 - 48 Brumby's -

Sep.-1952. .- Br. 3000 .- Macquarie Stewarton .
Sep. 1952 Br., 2000 . - - . Elizabeth Campbelltown ...
Sep.-l952 + uRe - - 3000 - S. BEsk “-Mathinna™ .« =i
Aug. 1952 - ,.Rer’ 4000 - Brumby's _Tributaries SIch
Totals ”’*Lf'— 21083 272_.

” _
Of the marked fish, 51x probable and one doubtful brown, and
three Tainbow trout have. been reported as being captured. . -.
Two fish .corresponding in age and mark to those released at o
Clgrendon,in 1949 were recapiured about a year later,:one:
ﬁrom the. Break O'Day . Rivulet at Fingal, the second from. thex :
Macquarie River at "Valleyfield". Two corresponding to. L
those released. at Hedspen.in 1949, were:!recaptured from thevii
South Esk :River .at . Tongferd. in March 1952, -Two morey '
corresponding in-mark.and age-to those .released in the - R
Macquarie rat Stewarton in 1952, were recaptured at the. same:
place in September 1955 :and March 1956, . The ;seventh was -
taken from the .South Bsk &t Ormley in’ September'1953, and
could -have been one of those ‘released at Native Point in -
1949; no scales accompanied the report so that there is noi’~
certainty as to its identification., ' There has been plenty

of evidence that anglers have marked fish on their own '
initiative during the period of this investigation, as in -
many cases marked fish reported have disagreed in mark and/or.
age with _those known to have been released. It has there-:
fore beeﬁ‘necessary to accept as definite only those fish
which corresponded both in mark. and age to released fish.

Of the rainbow trout: recaptured.two corresponding -to those-.
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released’ in Brumby?*s’ Creek in- August 1952 were*recaptured
there about 4tmonths»later; the:third,. takehn gt Mathinna in
November 1954, was.‘almost certainly oneof those réleased-at :
that place in September 1952, The single tagged fish re-
ported was a brown trout yearling released in Brumby's Creek
in September 1951, and was taken within a few weeks by a

2% 1b. brows trout and disgorged partly digested when the
larger fish was landed by an angler fishing in Brumby's Creek.

“Five of the recaptures reported*ﬂndicate “that over the
course of:&.few years:.released fishi hhd:become”dispersed”:
throughout the river, judging from the disténces: Which.soma”m_
appear to have travelled. Movement of this nature is not .
in accordance with the conclusions of 4lien (1991) who found: =

- that?ih-the-Horokiwi River-there was relatively little move-: -

ment of tagged fich, and that "the great. ‘majority of flsh SEERIS
were recgptured: either:at.the point wheré ‘they“had been - :
liberated or within a féw-hundred feet of it." (p. 75).4 t o
should, however, be borme in mind that his tagged fish were "+
removed from- the population for tagging and released in the’ -
same stretch. of water, whereas in the present: investigation?“f
the markeéd fish were additions to the population.  AlSo, -
the river with which he_was dealing is a comparatively: small
stream whereas~the South Esk 1s a relatively large river. s
The maximum period -of-freedom..in-the Horokiwi- fish was-333 -
days, whereas one of the South Esk fish was apparently free A
for four _years_and two were free .for 3 and 35 years.: (Still,m.
AlTen found no seasonal movements and tagged fish ”recaptured
while spawning were all ‘taken at ‘oP near the ‘point-of:1iber-
atlon"i:(p.,+726). " THe greatest distance travelled by any fish-
in the: Horoklwi ‘was- about . miles upstream in' 195 daysjy - 7
the majority of those. covering long dlstances moved: upstream;
but one - appears to have moved downstream a. similar ‘distarce in

51 days¢ :.~In.:the. present ‘case, if theiposgibility. of these "~

fish- having been ‘marked .by anglers ‘¢an be excluded (by:no-

‘means certain), for brown frout the movement ‘of “the two. 2--~~'

year marked fish.represents a distance of over 50 mlles © "7
upstream-in one ¢case, and a "‘dlstance of 20 miles downstream ' :
followed by:a-similar distance up a tributary in the- other, -
withinrabout .one: yeary for two.of the 4-year fish the . -
distancs trdvelled -was about 10 miles. upstream in 3 years -
while the other . two were found near the place of relesase 3.'=W
and 3% years later;. -and the:fifth would: Phave travelled at”
least 40.miles.ups ream in .4 years,” The rainbows, on-the -
other -tiand, which were almost certalnly those marked in this'f
1nyéstigaﬂ1on,wapparently diﬁ 1ittle or no trsvelling even :
after- 2 years.uu

Although Allen fdund Spawning fish close to the point ofg

-'liberation +the.: differenbe in the-size: of the two rivers and
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the greater time of freedom in the.South Esk fish would have
rendered more probable, and would have permitted, consid-
erable seasonal movement,: ., The matrked yesrlings Iiberated
in the South .Esk were mostly "released in:the Tower stretches

~ of the river where there is a considerable volume of water,

not very sultable for spawning. Thus there would have
been some 1ngucement o iove. ~Motésver, thére is evidence

.that 1n the larger rivers of Tasmania a distinct spawning

migration occurs, followed by a return to the lower reaches
of the rlveér dr 1o the €stuary.  "Thus the oider fish taken
many miles upstream could have made several such migrations
during thelir period of freedom. - Nevertheless, wonsiderable
doubt remains as to the reliability of some of the brown
trout recaptures, especially in view of the known .activity
of anglers in marking fish by fin-eclips which has continued
during this investigation.

(vi) Mortality Rates.- The results of the! scdle read-
ings have shown that the growth rates in different parts of
thls river system are significantly different, from which
it follows that it will not be' possible to.allocate all the -
fish: measurements:made. by anglers.into’ age groups on the .-
basls-of - the oversll:mean lengths~frcmrscale-réadings;f;u:'”'i
This.must be-done:for each river separately, ‘It ls, how-

ever, of interest to note that on the basis of fishvlengtth’3

at capture as recorded by anglers (Tables 2, 5, and 8) ths
rivers fall into three groups’so.far as mean length is
concerned: the Macquarie River and Brumby's Creek fish
were very similap, so.were those from the South Esk and
Elizgbeth Rivers, whille those from the Meander and Liffey
Rivers fell into a third group.:  When the means for the ... .__
flveSedsons a¥¢ grouped 1n this way (Table 14) it is found
that the differences.between thé means within each of these':

e P 4 i o e i

- Table 12 shows:that the growth rate in:the Meander.and .
Liffey was better than that in the South Esk. The reversal .
of these two groups in thé present case does:not.conflict ...
with this conclusion. The data from anglers' catches must
be regarded-as-representing the populsticn; aad the Hean ™
lengths .at capturs of the samples.of fish used for age deter-
mination show the same order as. that given here. ..It may .-
be inferred that the fishery in the Meander is mainly s
centred on the younger fish, = R
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TABLE 14

v ~ 'NUMBERS OF FISH AND MEAN LENGTHS AT CAPTURE - -
i ~+ ~ ~IN SOUTH ESK RIVER SYSTEM FOR 5 SEASONS ' @ -

te.Fen ean .

i v Macdquarie R.©.. 631 - 1350

Brumby',S' Ck, -7
South Esk R.-

- Elizabeth R.

s

H‘f '1b§b;,

12100
12,527

1236

11.68
- 11476

Meander R. 1192
- Liffey R.. ~ - .. 238
Py g .

P

i It is therefore permissible.to. treat these groups as three
5 separate units for apportionment into: age groups from scale
' readings from the appropriate rivers as described in Part II
(Nicholls 1957b). . This results-in the distribution shown

in Table 15. - . [ N =

! Lo o
£ N TABLE 15
I o B e l-'. T
’ - . .NUMBERS OF FISH APPORTIONED TO EACH AGE GROUP

o ' B 'Agé Groups
Name- of. 1+ 2+ I+ 4+ 5+ 6+ 7+

River ‘Totals

Macquarie 16 - 235 337 127 62 22 10 809 .
South BEsk - 266 483 262 122 44 18 1195
Meander ' - 1718 545 . 116. 52 - - 1431

- “7:iThe numbers have been plotted logarithmically against
fish ages to give the catch curves shown in Figure 8. From
these 1t will be seen that the slopes of the descending. =
limbs are approximately the same in the Macquarie ‘'and South
Esk groups of fish. Straight lines drawn through the points
on the right 1limb of the curve (fish from 3 to 7 years of
age) are practically parallel, indicating similar mortality
rates, and these lines are extended to cross the lines for
the 2 year and 1 year fish so that an estimate can be mcde of the
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proportions of younger fish which were takable.. The numbers.
of fish at each age: read from this graph have been.inserted: -
at the appropriate places. From these the average mortal-
1ty rate for these rivers can be calculated .at 59 per cent,

The Meander and Liffey Rivérs yleid quite different | =
results. = There were no fish over 5 years of age.in.the -
scale. samples from these rivers, so information.on the .

" mortality rates after the fifth year is lacking. . The.

extent of the available data for these rivéers -makes -the .-
assessment of the'mortalitg rate rather difficult, but it
appears to be. quite high (30 per cent.) from the third to
fourth years, and. tp_.fall to.about 55 per .cent. from the . . -
fth yearsi . The curve based om the 3, 4=, (.
and. 5~year fish suggests that the whole curve may be con-. ,:
caye which'would, indicate a high'initial mortality, .. ...
decreasing with age, in which case the mortality for the -
second: to third. years would be in excess of 80.per cent, ':On.

' the 6ther hand the abserice of fish over 5.years of age ..

suggests a mortality increasing with age.. . It has been .,
assumed. that the mortality from the. second.to third years is.
the same as that from third to fourth and the.line eXtrape . -
olated accordingly to arrive at an approximate figure: for : -
the numbers of 2-year fish, . .. . . . o
. The difference . in growth rates.shown by these three . -::
groups,of rivers.will have an effect on the. proportions of:. -
young fish prétected .by the minimum- lsgal-length. As would:
be egﬁactgdg;in the rivers.in which the fish. show a better. -
growth rate a greater proportioén of young fish reach takable
size and.are.rgpresented.in.catches, : In Macquarie River .
and B:umby's.ﬁ?eek, where:the growth rate was: highest, all
of the 3+ fish, about. 30.per cent. of the:2+ fish, and less
than 1.(0.8) pet cent. of the 1+.fish were takables In.- .
the South 'Esk and Elizabeth Rivers, with the lowest growth
ratey only about 77 per-.cent.: of the 3+ fish, -17 per:cent.
of . the 2+ fish, and noéne. of the .1+ fish were: takeble.: For .
the Meandér and Lifféy Rivers, with an intermediste growth
rate, there.is some uncertainty, but if the mortality rate .
during. the third year is no greater. than that :in the. fourth -
(as assumed) it follows that all of the 3+ fish, -about 28 per
cent., of the 2+ fish, and no 1+ fish are takable., These
figures are close to those of the Macquarie and it has been
shown that growth in these two sub-systems 1s similar. It
will be noted that no 1+ fish were taken and the number of
e+ fish was very high in proportion to the 3+ when compared
with other rivers. The large proportion of young fish
takken In this river and the apparent absence of fish over
5 years of age, suggest that this river is more heavil
fished. As will be seen below (Section II (e) (viii)g, this
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:  %g- probably trus. It should "perhaps be-noted that It -
‘ 1950=51 onefish of 20 in., and in 1953 .54 - four fish from .
2@.to 23 in. were recorded by anglers’‘from the Meander.”

wﬁ One “or more of these fish could have béen older than 5 years
I but fish of such lengths fall within the size range of .

e b-year: fish and without certainty ‘that they were: older,,‘h

. they have .been regarded as 5S5-year fish. -Any. inaccuracy

i - due to this allocation wlll not seriously affect the con-.
o clusions since they: numbered only 5 in & total of, nearly

(- 1200 measurements.;" , ‘ :

s These figures will be of significance in studying the' L
i survival rate for stocking with hatchery-reared. fiSh-F_Qw_WT
| Allen gnd Cunningham (1957) have drawn attention to the: - '
e possibility that Satchability may increase with' sizé.” Thig ™
it would arise.from the inherent selective nature of the: fish~'’
i ery, Wheréby larger fish occupy the more favourable gites v
; and dritve off: competitors. . The angler again exercising

e ‘ selection, would “thus be more likely to’ ‘hook. the ' larger . =
j fish, If this were so it would affect the ‘accuracy of the;;
; mortality rates frofi'natural causes but it is doubtful if "
i it has a practical applicaetlon here since the mortality _

‘ rates: given must take thils intd actount since they express
the mortality from all causes, including angling. It '
might be argued that the data on slze distribution presented
in Figure’é lend support to this hypothesis 'since . the pro-
portions of 'flsh among" the smaller size groups represented
in‘the catches’ are less- ‘than might be expected from a
normal: distribution, indicating that they are less catch- |
able,- “However, it h#és been shown in Part II; Figure 4
(Nicholls 1957b5 -that ‘the poorer representation of . the
smaller.fish arises from the operation of the size. limit
whereby: only ithe quicker growing fish of the younger age .
groups, a relatively small prOportion, enter the fishery. o

P (vii) Anntial Catch per Angler.- From the returns sub- .

: . mitted by drigle¥s:the mear annual cateh from each river and .
from:the: system as a“"whole can be discovered and examined "
for “any cHangé&/:’ The figures .are given for each river sep-
arately and-grouped into sub- systems in Table 16 and dre
illustrated in Figure 9.- I o ,
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TABLE 16
MEAN ANNUAL CATCH PER ANGLER

rp Nk Meander I T " L;gfey T —Total.,
seéason " No. No,-.Fish No.. No. Fish Noh No; Fish

1945-465,551913'j6,-86.5f 6L
194647 . 12911 .11.7 129
1947-48... 1145 7. 16.3 34
1948-49 . 130 .- 4 32.5- .. 26
1949-50",. 393 ...19 .20.7 - 129 .
d 1950-51" 414 - 21 19,7 199

‘ 1957-52 7 2147 15 14.3 30
1952-53 174 14 12.3 2
1953-52 208 _ 15 13,9 3

Totals  -2295 . 112.20,5

5.7 148 10
13.0 156 5
522 23
9. 613 25
O 244 18
7 176 14
0.
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' 2908 135 .

".,fffMAQEuargé_R. ' Brumby's Creek  Total

HO

194§A46”. 4ofV*ﬁ'

g 128 8 16.0.
1946-4 gn'.108jf- 9.
-4 .34

Q.
162 . 12 - 13.5 -
;426 - 10 42,6 .
245 7 - 35.0:
: 286 18 15.9.

.10, 9.4

155 13 . 11.9

2 155 .. 12 -

694 . 47 14.8 2148_'1Lé3"j19}2;;

. 88
54
111 .
Lol47

10

1947.48 .92 " 2
1948-49. " 134

1949-50. © 350 " 21
1950-51 . 259" 118 .
1951-52 *° 73 9

1952-53 145 13
;953-54 153 12

Totals' 1343£ﬁ}béi”
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; - South Esk R, & Tributaries = South Bsk River System
; rﬁ__‘%“’ No.- ‘No. .PFish/ =~ ' No.  "No. - Fish/ ..
R Flsh“ - Anglers - Angler _Fish Anglers Angler

1945446?_‘f,r285;*{% 11 1136 17 66.8,
1946=47."> 876 < 715" w1296 0 27 0 48,070
1947=48-- 822 - “TRL: *“;}1396?’“3;31_ 45,0
1948-49- -« 72 7 6 a3 12 39,4
1949-50 - 576+ 20 1595 47 - 33.9°°
1950-51 352 20 - 1251 45 “27.8
1951-52 157 12 495 26 19,0
1952-53 140 21 47 34 13.9
;953,54 ;i 54 - 11 400 26 - 16,2

Totals® " 3477 137 a5t 8533 265 3202
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per cent, level for the whole system.. -

'=§34f

- The totals of fish and anglers in Table 16 do not nec=-
essarily correspond to ‘the sums.of the figures for separate
rivers, because the. same angler may. have. fished in wore ...
than one rivér and becausesome anglers: have'totalled their
fishH for the season. for two or more rivers:" o T

"7 UTE will be seen that while there has been some fluct-

uation between seasons the general trend has been downwards -

in .all cases, Statistical analysis, However, shows no -
significant difference between the means for the Meander -~
River; -differerices which'are significant at the 5 per cents
level only for the Macquariej at the 1 per ‘cent, level for“
the South Esk sub-system; ‘‘and just sigrificant at the Oul -

Tl e

| ;LégihﬁQﬁéllébilixymgtﬂtﬁese”figurQSfméy.béﬂqpeﬁﬂia b i

question for several reasons, In the first place, the |
rather high mean for 1945-46 was due to one return from- -
the Meander. recording. the .capture. of 485 fish... Such @-..... .
high figure has not been reported since, nor did this angler
make any subsequent return’ during the period urnder review,
though it is known. that similar. catches have.been taken...... -.
from this river, as will be shown later. When this cetch
1s omitted the mean for.this season falls to 13,6 for the
Meander, and to 40,7 for the whole system. ® These points
have been plotted in Figure 9, and the amended regression .’
lines are.also ishown.. Both assuime a much less pronounced "
downward slope’y that for the Meander approaching the horiz=
ontal, which shows why the statistical-analysis ylelded ' no -t
significant difference for this river,: - L mhe
P B 13 © . NS 3 T

PR

... If the valubs for.the.mean catch.pst angler for theri ..

System as a whole can be regarded as reasonably reliable, .
it-1s’ of interest to note that the downward trend ceased’ in™:

1952-53 and there.was_an.improvement..in.the following-season.

“2 i (vill) Estimated Tofal Catoch.-' Using the svailable
figures, and the method described in Part II (Nicholls 1957b),
it is.possible -to--calculate-estimated tétal annual catches— -
for these rivers. It is particularly.desirable to do.so, . .:
for each river separately, in order to correlate these with . .
the estimated :survivors from stocking, .for which detailed . -
figures are available, but in the.case’of the Liffey River . .
and Brumby's Creek it 'ls probable that the numbers of returns
are-so’ low that the standard error will render them of - T
1little .value. : C o r e

)

' “The number of licenses issued in gach season is gi#éﬁﬁ‘@

'in-Tabie~&?vwéd@hese$havewbeen extracted -fromthe revords of -
the Commissioners, in which they were grouped into four ..

o B b kAL B ML % et ranmin 5 e Mee fPmmml e el s = mesmmima e e e i ok Are am Rk o
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' districtsv: the north-west, north, north-east, and south,: =

The .grouping.includes in ‘the morth-eastern district some f”{*
centres which are within the basin of the South Esk System
such as Avoca, Fingal, Mathinna, and St. Mary's. For-three -
seasons (1949-50 1951- 52, and 1952-53) for which detailed
statements are avallable, it is found that the numbers
issued 1n these centres are more or less constant at about
per cent. of the total 1lssued in the northern district.
This correction has therefore been made to the figures for
the remaining seasons, so that on the whole the corrected
figures given for licences issued in centnes_lying within--- -

~the ‘South Esk System are more nearly acecurate than those

for the north alone. . All anglers taking out licences in.,

the north district do not necessarily fish the South Esk,

but the majority are taken out.in.launceston and most of .
these- anglers will fish ih elither the North or South Esk
Systems. In order to arrive atan approximetion to the
numbers of anglers fishing in the South Esk 1t has been ass-
umed that. this number w1ll bear‘the same ratio to-the total
of licences issued in that district as the number of anglers
who: sent’ in returns from the South LEsk bears to the total of -
returns from that district, andsimilarly from the North Esk
These flgures are shown in Table-l?. .

i TABLE 17 . . _HM“Li_Qf-*‘3

CORRECTED NUMBERS OF LICENCES ISSUED IN' __ . .
wwr=seo o U SNORTH AND SOUTH ESK RIVER AREAS

' Seasons :
-Qf 45-46 46-47 47 48 48- 49—49 50 50-51 51 52 52-53 53« 54

Number of N : .

Licences 7 -

Issued - 1126 13 58 1583 2232 2628 3‘207 3334 3066 3159
Correpted . i
Number 1188 1433 1670 2355 2777 3383 3543 3238 3333

Beturns Received -

Total . 19 ©30 35 13 55 53 35 39 28
S« Bk 17, 2g N 31 12 . AR D6 .34 . 26
NTUESK T 1 3_ 23__ 17016 .16 9

Estimated Numbers Fishing.- . g o
S, Esk 1063 1290 1479 2174 '2373 2872 2632 2823 - 30959
N. Esk. 563 860 811 543 : 1161 1085 1620 - _132 ,1071

ek

Weekly: end daily licences and returns are excluded from this
Table.- ‘ _ . , : Do .

-
v g i 2 B8 P b i e
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In Table 18 are given. the estimated total ‘catches for: each“;.
river separately, and combined in sub-systems, and foTr the -
whole . of the South Esk System, based on the data prcvided o
in. Tables 16 and 17. R C i e

TABLE 18

I __ ESTIMATED TOTAL CATCHES FOR RIVERS OF ‘
I o 'SOUTH ESK RIVER SYSTEM - . - ‘

) Meander R.- I Liffey R. S Sub-system

I Season. ~ Noi  Mean Est. No.  Mean Est. No,  Mean Est,
o 8S0ll:. of . Fish Total of Fish Total of ~Fish Total
i .Ang. /Ang. Catch Ang, /Ang, Catch Ang, /ang, Catch

1945-46 375 86.5 32500 188 20.3 3800 < 500 72.5 36000
1946-47 526 © 11.7 6100 239 25.8 - 6200 - 764 16,1 12500
1947-48: 33, . 16,3 5400 236 5.7 1600 ‘477 14.8 © 7100
1948-49: 725 32,5 23500 362 13,0 4700 906 31.2 ' 28500
1949-50- 959 . 20,7 20000 555 11.7 6500 1161 22,7 26500
1950-51- 1340 : "19.7 26500 638 19.9 12500 1596 ' 24.5 ‘39000
4 1951-52 1518 14,3 21500. 506 - 6.0 3000 1822 13,6 25000
i3 1952-53 1162  12.4 14500 249 0,7 200 1162 12.6 14500
¥ 1953-54 1786 __13.9 25000 119 3,6 400 1905 13,2 25000
b Macquarie R. Brumby s-Creek - . Sub-system
] 1945-46 313 8,0 2500 313 17.6 5500 500 16,0 8000
r --1946-47 - 430 -12,0--- 5200 191 13,5 2600 " 573 13,5 7700
v 1947-4 959 41.0 3900 334 32.9 11000 477 42.6 20500
T -1948-49-1268 19,1 ' 24000 906~ 22.2: 20000 .1268 . 35.0...44500
i TI949-5071060 16,7 17500 606 12.3 7500 111l 22.6 25000
i 1950-51 1149 14,4 16500 319 5.4 1700 1149 15.9 18500
4 1951-52 911 8.1 7400 304 7.0 -2100 1012 9.4 9500
i 1992-53-1079  11.2° 12000 249 3.3 - 800 1079 11.9 ‘13000
K 1953-54 1428 12.8 18500 238 1.0 200 1428 .12.9-“; 200
i o - ~South Esk River " South’ Lsk River System
5 No. Mean Est, Coeff.‘Stand-;

3 . : L - .. of i Fish Total Vari- ard
i . — __Angy /Ang. Catch ation Error -

1945-46 " 688

38.9 27000 1063 66.8 71000 0.437 31000 .
q 1946-47 717 .58,4..42000-129Q :. 48,0 62000 0.221 13500,
e 1947-48 ‘1002 . 39.1 " 39000.1479 . 45.0 66500 0.151 10000 -
B 1948-49 1087 " 12.0 13000 2174 39.4 85500 0.304 26000
ik 394950 -1010--—28:8 - 2900072373 3379 ~ 80500 70,1847 15000
i 1950~51 1276 - 17.6.,22500 2872.. . 27.8 .. 80000 0.184 14500.°
e 195152 1214  13.1° 16000 2632  19.0 50000 0.274 13500
1952-53 1744 6.7 11500 2823 13.9 39000 0.224 8500
1953-54 1309 . . 4.9 6400 3099 16.2 50000 Q.362 18000
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In:Teble 18 numbers :Hove 10,000 have beer -rounded to the

nearest 500, and below to the nearest 100. " 'In all cases tHe
comblined totals approximate to ‘the sums of the separate o

*%otals within these limits, except for ‘the Macquarie RiVeij

and Brumby's' Creek totdls for 1947-48; this was due to re-
turns from two anglers who stated their total catch from -
these two -‘rivers together;  they could ‘not be apportioned

to-the separate rivers but were included in the total catch

‘from the combined rivers, Coeffilcients of variation and .

standard errors-have been calculated for the estimated

“total catck from the South Esk System for each season. - In’
--computing these, allowance has ‘been made: for the two

sources' of variatioh: ~ (1) in computing'mean catch per = .

~angler from anglers' returns, and (ii) ir'-estimating the
‘proportion of anglers Tishing in this system from the re="

turns,.-as set out-in Table 17. It will be’ seen that the
largest relative standard error is that dpplying to the
1945-46" seasony this 1s due to the single return showing a
large eatch from the Meander River in that season, S

.These figures show a- fall in the estimated total catch -
over the last five seasons (the mesns for the first four and
last five seasons are 71,250 and 59,900 respectively) and
this in spite of the marked increase in the  number of licence
holders, which rose in 1953-54 to néarly three times the -
number issued in 1945-46, The -explanation of this apparent
fall-lies in the fact 'that the mean annual Catch per angler
and hence the estimated total catch, will-bé:dependent on
the number of days spent fishing each seasodnl ~The figures
for-the mean annual catch per angler for the South Esk System
given in Table 16 were based on all returns ‘in order to gb--

‘tain g more-accurate assessment of the actual:total eatch

but'fn'a comparisorn bétween the medn arnual catch per engler’
and the mean number of days spent fishing'by: each anglery . %
those returns-frdm:which-thé numiber of days were omitted - "+
must be ‘exciuded, - This- ylelds figures which différ-from ,
those givern-in Tedble 16;-and are-Shown together: with"thé mean
number of days’pe? -angler in Table 19, and-i1¥ustrated in
Figure lO. .“_‘;".:-_.'., § ‘-_-EI‘EI'.: P 31 1 . -.:..= L

=

LI F
r - \r ..

MEAN ANNUAL ‘CATCHAND MEAN NUMBEH'OF DAYS PER ANGLER® ™'

T —Season : EE:
Nou/ . 45-46:46-47 i7=48 48-49 49-50 50-51 51l-52 52~53 53-54
dpgler . Mt R - e
Fish © 7 27.9. 49,2 42,3 '34:8 '34.6 25.8 16.4 11.9 18,6
Days 9,5 12,1 11.7 2.3 31,5 8.4 6.1 ‘5.8 7.3
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Filgure 10 shows how close is the relationship between :
the “afnual catch‘and the number of days Spent fishing. - Only
two points Iile far off the  fitted’ line, both for mean values
of about 12 days fishing.- -One is higher and the other lower
than might be expected, but both occur in the-early part of ¢
the nine-year period, while during the later part when’ lower
catches were recorded these are consistently correlated with
fewer fishing days, indicating that-the lower total catches -
of recent years are due not to theré being fewer fish so much
as t0 a lessened interest in fishing. In other words, the
average angler has had smaller catches in recent years because
he has fished less often. There are several possible explan-
ations why the average angler might have fished the rivers
less often,” One is the possibility- that the weather at week-
ends and hélidays, when it may be- assumed most fishing is done,
was more unsuiltable during the later period. A comparison
of the rainfall at such times for the eight months of the -
fishing season for the’ two periods 1946-7 to 1949-50 and .
1950-51 to 1953~54 lends no support to this suggestion, ”>",
The activitieés of the 'Hydro-Electric Commission in creating
new lakes, which have come into production during the last
few years, may have diverted some of the fishing from rivers,
although’ this 1s more 1ikely to ‘have affected the southern
part of the State, An analysis of the total fishing by
anglers holding lakes llcences who fished the South Esk-
System during these two four-year beriods shows that there.

- was a real fall in the total fishing-dofie. . The means of
the number of days fishing per angler in each period were
20 and 17 respectively, uring -the first period the aver-
age amount of time spent fishing in lakes was 30 per cent.
of the total, whereas in the:sécond. period-it . had increased
to 40 per cent., but les§ than 'l per-cent, of this time was
spent at the newer lakes and this différence does not wholly
account for the fall over-the last four years.shown in

" Table 19, A third alternative would be related to“the -
fact that each year a’ ‘greater proportion of returns came
from:*rew' anglers who had not previously submitted returns,
and 'may be presumed not-to have fished before since the

% number of licences issued has been rising steadily; such |

! anglers might be expected to lose interest more quickly than

I the experlenced angler, It may be concluded that the fall

ke is partly accounted for by a change to lake fishery and

‘partly by causes not readily. ldentified but possibly re-

1ated to- the increase in 'new' ‘anglers.,

e Y T
e P
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EE- .There is. someaevidence 1o shew--thet-anglers who rege ~—
E ularly take good catches. seldom if ever make returns., This
evidence comes from the Deloraine ‘district, from fishing in

T the Meander. River-only...between Meander- end -Bxton--during the -
! -1950-51 season. .. A personal canvass of . 53 regular. anglers;

.i‘

v . -
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Fig. 10. Relationship between the annual catch per angler and
the number of days spent fishing in the South Esk
River System.



FO. 234

-33--

wag madé-at the end:.of-that seagson by the President“and * -~
Secretary ‘of ‘the Deloratne Braneh of the North Western -
Fishériés Assoclation. ““"The catches ranged from 50 to 728,
and “totalled 13,7365 giving an average of 259 fish per angier
for the season. ~ Some of these anglers fish almost every
night, which for an eight-month season indicates & mean ,
daily catch of -about 3 fish for the highest individusal ‘catch.
None -of ‘thése anglers ‘sent 'in returns, except one “in 1945~ - -
46 referred to in-thé previcus’sub-section (vil). Since g
these 53 'records ¢ame from arglers who did not makeé returns
1tWwill ‘be of-interest ‘to calculate a possible total ‘¢atech

-forvthls river‘in that season, ‘on the assumption that the -

mean -Gatch per angler derived from the returns (19.7 for. .=

1950-51)- represents the HWegh ‘for the balance of licenged

‘anglers. ' It has been shown (Table 18) that an estimated .

1340 -anglers fished the Meandeér in that season. It 1s known.
that;53“dffthese“ﬁgre'pesgpnsible'for 13,736 fish and assun-
ing that the remaining 1287 took en average of 19.7 fish the
total-estimatedfcét¢hfwou1ﬁ:be_39,000‘QDmpared with the. =
previous estimate of 26,500, ‘It is almost certain that . . .
this highér figureis an underéstimate, since the personal =
canvass-¢overed only licenséed shglers known to the canvassers.

as members of the local ‘branch of the anglers' association, =
1t ls'estimated: that' 350 licences were issued in Deloraine. .
in that" season, and it 1s known that members of t he assoa~ . '
iation numbered 288, “of which less than one fifth were can-- '’
vassed. "The total cbulﬂ'thus-be-greatlyfinjﬁxcgﬁsgpf'i,T;ﬁﬁpj
40,000, which represents about 1000 fish per mile of fish- " -~
able s ream between Meander and Hadspen, and. evemn if only
one half of the“licensedfaﬁgigrsj;nﬁDﬁ;prainE'avéraged the
same as.the one fifth-cahvassed, the grand total would be
around 70,000. ~ Fish taken illegally, for which .there 1s
some evidehéeg*havefpoﬁTbgen1taken;iptc}gcpgunx**“ﬁ?*;r};ﬁﬂ:

(P N R .

-This altérndtiye approach.to an assessment of the -
annual' cateh ‘suggests that the'figures’given in Table 18 %' "
underestimate ‘rather than’oversstlmate ‘because of the absends:
of returns from-angiérs who fish regulariy and nérmally .teke
good catches, * It-seems self-evident that 'such anglers,. ")
having rig-cause for-complaint, are not “interested in ‘thig 7°°
investigéﬁ£Qnibé¢aﬁSe_theg;seejno-neeq;fq; it; ‘from their”
pointof ‘viéw there i< nothing wrong with the fishery. . In
casé thé'number of ‘anglers ‘calculated to rish the Meander . *,
each ‘s¢ason appéars to be high tt should be ‘noted that 84 -
were counted fishing in one’evening in 24 miles of river,
or-Qne ‘to every 52 yards., ' If 1340 anglers all fished at -
the one tlme, 52 yards apart, they would need 40 niles of .
river which would be amply provided between Meander:.and
Hadspen where it joins the'South Esk. . A simllar canvass
carried out for the 1955-56 seasgon showed that 55 anglers
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took an. estimated catch of: over 7100 fish with.a mean of
129 per angler, “the. highest VYeing 348, “Just OVer .one helf :
of these were taken in the first quarter .of the seasony.. after

-which the weather deteriorated and there were considerable

periods of . heavy rainfall.%a;,‘a ﬂ;‘{. e HRRE ,J: :Je

(1%) Summery.- A statistically significant decline in |
the' daily catch per angler. was found, but.the. analysis of one:
angler's. diary over 14 years shows only a. slight downward,. .
trend.., Mean lengths of fish taken by anglers indicate ey
different gréwth rates’ in different rivers. bwt ‘in no. case.was-
there any constant trend over, five. .Seasons.; .Changes in the. .
composition of the''cateh are related’ ‘ta ‘variations in the ...
survival of particular year classes or to variations in thenz;
occurrence; of large fish in a season's catch. . Marked fish ..
recaptured have indicated;extensive movement of fish within -
the system except in the case of. rainbow trout, Mortality,g!
rates stand at’ about 60 per cent, péer omur. in theé Macguarie .

and South Esk but are higher in the Meander at about. 80 per,,}

cent, per annum, ' There are indications thet this river is .
heavily fished, but notoverfished. . The annual catch per .

angler has’ showh. & falli ard-the estimdted. total catches areui"
v

lower during the, last five.seasons than during the first..
four, but these. changes aré probably related to a fall. in -
the number of days spent fishing, A canvass of anglers who . :
had not made returns in'one district showed.that figures for "
anniial catch per angler. and. total cateh, are probably con-
siderably underestimated. ‘-., S P .

(f) Relationship Betwéen: Total Catch
.. cend. Survivors from Stocking

As was shown in'Part’ II of this series or reports
(Nicholls 1957b), if the numbeTrs of fish released in the
rivers and the appropriate mortality.rates, for.fish in; these
streams are known, .1t is possible to; caloulate the’ probable

survival of 'such #15h and the: approximate nimbers present., . ~_¥

in any ‘season.’ In the present .case. different mortality .
rates have been found for theé Meander sub-system and the

rest of the South Esk System in which &' lower mortality rate

appears to Operate. 2 In.order.to’ obtain survival numbers.

for the- system as’a.wholé 1t has. therefore been necessary to"

calculate ‘the numbers for each riveér’ separately and sum the.
results, . "These are given in Table 20, in which allowance .
has been made for the fact that only ebout.30 per cent. of

the E-year fish and 1 per cent. of the l-year fish are. 1ikelyr
- to be:taken in any season in the Meander and Macdquarie’ :

Rivers, and ‘80 per cent. of the"3-year, 20 per cent, of the.
2-year, and no’ l-year fish aré likely to be taken in the
South’ Esk and Elizabeth Bivers.'“ >

At s ST
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TABLE 20 = -

NUMBERS. OF TAKABLE SURVIVORS FROM. STOCKING AND ©
ESTIMATED TOTAL: CATCHES; PROM THE. SOUTH ESK-RIVER SYSTEM

T NUmbeTs surviving in each season

e i e S0 -;_"“-m"‘-f—'lit' R 7 8‘ . -

e b e oy i o s e gt 4

R S i | 154 149
- \ s ,....«.2.8.*..-,‘ [ 385 C 370 C e e

- 5+ 69, 1 ,:966 . 922 .71 178

o oufd s 2412 :,2289;°qﬁ S177 . -442 0 1089
SRy L i3E L 47300 g 9:..0. 1043 . .2605.° 3359
(onoooo2d 29270 8320 - 1980 | 2365. TTa
SRS SR 1o SENA 7 S | ¥ ST S Se
Total )

" Survivors . 7600 4672 . 4631 .. 6011 . 4864

ia g

-.-Total Catch 80500. 800Q0: 50000, . 39000 50000 i

-.:...;..:_....R_al:‘t.ig_...ﬂl.wlé:l_@;.é........,....;-i_:n. l'z,...\l . .,7 . ;‘.5..1.:0'8 o 1:6..,_5 1 '.1,0_._ %..,.‘ A

i i o @ BN - RAG 1@ -fOT -5--s€@SONIS: 1 v XE -

# . The jfotal muitbers(of filsh surviving from.stocking in-each -

of the:last-fiveé.seasons are.compared with the estimated

«, -total. catches for:these deasons in.the same table, and the:
-ratiq betwgen thase shovis the maximum possible contribution

~..to the catch as a result of stocking. It may, therefore,

2,.be stated that under the stocking.: rate which existed be-

L

—————

tween 1942 and 1954, and with the lower mortality rates. ...
Tfolnd for much of the South Esk System, released fish could

- hdvé contributed up 'to -nearly 10 per cent. of the fish -
- takeny-— - Thisy-of coursey gssumes that all the reléased
fish are accounted for’ iH-the estimated total catches,

Cwhith iy RIghIy 1aprobable, — 'Inofder to discover if this|

'is true to any extent, it 1s only . necessary to compare the
. age distribution of the'popglaﬁion-of fish taken by driglers
~+{(as shown ‘by ‘the fish measurements) with'‘that .of the sur-

“vivors from stocking. - 'Thesefigures are .set ocut in Table -

<21, ‘in which the composition of each population has . Yeen

C expressed ‘as percentages in-order to make them comparable. .

- . e
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TABLE 21

PERCENTAGE AGE-DISTRIBUTION OF FISH TAKEN.BY/( 1™
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“If a close relationship existed betweer the anglersticatéhes

A . * A

~.and the results of ‘stocking with -hdatolery:rearéd Fish, “the
pairs of figures foreach season in-esach river-should be '
approximately the 'same, and the'ratio of ‘oné 'ty theé dther

have been shown grephically in Figure 11, in which the per-

; should be close tofll for each age<group. These pércentages

. centage age distribution of fish taken by anglers is indi-

cated above the central line, and that of takasble fish

-surviving from stocking below, -  If ‘there were a closas re-
Jlationshlp these pairs of histograms® should be approximately

mirror imagés: of one another. '~ It'is cléar that this is not

-the case, though for 1952-53 ‘there 1s a fairly close resam-

blance in the’ Meander and Macqueirie Rivers. = It will be.
seen that.the figures for fish taken by anglers change -

1little from season to season, whéereas those for taksble

- survivors from stocking' show- considerable seasonal variation.

" the Macquarie, and not in either of the other

-gre detreasing proportions of older fish'w

Btatlstical analysis shows noi'significant difference in. the

age=distributlion betweén'.séasons for the Meander and -~
Macquardie, and a difference significant at 1 per cent, for
the South Esk, whereas the differences between the age- .

“distribution of survivors from stocking were Very_highly' 
nsignificant in all these rivers. It will also be seen that

the majority of fish in all'three rivers are 2 or 3 years of
agey ‘with 2-year fish predominating in’ the Meander and 3-year
fish.predeminating in-the two other rivers, and that there’

] . _ith‘none over 5 .,
years-of ‘age In the Meander, -This relationship'does not °
hold -for~the survivors-from stocking. It will also be =
noticed-that'a smill proportion of l-year fish 18 taken in

rivers; in“.

conformity with the. gréwth-rates showm above;

Statistical analysis shows a significant correlation
between the catches by anglers and the survivors from stock-
ing in the Meander River 'in 1950-51 and the two following
seasons, and in the Macquarle River in 1952~53; the rest
show-no significarnt correlation. ~ Thig does. not necessarily

‘mean that in'tlese cases anglers' catches were dépéndent on

fish releasedy it ‘¢ould be merely that the raté of .stocking
had 'been"such ‘ds to resemble the composition of the normal
populgtions ‘which, ‘as has been shown; ‘are similar within ..
ea¢h river “throughout. If anglers' catches did depend on'
released fish there should have been g significant correla-
tion in every case, which 1s'clearly not so. . 'The most, ..
striking discrepancy. was in'1953-54 in which there were no .
2-yearifish available from stocking, because no yearlings .

.were released in this system between July 1952 and June 1953,
- and 'ho fry were released there in the previous season, yet

the bulk of the fish- taken by -anglers were 2 years of &g6. -
It 15 fairly clear then that anglers' catches do not reflect
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- the number. of fish released from hatcheriesy .. thus-there iis

1little support for any :¢laim that the fishery :1s:-dependent on
such releases. -'-The 2-year fish caught in 1953-54, represent-
ing 45 per cent. of -all fish taken by angleris, must have been

¢ survivors of natural spawning, It will be. remembered too,

that this season showed an improvement in both the . daily
catch and annual catch per angler over the preceding season.

: It was pointed out in Section II (d) (ii) that the in—
;. ¢rease in mean length of fish in the South Esk from 1949.50
;to 1952-53, followed. by ai.sudden fall in-the next.season,
could have been:due to a steady reduction of the population
followed by heavy restocking.. .~ This would imply that there
was a -decrease in the: proportion of 2-year fish in' the - ..
catches up: to 1952-53, . followed by an influx. of fish of this

..age in .1953-54, . Figure 11 shows that this is what happened,

gnd explains. the rige.and subsequent fall in the mean length
of the fish, but. it also shows that there were no 2-year
fish avallable from stocking in this seasonj; . the only :
survivors from stocking.were 3 years and older." This: coh-
firms the statement made above (II {e) (ii)) that the 2-year
;fish which represented 32 per cent. of anglers! catches from

~thls river in that season must have been.the result of.a

successful natural spawning: in 1951, It.was also. shown
(Fig.'6) that.in the Macquarie there was an influx of.small
fish, (10 to 11-in,) in 1951-52, suggesting successful -spawn-
ing. ‘in 1949,  : Table.6é shows that such fish:would have: been
2+ fish, and Figure 11 shows that there was an increase in.
the, proportion of 2-year fish avallable, from stocking “but
this: apparently had little effect on- the catch which retained
the same. general compositlon as in preVious years.rt Y

1

THE NOBTH ESK RIVER SYSTEM
(a) Env1ronmenta1 Characteristics

_ The North Esk River rises on the slopes of Ben Nevis ‘
"(3900 ft) and flows southwards for about 10 miles to a point
at .which 1t receives the Ford River, a tributary of similar
size.rising on Legges Tor (5160 £t) and draining the north-
ern. end .of the Ben Lomond Range,. and Rose's Tier. From
the confluence the general direction of . the river is west-~
erly.for a distance of 16 miles, during which it receives.
five minor tributaries.: two ‘from the south and three from
the. niorth. . It then turns .north-westerly to discharge ‘into .
the Tamar Estuary at Launceston. - Its one major. tributary,
-the St.. Paﬂrick's River, rises in streams draining the v

?“country to the north of Ben: Nevis, and after flowing somewhat

north of west for some 12 miles it turns south west and .
latfr south to .flow into .the North Esk .gbout 20 miles: friom
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Launceston. It receilves several smdll tributaries; five:. ~
from the south and .one. from the north,. ., ..@ ..., . ool

" The two rivers are ﬁéfy”similéfvﬁéoﬁéiéfiﬂé df;fﬁmbliﬁé}

-stretches interspersed with occasional pools, with in general

a fairly'steep;gradient though there are places where :the
river floods during heavy winter rains. . The gradient over: -
the first 10 miles from the mouyth is-about 2-per mille, :and«-

“the width 1525 m or more: this places it in the 'grayling!

zone as defined by Huet_(i954)1g over the next 30 miles the
mean gradient is about & per mille, and the width is greater
than 18 m, which places it wholly in the ‘*trout' zone,. :
Above.it'is”entirely'df‘gradient and wildth appropriate to-
the trout zone. Grayling do not occur here neither is
their placewtakenfbyﬁgther“species,“aﬂd t?OU%*Oédupy the -
entire length of the river, The middle and upper reaches
recelve from 40 to 60 inches of rainfall per annum, and
measurements of water flow in the middle reaches of the .
North Esk;“made"over“thé“ﬁast'28”years, indicate a mean
monthly flow of 183 cusecs (range 20-1066). As far as is
known there are no falls in this system which could act as g
barrier to thée upstream migration of fish, though there are
several str&tches of rapids, L IR

."nmwﬁ?émﬁéﬁulﬁﬁménd.Discussion”_j.

',;ﬂi)wThe;Daily Catech.- Returns from an average of 12 & ..
anglers per season (range 2 to:19) yleld the figures for = -
mean dally cateh per angler giveniin Table 22, + T

-)MEAﬁQDAIiy{cinH'PER;ANGLER FOR ‘NORTH ESK RIVER SYSTEM

S .. Wi BsK.R  St. Patriek's R. . N. Hek System
Season - | Nosi..'No. Fish: No. ~ No., Fish No, - No, Fish
v . Fishi:Days /Day - Fish- Days /Day Fish - Days /Day

194546 . 71 i 3 2.2 101 713 7,8 172 46 3,7
1946-4 134 3 3.2 458 © 55 8,3 592 93 . g.a4
19474 366 54 . 6.8 335 26 9,3 901 100 ..7.0
1948-49 -6 73 2000 T -1 103 70 4 1,8
1249-30 352 97 3.6 ' 159 .25 g.4 - 511 122 4.2
1950-51 120 37 342, I42° 29 4.9 262 66 4.0
1951~.52 156 6l 2:6" 140 25 5,4 296 86 3.4
1952-53 131 68 1.9 18 @ 2:6 149 75 3,0
1953-54 17 9 1.9 25 11 2.3 42 20 2.1
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These figures are illustrated in Figure 12, and indicaté'a’ jI
- downward trend in the daily catch, which’ statistical analysis

has shown to be quite significant for the two rivsrs separately
and for the system as- a Whole, o

‘.:._,e ;‘_ ._, A

(ii) Fish Lengths.— Measurements are available of 734
fish taken from the North. Esk, and -319. from the St, Patrick'
over the past five seasons. The flgures are- given in Table 23.
) TABLE 23

MEAN LENGTHS OF FISH FROM NORTH ESK RIVER SYSTEM

NQMkR;‘ &-mﬁﬁdﬂ§M“

- ' Season - No, of . Mean L. ~ No, of - Mean L. - ..
X © & 7 Fish . : (in) Fish . = . (in) . -
i v 1949-50 . 28570 12,0 69 0 1007
. . ... 1950-51 113 11,1 132 - 10.5-
i - 195152 . 120~ ' 12,8 65 1.3 |
2 1952-53 179 12.8 28 10.5 ¢

. 195354 37 13.0 25 10.3

' Statistical analysis shows that the differences betweenhthe

i means within:each river: are quite significant. While the::

: upward trend in the St. Patrick'!'s reached a maximum in- 1951 52
. and was followed by a decrease in the two succeeding seasons,

: . in the North Esk there has been an upward trend from 1950-51
L -onwards, which may indicate a decrease in the population, It
13 1s doubtful if this is the case since the .last three seasons
v were marked by the inclusion of fish of 24 in. and over, not _
t recorded-for previous seasons, "and whéen thesé ‘are excluded

i the means. for these seasons are 12.6, 12.6, and 12.7 in.

' - respectively, but the differences are still quite significant -
i statistically. - Examination of the scale- ‘readings will show

b if thers has been any-improved growth in the younger fish,”
i such as would be expected as g result of a reduction of the

I population due to overfishing. : .

il (iii) Growth and Age.- Scale samples were taken from 162!
i fisn ‘caught. in the upper reaches:of the North Esk, -and from -
b 21 fish taken in the St. Patrick's during the 1949-50 season. .
The results are ‘glver in Table.24, from which have ‘been ex-._f
cluded 3 fish Whose soales were replacements. - U




TC 2 Ol .

~41a -
' TABLE 24

‘MEAN LENGTH-FOR-AGE OF FISH FROM: NORTH ESK RIVER SYSTEM

S URsh L L, 13 1, Ig Lg

LW
— . fem) (g)
.. North Esk River o |

€7 1 16,0 35,0 4110 45.0°47.0 51.0 52.0° - -

5 7 12.322.2 30,1 36.6 41, 43,2 1016 1.24
o4 23 11.0 21,5 28,7 133.2 - 35.0 561 1.33

‘%;. 32°°11.2 21.4 - 24.6 %1;’1.48
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¥ Means based on fewer fish than indicated.
+ ExXecluded from Grand Means.

It will be seen that the fish from the St. Patrick's are

difference 1s statistically significant and the two groups
“cannot be pooled, Statistically the differences between

-age-groups.within_ the.North Esk are alsd-significantly -~ -

different, whereas in the St. Patrick's they are not,

In the preceding sub-section it was noted that there
was a slgnificant incresse in lengths at capture of fish

»7_fMéaﬁ'Lengthsa(pm)_ At Capture.ﬁg}ij

-econsistently smaller_than those from the..North Esks-.-thig-- -

from both of these rivers:! The fish whose lengthg-for- . -

age are given in Table 24 ‘were all teken in the 1949-50 - -
season, so there 1s no comparison between these fish 'and " -
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those of later seasons., However, these figures do show that
so far from there having been an increase in size over the
four or five .years.preceding 1949-50 in the North Esk, ‘théere.
had been a decrease, which was shown within each age-group.
The differences within each age-group were statistically quite'

. significant for L, and L3, ‘at the I per cent. level for L

at the 5 per- cent level™fotr L3y, and not significant for
The increase found in the St, Patrick's was, not statisticaély
significant at any stage. " Samples were taken from the
St Patrick's in-1950=51 but have been-discarded owing to in-
accuracles in recording. ~However, a large serles of scales
was taken from fish in both of these streams during December
and-January- in 1994<55y-in-connection with a population study
of these streams carried out by electro-fishing,. - The data
from theee will be presented 1n a later paper. ;JL '} ;
iv) Condition.— The mean value' for the condition faetor
of fish in the' North Esk, given in Table 24, 1is wery high and
shows th9~usual downward trend with inereasing: age., though
thig-de-fot-as marked ‘as-in the rivers of the South Esk "
System, Insufficient reliable data are available for the -
St. Patrick's River Tish.:':; :° | _ L

N6 marked or tagged fish were 1iberated in this system'"
prior to 1955.

(¥ METEAITEY Rates - Using the method already described,
mortality rates. have been calculated for the North Esk; un-
fortunately there are insufficient data for similar estimates
for the St. Patrick's and the significant difference’.in mean.

‘lengths at cdpture between these two streams makes it imposs=-

ible.to pool the data, or to apply North Esk rates to the -
St. Patrick's.. The data for the North Esk are-set out in"

‘ Teble 25, and shown graphically .in Figure 13..

TABLE 25 _ o
APPORTIONMENTLOF FISH INTO AGE GROUPS: NORTH ESK RIVER

b e Y

Age Groups

'”ffaﬁ.ﬁ:f L e ..,"."',,,a. .. ... To-
e A 2+ I+ 44 N T L tals
Actual o '
Numbers, . 37 84 . 408: 152 ;4L - 12 - 734
Estimeted g _ S e A :
Numbers. 4ooo; . 1250 410 130 . - 42 13 0 e

% Takable 0.9, . 6.7 100 - - 100 lOO R 100 B
% Mormality 69, 67 . - 68 - 68 - <69 .
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Fig. 12. Mean daily catch Per angler from the North Esk System © Flg. 13. Cateh curve for the North Esk River.
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The proportion of takable fish in relation to the. estimated

-total availablé, derived from the catch. curve for the North®

Esk, shows that only 7 per cent., of ,the 2-year-and less than
1l per cent. of the l-year fish are likely to be taken. The.
low value for the 2-year fish compared with other rivers is,
of course, due to the smaller size attained by the fish in °
this:stream, - The approximate mortality rate in this stream
1s 70 per cent. . :

(Vi}”ﬁﬁﬁﬁéi;défﬁﬁ“pér Angler.- Data fof'fhéLﬁeah annual
catch per angler over the nine segsons are given in Table 26,

 for each river separately, and for the system. . -

.ﬁ;;TéééEﬁgé_m”

et e S —— s

North Esk River f‘Sfme§$€%°k's -Systen
Season No, No, Pish No, No. Fish No. No, Fish
Rt £ ¥ T TR ing Fioh Ang. Jie
1945-46 - 224 8 28.0 146 7 20.9 370 9 41.1
- 1946~47 265 13 20.4 460 11 41,8 725 18 40.3
TL947<487 T 753TTTTIR2 6208 7 4927 11 44.97712457 19 73,2
1948-49 .- . 113 3.7 1. 1 1.0 12 3 4.0
1949-50 ... 410 +2L. 19,5 . 192 10 19.2 -.602 23 26.2
1950-~51.1: - 134, 14 - 9.6 - 132 -10 13.2 266 16. 16.6
1951-52 . .- 127 11 115 183 .5 - 36.6 .310 14 22.1
1952453 100 12 9.2 23 6 3.8 123 15 .8.,2

" gtstistical analysis shows that the differences between

‘the ‘means ‘for. the North Esk System are. significant only at
the 5 per cent. lével, yet the regression line, plotted in .
Figure 14, shows. g, very marked downward trend.  Examination

of the returns shows. that the high walueés ‘of ‘the .early years
“were influenced by the returns of A few highly successful

anglers who ceased to submit returns in later years, but even
if the catches of these anglers are omitted, the differencss
between the means are still significant at the same lavel,
and the regression line shows & similar trend. Had these
anglers submitted returns in later years it is probable that
the trend would not have been so marked. There must remain
some hesitancy in accepting the fall as shown by the regress-
ion line in Flgure 14 as representing the true state of
affairs in this river system,




¢ :--The mean annual catch and mean number of days spent .
fishing by each angler: are shown in Table.27, and. the Tésults
are. plotted in Figure 15, B N
B . TABIE 27 S
' MEAN ANNUAL CATCH AND MEAN. NUMBER' OF DAYS PER ANGIER '

: Nofth Esk Rivqr RS

—

Season .

45-46 46-47 47-48 48249 40-50 50-51 51~52 52-53 53-5 |

No. Fish -10.1 11,2 33.3 3,0 20.7 9.2 15.6 10.1 2,3
No. Days 4.7 3.2 49 1.5 57 2,8 ‘4.1 5.2 1.3

'St. ‘Patrick's Rivilet © I

1.0 17.@"15.8 58.0 '4;g“f4;2

The correlation coefficlents are quite significant for the
North Esk System, and when the two components are treated .
separately it is found to be quite significant for the - .. b
St. Patrick's River, and significant. .at 2 per cent. for the
North Esk. . ' .y ' “ S

N6 Fish 14.4
No. Days 1.9

.. .. (vii) Estimated Total Catch.~ A.corrected estimate .of the
anglers taking out licences who fished in the North Esk system
for each season was given in Table 17. - Using these figures,
togetler -with the méan annual catch per angler, it 1s -possible
to calculate estimated total.catches for the whole system,
This has been done, and the figures are given in Table 28,
together with the coefficlent of variation and standard error,

5 AT
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~45- .
- . . ,ﬁ~x¢ABLEiaa:-2_:~w-:;f>w'”1$aj ’
ESTIMATED TOTAL CATCHES FROM THE NORTH ESK.RIVER SYSTEM

L

. RS S {0
e - . ;

e merqeer. - O0GTI- .
‘No. of Mean No. Estimat-" 'y jont gtandard
Seuson Anglers Of Fish —ed Total ' ,p yap.: _grror
o /angler -~ Cabeh . jopson o5 oo
1945-46 563 41.1 23000 - .0.438 . 10000 -~
1%482a7 - 6o 40,3 34500 770,339 11500 .+
1947-43 811 - 73.2 59500 .. 0.382 .. 22500 .4
1948-49 543 . 4,0 2200 - 0.663 - . 1800w
1949-50 1161 26,2 - 30500 0.376 11500t - e
1950-51 - 1085 16.6 .18000 © 0,315 .. 5700
1991-52 . 1620 22.1 36000 0.751 27000
1952-53 1328 842 11000 - 0.354 3900
5.4 5800 0.515 - 3000

1953-54 1071

No great:reliance can be placed on these figures; the co-
efficient of variation shows a considerable range, due to
various causeS... It is.clearly moest- unkikely-that 194849 -
was really as poor a season as ‘the flgures indicate; the
estimated. . total catch for thls season is.based on the returns
of .only three anglers,.who took-7y4-3y and-2- fish-respectively.
Clearly then the number of anglers making returns has a cons
siderable influences on the figure reached in calculating the.
estimated totals, " , o o

Allen and Cunningham (1957) found an upward bias in the
estlmate of catch-assoclated with a reduction in the number
of returns. While on general grounds it is doubtful if the
number of anglers making returns contributes any consistent .

blas 1t 1s clear that the fewer the returns any bias they... ...

have wlll béGonie 0f inereasing importance. This is shown
by the two cases quoted here, where, for different reasons.
bias may have influenced the results. - R

(viii) Summary.~ The daily catch per angler shows .a . .-
statistically significant downward trend. A slight incresse.
in the mean length of fish taken by anglers is evident, and-
is statistically significant; the study. of the scales,.
however,  shows a decrease in mean length-for-age prior to
1949-50;- but--the resultsare inconciusive, mainly dug to°
insufficient data,  The growth rate is very similar to that
found in the South Esk River, and the condition factor.is .
also guite high. The approximate anmual mortality rate 1s
aroundigo per cent. Estimates of annual catch per angler




e 465

and of total catch are of doubtful: accuracy owing to insuff-
- iclent data, but the catch per angler can be correlated with
i the number of days spent fishing.1 BRI : L

_{e) Relationship between Estimated Total Cateh and. ...
Survivors from Stocking

_ Although estimated total catches haye boen calculated
i for_both the North-Esk and St, Patrick¥s it is possible.to.....
o relaté these to thé probable numbers surviving from stockirg
for the North Esk only; this'is bekause it has proved’ Ame
R possible to determine a mortality rate for the St, Patrick' S
| because. of the paucity of ‘data on age and growth. ‘Table 29
5 shows the numbers of takable survivors resulting from stock-f
| . 1ng the North Esk,since 1942,:and their relation: to the Sk
: estimated total catches over: the same period. L e

s

‘ﬂﬁnQ’ T:f”- TABLE 29

wens. .. NUMBERS -OF. TAKABLE. SURVIVORS FROM-STOGKTNG v - -
AND ESTIMATED TOTAL CATCHES FROM THE NQRTH_ESQ'RIVER.¢.

v L

Age LT Numbers surviving in each season . .. - .
1949-50 1950-51 - 1951-52 1952-53 1953 54

2l ¢ o
=3
101 - _
G131 “49 C
1l . 116'
N . 55 B P - __._. "

Survi- o L e o
ors 846 363 552 423 - 683
Estimat- - : . TR S S ‘*,%“?;ff
ed Total . wﬁﬂ‘-' Lo e e T R
Catch 207.00uiv.: 21 9100 - 14600 9800e[.~ 2200 - -
R”tic 1=24,5 l°25. S 1{2614 B l 23 I 1:2.2 .
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‘It is clear that for the first four of these seasons, when
“returns were received from englers who spent on the average

at least three days.fishing the North Esk; more rellable re-
sults are obtained than during the lagt ‘season . whenuthe i
average numher:of .days spent fishing by ~seven -anglers making

-returns.was-le3e-sThe annual catch andgestim&ted'tdtdrﬁﬁiﬁ;
catghuior;xhisgggaaonﬁhave little value. . The-results .stowi

th@ﬁéﬂhereas:in-th@;ﬁouth%Esk;hatchery;réleased;fishfcdulaﬁ;f
not.-have contributed more ‘than 10 per cent, -of -the takable:t.
fish, in the North Esk this value 1s .between 4 and 5-per ‘ceit,

he percentage age-distribution of the £ish taken by - -

~anglers and of the takable survivors from stocklrng are giveh

in Table 30 and shown graphically in Figure 16, Although
relatively few fish were . recorded from the North Esk during
1953-54, when these are allocated to. their:age-groups. they .
presgntfa;picture,oﬁ-the;catchnwhichaveryjclosely.nesemblesyi
those.for the@other;seasonsisuggestingrthat-they were rep- .
resentative of. the population, .- It is clear that anglers" .
catches show the.same picture from season to season, (although
statistical analysis shows a:quite significant difference.- -
between seasons in the age-distribution in anglers' catches. -
and.g very significant difference in the survivors from... =
stocking),:and that the main. fishery is on the 3-year:fish :
and older, At the same time it 1is clear that anglers? ‘.-
catches show no. clear relationship. to the takable. survivors .-
from stocking. . Statistical analysis shows that::there is . .
a significant correlation between the-two for 1949-50 -ang
1953-4, but not.for the other seasans. A few fish of
24 inches and over (1_1n;1951-52,:3:in the next seasén;. and. .
1l in the last season) taken by anglers are not showh iﬁqsdi?ﬂ
Table 30 or Figure 16 because it has not been possible-fozuit
allocate them to their age-groups with certalnty. Their
omission will not.affect the results,. .: . S
I T Y & TR ) ] Lo AT
- Lweidowidess. o TABLE 30 e R
PERCENTAGE AGE-DISTRIBUTION OF FISH TAKEN BY ANGLERS AND
TAKABLE FISH SURVIVING FROM STOQGKING IN THE-NORTH ESK

Cee - —w. - .- 7 Sessons .- ... R
o 1949250 . 1950-51 .. 1951-52 1952-53 ..:1953-54
AgS8. Ang- Releas-Ang- Releas-Ang- Releas-Ang-:Releas- Ang- Releas-
' ded . ed led.. ed led: ed _led oed _led . ed
3.2 4.4 4,711 ' 1.8 13.07 2. :
A 14'01. Do 23.0: 1 7 . 1

2 . l‘O 1
91,-‘ - 1.0 1
6442 .9 28
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| % ot (d) Reinbow Trout

- In 1948 7400 rainbow trout yearlings were released at '~
the junction of the St. Patrick’s and North Esk Rivers, and -
3400 were.TFeleased -at Whisloca in the North Esk-in 1952,  Exe
amination jof.the.ilengths of 'such fith as were recorded showed
that they were all prébably ‘either "I+ or 2+ fish, and since
they recurred in each season 1t folldws that although later
ones could -have been- descendants of the; 1948 release, ‘there .

.must -havé Been-a resident :population of rainbow trout in
this rystem, and any attempt to relate them to releases. is
impracticable without more knowledge Hs to the ;extent of

SNTURI I L R,
.. They were 'all taken either between Corra.Linn and =~ 7.
St. Leonard's, in which case they may.have'been'releasédt‘Jj
from-the hatchery at Corra Linn, or in the upper stretches .
of .the St.. Patricks, suggesting that any resldent population’

has'its -source:in” this stream, The earliest récorded "' '
¢aptures in this district were of 1+ and 2+ fish Fetween =
January and April in 1951, by which time the . original stock |
‘would have'been 3+ fish, ' Although theseé’could have spawned’
at 2 years of age it is unlikely that they colilld have beén
the source.of the 2+ fish taken in 1951,  One of the fish
teken fromithe North Esk at Corra Linn in February 1950 ..~
may:-have been 3+ in which cage, again, it could hardly have
been a descendant of the 1948 release. = Although there are
no other records ‘of rainbow trout Having been released in
this system from 1942 onwards, and the hatchery at Corra Linn
was first: stocked ‘with rainbow:fry' in 1948, it would seem .
probaeble that .there had been an €ariier release which gave
rise to the existing population. = - '’ ' L

Of the 981 fish taken when the rivers were Fished
electrically in 1955, two were rainbow trout anmd both were
- found in the upper reaches of the St. Patrick's River. It
would seem that this population 1s not of any great extent.

IV. THE LESSER RIVERS OF THE NORTH AND EAST

~ To the north and east of the Bsk River Systems lies a
coastal belt of varying width, drained by a number of smaller
Tlvers. flowing north -into Bass Strait or east into the Tasmen
Sed. Most of these zivers.are. stocked with trout and are- - -
regularly fished, but very little information has been sent .
in from this district. Thils .1s probably due to the fact that
it 1s, with the, exception of" an. area around-Lilydsale and
Scottsdale, a district of low population ‘density, carrying
not more.than 8 persons to the sgi mile. -.This again is :
reflected in the number of. licences :s01d which, in the  1952-53
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' 'availablbifrom any one river to enable a reliablé analysis,
'.ijr:any"ghanges. e

. "Launcestonj;. ~for the remaining no information:is:availgble., - |
.80 little lpformation has.come-from-this-dissriet—that—dt—m——— i

I eddition to those englers who.have taken out licences
_g“in‘theraistrict a certain propdrticn obtain their licences SR

~-Of 24 anglers who-reported fishing in &y 61 thése rivers

- Pipery-Littie-Forestery Brid, Great Forester, Boobya

season, amounted to 330 (excluding those -centres lying

within the South Esk basin referred to above), which
represents ouly 4 per.cent. .of all licences - sold within &%
the State 1in that season.

en smt s e s e o S S A - ———

elsewhere, particularly in Launceston, and a proportien §f %
residents of that clty fish in the rivers' of this district.

during the nine seasonsy: 11 were residents. ofLalinceston,’
‘and 1.resided on the north west coast; .10 werg: residents:
of this district, of which one took out his licence.in:

R G el

is impracticable to assess the dally and total shnual.. NETE
cateh, or to compare the:siZe of fish from: season to’ $eason, -

but information on-the-growth rate-derived from samples of = .

'scales wlill "be  presefitéd, ” "The malh rivers from which some

information has been received are, from west to easti1§gg;~_mﬂ“
895 L.

Ringdrooma, and George.  Altogethér 33 returns reported ™ - ;

" fishingiin these riverif the number per season ranging f#pm -

fficiént td_enable any reliablé. comw. . ...

0 tg 10, ' This is‘ing

T 'paristn betweén seasons aid rivers, since these returns

- ‘covered four or five more important streams, o

' -(1) Fish Lengths.~ Although 513 measurements "of"fish

‘their distribution was such that insufficient data weére

-:from these rivers were recorded over:the last five séasons,

R
i

- (1) -GroWth- BndAREv= Seales Were takei TFoE T3 Fis

.:in the Great: Forester in September and October 19493 . from

?ffZ‘fish in the Ringarooms 'in September .1949, and .from .74 S
~-.£18h. 1n the Piper betwsen-September 16-and-February 175—1951:
" The results are summarized.in Table 31, ..
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MEAN1ENGTH-FOR-AGE OF FISH FROM SOME NORTHBAST ‘STREAMS .-
Great Forestar R.: 1949;501, S .

Mean’Léngfhjgjdjf._

I3y

(em)

Ly L

Léiﬁ

.L?a'}(cm).~“

L At Capture
L oW

(g)

]

O P oown
WMo o

‘.37oOT 5i;OL;57io;
:32,0. 4470 52,0 °
, 4'3('-‘0 ‘l . '. .-::"..".Ei"" .

16350!'

64.0 2040"
445
44,7

e
1640 1
1

Hw Jww
R

af4l
16,

o

5 47.5 54,5
3 18.7. 21.5 .

3550

455

0
38

© o 'piper R.: 1950:51

. " Mean Length

" At Capture

- K

(em) -~ ... L LTW,
" Lg Lp Ig Lo (em) (g)

9 1 14,0 23.5 30, 5 44.5 49,5 52,5 57.0.58.5 2160.1,08
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Statistlical analysis shows no significant difference between the ’

mean values of the lengths at each age within the different age-
groups, where there are five or more fish for comparison, in both

rivers,

values for each river.

for the three rivers are
6 years of age.

The values can therefore be pooled to give grand mean

Only two 3-year fish were availsble from
the Ringarooma River, and the absolute and percentage increments
presented 1n Table 32, for fish up to

ﬁngQ&fr
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" Rver. Ijtolp Ipto Ly TESTEBEES 1, to 157 4460 1

Com) % (om) ¢ (em g (em) 4 (em)g .
Forester * 9.1 70,5 10.4 47.3 9.1 28i1 6.0 14.5 7.0 14.7

- Plper = 10.5 91,3 6.1 27.7 6.2 22.1 3.6 10,5 5.9'15.6

Ringar-" 10.0 100.0- 4.8 24.0
ooma , o .

The data presented in these Tables suggest that growth.
throughout lifle 1s better in the Forester than in the Piper,

although the percentage increment from first to second year

..vas. better in the Piper, and best 1n_the Ringarooms. Little
“reliérce c¢an be placed orn these results since only 13 fish

were studied from the Forester, and only 2 from the
Ringarooma, S | ;

<o F18Ures for relesses.in the rivers of this district
- from 1942 onwards show that 42,000 fry were shared betweoh

the Brid and Forester fn 1949; 41,000 were released 4in the
Piper, 50,000 shared between the Brid and Forester, 15,000 °
were Teleased in the Legerwood, and 20,000 in 'the Ringarooma
in .1951; in which year the last two also each recelived -1000

‘yearlings. In 1952 the .George received 22,500 fingeriings,

and the Anson, a small river to .the riorth of the George, . .
received 2,500 yearlings; and in 1953 the Forester ang.u
Ringarooma shared 9,000 yearlings and the Piper recei@edﬁjl

6,000 yearlings. N

" "Little of any value can be discovered from thess tes |

leases and the returns were not sufficiently  numerous to
show. if there were any 1mprovement'in_the‘dailyfcatdh'1?" o
following these releases, - . S

Y V. CONCLUSIONS i AR
It,wduld seem1that'there hééﬁbéen é:generél;f&ilqinﬁthé;

daily catch per angler throughout this area,. excéept in the
Meander Riverj in the remaining rivers this F811 becomes -
progresslvely more marked and of increéasing statistical -
significance from west to east within the basins of the Soiith
and North Esk Rivers, Comparison between the fall in daily

and annual catch per angler and ‘the increase 1n the number of

fa

T i Y R ey
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licences issued shows a clear correlation. In order to show

this more clearly the data from the North and South Esk Rivers

may be combined. This is justified ‘becduse with thé 'major- -

ity of anglers from this district being resident in Launceston

and-both-rivers. being-equally-aceessibley 1t-is-naturat-that
some anglers should fish:both rivers. . The figures show that
21-iper eent, of “anglers making returns during the nine I
segsons- fished 1n both rivers. . : D |

- The combined data are presented in Table 33; and these
figures ‘togetlier 'with the 'total numbers of; licences issued
(Table 17) are illustrated in Figure 17. s o

;m@mas

vy Pomm Wby

- . e - lomte 4 nEm e b e A T A e e e
e L T L T IPTI S IR .

il o oDAILY. AND ANNUAL GATCH PER.ANGLER FROM. v
o+ o7 NORTH 40D SOUTH. BSK RIVERS COBINED & i1t

i sidig

T IR gt ...”"‘! jaoa e :

AP S B N K VR NPT

L T s Méan Daily Catoh - ‘Mean' Anhual “Cateh "
Season - ' 7ilene-  Der Anmgler - " . per Angler ...’

Li TRy
%;,jiggpc No. of No..of Fish No. ‘of No. of Fish/

Days . Fish,_ /Day Anglers Fish Angler

1945-46° | 1188.. 188 . 590 . 3.14. .18 1021

- 2188 _ _ .56.7
1946-47 ;:H<1433-;-;395T“ 1833 3.64 - 317 2021 85.2
1947~48 .- 1670 - 404 1801 . 4.46 .36, 2641 73.4
"1948;49§Qg;,-2355 151 424 2481 S13 - 485 .37.3
1949-50 .- 2777 €04 1964 . 3.25 5% 2197..- 39,2
1950-51 . 3383 ;»410,--1318-; 3.2) B2 -1 17 .. 29,2
1952 53 Lo 323 L '.;288 T 2087 : 3 L 594 "15-'2
1953-54 3333 1 16.8

o 452 2,50 28 469~,

and annual catch

This shows that the daily cateh and annual catch per angler ;
follow almost parallel courses, with very. similay. downward
trends; " at the same time the number of licences issued _
shows an equally clear upward trend. The negative correl-
ation between number of licences and daily catch over the
nine. seasons 1s reasonably good (significant between 5 and

2 per cent.), and between number of licences asnd annual:
catch is very ‘good (significant at 1 per cent.).: There can
be little escape from the.conclusion that the increase in..
licences has beén accompanied by a fall in the. catching rate

AL first sight this ‘Would lead to.the conclusion that-
the moTe anglers théré are the fewer fish there are for each

’ 1?9:2 A0 s
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angler ‘which 'ds equivalent to stating: tHat- these streams
are being fished’ to-their full capaclty or even overufished
Now, if thls were" 50, 1t would follow that as Ffast as the
fish attained the ‘minimum legal length- they Would be res ol
moved ‘from the’ population, and this would -have two. effects-"*
(1) there would be nio large fish, or,‘if any escaped ‘the™
angler- in ‘one ‘Se&sor, they would be: taken ‘in ‘later seasons,
so that they ‘would appear in decreasing proportions over’ the'

.pertod; and, (11) because of the removal of large fish the’

average length of fish would fall to something a little over:
the'minimum legal length.  The effect of this: removal of .
large £ish, and Overall reduction in the average length at '
capture, should result Ih less competition for food in the:
streamy, Wlth a. oOnSequent improved growth rate over the -
seasons.~. BRI

: It has been shown (Section II (e) (11)) that in the e
South Esk System there has been no tendency over thée last =
five seasons for the averasge length at capture to approach
the minimum legal length of 9 inches, either for individual
rlvers, or for the system as a whole, and similarly for the
North Esk ‘(Section III (b) (ii)) in which any ¢hange has been
in the other direction duey 1t may be noted, to the appearance
of,large fish in latér seasons which had not' beén: recorded
earlier. " It has’ also beén shown in Pigures 11 and 16 that -
therei'has been Little or no change in the representation-of
the diffepent age groups: in anglers' catches fTom any of -the’
rivers studied. Moreover, where scale readings were avail-

. able' for two seasbns no-significant differences were found. -

All the-available” ev1denoe, therefore, points to no change o
in'the ‘fish population over this period and discounts any -
possibility’ of over-fishing being responsible for the fall

1n catching rate, 3 .

: Sinoe this fall undeniably exists 1in- the anal sls- of
the returns received the most obTious explanation is that:
put forward in Part IT (Nioholls, 1957b), namely, the re-
turns have come largely from a new: set 6f anglers each year,.
who Were probably Fishing for their firEt season and- lacked:
experience in‘ the art of: angling,.' - Of! ‘these anglérs’ Wwho
fished in the South Esk System from 1949-50 onwards it 1is-
found that each’ ysar around 60 pér iéent. of the returns came'
from anglers. who had not made returns in earlier years.-%""

This raises again the question of the reliability of
the returns and whether they are. truly representative, It
has besmn: pointed -out that. the majority of those who submitted
returns prior to 1949-50 have’not done so sifice. After::
this' season’there vwas a change in the nature of the returns
requested from anglers which may have influenced the results.
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If the data for-the:-nine: $easons inthe-South Esk: System ‘dre
sepanated..into. two pgrtrdns At 15 found that thevnean: daily
catch.per angler:from-1945<467t0 :1948-49 was. 3.5 fish, “and:
from 1949-50-t0.1953=54 1t was:2.8;. Statistical analysis
shows.ng-significant: difference . between ‘the means“for the .
seasons within: -ea¢h -periody ,which suggests that ‘there was
a real. difference Ain.the samples of 'anglers making: returns
in’'each. period hithintthe North Esk System also it is.. =+
found that the, mean daily . cateh up to: 1948-49 was il fish-»ﬁ
and . for-the next flve seasons 1t wds:3.45 ¢ again: statistical
analysis. snaws no. -signifiecdnt difference for :the :first four
seasonsy but for- the last five 1t was quite -significant, t:fﬂ
Doubtsr off thre-reliability of the returns are- "supported by:-the
data. quoted for-anglers-in:the Deloraine :district who -had not
submitted returns (Section II (e) (viil)). ' This questlon. -
has a wider application, in particular to the data already
presented for the North West District,. and: the whole metter .
Will,be-reviewed infthe f‘nal report.:a~‘s.. e
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