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PREFACE.

Twis paper is the report of a Fishery Survey that was carried out on L
junction with the Nyasaland Nutrition Survey. The internation:
of the field work, so that the report must necessarily

ake Nyasa during 1939 in con-
il situation prevented the continuation
be incomplete in certain respects.

The report is a description of the work carrie

d out by the three members of the Fishery Survey
working together, and the recommendations

are a joint opinion.
DR. R1cARDO (Mrs, Bertram) is responsible for the general arrangement and writing of the report.

Mr. BorLiy, however, wrote the sections in P
of the Fisheries, the Descriptions of Experiments
Section and the corresponding Appendices, and h
He gave up much of his leave in the

art 1T on the Description of the Lake, the Description
with Gill Nets, and Fish Curing in the Experimental
e shared the work of sorting out the native records.
autumn of 1939 to do this work.

Dr. TrREWAvVAS wrote the preliminary description of the fauna, many of the notes on the Tilapia
and other Cichlid species in the Section on Fish in Part IT, supplied information on the systematics,
and made out the lists and glossary of the Cichlidae in the Appendix,

Much of the information for the section on Fish in Native Economy was supplied by Dr. PLarT and
Miss BARKER of the Nutrition Survey.

The members of the Survey wish to take this opportunity of t]umking the people, both in Africa
and England, who helped and advised them. First, they would like to thank all the members of the

Administration of Nyasaland who helped the Survey and, in particular, Mr. Ellis, Assistant Chief
Secretary ; Mr., Barker, District Commissioner at Fort Johnston ; Messrs, Allan, Whitechurch, Parker,
and Raugeley, District Commissioners and Assistant District Commissioners at Kota Kota ; and

Dr. Black of the Agricultural Department.  They are also grateful to all the members of the Nutrition
Survey ; to Mr. Hughes, Master of the S.S. Malonda : Mr. Cazes : M
and many members of the Universities Mission to Central
acknowledge the courtesy of the P
their shores,

r. Tylor ; Messrs. Yiannakis ;
Africa.  The Survey would also like to
ortuguese Government in allowing work among the fishermen on

Grateful thanks are
of the British Museum ;
Director of the Freshwate
at Aberdeen :

also due to the Director and Trustees of the British Museum ; Mr. Norman
Mr. Graham of the Fisheries I,ahumtnry at Lowestoft : Dr, Worthington,
r Biological Association : Dr. Reay, Director of the Torry Research Station
Dr. Kemp, Director of the Marine Biological Laboratory at Plyﬁlmtlh; Mr. S. E.

Chandler of the Imperial Institute » and the many other people at home and abroad who helped, both
in person and by letter.

PART 1.
Introduction.

rition Survey was started in Nyasaland under the leadership of I)r.. I‘%. S. Platt tt‘) IIT\.C“ft‘l-
e ‘5_“.“ o f lllit'lll'Lti\-(: population of the Protectorate.®  1In ill]tlllt.ll}!l to general “”“f‘\ ey
B “"t“““_“ 1 ’.I '(l' of improving the health and standard of living of the natives.
e Ratern 1"’”‘? hat fish playved an important part in native economy, and that
et hecalnl](;):j?'f)jllt]:l‘:'.l'c h m! full development of the natural resources pfnssih]e—
i Nyasa'laml wﬂ'“'{ fi ake Nyasa itself. It should be noted that the lake occupies about
e r e ”wesﬁgdtm? 1{) ['11211;11‘\-* i 1939, thercfore, a Fishery Survey was started to study the
Lol WhUPC C-mmlt::\:inn ‘u'{t‘]1 t}lc'n'min Nutrition Survey. | —
B et s {‘”"n" : of the Nyasaland natives depend to a large extent on .’Ibll .fm t‘ 1eir
g f"‘““‘] g n;tl‘[t]{nch (prni('ins, minerals, especially calcium, and certain vitamins).
supply of prntcct.l\'c food S\“ )‘S ({l'éqil fish is not available to natives living more than about tI?rce
With rare exceptions, hm\fc.vc.r, th(;u rhlél crudely cured product is eagerly bought whg{ewr cigestile
e B i v E‘It];w-cl" ke é-il'his dric(l iisll is not only a welcome, but on nutritional grounds
by people li\;in;.;.zl‘WiW fmm‘ ;";.\tdof”thcsc .I]ilti\'["S who otherwise rely on \-’(;‘;.{(Etil].]]t’!. ti(]lll:l.‘(.‘:-'- (legumes,
e v e th? " “'] s roots) for the protective principles in their diet.  The importance of
green leafy \""'_V‘:cmmm' mT( ?U.nf{.))1'(-‘(“ii.1tutl when it is known that at least throc(]u:n‘ters of the food
these protective [[;;)(l.‘i w.]ll-- “—’ c;]ilts [.n.cl value—is derived from a single staple, usually maize or .kifrisu\-'a.
gl 1}101:5];11]'0‘[1]]';l])l‘jl:;”t:;h ;w)llld. .tlwl‘cfure, greatly improve the diet of the natives living far
An increase in the suppl e

from the lake.

Aims of the Survey.
T ke a survey of the existing fisheries on Lake Nyasa and to find the part played by fish
(1) To make a surve ) !

. A o i n 1 SOUTCeS > lake, : of the extent
gt lumot ; t to make an estimate of the total fishery resources of the lake, and
(2) To attempt to make :

2 w are being utilised. . \ | o .\ .

- thtyt UIL h IW%’HN) resources should best be exploited so that the main bl(‘;i_k of ?Ilc;};lm ;y ot
‘ T : r N X S0 =g v ol e e ac avail: e N
x It)l y ml)tu see whether more fish and better fish products can be made available

be damaged, anc see

natives,

Data Required.

¥ W ] - - ™
survey of this kind, it was necessary to collect data on the
In order to carry ont a survey :

following subjects - o e e
Thao dance of fish in the lake. g —_ .
(1)} _H“‘» 1]l)|1c],n\t which fish are produced in the lake. This will depend on the rate of breeding
2 1e rate at which fish are . s !
(2) and the rate of growth of the various kinds of fish. by eberies and matural enemiee
(3) :l‘h te at which fish are being removed from the lake by fis <
: e rate @ sh £

* See Platt—Report of the Nutrition Survey.




(4) The biology of the different species of fish,
feeding habits, and interdependence,

(5) The efficiency of the present methods used for the capture, curing, and marketing of the
fish.

including their movements, breeding habits,

(6) The food value and commercial value of loc
(7) The possibilities of increasing the
and by stocking other waters,

al fish products, _
supply of fish by improvements in the existing fisheries

Methods of Collecting Data.

The three main methods of collecting data were :—
(1) direct observation by the members of the Survey,
(@) the study of methods used in
(b) the examination of the size
fisheries,

(¢) observations on the locality,

all fish caught ;
(2) the employment of native recorders,
tinuous records of the fishing at particular places on the lake shore :
(3) experimental methods, Experimental work was planned to de
of fish and their movements in the lake :
different methods for curing fish
suitable fish for introducing into

This included—
both the native and LEuropean fisheries,
and composition of the hauls of fish caught in these

size, gonad development, and stomach contents of
The recorders were trained clerks who kept con-

termine the rate of growth
to try out different methods of fishing ; to try

and the production of various fish products ; to discover
impounded waters.

Survey, general.
The personnel of the Survey consisted of : Dg. L.

TrEWAVAS of the British Museum (Natural
History) ; Mgr. H, J. H. Bogrrey

» seconded from the Nyasaland Administration ; and Dr. C. K.
RICARDO* of the Zoological Laboratory and Girton College, Cambridge. Dr. G. A. C. HerkLoTS of
Hong Kong University kept the Fishery Survey in touch with the Nutrition Survey.,

The Survey was financed by the Colonial Development Fund, except for Dr. Trewavas, who received
a grant from the British Museum.

The original pl

ans were for the Survey party to work
inform

ation about fishing seasons was scarce, but
fish was during the rains (December to April

for six months in Nyasaland. In England
it appeared that the main breeding season of the

), and in spite of very short notice the party left England
at the end of December to see as much as possible of the breeding season. It soon became clear that

by the middle of January large parts of both the fishing and breeding seasons were already over.
Luckily, it was then found possible to extend the Survey to cover the whole year.

After six months in the field, spent mainly in making general surveys of the fisheries round the
laket and the habits of the different fish, Dr. Trewavas had to return to the British Museum, and
Dr. Herklots to China. Dr. Ricardo also came back to England in June for three months to work out
the results of the first part of the expedition and to consult with authorities at home on methods of
improving fish curing and other fishery problems. She had plans to return to Nyasaland early in
September to continue the Survey till January, and to study the fishery during the most important
fishing and breeding seasons, Meanwhile, Mr. Borley remained in Nyasaland carrying on the field

* Now Mrs. Ricardo Bertram,

T See Appendix I for details of itinerary and work,

10

| i : L he ceturned to England in order to
1 starting experimental work on fish curing.  In August he hm“lul;u by Hl_.; il inorder to
i |\b The outbreak of war then made it impracticable for Dr. Ric 1 I
iscuss the work. . 5 o e L R
tT:II iland in September, and the remaining part of the Survey had posty
yasale oeplLems = e
R Tects of this curtailment are® : ‘ e v ot b st ot e
e E" first parts of the main fishing and breeding seasons have not been hllifhulr, }u 1|I~ It
e ; : i Teheriee ¢ » habits e hsh
o tl]in gaps in the information both on the fisheries and on the Illalnta (I) the fis
o A ded as far as had been planned ;
i : -k has not vet been carried as far as he
‘ » experimental work has not ; ' geu plai o
2 th('. C\IE ible to make quite as many suggestions for immediate development as had
(3) it is not possible ake \ _
seen hoped. ‘ R N .
1 the N L‘itinn Unit recently formed to continue work in Nyasaland on Ilutf‘}ltlmnf] ul o ;
: rer, the Nu J 2 X srefore, be possible for him o
i f the members of the Fishery Survey. It should, therefore, be pns[]; l | \
. v . [ > : 3 2 g f e . - < SRR
by : fill in many of the gaps in the present information, and carry out furt mf'tl:} qci‘ :
: — : : Ty : fish stocks of the lake
o ihc i ynt'll work which will lead to a fuller understanding of the fish stocks «
tional and experimenta . rondhch
and the ways in which they may best be exploited.

Summary of Recommendations.

i ies + enlarged
1t of the Survey it is believed that the fisheries of Lake Nyasa could be (:nl 1rtp,l :
As a result « s ’ ‘ ’ S 1 o e
" li\ : to the stock of fish. Further evidence over a longer period is desirable to coi
without damage to § .
s 4 e A se livine in
‘30“(-1“5“’“_-_ th is a need for more fish in the diet of the natives— particularly of those living
e | it nore fish : tter fish products,
('li‘ the fisheries should be encouraged to produce more fish and h(,lt{‘r |1.:». 1 O e
- h-_i is vitally important that any extension or enlargement of the fisheries should be ¢
i ohechicons ‘ j : the effec the extension.
] ( )l sr the control of some officer fully competent to judge the (!f(.fl of ¢ exten A
-y ““(“'H t'. 1 whether most of the enlargement should be carried out in the Europe: ] s ‘
The questior . & . s o s : Bivopean Balerios,
Hg ti I fisheries is outside the scope of this report.  An increase in the ILuro) (I‘n; hesles; %0
. natve SNeries 1: > = o iy -y a1 . sheries shoulc
fnt t] ¢ tch is three times as large as at present, as well as enlargement of the native fisheries
that the catch is s as larg
i i - damagi » stock of fish. .
s without damaging the ‘ . ) o
. p()bblbl;:f tl is to be any extension of European fisheries, the following points are essential :
5 ere 18 any Extensy ;
& (@) The number of fishing licences granted should be limited. e with the o i
T 3 = - i S0 b o
b The licensee should keep statistics of his fishery and thus co-operate with oo i
h e lic o ep s . e , T 3
v ntrol of fisheries in finding out about the size of the stock and the amount of fishing
co sheries g
can support. . ’ g ‘ N
(¢) '['(I sisc‘lq for the new fisheries should be chosen so that they do not interfere with ny
¢ 1e sites wo s
is ative fishing beach. '
established native fishing ' o o ——r
{) The licensee should submit to mesh regulations if they are found to be m.u].s. ATy t :
“ future. At present no new seine nets or gill nets for use in the lake should have a mes
uture. : . Rek
of less than 3} inches and 5 inches respectively. ‘ ol s eyt
(6) The native fsheries are of great importance to the native populatior ; ;
8l -] i . b v s :
and they should be encouraged as much as pnssuhblc. e e et
(?)‘ In order to encourage and help the native 1[5]1[:1](],‘;:,.1 1_1 t| g AP
. ani ish tr: ‘hich will include tu » dles s
i 7 anise the fish trade, which w : : iy
a) build up and organise il § HH e i
e mstin:w demand for fish among the natives in the hills, and improy
conscious dems E .
methods of transport and marketing ;

* 4 " Q. 5 not n lude any recorc rork since done 1 Y. Mr, Bo. ](.‘y
5 T N ri 25 inch E: f e 1 of wo S1M d o3 B

Thi 3 ] sted i Ap II. |IU, and does not inc b T

Ihis repo; 1 was LUI]]P]L{LLI 1 Af

in N}'iih‘d]ilnll U‘_ I . Jllﬂ.l!. 1942}



(b) improve the material
(¢) improve the methods
(d) introduce methods

(8) Itis very desirable tl
information may be

and gear used in the fisheries ;
of curing ;

of control where the stock is bein
at careful statistics of fisherie

ollected on the lollowing points -
(@) The amount of fishing and the effectiveness
(6) The size of the catches
(€) The size of the fish and
From these daty it should be
stock is being overfished,

(9) The experimental work started shoq
inclide the following subjects :

"y , ion of the stock
(¢) Fish marking to show the movements of the fish in the lake and the proportion o
being removed by the fishery.

(6) Gill nets should be use

§ damaged by the ﬁ‘q]l?ry' 50 that
s should be kept wherever possible, s¢

of the various methods.

and their seasonal variation. S
the proportion of immature and breeding fish in the im{her e
possible to determine the optimum rate of fishing and to see w

This should
ild certainly be continued and enlarged. This s

S -cial species,
d to catch fish other than the present main cfnmmlmud 1
i size of mesh.
to reduce the number of predators and to discover the optnjnum C];m, s NPT
(¢) Methods of improving fishing gear should be studied, p:l.l'tlcllldrly I)’r)cq -11;{1 methods of
H i1 H
and ropes, methods of twisting for making stronger twines and ropes,
constructing cheaper and better boats.

(@) Experiments on methods of curing should be continued

~—particularly smoking and salting
—and investig

g E oy
ations should be made into the possibilities of prodtlumi, o'ih;zll; f;llllp‘:;::u[:cqt
‘ " i ive 1lls s
(¢) Studies should be made of the purchasing power of the native in the

methods of building up a fish trade.

v he supply of fish in the
(f) The stocking of impounded waters should continue; to increase the supply o
hills.

i ations s ntinued,
(10) 1t is also extremely important that biological observations should be co
should include :—

These
‘ abits ‘ he
(a) studies on the breeding, rate of gmth, (‘md.habit.s o;mdny Tf;
| .’f'i.f{lf]f(f Labeo, Barbus, Haplochromis, Clarias, Bari {m, and F
(b) (;bétzrvu'tions on the food of fish-eating birds and crocodile
feeding on the commercial species.

(11) Control of the level of the lake would facilitate an
ment of the lake,

Iish--—]);1rtiz:.u];1rly of
ngraulicypris :
S to see to what extent they are

Y increase in the fisherjes and all develop-
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PART 1L
A. Description of the Lake.

TOPOGRAPHY.

General.
f the African lakes, lies near the southern end of the Rift Valley,

Lake Nyasa, the third largest o
and stretches from 9° 29’ S. to 14° 25’ S. in a direction slightly east of south. (See map, fig. 1.¥) It

is 350 miles long, and about 50 miles wide at its widest part. At 147 S. it splits into two arms, one

of which continues in the main direction of the lake, while the other runs off at a slight angle to the

Both arms are about twelve miles wide. The Rift continues southwards, and along it runs

south-west.
The area of the lake is some 11,000 square miles,

the Shire River, which is the only outlet of the lake.
and its surface has been variously estimated at 1,500 to 1,665 feet above sea level.  The ground on
either side consists of high plateaux. Althouth there is a fairly wide plain between the scarps and
the lake in its southern half, in the northern region the scarps of the plateanx come close to the shore
on both sides. Thus, on the western side the land rises steeply to the Vipya and Nyika plateaux
(4,500 feet and 7,000 feet respectively), and on the eastern side to the Kinga (or Livingstone) Mountains
(8,000 feet) and the hills south of them as far as lat. 13° S.

The lake was first surveyed in detail by Commander, then Lieutenant, Rhoades (1902).  His charts
show that the contour of the bottom conforms, broadly speaking, to the trongh-like nature of the Rift
Valley, the areas of deeper water running longitudinally down the central part of the lake. There
is a fairly close agreement between the angle of slope of the land above and below water, so that the
areas of greatest depth occur in the northern portion of the lake where the scarps rise sheer from the
lake shore. Nearly the whole of the southern part of the lake, fringed as it is by plains, is comparatively
shallow, being under 100 fathoms in depth. The deepest sounding recorded by Rhoades was 386
fathoms, at 11° 10" S.

Description of shore-line.

The lake shore may be divided into six areas for descriptive purposes.
(@) THE SOUTH-WEST ARM AND THE WEST SIDE NORTHWARDS TO NKATA BAY.

This stretch of shore-line is for the most part gently curving and of gradual slope, and consists
of sandy beaches or mud flats running out under water for a considerable distance. Immediately
behind the beaches lie tracts of low serub ““ bush ™ country, very little higher than the lake itself and
often flooded and marshy in the rainy season. It is mostly fairly thickly wooded with small trees 10 to
20 feet high, which give way to reeds and coarse grass where the wide marshy river valleys wind down
to the lake. Much of the shore-line and all the river mouths are obstrncted by dense growths of reed
(Phragmites communis), especially where the conformation gives protection from the southerly winter
mner, and is based on Admiralty map 3134 (1935}, scale

* This sketch map was drawn by Mr. A. Iraser-Bri
in the Geographical Section, General Stall (1906), revised

4 miles to the inch ; on the map of scale ¢ 55l 500 compiled
and reprinted at the War Office in 1923 § and on the map G.S., G.5. 13026, Ordnance Survey 1916, scale 4055, sheets
'3 and 4, G4,
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gales.

- v . 7 . 1Mo
These reeds are present in all parts of the lake, wherever there is shelter and a gradually sloping
shore.

They appear sometimes in isolated groups standing in the w
hedge-like growth 5 to 20 feet in width, which completely prevents acc
beach.  Sometimes the larger bays in this
choked with ““ sudd,” which consists of clumy
These float for a time
wind, remaining

ater and sometimes as a long
ess to the shore and covers the
area, notably Domira Bay and Kota Kota Bight, become
s of reeds washed out of the river mouths during the rains.
as small islands in the lake, and may be driven into such protected places by the

there until some shift of the weather drives them out into the 1
however, considerable stretches of open, smooth be

Salima, Mkumbaleza, and Kota Kota.
west side as far north as Nkata Bay. N

ake again. There are,
ach, of which the most notable are those at Chipoka,
Small beaches are found intermittently all the way up the
orth of the Dwambazi River, spurs of the Vipya range begin
to run directly into the lake, and the beaches are much split up by rocky outcrops and headlands.

Important rivers of this section of the lake shore are the Lintippe, Chirua, Bua, Dwangwa, Dwambazi,
and Luweya, and there are many smaller streams.

() THE WEST SIDE FROM NKATA BAy NORTHWARDS TO FLORENCE BAy,

Here the scarps of the Vipya and Nyika pl
characterised by rocky headlands, s
small beaches at the
Florence Bay, and ev

ateaux come close to the lake, and the coast line is
mall narrow inlets, and underwater reefs. Many of the inlets have
back, but the only considerable ones are those at U

Jsisya Bay, Deep Bay, and
en these do not compare in size with the beaches at the southern end of the lake.

(¢) THE NORTH-WEST CORNER OF THE LAKE,
Here the scarp of the Nyika runs some dist

wide plain, through which run the Rukurn and
with intermittent reed clumps

ance from the shore-line, and there is a comparatively

Songwe Rivers. In this area stretches of sandy beach
are again to be met with.

(@) THE NORTH-EAST CORNER AND EAST SIDE AS F

In this stretch the Kinga Mountains
line is similar to that between Nk
of Mbampa Bay itself,
considerable beaches.

AR SOUTH AS MBamra Bay.

and their adjoining hills lie close to the lake, and the shore-
ata Bay and Florence Bay, but much steeper.  Only in the shelter
and on the edge of the plains about the mouth of the Ruhuhu River are there

(¢) THE CENTRAL PoRTION OF THE EAST SIDE AS FAR SO

UTH AS FORT MAGUIRE.
Much of this shore is rocky and without beaches, but there 1s a good stretch of open beach near
the mouth of the Kobwe River. :

Likoma and Chisamulo Tslands are themselves steep and rocky, and
there are few beaches except at the heads of the small inlets. South of Malo Point the stretches of beach
become larger and more frequent, in correlation with the decreasing height of the land immediately
fringing the lake, though underwater reefs and rocks are still present.
(/) THE SOUTH-EAST ARM,

From Fort Maguire southwards to the bar of the Shi

! re River, the lake is fringed by low-lying land,
and there is a great stretch of beach running

. all round the northern horn of the bight below Fort
Maguire. A reef of rocks runs parallel to this beach a mile or two off shore. There are beaches in the

southern portion of the arm, but they tend to be obstructed by reeds.  In the neighbourhood of Monkey
Bay, on the north-cast corner of the peninsula which divides the south-west from the south-east arm,
the hills again come down to the lake shore with consequent absence of beaches, except at the heads
of the hights.

14

HYDROGRAPHY.

> results (Appendix are s arised
Some hydrographical observations were made, and the results (Appendix I1) are summarisec
Some hydrog i se
below :—

rness of the water. G T L R
C]ea(l'; The water varied considerably in clearness. In the middle of the lake it was extremely
clear, and Secchi’s disc was visible to a depth of 14 metres.

mperature. e TR erad.. 5
e ](12) (@) The temperature of the surface water varied between 21'4 C. and 28-1 {f;.wl;]-d Ithi
se for 67 readings was 24-9° C. During March and April, the readings were all over 26° ., bu
average > S was 8% C. and A, i
after the beginning of May the values dropped to well below 257 C.
TEMPERATURE GRADIENT, o D
" "i'l i difference in temperature of 37 to 47 between the surface water and the tim.in w.n;u,
were 18 a ) . vees. e ot . -
The figures suggest that the temperature does not decrease regularly with increase of depth, but that
16 figures sugges at
there is a thermocline.

ion coneentration. ) o e 5 e A

H}'dl';ge“’“ yH of the surface water varied between 8-2 and 86, and the average of 15 r;. “]f”]h“ "]"(“;

1€ - o 2 5 L o v 2 I 1 -3 h

84 ('I}‘l lllllt, for pH decreased slightly in the deep water, and the figure for a sample from 16
4, 1€ Vi 2 AR MG -

fathoms was just under 8-0.

- sphate.
Alkalmny’ ‘i]a'ml I:‘h(-) ﬂ, value for the alkalinity is -0025 N, and this is about the samc as the .1].k.1]11uly
f1 (:) NI v ‘ll‘lcr‘q:(l I(’lk{‘-(;C(Jl‘{.{C (Beadle, 1932, p. 205).  The phosphate content varies (-nnsulvm]h]]y
g LAKe INatvasha ar i 245 it R = I e - . i -‘ " o 5
;, th in the different parts of the lake and at different depths. The values ranged from 0-02 to
»oth in the rent parts
parts per million.
nt. S 1e /415 M ] T i
e e'{:‘l:te verage value for the oxygen content of the surface water is 5:15 ml/litre.  The ll]l()illlllt
5 1e average value 02 e s et O WEE DTt tEAll
{ o liminished with an increase of depth and at 165 fathoms (302 metres) there was practically
of oxygen « : g
none present.
Curre(l‘“s. The only current observed —other than those obviously attributable to w?nd action n;' th:j:
]{’) { "(‘rq } w.a‘; an extremely strong set southwards in the channel between Likoma ]:_»]a.mfan
X rivers—— Se 22 ¥ A ‘ g ' " | - |
?I”” "/ 0] nd. This was sufficiently strong to hold the lake steamer Malonda at right angles to a force
1e mainland. S Was ¢ ; 3
5 hen s as at anchor.
ind from the south when she was a o ) ‘
o lv“vmi]i : wnd more detailed work on the hydrography of the lake is being carried out by Mr. R. b.fA,
n Fher 4 d ; 2g : P
B ;:rmp Since he proposed to concentrate on the hydrography it was considered unnecessary for
eauchamp. Since he b
the members of the Fishery Survey to make further observations.

CLIMATE.
Ral“ﬁ:z climate of Nyasaland is similar to that of the res't of ccntrzll.l".ast }-\frv:._‘;;i ‘ II !mr:utn]f:llthl:
confined to the period from November to April. ()11' Lake N_\.’EIS(’.I the rumf; are nsrmt y fl:;!.\‘ 1;:(0 “m].
period from December to February, and continue Sh{.{]'itll\-' later in the nor thcn.] }){;,.I'kl‘l . li( R.h‘d (,lt
in the southern portion. The average annual rainfall in the snuth.m'n part 'nf _th:. Lit [,(“;hin;:\:‘]h(. r“;d
Fort Johnston, is about 28 inches, while the more northern stations of Kota Kota, Chinteche, :
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Karonga show 50 inches, 70 inches, and 40 inches respectively (see Nyasaland Handbook). Rain
falls mainly in storms of considerable violence, alternating with fine periods.
Temperature.

The months of April, May, June, and July are cold. During August and September the tempera-
ture gradually rises and reaches a maximum in November and December, just before the rainy season
starts, though there is local variation in the time of greatest heat. January, February, and March
show a gradual decline in temperature. Figures from official records summarised for the five years
before 1933 show mean minimum temperatures of 64° 64°, and 65° Fahrenheit for Karonga, Kota
Kota, and Fort Johnston respectively, while mean maxima are given as 88°, 97°, and 85° Fahrenheit
for the same stations. Absolute maxima are given as 99°, 106°, and 105° Fahrenheit. Figures for
the maximum and minimum thermometer readings taken by the Survey are given in Appendix II.

Winds.

From August to December the winds are mostly light and easterly or north-easterly, though strong
from the east at times. The prevailing wind is from the north during January and February, and is
often strong. The rest of the year, from March to August, is the main windy season. During these
months, although local north or easterly winds may occur, the prevailing wind is south-east or south,
often remaining at about 35 m.p.h. for several days on end, and reaching a considerably greater force
in squalls. A very strong wind from the south, after it has blown for three or four days, is usually
succeeded. by a quiet period, but the wind soon begins again and gradually works up to a climax.
This continual pressure from the south sets up a heavy swell which seldom dies away during the calm
periods.  While the wind is blowing strongly a big, short sea is set up-—particularly in the narrower
parts of the lake. These south winds often prevent fishing and interfere considerably with shipping
on the lake, especially at the northern end,

Morning and evening breezes to and from the lake are also to be found—particularly on the
eastern side—which is somewhat sheltered from the south-easterly pgales,

A table of wind directions, as observed by the Survey, is to be found in Appendix 11.

VARIATIONS IN WATER LEVEL. v
Lake Nyasa, like the other large African lakes,

is subject to variations in surface level. These
are of two types :

(@) Anannual variation of level due to the differences in precipitation, inflow, and evaporation
during the wet and dry seasons. This is of the order of four feet, but varies slightly.

(b) A variation in mean annual level over a long period of years. This variation appears to
be due to differences in precipitation and evaporation which are possibly connected with
a cyclic variation in solar activity.  (Dixey, 1924 ; Gillman, 1933.)

Thus, the mean annual level, which stood at about 65 inches above datum in 1896, rose to 70 inches
in 1898, and sank to 35 inches in 1902.  Thereafter it rose gradually to 50 inches in 1906, but sank again
to 15 inches between 1906 and 1915, The level rose till 1917, dropped in 1920, and then rose through
the succeeding years, stood at 60 inches in 1924, and continued to rise till it reached 94 inches above
datum in 1931, Up to 1924 the mean annual level in some of the other African lakes rose and fell in a
similar way, but after this date Lake Nyasa began to differ from the others. In most cases the levels
began to fall after 1924, but in Lake Nyasa it continued to rise and reached the highest figure ever yet
recorded. Since 1931 it has fallen slightly.

The abnormal rise after 1924 appears to have been caused by the reduction in
Shire River, which probably became silted up after 1914-15 when the level
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Effect of variation of water level.

The effect of this rise of water level on the agricultural and fishing populations of the lake shore
is enormous. Large areas of once profitable rice fields have been flooded to a depth of several feet,
and rendered uscless. At many places the rising water has covered reefs and washed away sandspits,
so that the shelter they once afforded has disappeared. Though many important beaches remain, many
others have had their fishing value impaired or destroyed. It has already been stated that the greater
part of the land immediately fringing the southern shores of the lake is low-lying, and covered with
scrub bush containing many small trees. The rise of the water above its normal level therefore means
that much of the shore-line now runs throngh an area of dead trees and stumps, which make the working
of a seine net almost impossible, so that many communities have had to abandon this, the most favoured,
method of fishing.

The effect of the rise on the fish is much more difficult to estimate. 1t is beneficial to the stock
in that it reduces the number of nets worked, but it may be that the washing away of sandspits and
covering of reefs has spoiled some of the feeding and breeding grounds.  Again the effect on the rivers,
which are the spawning grounds of many of the lake species, is not to be overlooked. The rise of the
lake has greatly reduced the rate of flow of the last few miles of some of the rivers, and the ten lency
to form marshy and semi-stagnant deltas, unsuitable for the breeding grounds of fish, has thus been
increased.

Unless active steps are taken the lake will continue to undergo these fluctuations indefinitely
with the same ill effects on fishing, agriculture, and drainage. Control of the lake level— by keeping
the outlet of the lake free from obstructions, would help not only the fishermen and inhabitants near
the shores but would also have far reaching effects on the country. The fishermen would have the
advantage that they could then clear large arcas of beach for fishing without the fear that the beach
would be either completely dry or too deeply submerged in later years. They would be able to build
small jetties to give sheltered anchorages so that they could nse larger boats and not always have to haul
all boats out of the water after use as at present. Both they and the cultivators near the shore would
benefit by the increased lake transport that would become possible as soon as larger boats could be used
and permanent landing stages built.

Stabilisation of the lake level would alsh benefit the country as a whole by controlling the rate of
flow of some of the rivers. This, in turn, would reduce soil erosion—for the crosion is always rapid
when a river is constantly changing its speed. Soil conservation is intimately connected w?th l‘hc
problems of water conservation and re-afforestation, and it may be pointed out here Flml the fisheries
would gain from re-afforestation, in that timber for boats and fibres and preservatives for nets and
ropes could all be grown within reach of the fishermen.

B. Description of the Fish.
THE FISH FAUNA.

The first fish were collected from Lake Nyasa by Sir John Kirk when he was accompanying
Livingstone on his travels. No more collections were made for about 30 years when Sir H. H. jn]!llﬁt(m
Sent many specimens to the British Museum in 1893. Bnt.'h I’r{'nfesz-mr ] .]:, S. Mnu.rc, ‘:u,uml‘l“m]d,}f};
Commander Rhoades, and Dr. Cunnington made (‘_.n]l(‘{‘.tl(m..‘i in tl‘w lake on lherr' way up t_“ .‘li'\{.
Tanganyika between 1895 and 1905.  There is also a ('n]l(.'rtmn of fish fl‘lll.ﬂ I-ak.{.'. ‘.-\_\':1:4;1 l_n the ]%‘(‘1111.1
Museum, made about this time. In 1920 a large collection was :\'F‘fll to the BI.IIISII Museum |‘>_\ Mr.
Rodney Wood, and another in 1925 by Dr. Cuthbert Christy. These collections were studied by
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Guathonemus spp. Mputa, Ntachi .. G .. Mormyridae - 58
Marcusenius discorhynchuts Mputa, Ntachi .. o .. Mormyridae . 58
Alestes tmbert Nkalala .. .. .. .. Characinidae i 59
Haplochromis spp- (many names) .. = .. Cichlidae 60
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Docimodus johnstont

Key for the identification of the fish.

A simple key has been drawn up for the identification of the more important kinds of fish, and it is

designed for use by people with no special knowledge of systematics.® The key is built up in the following

way. Certain important characters are picked out and deseribed, and the fish are then divided into

s depending on whet her or not they possess these characters.
| gradually, by elimination, it is possible to find a

arouj These groups are then sub-divided
on the presence or absence of other characters ane
description which fits one fish alone. Outline sketches are given in Fig. 2 to help in the identification
and to illustrate the meaning of the terms used in the key.

The method of using the key is best explained by an example, e.g. Barilius wmicrolepis or Mpasa.
As the fish has scales go direct to No. 2 of the key, and then examine the dorsal fin to see whether or not
and is mostly spiny. Actually the fin is short and compact with only

it extends all along the back
and turns direct to No. 8. The scales are distinet and the

three fine spines, so one eliminates No. 3
ead and gill cover are visible through
and there is no small fatty fin, so one proceeds to No. 10, and further,
Now. since the dorsal fin originates in front of the

bones of thel a thin skin, and therefore one goes on to No. 9. The

mouth is pmlr:u'til:'r and toothless,

re more than 10 branched rays, to No. 11.

as there a
length, it must be a Barilius, and one goes on to No. 12 to

anal fin and the fish is over four inches in
determine the precise species. Here it becomes clear that as there are over 80 scales along the lateral
line, the fish must be B. microlepis.

scales, one would skip all the lower

T, however, at the beginning, the fish had been seen to have no
numbers and turn direct to No. 15, and proceed from there by a

similar series of eliminations.

Key for the identification of the more important species.

Scales present s - - i oz s o si 2

" | No scales on body 5 . i .15
Dorsal fin long and extending all along back, the greater part

2 of it with spines & i (i " - CICHLIDAL] s IT
Dorsal fin short and compact, with never more than three

spines : 3 : 8
Head broad, width between eyes more than 1/3 length of head ;

3. body deep ; total length up to 15 inches (39 cm.) .. Tilapia (p. 23) .. .. 4
Head narrow, width between eyes usually less than 1/3 length

. : i Ik 7

of head ; body deep or elongate

* [rull descriptions of the fish can be found in Boulenger (1909 16). Worthington (1933), or Trewavas (1931,
1935 and 1941).

This key is only of use for identifying fish from Lake Nyasa and will not work for fish [rom anv other region,

separations for this family of fish in a key.
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t It is extremely difficult to make satislactory




13.

15.

- 4 Back usually highest in front of dorsal i'l‘n-;

Three anal spines 5 oy iy 4 ¥
{F{mr anal spines ; colour green, often vellow underneath
(Tail fin scaled only at its root :
of scales on cheek below eye ;
often pink underneath ; i % £ s
< Tail fin coated with minute scales ; rarely more than two hori-

zontal rows of scales on the cheek below eye ; colour grey
L with vertical black bars o ity
(Back usually highest behind origin of dorsal fin ;
lower jaw 2-7 to 3+1 times in length of head
silver grey or pale blue

three or four horizontal rows
colour dark green or grey,

length of
; colour grey to

length of lower jaw
2+4 to 2-75 times in length of head; colour dark, often
L brownish-grey above, or wholly dark s

(Colour green or brownish ; mouth large with strong jaws, the

upper extending to below eye or nearly ; body rather deep. .
Colour silver or grey ; mouth with strong jaws not extending
4 nearly to below eye, upper jaw beak-like body slender . .
Not as Serranchromis or Rhamphochromis i >

.

Scales rather large ; bones of head visible
Scales small and thin bones of head
under thick skin

Mouth non-protractile ; teeth large ;
present N .
Mouth protractile : no teeth ;

through thin skin . .
and gill cover hidden

small adipose dorsal fin

no adipose dorsal fin

{Anul fin with 10 or more branched rays

Anal fin with less than 10 branched rays
Dorsal fin originating above anal fin ;
longer than four inches (10 em.) :
Dorsal fin originating in front of anal fin :

inches in length, often much more

J Over 80 scales along lateral line

145 to 55 scales along the lateral line
[ Mouth inferior, with larg
often hidden i 33 ™ i 7 5
Mouth with small lips ; one or two pairs of barbels evident on
upper lip i oE i s it s vt
(Mouth terminal ; anterior barbel minute, posterior barbel
short ; dorsal spine strong ati 5 .. ..
Mouth inferior ; ~anterior and posterior barbels of equal

fish small, slender, never

fish more than four

e lips forming sucker : barbels minute,

+ 4 length ; dorsal spine strong

Mouth inferior ;
L spine flexible
Rayed dorsal and
small % 55 4, . o o d
Rayed dorsal and anal fins short ; adipose dorsal fin present ;
all barbels simple ; teeth small s
Rayed dorsal and anal fins short
mandibular barbels branched ;
on lower jaw

posterior barbel longer than anterior ; dorsal

anal fins very long ; all barbels simple; teeth

» adipose dorsal fin present .
patch of long curved teeth
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E vii D
T. shirana (p. 37)

T. melanopleura (p. 39) .. —

T. squamipinnis (p. 25)

T. lidole (p. 34)

Serranochromis (p. 55)
Rhamphochromis (p. 56)

Other Cichlidae (pp. 60 and
43)

MORMYRIDAE (pp. 57, 58)

Alestes imberi (p. 59)
CYPRINIDAE .. v 10

= e
— .. 18

Engraulicypris (p. 53)

Bartlius ., . w12

B. microlepis (p. 50)
B. microcephalus (p. 51)

Labeo (pp. 41-43)

Barbus g 24 Lo 14
B. rhoadesii (p. 53)

B. eurystomus (p. 52)

B. johnstoni (p. 54)

Clarias (p. 47) ‘

Bagrus (p. 45)

Synodontis (p. 59)

G T TANT SPECIES.
DESCRIPTIONS OF THIE MORE IMPORTANT SPLECII -
e [ seribe The i mation for cach species is
In the following pages the more important fish are described.  The information f |
n the following pages ] ;
arranged as shown below &
SCIENTIFIC NAME.
JATIVE NAMES, — o % S e R . r of the fish.
s l1 N.— Brief notes on the shape, distinguishing characters, and colour «
DESCRIPTION.— S 0 g s
EconoMIic IMPORTANCE.—Brief notes n]n‘ wlhy 1tl 15« ‘][:)t:(v:[]-t(li;cfti-ihntil,“ e
TION 5 the geographical and season: S
DistrisutioN.—Notes on i
ale . . 2 LT TS ""‘Ell’lll‘
ldl\c.\] F CAPTURE.—Notes on how the fish examined by the SIIII\L.} were catg
METHODS OF C JRE. A i o o
SN ight, and condition factor ‘ . .
s1zi.— Notes on the length, weight, ool the fish. e
;IZ[“ ]I:z NOTES.—Notes on sizes and numbers of sexes, age of maturity, breeding
REEDING N 15, — £ |
: abits connected with breeding. - e
R wml“t(\' Notes on the food of the fish, as shown by examination of stomach contents
FEEDING HABITS.- ¢ ;
B ins »tails qach species, of the
ix VI sl how the data were collected and contains the details, for each spe
Appendix VI shows : somtanathe de
i S s and by the native ¢
speci 3 exi d, both by the Survey
specimens examined,

r }Ih ci I bl > mrong t]‘) ).1(" \ il a Dy .| ])(1{'1{111 f{]”(i ii] 5. ] as
] ] ic is r L.“C]‘ttd t] |II|1thHt L I .dl £ h ] _J 1 1 sl 3
[ he g.,(?!]llb I J'-Za ia, Wh] l 15 (I 10

i ance 3 m in the first rank of
in N Four of them are endemic, and their abundance puts them in t
six species i Nyasa. OUr « 3

economic importance.

The six species are :

T. shirana Boulenger.

T. melanopleura A. Dumeril.

T. sparrmani A. Smith.

T. squamipinnis (Gunther).

T. lidole Trewavas.

T. karongae Trewavas. o -

T. shirana is immediately disting:'ishab?e by the fact that it has four spines in the front of the anal
B et m’“”‘the ;;ufl:: (Ti;'}d(i;t;:ﬂﬂl the rest in having only eight to 12 gill rakers illStL"Ei(I

R i -'{.' st gill arch.  (See fig. 3.) 1. melanoplenra grows to a ]'Ell”g_{{.'l' size
of 17 to 21 on the lower part of the firs _5’ f scales along the body (29-82 instead of 27-29 in a longi-
v qurrmrm-:f ;md\ hri"lsl p g\,]:z:ttcr: i‘}‘]‘(““tll"t';' f(i}n;.( ' [.;I1 ‘]ifc young '!'.“mw’-mmp!cm'a may 'I)c distinguished
i Immf .thL ill ;ﬁsh on the belly. T. sparrmant was not seen in the n.nun Inke.‘ o
by ‘the presence o l-l l-“ \. ; 'S ATe Very tlvusel\r related to each other, and are dil]uru!l. to distinguish

e ‘r(\mm'““?g SI;C?'K'? ‘]i“SLdCI.IS}:E]y coated with minute scales, a character whufh accounts for
gl o t“_”_“““" Ld{i ‘:r ‘which they were all formerly included. When _Un- 51_11“_'0)' 1_"?‘[(:.]10[{
e b 3‘1’"“"’”"'f””’f‘“*‘ lm::r the ﬁshes identified as 1. squamipinnis, the natwc.s drstlrlg.n‘n.nhe;ll—-
S ‘ras fmIllzzll):];cﬁf(:gwih stages and reproductive phases of Chambo—specimens which they
in addition to a numbe ‘

- Lidole.  The conclusion was reached later that
ot Chambo, and which they called Lolo or Lidole. The unlu_llu 11;i i“‘ : “(“%“m e e
e B el ¥ o ¥ - o T % s itis Mue s
e e ifically distinct. On the return of the Survey to England t 1;_ ]| b e i
;e were specifice 1t . - species and also of a third, which has
these W‘il:c Il ftI‘IIy and was found to contain examples of both species anc
> are © b
was studied care

it tails) of T'. karongae were collected
T. karongae. All the specimens (except one without details) of T. karong
heen named T karongae. s



Fig. 3. Heads of Tilapia spp. with the
cut away to expose the gills and gil
the anterior arch,

gill cover
rakers of
Ao T onelanopleura, specimen with 8 gill rakers on

the lower part of the arch and 4 on the upper,
B, T. squamipinnis, specimen with

I8 gill rakers
on the lower part of the arch and 4 on the
upper,

(The length of each fish js 23:5 cm)
by Christy at the north end of the lake, where the Survey saw few Tilapia
to October, of which the Survey has no experience.
(with one possible exception to be noted below)

v and in the months of August
lieved that the present records
L Ssquamipinnis and T. lidole.

It is, therefore, he
include only 7
FIGS 4 AND 5,
DISTINGUISHING CHARACTERS.
Since these fish are the most important in the ]

ake, and the most difficult to se
notes are given to help in their identification.

parate, some detailed
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Vig, 5. Tilapia squamipinnis and Tilapia kavonoge
I

.';_' squaniipinais, Zeya, of 27 cm. from Messrs, Yiannakis® beach
_II' sguanmipinais of 30 cm, from Karonga, ;
_f. karangae of 26 cm ., [rom Deep Bay.  (Collected by Christy.)
U, kavongae of 29 em. from Karonga,  (Collected by Christy.,) !

(Collected by Christy )

(Female spent

{(Photographs repraduced by permission of the Trustees of the British My
A e stum )

-om fry sheltering in the maternal mouth, to a size of 41 cm.
squamipinnis below 28 cm.
Direct

" T'. squamipinnis is known in all stages, [r
T. ldole is known between 28 and 40 ¢cm., but was not distinguished from i
The proportions of fishes vary with age and size.
available individuals of
29 and 39 cm.

T'. karongae is not known to exceed 29-5 cm.
morphological comparison of all three species is, therelore, based on the few
2 = ST oy £ :
29 or 295 cm., and 7. squamipinnis and T lLidole can be compared only between

THE PHARYNGEAL DENTITION.

The most reliable structural character distinguishing the three species is found in the toothed
which lie between the lower ends of the hindmost pair of gill arches. The
st in 7. karongae, smallest in T, lidole. The
behind than in front (at the apex of the
Cand form the dark areas in the

pharyngeal bones (fig 6)
toothed triangular or heart-shaped part of the bone is large
teeth are very small, and form a dense felting, more dense
triangle). The anterior teeth are pale, the posterior have brown tips

pho tograph.

Prororrions.

The depth is measured as the greatest depth from back to belly, excluding fins, and varies con-
siderably within each species, but on the whole is greatest in 7. squamipinnis and least in T. karongae.
For purposes of identification the length of the body is taken from the tip of the snout to the base of the

audal fin,

The natives said they could distinguish T". lidole by its
99 cm. this could not be
read than either of the other two species.

having a bigger head and smaller tail than
T. squamipinnis. In specimens of 28 or confirmed, but was nearly always so
in larger individuals. 7. karongae has a markedly smaller 1
The length of the head is taken from the tip of the snout to the hind border of the gill cover.

The three species also differ in the size of the mouth.

uishing characters of the three species are summarised in the table below :

The main disting

—

Species T. squamipinnis T lidole T squamipinnis T, kavongae
and lidole
Sizé ot fish exaniineéd - 2934 cm. 29—34 cm. 17—294 cm, 17—294 cm.,
Greatest heieht of back behind first at back of head —
i dorsal spine
*Length of body .. i . 2-3—26 2:5—28 2-3—2-8 2:4—2-9
Depth of bod ; o -

Lonitt ot b 2831 2.6—3-0 2.6—3-1 3.03.2
b B
Length of head
Length of head .. ; 2if—3-1 &A=—G1 2:7—3:2 30—3-3
Length of lower jaw
Sides of toothed area of lower ljl'myng".al ;

BAds o o) i .. | slightly concave concave concave straight
Iry carried in month of mother till they B

reach length of b b 15 mm, 40 mm. —

#* This means that the body is between 2-3 and 2:6 times as long as deep.

Tilapia squamipinnis. (Appendix VI, Tables A, 1-13.)
N;‘\Tl\"i': NAMES.

Chambo ; (females and non-breeding males) Chambo, Kayawa, Sanga, lgege ; (breeding males)
Ngwalu, Nchesichesi; (young) Kasawala, Katungulu, Kababa, Kambuzi ‘
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DEScrIPTION,

Tilapia squamipinnis is an ovate fish with a long spiny dorsal fin, a broad, blunt head, and a small
terminal mouth set with bands of small teeth.  This description covers all the Tilapia spp., but the
distinguishing characters are given on p. 25 and in the key, p. 22
the young and the breeding females are pale to dark grey on the back, passing through silver-grey or
silver on the sides to silver-white on the belly, marked with five to nine broad black bars extending
from the back towards the ventral surface. These bands are particularly well-marked in the young,

but may be indistinct in adults and entirely absent in breeding males.
see p. 28.)

In colour the non-breeding individuals,

(For colour of breeding males

EcoNoMIC IMPORTANCE,

T. squamipinnis is economically the most important fish in the lake.

It is extremely abundant ;
it lives close to the shore during a large

part of the year : it is casy to catch ; it is a suitable size and
shape for curing, and it is particularly good to eat. It forms the major part of the catches of the
fisheries in the lake -particularly at the southern end.

This fish and T'. shirana together probably include quite

threequarters of the total weight of fish
taken from the lake, at least in its sonthern half,

DISTRIBUTION.
1. Geographical.

A study of the fisheries shows that this species is particularly abundant at the southern end of the
lake where the water is shallow and there are extensive sandy beaches and patches of weed. It con-
tinues to be abundant northwards along both shores of the lake as far as Bana on the west and Mbampa
Bay on the east. Further north the water is deeper and the shores are more rocky, so that although
T. squamipinnis appears in large numbers wherever there is shallow water with a sandy or muddy
bottom, it seems to be scarcer in this region, and is no longer always the predominant species.  Buf
it is much easier to catch fish in shallow than in deep water, so that Tilapia may be equally abundant
in the open water though practically never caught there. In most lakes a fine flax gill net is the best
method for sampling open water faunas and Tilapia is generally caught in large numbers in these nets
(See reports on Lake Victoria, Lake Rukwa, ete., Graham, 1929 - Ricardo, 1939.) In Lake Nyasa
exactly similar nets were used, but Tilapia squamipinnis were rarely caught in them, even when the
nets were set in shallow water where the fish were known to be abundant. The fact that no Tilapia
were caught in gill nets set in deeper water therefore does not mean that these fish were not present.
All that can be said is that neither the Survey nor the native fishermen have any real evidence as to
whether or not Tilapia abound in the open water. In other lakes closely related species of Tilapia are
usually found in shallow water, and by analogy T'. squamipinnis might be expected to be an inshore
form.  The stomach contents of the Nyasa fish (sce p. 83) support this suggestion.  All the stomachs
examined (except a few that were empty) contained fine organic material and debris, and this material
is more abundant and easier to collect near the shore than far out in the lake. Occasionally, large
shoals of Tilapia were seen swimming some distance out from the shore, feeding on the clouds of
algae that appear periodically in the surface waters. Although the fish can only feed intensively in the
surface layers when the algae are concentrate
weather is extremely calm—it is possible
enough food in the ordinary plankton.

From indirect evidence then, it seems probable that this fish lives mainly in inshore waters, but
that it may make considerable migrations both to other parts of the shore and to the middle of the lake.
A number of fish were marked in an attempt to study possible migrations, but so far not enough marks
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d—and the algae can only remain concentrated while the
that fish living permanently in the open water could find

have been returned to show significant results.  Both l.itll'()llt‘.il]}s and }lilti\‘(‘.‘j told 1?3 about mi’gr;tt.iou's
they had seen, but the reports were vague and contradictory, so that it was unpnss‘lhle to get ;I.'l]_\,- “]m_
of whether or not large movements of fish had ever been nhsm:\-'cd. v.-'h(-lh.cr the I'{\'Iilllf‘d movements
were erratic and occasional, or whether they were regular and in any particular direction.

2. Seasonal. ‘ o |

There was unanimity that at certain times of year the fish become scarce nn. the fishing hl‘.ill'.l.l(‘.s.
though the scarce period was not everywhere at the same time of year. In the l'({l'l \[n%mstun r('glfm,
Salima, and Kota Kota—where the beaches are exposed to t!lc 5uutI‘1--cust " the fish are scarce from
April to September which is the period of strong south-east winds.  From E'aup'lf'ln\lnl-r tl[ r\|-)| ?l. in the
calm weather, Tilapia is abundant near these beaches. At Marembo, the Tilapia are said to be
abundant in June in spite of the strong winds and this may be due to 'l!!c! fa.t‘t that the bay here faces
north and is ‘shc]tered from the south-east. In March there werc‘nn Tilapia to be seen at Marembo,
whereas they were abundant in the Fort Johnston I'C{.{IIJIII at that t1fnu_ but by June they I‘I{Ill. ;1].}|)0urvd
in considerable numbers. In many other places Tilapia were szm} to be scarce at various times of
year, but the dates given were vague and it was only possible to cmmn?l t|1(."stutomt'nts at a few plzl(‘-es.

Native records show that at all recording stations, except the Shire River, lill’g?l’ num.bm‘s of r‘lsh
are taken in the first months of the year, and again from August to October, than in the intervening
months between April and August.

When the fish disappear from the beaches the native fishermen say that t?u‘y move away to another
part of the lake. It is clear that the fish do move out from the shore during .thvsc tmwr—_‘.., ifut tllt“r(.?
is no evidence as to how far they go. The fact that quite large Imul,?s are sometimes tuken‘m intervals
between strong winds suggests that they do .nnt l.l']()\’() far, and this is ‘Sll]‘ll)(}l'l’t'll l)\,f ;“\-1:10‘11;:.0 f["[_)l];
Monkey Bay during the windy season. In this region llw.re are tw“.bt:;u_]wbl’ tm(() uu}slm It ]L_ ).dy]\:;ilt
exposed to the south-east and one inside the bay .w}m‘h is usually shelterec : | "l'l‘;.l 1}14(1.‘1? ml;. .l;v
large catches were made on the exposed beach, wrhllc on windy d‘uys when this }(;-\IL'I yieldec :m.t hing,
fish were abundant near the sheltered beach (see 111.sut m.up‘ p. 13). On the (ft]l(:r Imn‘d,'m the 1.111{1(.1.1(‘
of May, the huge seine net used by Messrs. Yiannakis, which stretches “’Lj.ll (_m: ,mlo tl.m ll'll\{‘}:]lf‘!'d L;’u,]%{.]l.t.
prart.imlly no fish for a week even though the weather had been cul.m during l‘mt‘pf.:rm;t.] ; tzll.sl sn’%c,sﬁ
that sometimes there are extensive movements away fr.om bezu:h{.z:«' to u{th‘mt' lhTt.b, 1‘-1;;(. l;a. fl;,‘f‘lt‘.pllth.(
scarcity ol Tilapia inshore during the mwera* season is not entirely due to the difficulty of fis 1ng in
rtmg!zk:\:‘:,tx;rxﬂ.u-isc: Tilapia squamipinnis is not .‘cqua]ly’ abundant thrf)}.lglilmflt thc.yczll;:;f} ti:‘l;y:ql)ic.adl‘:
with the possible exception of the beaches in the Shire River, ln!t tlll? !)‘(I].{).(.ll‘Ji Tm::;nthmt\t ’ ::l 1\.]5,1]:{["]1
the same in all areas. Chambo were found to he.:smrr.e at every p .u.t.r\-lzf (,I(' :y : u_{.].thc B}’lr ; t ;;m,t
and April, and everywhere other seasons were said to be Imml:n ‘Ati oeiably Avgsst O i ot
Jolsik i catchies seaaiee e . i JUHEII lll er l‘;‘;n:u‘“]‘;r rg’h:m;‘i \;v(:m Lcing tukcn.
hand at Monkey Bay at the end of May ;:1}(1 at Mzu‘clx.]bp HF.t 1c.rumt}u. i(\.,(.i;c; I;l,]'.l : ],{.\ i”[i”{'.m.{.d % lw(;
The facts suggest that the abundance of 7. sg-srran:.zpy:.;n.a nmr” ‘II’L ,) .t e : ,;lt}h_'{..m ouns ¥ 90
factors, the weather and the breeding season. The period of prevailing strong sc i " 1de

with the scarcity of the fish on beaches exposed to these winds, and yet includes a time when they are

abundant on certain sheltered beaches. The great increase in the size of the catches at Kota Kota and
€ i 2T Le Al . . i

e : a breeding
- . : > hreeding season, and is probably due to a E
the Bar in September coincides with the onset of the 8

migration,

* ' mwera " = south-cast wind.

e
~1




The further evidence needed to determine the movements of this fish may be collected in two ways
continued native records will establish the time of its appearance and tlisnpp("m':mtte' at different places ;
and marking experiments will show whether the shoals desert one beach for another, or whether they
retire periodically from a beach to the open water and return to the

same locality again. Records of
wind direction and force should also be kept for comp:

arison with records of catches.

METHODS OF CAPTURE,

The figures in Table A.8 show how the fish examined by the members of the Survey were caught.

Out of a total of 8,460 fish handled, the majority were taken in native seine nets, 662 in native traps,
and 139 were caught with survey equipment, 101 in gill nets and 28 in a small seine net.
The varions fishing methods used by the natives are described in the ne

Xt section, and the numbers
caught by the different methods during th

e different months of the year are set out in Appendix VIIL.
Si1zr.

During the work in the field 1,150 specimens were measured and
These, excluding Makumba (see p. 32) ranged in length from 6 to 37 em., in weight from 40 to 850 gm.,
and condition factor from 0-9 to 27. The commonest sizes seen by the expedition were from 25 to 33
cm., with a maximum at about 27 to 28 em.  Native records (Table A.9) show a range of length from
8 to 39 em. for 2,710 measured specimens, They also show that the size of fish most commonly
caught was between 25 and 31 em., with a distinet maximum at 30 cm,  Table 3 gives the numbers of
fish of each particular length that were examined.  Since all types of fishing were included, these
tables give an idea of the sizes of fish most commonly caught, but do not show the proportion of the
various sizes in the population as a whole, because most fishing methods are to a certain extent selective.
The fact that fish below 25 cm. are fewer in number than larger ones does not mean that small fish are
less abundant (that would clearly be impossib]c}, but that they are less often fished for, Since the
larger specimens are al] caught in large meshed seine nets or traps, neither of which are selective above
a limiting size, and since the measnred specimens were picked out at random, the tables should give a
fair picture of the relative abundance of the larger sizes of fish. The figures suggest that above the
length of about 30 to 31 cm. the number of fish markedly decreases with increases in size.

Table 3 also gives the average weight and average condition factor for each particular length.
These figures have been worked out from all the weighed and measured specimens, and they can be
used in the future for determining the approximate weight of any fish of known length where it is not
convenient to weigh the fish itself. (See Appendix VI, p- 126.) The average weight and condition
factor are probably a little low in value because they are based on figures mainly from outside the
breeding season, and fish are at their heaviest just before they begin to breed.

Both Survey and native records show that the fish tend to be rather larger in the Fort Johnston
region than at Kota Kota and the places further north,

865 were weighed (sce Table A.2).

BREEDING HABITS OF T, SQUAMIPINNIS.,
Breeding colouration .

The colour of breeding females, non-breeding individuals,
to seven broad black vertical bars, and has already hee
(Ching’anga or Ngwalu) are pale silver-grey or blue-grey, with the stripes less well defined and with
the top of the head and anterior part of the back a brilliant turquoise blue, - These blue I1,u:1ds make
the fish very easy to see in the water, and on clear days they can be seen swimming a long way below
the surface when the normal grey fish are invisible,
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and young, is grey, marked with five
0 described (p. 26). Breeding males

H,’1‘f}i';':{lg{‘.:%is?;;zerliIlg dress were seen in large numbers from January tn"{-;i.r?_\-' .-"\‘]jn],l lln1,t[‘.:}lft1(:rjili;,~; th’pV
disappeared and no more were seen during the rest of the survey. ‘T-lll\,("ltit..{ll‘(.\h (-‘]‘I.‘(I‘“‘t .t) l(; S0
show that they were abundant in the early part of the year, that they (I]h.l]);)f"xl'l!‘t in ; ]nlr ; fm(g : 1 ‘ Il{'v
began to appear again in September. It is probable, therefore, that Ih(-f_\_! are 11-1_)1I1’]Ef.lflt ,r,(TT ; f.p![u; )(,r
to the end of March, and that breeding takes place between these C.\T.T{‘II:I{‘.‘-\, [he presence -n large
numbers of females with recently ** spent * ovaries,* many of them sheltering young fry, tiu: l(vllrl‘(_\' of
females with ripe eggs, and the fact that the Ial'ctzflitlg colours of the mahis ‘“-fﬂ" ‘I(THI‘II'{{IHI;.‘IT"‘ ?:1 1?]1;1:1’(‘(:
during February suggests that the breeding season is nearly at an end by early Febr uary, and that it may
»at its height in December.
. dl’['lht:z }(]!i;li{:llz'rtu]::; Il';}(t-‘tthis conclusion is summarised below and in .-'\|>pcmli$ VL T:lh-}(‘ ;\:]‘ shows
that at Kota Kota from January 22 to February 8about 30 per cent of the fish cauglrl. n seines w.ern
breeding males.  In the Fort Johnston rogin-n from February 11 to )lar(f'h's lh(ﬂ;::;:}: t;nn;a[ ];1(.‘.{.‘.(11;'1?,'
males had dropped to 10 per cent, and during the voyage round ‘l]h(' I,ll\; on 1 .‘| A 'a .U,ml a }\“‘Yl (“l_\,_
appeared altogether, the last one being seen at. Deep Bay (.m f\])[‘l- II ’rmin’ (i'm,-l‘_.”'\,-\‘,l : .l|mt- ‘m
number of Ching’anga having the full turquoise ml.{mr h{'(?;‘lm(‘ f-»ll]d]‘lt(.: :}lrllt a " ingy ;:n.‘(.l:uhf inge
became more common. At Messrs. Yiannakis's station on February 22-23 most of the fish had the
(]“][U'?'l:;):jt;:lrl‘litt.‘:(:::’.(‘.x:lminntinn of the gonads are slmle in Table A.5., and il.'l thn;&v‘ I'lrgm’“u‘;,. 1.1111105 .Itmltlt
in breeding dress and with normal colouration are included.  In htll‘(.lryfl"lg ft :L ‘;,‘;mm h\ zlt .mu:.«.]).(.h
remembered that it is much more difficult to determine accurately the stage f; (‘l.f.( n|:|.n(‘n ‘m,. ?;1:1 {_r}_-,
than in females. Whereas in the females the soxna.l pl}'n‘(Ili(‘l'S are hll"{.{’(.“(tll‘tl‘I‘{)'Ilsilmlitllln‘lli(,‘.,‘ié.{,‘al \?Il 11‘:'1 (%
transparent bag, the male products are minute and .][1\"]3]]]](‘ to tll(:‘ naLS.t ?}f' I-]tmiq l:i{_:(:];l] I:il:.])ulrsj
throughout as an opaque strip.  The male gnnzld} is extremely n(u"r‘n\s wlltI I‘r 1“ ﬁ‘n,(l!lm t. I (I‘ _tf(?n.“_;b
enlarged, and often folded, when the fish is preparing to breed. .“. 15 |T0.‘j.‘:!. }\{}', ll.ln‘..ul . l 0;,:‘, lll;_?]llbll
v e t.]{liet " testis from a ripening or ripe one by size alone, I.mt it is L'.\t.l eme __\.(Ill |I(:” l‘ ljr ({-i ({n‘nfl]? Id_
“spent ” testis.  After a time the colour changes fr()m‘ a milky whl'to. to ]);;lklh 1 IJ]llll\-'\-‘]I].(ll‘n'(_ t uJ‘ (,)I(lst
are lost, but this may not be for some time after the milt has |)l‘L‘n‘Es]?('i_%, . m,“;lj].h,,lr ‘(;:Il](‘.::‘;llt.lllf-;lltlt \
found in males with the duller colouration. III}‘ ti.l(' t:%l)le”\«'cryil:mrf ‘ spe n.‘r ) illl;mf,{l:t‘ ”L‘; )C{nt]i. ;:L Ithlz
probable that some of the fish put down flst lr‘l];(;::z;.{ or “ripe " were act “spent,” a
i inge was appreciated at first.

“‘e'*"fl“i‘li (tizi.,fltllil"gstJiI;:l‘:llllelItl:fi)it?\tli?(Jl\]:ttllillfI: after early April, ".L-'h{’fl the males i’n Inl‘ot-c“li;r’];.: ‘:'ll‘l(‘ss'ha.I(_]I;iiS_
appeared, no more males with enlarged gonads were seen till June em(_l j‘ul._y’. --f\t,;t arfnl: :), (\II'I‘t lu'r:
Johnston at the end of June, about 20 per cent of th‘c T]l(ll[?s hi't’{l lcatv:: ht:ul‘n‘lg\t .? (tu : ;‘(:_”.111‘{[.1‘1‘
Kota Kota in June and July about 15 per cent were * ripening and 15 !mr. un ..b g;rt;n.g_,i . r;[f
suggests that the male gonads may start to develop some time before the appearance of the breec ing

rr

~ ation. o - 5 T Y
mlm;{:::;:;; the females it is not possible to determine whether t;u l,l-“:}l]] 1{: fJE'I(;L‘:}:EEfH[::];] ::::;i:]?t[
appearance, except that it may be carrying young fr}r. OIE" f(‘l{:;d [ “‘IC lh_}m“qt S ‘(1(‘.;11!-,tf‘u[
Likoma as late as April 26.  The records of two ripe females ;11. (‘)Itlllt - ()1]}"3 ‘wi‘%‘ the last i ‘)c' farriales
for this species as the existence of 7. karongae was not then suspected. TWIse ast i
R TIPS -y Lo March 17. e S IR s
W(.r(.';‘}(linr(::13‘;11:}1‘1'1I1[(}:[1:|1:r1:11;l examination (in Table A.5.) show tll':’|t h'('-‘t'.\jvc‘cn :llzlni‘llii.I‘_\-‘ i(mfl ?:I-II}’, f.n'ptll'
» females examined in different regions had “ spent ™ ovaries, w It‘rtdh during l}tlo anc
vent it Ehe: temales: examine “spent.” It was not possible in the field to determine how

July only 4 per cent of the females were
o i 5&:;: Appendix VI for deseriptions of development of the gonads,

29



-

e a i

Ct

fz

e

B
B

to
(C
th
th
th

whether the
ate as May
of females
ds were

long previously the eggs had been shed, because ““ spent ” gonads are similar in :1}1])(?&1‘1111(:(3“ :
€ggs have recently or long been shed. The large number of “ spent * females recorded o
does not mean therefore that the breeding season continues on to this period. The ariey y
with “ripe ” ovaries, even at the beginning of the Survey when males with enlarged g(md‘ ry an
abundant, shows that the main breeding season did not occur between the months of ,]:111111.1 st
July.  The proportion of the females that were ripe "’ was only 12 per cent of the total num }ler?\-z'lrch‘
females caught, and most of the ripe ” fish specimens were taken between January e
Only two were seen from March to June, but in June and July at Marembo the proportiol e
females rose to about 30 percent.  In May and June individuals with gonads starting to develop nd
up from about 10 per cent to 40 per cent of the numbers of females in the catches during tl?ut 'I;;ixtion
Native records (Table A.9.) give similar data on the breeding season of these fish. The dlst‘fl Searl
of the males in breeding dress has been mentioned above. At all four recording stations they disapl 10
and reappear in the same months, sn e slﬁ ﬂ h
time in both Kota Kota and Fort Johnston regions. In the females the figures show ;1‘\-'cry" 11§g
proportion of “ spent ' fish- -particularly in the carly months when a few individuals were still caf r1‘)(0m
fry in their mouths. A scarcity of females with ripe ovaries is also shown, even in the months If

Sl a6
August to October, and this indicates that the breeding season had not really started by the en
October.

Survey and native re
until the end of October

1 of ripC

ggesting that the breeding season occurs approximately a

R -
cords together suggest therefore that t in full swing

the breeding season is no
and is dying out early in February.

Breeding habits.

No data are yet available on the mating
by analogy with closely related specie
depressions in the sand or gravel
water was clear, but they were

and cgg-laying of these fish. From native reports, qlrﬁ
s, it seems probable that the eggs are shed and fertilised in circt i
. Depressions of this type were seen on several occasions WhCU.tur
said to be the nests of another species.  The fertilised eges, about 4 ;
S mm. in diameter, are taken into the mouth of the female and are kept there during (l(t\-’t‘-lﬂl"mno'
and until the yolk sac has disappeared. The brood stays near the parent until the fry reach a Jength ¢
about 15 mm., and during this time they may return to her mouth to rest and shelter. As in moS
African Cichlidae, it is the female that shelters the brood, and fish w weee
seen in the early part of the Survey.

While the brood is with her, the female come

ith young fry in their mouths

i Jiallows:
s close inshore and may seek the reed beds and shallo ’
Any inlet in the lake shore, the mouth of any stream, however small, appears to be a special attraction

shi ] : : I ) antage
and the reedy shores of the Shire River seem to be favourite nurseries.  The fishermen take advantas
i it 1 . i ” at 0
of this habit to set traps in fences across small streams and inlets. The Survey records show that ;
’ . ' ' X 7 . er
430 specimens trapped at Kota Kota between January 23 and I‘ehrum‘y 8, the gonads of 109 w

: ; ; -1y <fi]] had
examined, and were all found to be ovaries from which the eggs had been shed. A few fish still ha
fry in their mouths, but most of the broods had escaped.

The males at this time are not found among the re
abound in the zone fished by the shore seine nets. Usually they are caught in mixed hauls with females,
but occasionally hauls were taken in which they were greatly predominant. At Chipoka in February
one seine haul was seen which contained about 250 fish, nearly all of which were breeding males. .

In Lake Malombe the experience of a single day in early March showed that the fishing was mostly
done with traps in the reeds, and among the 200 fish seeh, only one was a male in breeding dress.
Sixteen of the 199 others were sexed and were all females, 15 spent,” and one “ ripe.” It is not known
whether males are abundant in any part of Lake Malombe, which is very shallow.
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: : hey
eds and are rarely caught in traps, but they

Lire History.

e i . in swarms, in quiet, shallow water at the edge faf
e s (lIltI i:w:mns partly cut off from the main
he L'!I?l of j:muar‘}-’_. the edge of the water
At this time there were many Alestes
se and other enemies that the fry were
i probably

When the fry become independent they . ]
p . ] - s ¢
the lake, They are usually seen among reeds, or 1 ]I)f]l .
' iver s wat
lake. In the lagoon at the mouth of the River l\‘u“ﬂi(‘ tl
. 5 : e . 5 i ngn.
Wwas alive with young Tilapia from 15 to 20 mm. in ué~i i
- : e s avold the
SWimming not far from the edge, and it was possibly to ¢ kuru River in early April, a pool-
pressing into the shallows. Near the mouth of the Ru llr;- Iry sandy beach—was full of young fish
only tm—nl)nmril)-' separated from the lake by about . {ce]t ‘; (1 1}/I>;[t\\'c;:'11 two boys and dipped in the
" ; o : , \ cloth held /ce E e .
(15 to 20 mm.) of this species or of T'. karongae. : 2+ in the Shire River
; 5 Species ’ : ) i T ary, and June ; ¥ |
Water among or near the reeds (at Kota Kota in January, [‘chI‘II; \r c:f [\'u]mlmzi (young T’ squami-
in Fcbru'n‘y. March, and May) always included in its mtc]h ? ;lliﬂtl 1}?11 end of I"vhrntllr\’, in dead calm
R At Messrs. Yiannakis's beach " 2 to 5 cm. long
Pinnis 3 to 5 em. or more long). At Messrs. ) ¢ Tilapia from 2 to 5 cm. long,
W(“ith(';' = 11(,r at the edge of ;}“, lake was filled with thousands of _ymlll{-,}[[ Y([){ et e .
ather, water » edge : - = r before, a very large ce : B
e ; at the surface. The day before, a very larg ssibly the young
o g with: heir miuths apen & e I ter rich in organic matter, and possibly the young
that beach, and the work on the fish had left the wate + lagoon, probably connected with
fish w 1: f, li .I this. At Nkudzi in the middle of May a swampy lagoon, probabn
Shwere feeding on this. Z

. : e 4 cem. long.
3 ; s ontained Kambuzi about 4 cn £
the lake during the rainy season, contained K

as ¢ r sala 1  For st
Kasawala or Kababa. 1. squamipinnis are called Kasawala in the Fort Johnston
3 2 ¢ ' . Squte .8 :
From 6 or 8 em. to about 20 cm. young

E) 1a y r 7 ] At l e latter ace “]{' naimes ]\';L“\-ﬁ W‘ii]il Or ]\':IHIII—
g i(" c “{I 'I]{"]kl'_’s l%"lv ’l!l(l 1\"]‘}‘1[);1 Elt I\( t(l ]\'(]tﬂ. .‘\ ] ¢ Il “ 1 IJ] LCC
¥ dy, « el e

: 24 ¢ wng ‘ e
8ulu are used for the next size, up to .Hi cm., tllt ié‘thf‘ finer meshed seine nets, and probably mh.nl{nl
’ T ish are frequently catigh . . 3 see be fished for
ndefinite, These young fish are frequently cau ; .. They do not seem to be hs
& zone not far fm?n n.: shore where they feed like the 2ldl]ml‘ Ilalllulih Native records show that

’ . < E N : » fish. i i
deliberately, unless a beach is temporarily deserted by mor¢ \‘le’]'] l r from April to July.
£ + 55« it < - o X Liaa Rive . \
very ]’H"g[ --( tches of Kasawala were being made in the Shire
< > catches ¢ s W

h the limit between the various stages is rather

e i il & o by the Survey were found to be females with spent ovarie
T 3 -m. seen by the & A
I'wo specimens of 17 and 18 cm. seen by

speci 8 cm. at Kota
are recorded.  One specimen of 18

and a ripe female and a'* ripe " male cach of 19 cm. are IL'L(?I(I';'(1|)]<5A 6 []1()W'{‘\‘CI' show that a more

o * female : iy N ables A6 ; s
Kota W'll‘i; the u;:;nll‘c%t carrying fry in the mouth.  The hgur(.im 125 cm , Native records also show a
s ' S g r b 5 . o . 9 . :
usual size at which the fish reach sexual maturity is between 20 anc
=il S51ze at which + 18 ach sed 2

S . Nows t among
S—— vanga, and Ngwalu, but
few breeding fish of 17 and 18 cm. among the Chambo, Kayawa, (.hlul]g,m 1‘:3—:\-{- faed e ariakle StaEiDE 10
> s . g M. £ £ o om ave h:
the K é; e t specimens of a only 11 and 12 cm. arc saK
asawala one or two spec ¥

¢enlarge, .
i : ing i is species,
During the studies of breeding in this sp¢ o
- : S0 » ) .
Were females, 359 were males, and in the rest the 3 < represent comparable samples of the two sex
A4) Th{‘l'c'iq of course, no certainty that these figures represty they have the same ranges of length
; e i : » two sexes 5 the) - _
i : i ifference in size between the (w ave approximately the
POpulations. There is no difference in size between t ieihs development have approximatel;
and weight gl ‘apori.mmv; of equal length and similar stage of I

see Tables 6.) G0
e (See T weight at any length, and the average condition
ge we d ;

» gonads than for those with * quiet " ones,
In the males a difference 1n average

[ p (); H'l}(’(‘i]n{'nf‘:‘ were (}p('n({d Eln(I &i['l\()llg tl]CSC b[]o
AL o - : ; I N T :
wids l‘l]t (ltt(‘.rlllmcd “]t]l sureness. (. e ltlhl{,

X ds

average weight and condition factor. r
3 malee the avers:
It may be observed that in the females the a e
i g i PRI [ \
factor, are slightly higher for fish with *“ripe = or =11} oo
3 Y ANGAE i TN ! £ females are loWer.
and that the corresponding figures for = spent | quiet fish is not observable.
Weight and condition factor between breeding and qui€
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INDIVIDUALS OF DOUBTFUL SIGNIFICANCE IN THE LIFE HISTORY.
Ngong'o or Makumba.

These are described by the natives as big, fat Chambo, and are highly prized as food. They
appear to be large examples of T'. squamipinnis, and they show the normal silver-grey colouration with
dark cross bars. Few specimens were seen and only six were examined. Three of these came from
Messrs. Yiannakis's seine in February, and three from native seines at Monkey Bay in May. The range
of length was from 33 to 41 cm., and four specimens from 38 to 41 cm., weighed from 1,100 to 1,150 gm.,
and had condition factors varying between 17 and 2-1.

All six fish were opened and found to have minute, inactive

gonads, and much fat among the
viscera. They are perhaps old indiv

iduals which have not bred in the current, or recent season.
Native fishermen say they are old male fish and that they are the leaders of the Chambo. 1f, after
a period of poor catches, a few Ngong’o are taken in the nets, the fishermen are delighted ; for they
then believe that the Chambo will come back shortly.

Zeya.

In the field, the Survey was satisfied that this name, met only at Messrs, Yiannakis's beach and at
Lake Malombe, referred to young specimens of 7. squamipinais that we
the 49 specimens in which the gonads were examined, 10 were “ spent " females, six ' ripe "’ females,
four females with gonads “ small " or starting,” two were recorded as males with quict " testes,
and the remaining 27 were queried. They all appeared to have in common a small size (28 of the
measured specimens were 25 to 26 cm. in length and only two were over 27 cm.), a pale, yellowish-
silver ground colour, and a rather slender form. One specimen of 27 cm.—a spent female—is shown in
fig 5, where it shows well the characteristic form. The lower pharyngeal bone is figured in the series
on fig 6, and it can be seen that although, in the shape of the bone and of the toothed area, it agrees
with T'. squamipinnis, in its absolute size it does not fit well into its place in the series. Since so far
it has been impossible to distinguish 7. lidole below a length of
remains in doubt,

re breeding or had bred. Of

i

28 em., the specific identity of Zeya
The general physiognomy, however, is in favour of its identification as 7. squami-
pinnis rather than T'. lidole, and this is supported by the opinion of
noted that at the localities in which it was seen, not all the 7T,
Zeya.

native fishermen. But it is to be
squamipinnis of the Zeya size were called

Langasime o7 Mlangasime, Vyambo.
The name Langasime was given to a few dark fish at Messrs. Yiannakis’s beach in February.
Three specimens were examined, and they ranged in length from 31 to 34 cm.,

in weight from 630 to
800 gm., and in condition factor from 2-0 to 2:1. The gonads of all three were too small for the sex to

be determined with certainty, but they were apparently male. Christy records the same name for a
similar fish caught at the Shire bar in June.

In Monkey Bay, in May, very similar fish were named Vyambo, They had rather more black
pigment than ordinary Chambo, especially on the head and scattered irr'egu]ar]y over the body, giving
a blotched or speckled effect. Three of these measured from 33 to 35 cm. and were males with testes
of moderate size, probably “ spent.”

All these fish appeared to be identical with 7. Squamipinnis in structure,
that they might be males suffering from a general pigment
breeding colouration. Native records (Table A10.)
of Langasime were caught, show, however, th
practically all were breeding. The

and it was first thought
ary disturbance following the loss of the
for the Shire River, where considerable numbers
at this name includes both males and females, and that
identification of these fish and their possible place in the life-
history must remain in doubt therefore until further collections are made.
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Black males (Chinkulu, Biliwili, Ng’ara, Lingula, Saka). ‘ . ’ ——

Ten black fishes with a broad white edge to the dorsal fin, all ripe males, and a having the pro-
portions and pharyngeals characteristic of 7. sqmmipz’muf, were s:cgn I:vy the Survey. Another,
collected by Christy, with its gonads removed, is preserved in the British Museum.

The details of these fish are given below :—

4 Biliwili .. 30 to 35 cm. s .. Kota Kota .. . .lallllill'_\.-"
2 Chinkulu.. 27 to 30 cm. i .. Salima .. - .. ‘I;\\Idri 1.
2Nglara .. 29 to 30 cm. 5 .. Karonga ” - AI::-;]'

2 Lingula .. 27 to 30 cm. .. "> B'Eanda 2 o - .O;ctﬂl;er
1 — .. 30 cm. (Christy) .. .. Karonga 5 : i

The range of weight for six specimens from 27 to 31 cm.' long was l.'rnn1139b0. 2],5(’2 1{;1:[1] f;l:u:)"}:; ,C(;]?(;
dition factor from 1-7 to 2-2. The lower pharyngeal of a 30 cm. Chinkulu is figurec g,
T. squamipinnis series ;
2::?::2::39:iri::'lles 15 with ripe gonads and two with testes starting to '{lc"C]?].’- \“’_‘3“’_ t“kefl at
: 1 “: These ranged in length from 27 to 34 em., in weight
Marembo in June, where they were called Saka. I'hese ‘{;
from 390 to 840 gm., and in condition factor from 18 o ‘.4'. innis, but the fact that they are all °
Thtege-ish aee: possibly meladistio lindi\'i(lllﬂ]-“i :r):rqiz;tsiulf}}:'l:g’iifltél;c Gie\m.ul‘cyc](\ Native records
males with large gonads suggests that they may represent a phas Nt it o
(Table A1 I—Ig.)k‘supp{lrf Sﬁb idea. Large numbers of {_.h{nkuhz fu?.(l B]h:\:10;1:.;]::\-;(‘):‘;lgtinfdr;i:l tl[u;:
Kota Kota region between July and October, and all sDecunel?s:. txamlln{(‘::her ol n;;tiveq ot
is not known whether these two names are given to the same fish or Wl}-rd(’-d S thr.(.-c . ipem
two different ty']ws.. In most cases either one name {)r\the othcr]\‘-.rabcze;de({ f;-om this Fott. Johmeton
two names occur together. Considerable numberf% Of saka e 43450 lt‘rci.:nmq examined wcrc‘brccding
stations during these months. Although the majority 0 th'{; ;P fE‘lTl"ll(;S with ripening eggs.
males, six were males with quiet gonads, and three we.re sz&u to be | . Itﬂ i b i ela ik
It is difficult to see the place of these fish in the life hlSt((}jr{Daft(qr‘:l?;recd(ing rélthcr it fhe
with the ordinary blue breeding males. The l'ac.t _tl:lat they ten : ih:z black males may belong to the
year than the blue Ching’anga suggests the possibility th.zl.t s;)me G]ier Sresatig sasEn thans T, st
species Tilapia lidole, which it is believed, may have a slightly ear

T 1idals it see bable that further
pinmis, However thoseexanined by the Survey were not T. lidole, and it seems pro

« I i Pt 1 - iS one fn m Wi h Dille
l lE i nwy i SI1OW t 1 lt W'.thlll the ]rcsent SI')ecleS j . sg'”a-””f)'“”tls thl'] & : : T t '
el I & lll][l : ]fI I) ' ) : ; W S 5 d f m “‘ith blacl\ lniﬂes rlpﬂ‘ml'lg, a IIL earher.
I ]“ 1p 1 i #) om C] teﬂ‘lbcr on ard. Eln(l a secon or ¥ t %

e . T T I

Foon, ; ; of these were empty and the

The contents of 245 stomachs were examined in the ﬂfﬂd‘m,i{;‘r?:cf JeHE SE NS SIS i
rest contained fine organic matter. In 54 there were frdt-’,l‘} quantities of sand grains, and three
addition to the fine material, in nine there were c{)nsl'd(im].,i“liccmatter connotes minute particles
contained small crustaceans from the zooplankton. me: “ll]&( too far digested to be identifiable.
of non-fibrous plant matter, almost certainly algal‘, usl_l;cg as planktonic algae,* even under the
Occasionally there was material fresh enough to be ident! ‘

relatively Jow magnifications used in the field.

. ; :amined in E
Fifteen stomachs were preserved and emn;lf! et
all that wag recognisable consisted of minute algac

ngland. Three of these were empty ; in six
plankton ; one contained phytoplankton

ifi : st hs of fish
i identified algae from the stomachs o
* Mr. R, Ross of tho British Museum (Natural History) very kindly ide
Mr, ). Ross o e fish Mus

and provided valuable notes on their ecology. 33




with a sparse admixture of vascular plant fragments ; in one vascular fragments made up the main
bulk ; and four contained a considerable quantity of fine sand among Whi:}’] w- E e \}I. winsli
huth-nf the plankton and of the surfaces of mud and stones. e B
Ihe conclusion is that 7. squamipinnis feeds mainly on phytoplankton and only incidentally on
;’-f"’_[’lfmkt“ﬂ, rotting fragments of higher plants, or on the algae that gmw( on qnbimrtred ‘.;‘._:rfi/ce‘i
I'his 15 deduced from the facts that when the lake had been calm for some time ‘lI;(l th e § - 1.; crb
contained pure plankton, so, too, did the stomachs of both T sqffsr:m‘j.ﬁ-inﬂﬁ stid (.!.. f?‘cic;;mrﬁ; Z ;;xlzlcn
vascular fragmcnts and sand grains were prominent in at least some stnm;m‘h% thé .11}{0 _m} ].)N,m o
turbed by winds and plankton, bottom-deposits and plant debris had been .;stil;re(l t(;gethe'r(in s’;hallo;’\’

Wdl(,l‘. DA g alns ma } also, ol ¢ rse e l II I 1T Il] e ‘IU 1 21 W}l]( Il. S 01“0(1
ate g l Trams ma l‘\f C f OUrs: h !aWdll()WE( n e
" L 11 nt
- {'{)Ildl ns n(l

It is noteworthy that the stomac

hs of breeding fish were ofte / : : ¢
large fish, with small gonads, known S e b

as Ngong'o or Makumba, had stomacl i ine fi ith ri
arge fish ) : a4, had stomach and intestine filled with rich
green ]E‘ldﬂkt()ll. Rough weather also seems to slow down the feeding, prob
is distributed through the water instead of being il
then seek shelter near the bottom.

]?nrmg' a f.‘&ll!‘n period in May the surface layer of the lake at and near Monkey B: as clouded
for miles with minute .particl(:s that gave it a brownish-green hue, A szlmplc- qhgwc;l‘yti::ihtt;li{l was
due to .the presence of immense numbers of a spiral Blue-green Algae Awmbum;z-ﬂm-a " I{’Lwll‘it‘i‘l was
tIlL‘.. main feature of the plankton. This alga undergoes from time to ’time a phase ‘f ‘.’ S l' nultiplica-
cation by budding. The Tilapia of three species were seen feeding on tl; st o
natives call it Kang’ona and say that it is abundant between M ;
Chambo grow fat.

Native opinions on the feeding of 7.
or on the “ dirt "' in the water.
Nyasa Tilapia.

ably because the plankton
concentrated in the surface layers : also the fish may

; is concentrated food. The
ay and September, during which time the

There i S‘:’"“"’?’P“”“-S were that it feeds on Kang’ona when possible,
1ere 1s no satisfactory evidence of bottom feeding on the part of any

SOCIAL BEHAVIOUR.

There is evidence the atchi T e AeL
i e 't]ld.t .the catc]ung of T. squamipinnis in large quantities is not dependent only
shoaline o Brega ':“(IHT in suitable breeding and feeding grounds and in sheltered places, but that true
. ;1 Mfs (III'{:,. 111: .‘:ht:dIlllg was observed on several occasions when the water was perfectly calm
as at Messrs. Yiannakis's beach in February, i Shi " : ' R e
*bruary, in the Shire River in early M: i

T T s : y May, and in the Monkey Bay
resion i “M: . . x atly May, n the Monkey bay
i n mid-May. The following field notes may be quoted : (E.T.)—* On the afternoon of May 15

. alte Ma B

as we moved slowly in a motor boat* from Nkudzi to Monkey Bay, the still surface of the lake, as far
i : PN ’ ake, as 14

15 we C()]l](l see S 11 i at ) 2 52 ‘ snouts ]i ‘
‘ ] T f f l : w‘;l‘ I‘llﬂl(.d m httlﬁ I l[t]l(?::. AS we dr(_,\'s‘ near tﬂ a l (lt(:ll we C[}“Id SCEe h{' not ¢ i
]].lll.]l b : 0 .]."J 1es, ...U to 1(]0 or ln()IC, ]}I(J]C(,tll]h" 'l(h”\-"c thc Wdt{tll All thc ﬂ‘i]l(“‘\‘ (Jf e h {_'(J]Tll)lln\-' W
.“:Hﬂc'li-nn'l]ﬂ{-J n one (lilCCtl‘UIl dl“ld bl](lde 5 G i h y | .‘-3 16T g.’ J“‘!th' ‘.l'.
- Ay, 8 ]]lv ias t.l.t a .S!g!'la] the “}1”](,' COT1 Wi
-4 - v MNpan wo II 5 I C
)I ). - . ’ © I uld submerge
l ] n t]“- dﬂ.\“ thdt [l’)“ (-d narn \ S h |tt sh illS ere UbS(. Ve (_l il] Mf}l‘lktv B’lV \ (
[0} [ > S owe T 1y St I l{! H} 0 were *1 % ) dV. A can

gliding gently, could approach near enough to see the dark bars that showe
- « . -

Squamipinnis or T li ; ” . — °d them to be either T
fq‘ i /4 or T. lidole, or b_ﬂth. At the same time similar small shoals with the same habits, were
ormed near the beach by Tilapia shirana.” ’ e

Tilapia lidole. (Appendix VI, Tables B., 1-6.)
NATIVE NAMES.
Lidole, Galamula, Lolo

* Kindly lent and handled by Mr. Sharpe.
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DESCRIPTION

T. lidole may usually be distinguished from T'. squamipinnis by its more massive head, with larger
mouth, by the different shape of the dorsal outline, which usually rises to its greatest height at the
back of the head and in front of the dorsal fin, and by a darker, brownish-grey colour, especially on the
head. The lower pharyngeal bone is narrower and its toothed area is smaller than in T". squamipinnis
of the same size. (For details see p. 25 and fig. 6.)

ECONOMIC IMPORTANCE,

This species is taken in small numbers in the seine nets with 7. squamipinnis. The economic
importance is not great. It seemed usually to be eaten as readily as 7. squamipinnis, but at Messrs.
Yiannakis’s beach it was stated that a native always prefers a Chambo (7. squamipinnis) as food if it is
available, and that when Chambo are plentiful, T lidole is not sent to the market.

DISTRIBUTION
T. lidole is taken in small numbers all round the lake probably throught the year. The Survey

records cover January to July and the native records from February to October. In contrast with
T. squamipinnis males are rare or absent in the seines from January to April, and even females are
never found in the traps set in the reeds or across inlets.  Most were seen in the southern part of the
lake in February and June. Like T. squamipinnis it probably lives mainly in shallow water where
there are sandy beaches and large areas of weed, but the zone it occupies, at least during the breeding
season, and judging by trap records, seems to be a little farther from the shore than that normally
occupied by T squamipinnis. Perhaps a different idea of its abundance might result from regular fishing
in a zone beyond that exploited by the shore-seines. The evidence of the two largest gill-net catches
of T. lidole suggests that it may be especially abundant off river-mouths. No 7'. lidole were recorded
from Lake Malombe, but the method of fishing, by traps, would be enough to explain this, and it is not
known whether they occur in the open water of this small lake.

METHODS OF CAPTURE.
Table B.5. shows that the majority of the 277 T'. lidole examined by the Survey were caught in seine

nets by the natives, but that considerable numbers were taken in the Survey's gill-nets at Msinje and at

Monkey Bay. It is worth noting that the 5 inch net was the more effective for this species, and that

the 4 inch caught the greater number of 7. squamipinnis.

S1zE.
The range of length for 202 measured specimens was from 22* to 40 cm., the range of weight for

160 weighed specimens was from 210 to 1,100 gm., and the condition factor varied from 1-5 to 2-8.
Table B.3., giving the number of fish of various sizes seen by the Survey, shows that those from 32 to
38 cm. in length were the most numerous. It is noteworthy that this is considerably larger than the
most commonly caught size of T'. squamipinnis. Native records (Table B.6.) show a range of length
from 23 to 40 em., and the commonest size is from 31 to 36 cm.

BREEDING HABITS.
There is evidence of mating and egg-laying taking place from January to July, but the large

number of females carrying fry in the mouth found from January to March shows that many fish must
have mated in November or December. Among the 178 fish examined (see Table B.4.) 132 were
females, all with *“ spent ”’ gonads.t The fry in the mouths of the females were all about 40 to 45 mm.

* Specimens below 28 cm, were not separated with certainty from 1. squamipinnis,
+ Excluding the ripe female recorded at Salima in March, the identification of which was not checked,
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in length and much larger, therefore, than any found in T
with the different zones occupied by the two species, :
safety of shallow pools and the shelter of weeds.
The males seen by the Survey were simil
about the breeding. Of the 32 male gon

L. squamipinnis. This fact may be correlated
Young T lidole may not be able to rely on the

ar to ‘th.e fen.mles in colour, and they give little information
probably *“spent " and the rest were _?‘.(lt“v”dl-‘itnzifu?she(l' ony thmfz Were developiug, fwa WO
e il ‘ quiet.”  Breeding males are said by the natives to be black
;:;qthlthr?ltlyi h(; %Imt h(}ﬂ]‘(} of the black fish described above belong to this species,  Two tl;;rk specimens
- N]::(ll(- .“T l]t\(; Ilj:ll'{.{ll.h.ll'])ii.I](]S on the dorsal and anal fins, collected by Christy from the Shire Bar
; 1dzi in November are probably males approaching the breeding condition : f tl has
arge, but not folded testes : the gonads of the other had been rem d‘g e TR R
The absence of fish with ripe gonads, ey tHies
season of this species finishes rather earlier
show that only five males, all with
were “ spent.”  Females with ripe o
increasing in number in September
between April and August.

en in the first months of the year, suggests that the breeding
than that of T. squamipinnis. Native records (Table B.9.)
]argc gonads, were seen and that among the females the majority
varies were very scarce, but there are indications that they may be
and October. The figures show that this fish is scarce in the nets

Foon.
Seventeen stomachs were examined during the Surv

were s ‘ort | i i i
" ;r(‘.e:].,_l:(::?_',j]f”_f.:j}fn,l nlrt _!r_),h‘:‘lst(?n C{.mj[a‘med {me organic matter, similar to that found in the stomachs
m'Ranivf nlilt{j:i'l]; :;1311:1,1 l:;f:-‘:‘}‘f"ltlll plc;.leb of higher plants. At Msinje, three contained the usual fine
ematerial, B 1es¢ there were small animals from the plankton in additi
it s ol Sl B o - plankton mn addition.
i [\'Ut‘d_ t;;ln;]ullr:l WL,|m pr}ch\cr’vu‘l afm.l e.\amm'ed in England.  Two of these were from fish taken at
o S arch when t e lake was much disturbed, and they contained algae that were a mixture
:.[.lllv‘i::::mt][(-' an]d Imttnfn-lwmg forms. The other two were taken at Monkey ‘Bay il; the ca]:n days in
M: . N 4 ) i " .. ks - -
pla_“ktm:l ‘[\1;;”]:; d:;]};t:?:;:lf(w an,m{.l.,a v1stll':l‘e lfiycr near the surface, and these contained only phyto-
planktonic aI;:zu:. In .the fc$ liI:]{‘ltmuJh that T lidole feeds in m_id-watcr or near the surface and mainly
A gpedmen; ik rhtﬂ:IlCCS where stomachs of this species and of 7. squamipinnis Were
diet were paralle] :l'lu» fémliu : id- ] he s?mc place and.ahout the same time, it is seen that variations in
B oo “1‘ f..‘.~" 5 - g '1(11 >.1ts of the t.wu species are, therefore, believed to be identical. Prob-
mever, . idole m.cnp.}cs a more offshore zone, it finds a lower percentage of coarse particles
mixed with the plankton, and with this fact may be correlated the weaker p]lil!‘\?[;:&ll’d;llk;if;i(llll

ey. Two from Chilowelo and Monkey Bay

OTHER HABITS,

It is not known with certai . ™
: with certainty whether 7, lidole was among the shoaling Tilapia observed at the sur-
face in calm weather The fact that t o g filapia observed at thes
I S . ‘ at on two occasions large catches of T, lidole were made in the 5 inch
: - b A4 (- : - ¥ : - - - T™ . : :
ence that they do move in shoals. The failure to catch quantities of T squamiptnnis in gill-

nets points to a difference in hahbite H
] ts to a difference in habits between the two species, for the nets were not alw wys set in a zone
; : alwavs ¢ a zone

beyond the reac 5 seines '
yond the reach of shore seines. It may be that T'. lidole continues to move about at dusk or after night-

fall, or starts to move before dawn. It is eve 51 i
scine' may take a sleeping fish, but a gill~net'::IE;;S;:)TCK:’: (i:u:nay APy e e at St

. Towards the end of the time spent at Monkey Bay, a large catch of 7. lidole was taken in nets
S_el in about 24 fathoms, not far from shore in the current caused by the ent ot e 1
fisherman gave this current as the explanation of the catch i ‘ T
the other large gill net catch was made, there was
should be checked experimentally.

G small river., The
: »and it is worth noting that at Msinje, where
ariver entering the lake. This suggested correlation
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Comparison between Tilapia species in Lake Victoria and in Lake Nyasa.

The results described in detail in the preceding pages show that there is a striking parallelism
between Graham’s discoveries in 1927-28 concerning the main food-fish of Lake Victoria and those
of the Nyasa Fishery Survey concerning the Nyasa food-fish. There are only two species of Tilapia in
Lake Victoria and the parellelism is between them on the one hand and T squamipinnis and T. lidole
on the other. 7. karongae and T. shirana are left out of consideration for the purposes of this com-
parison. The parallel facts are :—

(i) In Lake Victoria T. esculenta (Ngege) and 7. vartabilis (Mbiru) are so closely related as
previously to have been confused by systematists under one name.  In Lake Nyasa this
was true of T. squamipinnis (Chambo) and T. lidole (Lidole).

(ii) In Lake Victoria, although the feeding habits of the two species appeared to be identical,
and neither species is found far from shore, one (Mbiru) occupies a zone nearer the shore
than the other (Ngege). In Nyasa, Chambo occupies the inshore zone, and Lidole
possibly a more remote, though overlapping zone.

(iii) The females of the inshore species in both lakes, especially those carrying fry, enter river
mouths and inlets, and are caught in fence traps, in contrast to the offshore species,

(iv) The pharyngeal dentition of the offshore species is more reduced than that of the inshore
species in both lakes.

Equally striking, in view of this parallelism, is the difference lll:‘ll in Lake Victoria llu\.' more
important food-fish is the offshore species whereas in Lake Nyasa it is the inshore fish. ‘ ln. Lake Victoria
the greater importance of Ngege seems to be due almost entirely to the method of fishing, and dates
from the introduction of the European fine, flax gill-net. Seines, either for shore or open water work,
are little developed by the natives of Lake Victoria, but hnl}! kinds were evidently in use on Lake
Nyasa when Livingstone visited it. The possibility suggests itself, therefore, Flmt the wider use of
1 night make 7. lidole available on a commercial scale.  The establishment of a

gill-nets in Lake Nyasa imerci
second fishery would relieve any strain on the Tilapia squamipinnis and lessen the danger of over-

fishing this species if the fisheries are to be further developed.

Tilapia shirana. (Appendix VI, Tables C., 1-6.)
NATIVE NAMES,

Katukusi, Fwilili, Nkututu, Makumba (large), Pelela.
DESCRIPTION.

T'. shirana can be distinguished at once from all the other Tilapia spp. by the fact that it has four
spines in the front of the anal fin instead of three. (See key, p. 21.) It is dark olive green in colour
on the back and sides and yellow or whitish underneath, often with a dark horizontal band along the

middle of the side.

ECONOMIC IMPORTANCE. -
This species is probably the most important in the lake after T. squamipinnis. Both species are
The T. shirana fishery is less important however because

very abundant and easy to catch and cure. ner) : .
slightly smaller in size and are said by the native to be

although the fish may be as abundant, they are
less good Lo eat. Europeans consider them to have a rather muddy flavour.

DISTRIBUTION. X .

T. shirana is abundant all round the lake, and is caught in particularly large numbers where the
water is shallow and there are large expanses of reed. It is also common in Lake Malombe and in the
shallow lagoons in the lake shore. During the main fishing season 1t 1s caught in seines on sandy
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beaches and in traps among the reeds, During roug

difficult, the native fishermen concentrate on fishing in the lagoons. At Kota Kota considerable
numbers of T shirana were being caught in Scoop nets in Lake Chia in June when all other fishing on
the lake shore had been stopped by the winds. Livingstone describes similar fishing in Lake Chia in
September and October of 1861.

There is no evidence that these fish occur in the deep or open water, and the high proportion of
plant fragments in the stomachs (p. 39), suggests that they stay in the inshore waters where weeds
are plentiful. They appear to live among reeds to a greater extent than 7. squamipinnis.

Native records show that these fish are caught in large numbers all through the months from
February to October, and that they do not become scarce during the windy season.

h weather, when fishing on the main beaches is

METHODS OF CAPTURE.

During the Survey a total of 1,205 s
caught. It is interesting to see that gill-1
4 inch mesh caught the largest numbers,

pecimens were handled and Table 5 shows how they were
1ets are not effective, but that, as for . squamipinnis, the

SIZE. (Tables C.2, 3, 6.)

The range of length for 340 specimens measured by the Survey was from 7 to 36 cm., and native
records show a range from 11 to 37 cm. The weight of 250 specimens varied from 80 to 760 gm., and
the condition factor from 0-5 to 2:7.  Table 3 shows that the commonest size of fish caught is from 21 to
30 cm. in length, and that above 30 cm. the number decreases with size. The average weight for each
length and the condition factors are also given in this table. The figures show that although these
fish grow as large as 7. squamipinnis and that specimens of equal length have about the same weight
and condition factor, the usual size caught in the fisheries is slightly smaller in the case of 7. shirana.
BREEDING.  (Tables € 4 and 6.)

Three hundred and forty fish were opened and sexed b
considerably more abundant than males. T
it is possible to determine the sex in the fem
specimens whose sex was not

y the Survey, and among these, females were
his preponderance may be more apparent than real because
ales at an earlier stage than in the males, and many of the

determinable may have developed into males. Native records show
about equal numbers for the two sexes at each of the stations. The Survey records suggest that the
males grow to a larger size than the females, the largest male being 35 cm. and the largest female
32em. Native records, however, do not show any appreciable difference between the sizes of the sexes.
The size of maturity is from 20 to 25 cm. according to Survey figures, but native records have notes of a
female of 15 and a male of 18 cm. that were breeding.

Results of the examination of the gonads show that the breeding season did not occur between
January and July, and native records show that it had not started by the end of October (though a
small proportion of the fish seem to be breeding all through the year—particularly in the Fort Johnston
region). The high proportion of * spent ' females, many of them still carrying fry, suggests that,
as for the preceding two species of Tilapia, the breeding season was probably at its height in December.
A few breeding females were seen in January and February by the Survey. Among the males about a
third of the fish seen by the Survey had enlarged testes, but probably many of these were really spcnt,"
and in all the native records the majority were said to have ** big ”’ gonads.

T. shirana seems to have breeding habits similar to 7 Squamipinnis, and the main breeding season
probably occurs in November and December. The fish are said to have nests in the sand or mud in
shallow water, and the females carry young fry in their mouths. Breeding males may become very
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Tilapia melanopleura. (Appendix VI, Tables D., 1-4.)
NATIVE NAMES. . .
Ningwichali, Katukusi, Nyankarua.
i 3w . Lol o > T PEY h()d\-". th(» (let‘-])(.‘l‘
O Tt i T, squamipinnts and 1. lidole by its deeper 7 :
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Sizg.

Survey records show a range of length from 3 to 35 cm.,
I and 4.) The commonest size caught is from 26 to 31 ¢m., and the range of weight is from 200 to
850 gm. The condition factor varied from 1-7 to 2-4 with an average value of 2-2, which is consider-

ably higher than the value for the condition factors of the other species of Tilapia, a result to be expected
from the greater depth of body.

, native records from 13 to 39 cm. (Tables

BREEDING.

There are no data about the breeding habits and ver
No fish were ever seen carrying fry in their mouths
T. zilliv the young are not sheltered in this way.

y few fish were breeding during the Survey.
» and it is believed that in the closely related species
The high proportion of ““ spent ** and ** quiet " females
shows that the main breeding season was not between January and October. The native records

show a large number of males all through this period with enlarged gonads, but it seems probable that
many of these were really “ spent.”

FFoon.

Six stomachs were examined and the

y all contained chopped-up weed and a little fine organic
matter. This sugg

ests that these fish feed to a greater extent on the higher plants than the otlller
species of Tilapia. The stronger dentition of jaws and pharynx is associated with this feeding habit.

Observations on aquarium specimens of the species T. zilli, which has an identical dentition show
that it too eats vascular plants.

Tilapia sparrmani.
NATIVE NAME.
Chimbente.

This Tilapia is widely distributed from Namagqualand and Natal to the Zambezi Basin, Katanga,
and Bangweulu. It is now recorded from the Nyasa Basin for the first time.

It was seen only in the
Kampambe Lagoon, near Kota Kota, and not in the main lake.

DESCRIPTION,
The distinguishing characters are given on p. 23. 1Inlife, 7.
young T. melanopleura by its colour, which is a rich dark g

and no pink colour on the belly.
a length of 20 ¢m.

sparrmani may be distinguished from
reen with a red flush behind the gill-opening
The dorsal fin may have a crimson margin. It is not known to exceed

ECONOMIC IMPORTANCE,

The present economic importance of this fish is almost negligible, but its suitability for introduction
into impounded waters gives it a greater potential importance.

METHOD OF CAPTURE.

This fish was caught in tra
reeds in the Kampambe Lag
with kassava.

ps set in fences at the edges of rice-fields, or in single traps among the
oon. The fence traps are unbaited, but those set elsewhere were baited
The traps used were of narrow enough mesh to catch fishes as small as 5 cm., and a
considerable proportion of these were 7', sparrmani and were used for food.
SIZE.

Twenty fish caught on a day in March ranged from 5 to 15 cm.
weight.  Eight caught one day in July ranged from 8 to 1
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2 em. and from 20 to 30 gm.

and relatively shallow wate

in length and up to 100 gm. in .

: 3 . LT .I {1 T h.' llf 'lf.Jlt
" ?. i ens the I)ﬂ.it( (l tr:\] 5 hlld fh(.’i! stomac I]S ."\'WUHI:‘.I] W lth I\-\lhhul\ d. [ ¥
. !])(“.(,1]]‘] s m ot > S5 stor S @

T I I 1€ wWds e t 1 I(Ht i € anic *hris alr g W il"ll [l}l;.l]'ll_‘l]'.‘
i oone as el I‘ N ; ]||:'. o (‘U“til]n (‘ Organi (I( E]I 15, aAlforn h 4 S
(]t]!(‘ S were examined : - da L Yo =

0! VEISLIIIEU" ])Iiints I.lg”l (_‘(] l(l[-!‘!('l\'
];R]E]-,DIN(:. . e ]l It i l)(‘li( Vi ‘(] lhi lhl WS b(‘.(‘;lll_'(‘ 1){'(‘(‘(Ii]]|..,"
;, S € e speci 1e8NSs examined were : TTekll. b - S <
l I]C ’()]'la.d!‘) (]f {ill t]l(,’ bp(..(.l]f 1 1 1 o 5 2VE 11 S

] t T Seas I i C 2 » size SEeX e ] ma “Iil\ .]‘h{‘
thc SCAS0I '1t1".‘r th:.l.n f]lzlt il]l th(‘ 115]1(;‘.5 were IJL}UW th(. slZe l}f SeXua € A
occurs at anothner stds s t

o aree be identified as male.
i arch, six ly) were large enough to
é seven (one in March, six in Ju
gonads of seven (
Labeo mesops. (Appendix VI, Tables E., 1-7.)
NATIVE NAMES. ]
Nchira, Ntuwa, (young) Kasomela.
2 LSCRIPTION. ) " o - % e
D1 -(:11.{1 is fish belongs to the barbel or carp family and has a long body, slightly Imrr;‘;l\\u.? fmm“ld :
1is fis 7 : : seh Tarae sockerBike oy Ttedis
ide than dorso-ventrally, large scales, and a toothless mouth with large sucker-like lij . ]
o side ths S0-Ve y, large s e s il s T e TE
t'.) ishi ‘r characters are shown in the key and outline sketches in fig. 2. It is olive gre
tinguishing char: E She : ine sketches
on the back and sides, vellowish underneath, and the fins are grey.
CCONOMIC IMPORTANCE. o T - o e
lL(\.U:'\[i])’ secies probably comes next to Tilapia squamiprnnis and ,simla.mz mn llmp;) tlnit o
i 5 ke and is espe i : cially i » northern part where it may
bundant izi the lake and is especially important commercially in the nort 1%r ]‘t e l‘(\]u |
‘ " - ™ labi 1 is easily c: in seine nets on sandy beaches
a }u"] t in ereater numbers than the Tilapia species. It is easily t.mghlI in ~j( n R, h beache
o e : ; is easy to cure nost places it is L
) “'1["_‘ ] (f‘t iken in gill-nets in rather deeper water. It is easy to cure, but in 1
and is also take ¢

Tilabi > flesh is full of small sharply-pointed bones.
; s p at as the Tilapia, and the flesh is
sidered as good to eat as

DISTRIBUTION.

s lake and seems to be abundant wherever there are beaches
Labeo mesops is present all round the lake and seems

r, particularly in the 1wrtlu,‘m.11;1rt of the l(lk(:‘. At ]],tl:ll)l :-mis;{-1::‘:lc(t)flntl}1}1§

i about 200 Labeo and only four other fish. It is not conjmun in the ( cef h‘“- y ll é f.‘- 5
oot abon , were caught in gill-nets when these were set in shgllow watc‘r. ut on y-few when
lake. Large numbers “eﬂj‘ (’a}].ﬁ’ . vill-nets were effective in Monkey Bay, Domira Bay_, Kota Kota,
they were off rocky s}mrcs. I 111[5,) ?1) B,l“, e, it Mignire; ard O Lishngsionts, where the
Florence Bay, Ngara, l\amng;l, : ,ftt%qk;;t;}lr];uy. Ruarwe, Mbampa Bay, and I,ikoma,rw]wrg.’ l}m‘x_..r were
S meRL il O W’atlt'nj]’ )lfcr(e caught in 20 nets. It is worth noting that at Nkata Bay it was
set in deep water, only 13 fish \:} bottom that caught Labeo whereas snr[accl nets caught none, .
only the nets that were set on -ltc move away from the beaches during the windy season, and native

This species does not ;,ll;ll)em n:ber% were being caught in gill-nets at Kota Kota in June and _[flly
S i C{]I;Sf::::;itnt:thcr k‘imls of fishing. At certain seasons, however, large numbers of
when it was too rough !

; s rivers to spawn.
these fish do leave the lake and run up the ri 1

METHODS OF CAPTURE.
During the survey 830 sp ;
these were caught in native seines,
g, (s Table Aane 2 ecimens measured by the Survey was from 1.3 to 46 cm., whereas
b e et 5;1:‘31-“ 48 em.  The range of weight for 352 spec]m‘ens was from 50 to
R rélflk_ie f[;)T-]t]lm" varied from 0-7 to 1-6. Table 3 shows that the fish most commonly
1,100 gm., and the condition fac e

imens were handled by the Survey, and Table I£.5. shows that most of
% but that gill-nets—particularly the 3 inch mesh— were effective.
t the -nets -
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caught are from 29 to 38 cm. in length.
for each length. Since this fish is elong
(average 1-1) than the Tilapia species (
corresponding lengths of Tilapia.

The t’"h]“ also gives the average weight and condition factor
ated in shape, it has a lower value for its condition factor
average 1-9) and fish of all lengths are considerably lighter than

BREEDING.  (See Tables 3 and 6.)

The examinati o 5 .
xamination by the survey of 381 fish suggested that females were both more abundant and

larger in size th: ales 2Q1 f
t} {4“ s than the malt.sl. Of t‘he 381 fish opened, 155 were females, 84 were males, and in the rest
1e sex could not be determined with certainty. Native records show ,

Kota Kota region 4 ales i S : :
ot (;{I.;lr_la:ntt?;l 'of ;ll:;l{lh in the Fort Johnston region. The largest females seen by the Survey
30 and 22 cm i )tctli ‘_“:];‘ ; ¢ largest males only 37 cm., while the smallest breeding specimens were
size of the ﬂ;e\:eq: ].t] s \iL . K;I‘ s i Native figures do not show such a marked difference in

all ey range for females being from 16 to 48 cm., for males from 12 to 43 em., and the
smallest breeding fish were 23 cm. and 21 em. respectively 43

The large pr i ish with ri ' s
i breedinf)o,;v:i)]:)rt.m-“‘d fish with ripe and spent ovaries in the carly part of the Survey shows that
Janua 'ﬁ,*i;e‘g;oa- Wdht]m e fm.m January to April, and that it must have started well before
&ppeall:(i-l Mg rat!;?en,’ lJ1chqu1'(:, con.tlmlcd_ long after the season for Tilapia spp. was over, and it
were se‘en during th ' {l\ l"flpt.y carly in April. The last breeding fish were seen at Mwaya and no more
indications that %hc :u;:]m‘l"‘-;lﬁf]“f '{ll}e ISHI‘VCY- et aesns ot althmlg]]‘ fhige sy »
‘ : Oer ol ish with developing gonads was beginni : : :
. 3 ads was beginning ‘rease, the m: seding
season had not started by October. ginning to increase, the main breeding
In studying Table 3, i ;

il d‘.y 8 lable 3, it must be remembered that among the ** quiet " fish, many young specimens
are included which have not yet reached sexual maturity ' h

There are very few data ‘eeding i r arg
. ata on the breeding habits ing g
sof Labeo.  During the breeding s
- | : 3 eeding season large numbers
are said to run up many of the rivers to Sspawn o

ish poing i P Unfortunately, the Survey was rather too late to see
ﬁllié?]:““;:i?ihﬁ)tfn “;: r";:’::;’; b‘utt lfa rg:z: Ullmbe_rs were seen in the lagoon iltythc mouth of the Kaombe
this river. The l(‘:vc] of the ‘w{&t 3‘3_011 Senty
shut off from the lake by a sa:du;:n thf‘l‘i‘dgoon was very low that year, and it had become completely
L v lat:: ., 1e Iju‘bm werc-s_znd ttf have arrived as usual, but were unable
a passage was broken thr, c’ly‘ti phir g heavy rain which r
lagoon and started to 001111% ]th “ -sfmd bL.Lr and enormous numbers of the Labeo at once ran into the
i Hhe lagearsnd rive:{'md[ 0 le river. ‘l'ur some reason, however, they could not live in the water
e Migsrarsnzs cl_cncescir Zo(:n tr‘lc‘d to return to the lake. The gap in the bar had, by then,
fish were swimming round and r] l (I;d]t)]b \5(1]. that th?re Was no escape, and for about two days these
gasping and dying slowly. The w.:-utu '1<‘. BE00m with t]‘lCl.l' mouths above the surface of the water,
by the natives in traps (}1: were sc - 01: ;’\’ds Sql{d bR Scet.hmg mass of fish and thousands were caught
explanation of this 1 eh i aepec auto the. w;}tcr e l):t§kets or by hand. The most probable
i ) a\rlmu? see.ms to be that while it was cut off from the lake the water in the lagoon
Jecame so stagnant and lacking in oxygen that the fish straight from the lake were unable to live in it.

There is no evid w i
] ence yet as to what proportio ; i i y
. . . n of the fish go into the riv is
gy : $ rIvers >Te an
information about the spawning grounds, ; nor i e

Labeo differs from Tilapia spp- in that there is no chan
has a very large number of small eggs

preponderance of females in the

aised the water level in the lagoon ;

. ge of colour in the breeding male, the female
, and there is no parental care after the eges are shed.
Foop,

Labeo has no differentiated stom

ach. The intestines of 88 fist g st sopomn
Johnston and the rest during the jou shwere examined, eight at Fort

rney round the lake. Among these, 53 were empty and a few
42

al of the Survey there had been a remarkable sight in,

more were empty except for small quantities of slime. All the intestines of the larger fish examined

during the early part of the Survey were empty, which suggests that the fish do not feed while they are
breeding. Later in the year guts were found to contain sand grains and finely divided organic matter,
including diatoms of species characteristic of the surface of the bottom mud of lakes. It is clear that

Labeo mesops is a mud-feeder.

Labeo cylindricus. (Appendix VI, Tables F., 1-5.)
NATIVE NAMES.

Ningwi, Mbununu, Mbuwa, [.imboti.
DESCRIPTION.

This species is closely related to L. mesops, but can be distinguished by the more cylindrical body,
the more angular head, and the fact that it usually has warts on its snout. It is very dark green in colour
and greyish underneath.

LcoNoMIC IMPORTANCE.

It does not seem to be sufficiently abundant to be of much commercial value, but it is taken in small
numbers with L. mesops, both in native seines and gill-nets.
DISTRIBUTION.

This fish occurs all round the lake, but is usually found near rocks. Unlike L. mesops the largest
numbers were seen in the deep rocky part of the lake at Nkata Bay, Florence Bay, and Likoma, though
it was also found in many shallow parts if there were rocks in the neighbourhood.

METHODS OF CAPTURE, ;

Eighty-one specimens of this fish were handled by the Survey and Table 4 shows that most of these
were caught in gill nets, the 3 inch mesh being the most effective.

SIZE, '

The range of length was from 20 to 39 cm., and the cmmr?r_:.nest sizes czmght were fm:'n 29 tf: 33‘<E_m,
The range of weight was from 100 to 590 gm., and the condition factor \-'zu"u:(_i from 0-7 tc{ !-d. [hey
are considerably smaller than L. mesops, but have about the same value for the 't‘muhtmn factor.
There is no marked difference in size between the two sexes, and the smallest breeding fish seen was

28 cm. among the females, and 30 cm. among the males.

BrEEDING.

The examination of 75 gonads (Table 3)
males. The fact that breeding and * spent”
February to April suggests that the breeding on ¢
continues after the main breeding season for the Tilapia spp.

shows that females were caught in greater numbers than

specimens were taken in considerable numbers from
season of this fish is similar to that of L. mesops and
15 over.

Foob. . | i N
Twenty-two guts were examined from various places round the lake, but the contents give

very little information about the food or feeding habits. Fourteen were empty, four were empty except

for a little white or orange slime, two contained slime and vegetable debris, and two had a few lumps of
l rested material. In clear water these fish can often be seen swimming

unrecognisable and much-dig : =i :
dlise trE:the rocks, scraping the surfaces with their mouths, and presumably feeding on the algae growing

there.

Jtaka. (Appendix VI, Table G.) | |
M to the genus Haplochromis there is a group of about six species of

ectively to the natives as Utaka. It is convenient to consider
43

Haplochromis spp. ‘
Among the 102 species belonging
great economic importance known coll



them together under this name, which is used all round the lake, either for the

whole little group or, in
some places, specifically for one or another of the species,
SCIENTIFIC NAMES with provisional native equivalents,
Haplochromis inornatus . . Ukongola (Chilowelo),
H. encinostomus . .. Utaka (Ruarwe).
H. prostoma .. Nsese (Monkey Bay).
H. chrysonotus Chyala (Likoma), Ling’ara 3¢ and Chituwi ¢ (Manda),
Chibwale @ and Njoronjo § (Sani), Kapesa (Deep Bay).
H. cvaneus - -+ Kapamola (Mluluka).
Nguwa (Nkata Bay).
? Chafinya (Likoma).
H. quadrimaculatus . . .. Ngiri (Ruarwe).
Mbarule (Nkata B. ; Mbampa B. ; Likoma).
Ling’ara (3, Mbaha).
Msalule (Likoma).
Utaka wa Ndiwili (Likoma).
Mkazi wa Njelu or Kazinjelu (Likoma).
Utaka Chigombati (Monkey Bay)
Kafupa (Mluluka)

H. quadrimaculatus has been described as ““ a variable species,” but it probably includes a group of
closely related species that can be defined only after further work.

DESCRIPTION,

Utaka are small fishes, with only the larger species attaining a length of 20 cms.  In all, thg_mmfth
is small and narrow, with small teeth, and the upper jaw is strongly protractile. This protractility
differs only in degree from that of other species of Haplochromis, and among the Utaka it is most
pronounced in Haplochromis quadrimaculatus, H. cyaneus, and H. eucinostomus. From the middle f.)f
the bone of the upper jaw a shaft extends backwards under the skin of the top of the snout, and in
these three species it reaches to between the orbits. If the lower jaw is depressed the upper shoots
forward so that the mouth is produced into a short tube. In colour the females are silvery, either
with no markings (H. inornatus, H. euctnostomus, some H., quadrimaculatus) or with a dark spot on the

gill cover, two spots on the side, and one at the base of the tail fin, or with some of these spots only

(H. chrysonotus, typical H. quadrimaculatus) ; or with two black bands along the side (H. prostoma,

some /1. cyaneus). Vertical bars are also sometimes present.  These colour patterns may be discernible

in the males whose breeding colouration is described below : and they are not confined to the Utaka
group.

[ECONOMIC IMPORTANCE.

In spite of their small size, the abundance of these fish gives them considerable importance %n
native economy. Near rocky shores where the bottom slopes away steeply, they are often the main
commercial fish. At Likoma and Chisamula Islands the inhabitants rely largely on them as a means of
barter with the people of the mainland to obtain flour. At many fishing beaches they are important
during the times that Tilapia Spp. are scarce,

Utaka are oily fishes and, as the natives eat them ¢

omplete with bones, full use is made of their
nutritive value,
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DIsTRIBUTION.

The distribution of Utaka probably extends over the whole lake. The abundance of the fish
could be estimated only where fine-meshed seines were being used, that is at places where there was
temporarily or permanently no Tilapia fishery. They were certainly abundant near rocky shores and
also on some of the big sandy beaches. It was noticeable, however, that Utaka seines hauled on
sandy beaches had very long ropes and enclosed an area of water far from shore. This suggests that
these fish do not nsually come very close inshore.  The only species found fairly frequently in the short-
roped Survey seine was H. chrysonotus, a small species of little economic importance. The largest species

H. quadrimaculatus (Mbarule)—was the main object of the open-water seine fisheries at Nkata Bay
and Likoma Island where the fishing
Utaka fisheries were being vigorously pursued at Nkata Bay,
and Old Livingstonia at the times of the Survey visits, where the fishing was usually done at sun-

grounds were above submerged rocks or round rocky islets.
Deep Bay, Mbaha, Likoma, Fort Maguire,

down, dawn, or during the night.

BREEDING HABITS.

H. quadrimaculaius was found in large numbers with *“ ripe ” or recently “spent " gonads in
April and early May. H. chrysonotus was found in breeding condition at Sani in January, and a female
arrying young in the mouth was found as late as May 15 (at Nkudzi). The limits of the breeding
season for the various species are not yet known. The only information available on their breeding
habits is : that the female carries the young in her mouth, that the fish are found in large numbers

together during the breeding season, and that the breeding males are strikingly different in colour
from the females. Males of H. chrysonotus in breeding condition have thie top of the head and back
lectric blue, and a large part of the dorsal fin bluish white ; the rest of the body
This colouring is found also in H. quadri-

k. The white dorsal

golden yellow or whitish e
is deep blue and the fins are decorated with orange spots.
maculatus and H. cyaneus, though H. chrysonotus is the only one with a golden bac
fin is also known only in H. chrysonotus and is a livery probably taken on only at the height of the
breeding condition. There is great variety of colouring within the group. Males in April and May,
if they did not show the colouring described above, had deep blue bodies, much black on the fins, with
sometimes large orange or white spots on the anals and yellow edges to the dorsals.

Foob.
All the species of Utaka feed on the minute Crustacea of the plankton. Stomachs of breeding

fishes were often empty. The fact that these fish are plankton feeders confirms the idea that they
are offshore species and they may well be present in the surface waters all over the lake.
Native records show that these fish are not important in the catches of the recording stations in the

Kota Kota region, but that sometimes considerable numbers are taken at the Bar at Fort Johnston.

Bagrus meridionalis. (Appendix VI, Tables H., 1-6.)

NATIVE NAMES.
Kampango, Mbuvu (large), Kansosole (small), Ntungumba.

DESCRIPTION.
This is a large, grey or bronze coloured catfish, with a scaleless body and with four pairs of long
barbels round the mouth. There is a short, rayed dorsal fin with a large adipose fin behind it.  The

distinguishing characters and an outline sketch are given on p. 22 and in fig. 2. (See also fig. 7.)
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ECONOMIC IMPORTANCE.

Bagrus is extremely important from the economic standpoint, both because it is caught in large
numbers in fisheries and because it is a predator feeding on many other kinds of fish. It is caught in
considerable numbers all round the lake on lines, in gill-nets, and in seine nets. It is valued by the
natives for local consumption, but it does not seem to be trad

ed to any great extent, probably because
it is nearly cylindrical and therefore difficult to cure.

DisTRIBUTION,

Bagrus is present all round the lake and lives usually a little way out from the shore. It is often
caught in shore scines, showing that it does come into shallow water, probably to feed on the fish near
the beaches. Although considerable numbers were seen in most of the native fisheries, the natives do
not fish for it very extensively, and the native records do not give a true picture of its abundance.
Gill-nets set by the Survey, both in shallow and deep water in many different parts of the lake, show that
it can be taken in very large numbers.

There is no evidence that the distribution of this fish varies with the seasons.

METHODS OF CAPTURE.

During the Survey 564 of these fish were handled, and most of these were caught in the Survey
gill-nets, the 4-inch mesh being the most effective. (Table 5.)
SIZE,

The range of length, according to Survey records, is from 19 to 96 cm. ; according to native
records (Table 6) from 15 to 105 cm.  The range of weight was from 50 to 9,500 gm., and the condition
factor varied from 0-4 to 1-8. Table 3 shows that the sizes of fish most commonly caught are from

34 to 60 cm., and it also gives the average weight and average condition factor for each length. Bagrus
is a long, thin fish and, therefore, has a rather low value for its condition factor.

BRrREEDING.

Four hundred and fifty-five specimens were opened for examination of the gonads. Among these
239 were females, 205 were males, and the rest doubtful. In the records both of the Survey and of the
natives, females were slightly more numerous than males. There is no conclusive evidence of a sexual
disparity in size for, although Survey records gave the maximum lengths of females and males as 96
and 71 cm. respectively, the corresponding figures in the native records are 91 and 99 cm. The
smallest breeding fish were recorded by the native clerks and these were 28 cm. for the females and 30 cm.
for the males.

Unfortunately, there are few data for the first months, but during March and April a large propor-
tion of the fish (about half the females and nearly a quarter of the males) were breeding or had recently
bred.  After this time the number of breeding fish was lower though they never disappeared altogether.
Compared with those of the Survey, native records show a higher proportion of breeding fish throughout
and their figures suggest that after August the numbers of fish with developing gonads is beginning to
increase. It seems probable that there is a long drawn ont period, from about September to April,
during which a large proportion of the fish breed, but that there is no short intensive season as is found
among the Tilapia spp. Nothing is known about the breeding habits and there is no change in the
colour or external appearance of the fish during the breeding season.

Foon.

Bagrus is a predator, feeding almost exclusively on smaller fish, m
important commercial species. Four hundred and twenty-eig
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any of them belonging to
ht stomachs from places all round the

_ . e ish, and three con-
o 140 contained remains of fish, anc
R e Sy wong these 285 were empty, s Te recognis:
ld].“' ol immmfd;nc??c:nfin% of fine, green algae. In 30 of the stomachs there wc.n,L‘rml.ngm:...nl)l](t?
2 snails, mud, ¢ ains % ; i hwromis spp. (Utaka), eigh
Ii;;ne(lnq;‘-:lllz;c included three Tilapia (up to 18 cm. In length), 30, Haplochromss spp. (Utaka), eig
sh, anc e - ;

lits 3 other stomachs there were altogether
Jiromis - Tastacembelus. In 13 o
Mbaba,* one Rhamphochromis, and one Ma

i ; achs contained fish remains in various
19 Il fish recognisable as Cichlids. The remaining 97 stomachs cont tned fis
9 small fish recognis E s.

stages of digestion. . Jearly plays an i ant part in controllin
e Bagru 4 ywing to its feeding habits and its abundance, cleat ly plays an important pi g
SaAgrus, « s leeding

the numbers of the smaller fish.

Clarias spp. (Appendix VI, Tables L., 1-6.)
NATIVE NAMES.

Many. (See Appendix IV.)
DES(ERIPT[UN} i “h verv long dorsal and anal fins extending far along the (lr)r.sa] fm(? \-(:ntru]

Lo g W{th \C.l‘)‘f 11?1 spearance can be gathered from the outline }]r:l“‘ll]g in II[.:.. 2 and
suincesgn he l.}?dy‘ - hc,e}-\t%mfaﬂ;i}; Igmup are e.\'trcrﬁely difficult, and the species are .il]n]n.‘it impos-
h‘ﬂum 108 beys [.hc SYSt-cmleC;’)U,rin rh.thC field work the fish were separated by lhfru" ne}%n-’(& names and
sible to separate in the fielc ‘f ] . .lrE; arranged under these names in the Appendix. The species are,
o m‘lmb ‘ stl ) have such similar habits that here they are for Flw most part
vl mhit(jd mt rlmzz i? 15 im})ed to identify these fish in detail, and to decide how m'amry‘
mns'idcrccl tnget]]c:;tL;[\t (t\lcg:{;:tderict& of names were given in different parts of the lake and it is
species are represented. at varie

i ative names.
clear that any one species has a large selection of native ni

EcoNoMIC IMPORTANCE. .
Like Bagrus, these fish are import: : s
fisheries and because they are predators feeding on 5r(i t .r]\ e
; = \ UTe & o market.
than Bagrus and they are equally difficult to cure an
12 . = L

t both to man and to the lake because they are used in the
- are probably rather less abundant

DISTRIBUTION.
T'hese fish are commol nshe
e sel : ire ¢
most of the hauls with large shore seine nets, many ¢ g
‘ and large specimens can often be ¢

all round the lake both in shallow and deep wat(‘r.‘ A few are t:’.l.k(‘ll !n
i ' anght both on hand-lines and long lines in
en basking at the surface far out in the
water of varying depth,

open lake.

METHODS OF CAPTURE.
Altogether 311 specimens were | i

caught in native seines, in Survey gill-nets, o

handled by the Survey, and Table 5 shows that most of these were
re he y the ¢ 'y,

lines.

SIZE. (Tables 2 and 6.) -~

The lengths of specimens examined by ©
by the native recorders were from 17 to 108 l_.]Il.q
t:{-)nditinu factor was usually between 0-5 flm'i 0,.
growth of the fish. The range of length 15 .L.lrg,;."
give average values for weight and condition 1

the Survey ranged from 25 to 116 ¢cm., while those exumi,nhc(-l
- The weight varied from 100 gm. to Il,f.l{){} gm. I'he
and does not appear to increase appreciably with tl?e
and the number of specimens rather smull,. so that to
ctor on present knowledge would be unwise.

ination, : 112 were
BreeDpING. ish were opened for gonad examination, and of these 11
Two hundred and twenty-seven fish ' Table 3 shows that for each kind females and males

females, 100 were males, and the rest doubtful.

i ~any kinds of small fish.
* An inclusive term for many kinds o
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were caught in about equal numbers, and native records confirm this. Both sets of records show that
the two sexes are about equal in size.

The figures suggest that these fish, like Bagrus, also have a long and not very well marked breeding
season, but more details will be given below for the different species scl';amtel:\_/.

Foob.

Two hundred and fourteen stomachs were examined and these showed that Clarias are omnivorous
feeders. Their main food seems to be fish, but they also eat weeds, snails, insects, plankton, crabs, and
even rats when they can find them. Fuller details are given below.

DIFFERENT KINDS CONSIDERED SEPARATELY.

Mlamba (Clarias mossambicus). This fish can be distinguished from the other kinds by its long and
granular head. It is the most abundant form and was seen all round the lake. In a few ];Iac(rs it is not
highly valued by the natives, but generally it is considered to be good to eat.

The range of size was from 30 to 79 cm. for Survey records and 17 to 108 cm. for native records.
Specimens above 60 cm. are rather few in number and are called Chikuta.

The Survey records (Table 4) show that during the first months, most of the specimens examined
were breeding, but that during May, June, and July the number of breeding fish is very small. Native
records (Table 6) also show that there are greater numbers breeding in the early months of the year
and that they decrease after May or June. The Sani figures suggest that possibly the number is
beginning to increase again by October.

The smallest breeding fish seen by the Survey was 31 cm. in length, and the smallest examined
by the native recorders was 20 cm.

One hundred and nineteen stomachs were examined. Eighty-six were empty, and among the rest,
19 contained remains of fish, including one cichlid and the bones of a catfish : two contained fish
remains with rice or sand and weed in addition : two contained kassava ; two had pieces of crab;
two had mud ; two had insects, including a grasshopper and the legs of a locust ; one had a rat of
Sinches ; one had four large fruits ; one had a large snail ; and in one the contents were unrecognisable.

Sapuwa. These fish belong to the group of Clarias with short broad heads. They are less
abundant than Miamba, but were scen in many places round the lake. All figures show that the
majority of the fish examined were breeding. The smallest breeding specimen was 52 cm. in Survey
records, and 40 em. in native records.

The range of length was from 25 to 107 em. and of weight from 100 to 11,000 gm., but they are said
to grow to a larger size than this.

Twenty-nine stomachs were examined and 24 of these were empty. The contents of the remaining
five stomachs were : two specimens of Utaka of 10 cm. ; one large locust ; one, eggs ? ; one, grass
fragments and other vascular plants.

Nkomo. This fish is extremely like Sapuwa, except that it is generally dark in colour. Monkey
Bay natives gave this name to fish seen there and at several other places round the lake.

The range of length was from 37 to 97 cm.

Not enough specimens were examined to give any idea of the breeding season, and this name does
not appear in the native records.

Thirty-eight stomachs were examined : 30 were empty, and among the rest, five contained remains
of fish including one Utaka ; one had a fish-tail and crab limbs ; one had plankton and a large mass of
Kungu flies ; and one had sand, vegetable debris, and insect remains.
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Nkwazula. This is very similar to the last two kinds. It was seen at Monkey Bay, Old Livingstonia,
Likoma, Chilowelo, and Che Linda. ; .
The range of length was from 33 to 77 cm.  Not enough specimens were seen to get any in formation
on the breeding and none appear in the native records.
Twelve stomachs were examined : six were empty ; :
Utaka and one Lethrinops (13 cm.); three contained mud ; and one contained plankton. .
This is the Kota Kota name of a large fish belonging also to the group with short

two contained remains of fish, including one

Sawasawa.

broad heads. ‘ sl Tl i
Four from 84 to 115 cm. long were seen by the Survey ; three of these were taken at Kota Kota

1 < 1 Thirt 2 ¢ TTEe BY e
in seines and traps, and one on a night-line at Sant. Thirty-one from 40 to 102 cm. were examined
between June and October by native recorders nine at Kota Kota and twenty-two at Sani. They
were caught in seines, gill nets, and on lines.

1 ~11T" - 4 =1 alpe .

The gonads of two specimens were examined by the Survey and they were both males, one

“ quiet " and one “ starting.” Of 13 gonads examined by native clerks there were four females—one
: € - - - o

“ripe "’ and three ““ quiet,” and nine males- eight “ big " and one .snmll,_ '
ened ¢ one contained a Tilapia squamipinnis of 25 cm., and one contained

Two stomachs were op
part of another cichlid.

Sute (Clarias mellandi). This species can be recognised at once if the mouth is examined. Instead

of the usual narrow bands of granular teeth, there is a large scmi-(‘lli}-lti(‘u] patch of tecth“(m the ’pa]atc.

This fish does not seem to be caught in large numbers and only six were rf(’("l‘l by the :Iur\t} } l‘hr(,;(:'
at Fort Johnston ; one from a long-line at Marembo ; and tvf-(.) from traps at ( hl1lmf’e_hf:l.‘ ni '(;(:1:: :lc:?:] )
show one specimen of 36 cm. in the Shire River in M:ir(zh, I'he range uf.Ic:l,;:% 1tw4,5 ”r. ;(,m,il(,ql_ -(m‘é
weight from 260 to 510 gm. The gonads of five specimens were examined : wo were females _
“ripening ”’ and the other “‘ quiet,” and three were males—all quct. b, e and

Five stomachs were examined : one was empty ; one contained vcget‘dh e debris, n‘uu:,c, 'd‘n(‘
rice grains, two small snail shells, a larger shell, and a fish egg ?; one C()I]til;l’ll’;‘d rr;}fﬂflﬁﬁu ;flrlltl::H
and a grass-like plant ; one contained various insect fragments, apparently both terres n" t.l (}]. ( l <,
and a few small bivalve molluscs ; and one contained leaves :1.11d nti.mr vcg.etnh]e ma iu‘, (‘)’1\;{‘\10
molluscs, and a very small fish fry. It is important to note that t.lns spemef-, unlike ;Fll tl.lctot ‘mr at ‘T li
does not seem to feed on fish. For this reason it may be found suitable for introduction into 1mpoundec

waters. o Bl N | Nkata Bay
Bwanamuzu. Three specimens were seen—two 1 5 inch gill-nets at Marembo anr i f. 3
Their lengths ranged from 67 to 87 cm., and their weights from

and « d ine at Limbauli. ' ‘
and one on a long line at Limba " ripe * and one spent,” and all the storachs wite

2,000 to 2,400 gm. All three were females—two
empty. o

Bombe. Three from 96 to 97 cm. long and weighing i R
at the Bar at Fort Johnston. One was a “spent ” f{:male '::}m‘l AR e
stomachs were empty and one contained two ('h;unim of 31 t(‘) t4.;(\]?‘1:-] i

Lumbalisilo. One specimen of 102 cm. and 6,500 gm. wds? a ( ;
mentioned above. It was a “spent” female with an em‘pty bt}')]'ﬂ;i.(. 1 1 at Monkey Bay and the

Nyamba Nyamba. Two specimens were taken in 5 lIl‘t_‘.El gl?l—ltmjc?,.q 0([)) ;m i,n wmgilt‘ e
other at Fort l\-i:_lguire. They were 96 cm. in length and 6,500 and 6,900 gm.

é’ ads [ ]! ]l Qi |t‘d(.hb were Clllptv. .

! I‘['],d. H d[]d (]t stor ) . ) | r

J t S0011 hy t]le .‘lll’\f't,y J“t 4 are recor l‘(l rom »ani I)} th(’ ]'ldtl\ e
= Y i... W, ] I 1 d I S, r -

The lengths range from 50 to 109 cm., and they were all caught
1 enlarged gonads.

about 7,000 gm. were seen in a seine net haul
“spent " males. Two

1e same haul as the Bombe

females with * ripening

Lumbulule. This fish was no

clerks between April and October. > ales witl

on night-lines. Six fish were opened and they were all males wit
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Barilius microlepis. (Appendix VI, Tables J., 1-4)
NATIVE NAMES.

Mpasa, Nyengiri (young).
DESCRIPTION.

This fish is silvery in colour and rather like a salmon in appearance. It has a large, though
toothless, mouth, and the stream-lined build of a powerful swimmer. It is sometimes called the
Nyasa salmon and it even has pink flesh, but it belongs to a different family and even order from the
true salmon. The (.1istinguishing characters are shown in the key (p. 22).

[LCONOMIC IMPORTANCE.

Mpasa is a valuable fish from the economic standpoint,
the north—it is the most important economic species. Its fishery, however, is much more local than
that of any of the preceding species. The fish are mainly caught in traps in some of the bigger rivers,
but only during certain seasons. They grow to a large size and are highly prized by the natives. At

Karonga some Arab traders were seen who had come all the way from Mbeya to catch these fish in
order to take them back salted to sell in the Mbeya region.

and in parts of the lake—particularly in

DISTRIBUTION,

This species is widespread in its distribution in the lake.
open water and few are seen in the shore fisheries.
caught by trolling with a spoon bait.
larger rivers to spawn.

During most of the year it lives in the
A little way out from the shore it can often be
At certain seasons of the year it comes inshore and runs up the
During the Survey considerable numbers were seen in and near the Ruchuru
River in early April, and a few were seen near Mwaya and Msumba in the same month. Nearly all the
specimens examined from catches near these rivers had fully developed gonads. 1t was said that by
April the main season was already over and that earlier in the year the numbers of fish had been much
larger. At Chipoka in January the water in the Lintippe River was said to be boiling with Mpasa,
and the natives had apparently scooped them out with hand nets as the fish tried to make their way
upstream. In most large rivers fences and traps are put up which almost block the river, and these
must catch a high proportion of the fish. Since at these times the fish are just about to spawn, it i
clear that there is a great deal of waste in the fishery. After the breeding season is over the traps aré
taken down and very little effort is made to catch the fish until the next season.

It is not yet known whether all the breeding fish go into the rivers, or whether there are spawning
grounds in the lake as well.
METHODS OF CAPTURE.

Ninety-seven specimens were seen by the Survey, and these were mostly ¢
seine nets near river-mouths and in fence traps across rivers. (Table 3.)

SIZE,

Sizes ranged up to 66 cm. and weights up to 2,700 gm.

-4, with an average of 0-95.

aught in large native

The condition factor ranged from 0-6 to
Small specimens were seen in many places, but wherever this species
was being fished for intensively, nearly all the fish were over 35 cm. long.

BREEDING.

The gonads of 45 specimens were examined. The sexes appear to be about equal in number and
size. The smallest breeding fish seen by the Survey were 38 and 39 em. in length, though native
records show a breeding male of only 21 cm. (Table 4.)

Mpasa were seen by the Survey only during February, M

March, and April, and during this time nearly
all the bigger fish of both sexes had enlarged gonads. Native records show that occasional breeding
50

are no data as to when the breeding

fish were taken in August and September. Unfortunately, there lake, and rather earlier

season starts, but it probably ends in about April in the northern part of the
further south.

The habit of this species of running up the rivers to spaw
no information yet as to what proportion of the fish leave th
far up the river the fish travel, nor what the spawning grounds
£Po: Hila i ation » feeding habits,

Thirty-eight stomachs were examined, but they give little 1nf°}‘lf;1‘_‘-t:"f}(:::’:; :::2 ::inlaihs were
because the fish do not appear to feed while they are breeding. nrty

n 1 ids in ¢ contents were unrecognis-
enihty, three contained fish remains, iI]Cllldillg two ClChl;db, -’:{‘111(1 1‘1 t“;lsl(l"‘t]ll}rc{lator g e Ts piivi s
g Thi i 1 > 5 rests that Mpas: H :

able. T'his examination of stomach contents sugges t o prcdamr ey

P : : ich are typica
indicated by the large mouth and the short intestine, which are ty]

n has already been described. ['here is

¢ lake, when the migration starts, how
» =

are like.

Barilius microcephalus. (Appendix VI, Tables K., 1-4)
NATIVE NAME.
Sanjika.
DEscripTioN : parated by its smaller size, its
i ' /s, but it can be separated Dy ;
This fish is v closely related to B. microlepts, _ . The dictineuishing characters are
bibgelrhlb ;::h N :;:fhiltb t}fqt it is more brilliantly silver in colour. The distinguishing ¢
4 scales anc e fac E
given in the key (p. 22).
EcoNoMIC IMPORTANCE.
5 ! = q
Sanjika is probably important economically, fu.r ?]itehl(:]gi et
abundant. It is not usunally caught in larg.e nump‘crs g
are small meshed nets kept especially for this spec:;.& ot i
of the family Cyprinidae, the flesh is full of sharply-poin

L it is small in size, it is extremely
hauls, but in many parts there

It is said to be good to eat, but, as in all members

DistriuTioN, SO

This fish is very widespread in its (llstrlbutmn.
water, and at the breeding season it goes into th'e l”] ivers during the Survey.
small rivers all round the lake, but none were seen in the t‘l shore or in thc.ﬂl"”n water.
ba caught by trolling in any part of the lake, either close to the ¢

Like Mpasa, it lives most of the year in the open

ivers to spawn. It is said to run up many of the
: It can almost always

METHODS OF CAPTURE. - ; six were seen in native
’;EJI;: :fl tlclc 27 fish seen by the Survey were caught by trolling, and s
h :

i T » to the fact that
catches (Table 3). The small numbers recorded by the native clerl]m E [';t‘]:]seqil I(11:3 i:lltf;w i
S&ﬂjik‘a was not being fished for deliberately, and does not mean that it is scarc

Sizi,

) : atives was 30 cm.
The range of size was from 20 to 37 cm., and the largest recorded by the nativ

Breepine. i

About half the specimens examined by the Surv
and native records show breeding specimens in Septembcr‘
there are no data yet as to when the breeding season occurs.
Foob.

Twelve stomachs were examined : 10 were empty ;
contents were unrecognisable. Like Mpasa, this fish has a 1
almost certain that it also is a predator.

ey——from February to April—had enlarged gonads,
It is said to go into rivers to spawn, but

one contained fish remains ; and in one th.{“
arge mouth and short intestine, and it is
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Barbus eurystomus. (Appendix VI, Tables I.. 14
NATIVE NAMES. o )

Kadyakola, Kuyu, Nkasu, Nkwekwe, Mbosi
DESCRIPTION.

These fish are rather li i

se fish ¢ ather like bre; i
are green in colour on the Iyu‘li)re-ll;; ' appearance, with large scales and a toothless mouth. They
- back, vellow underneath. The diagnostic characters of {1;,? re nq. Barbius
snostic characters > genus Hard

are given in the key (p. 22). This speci e b e

ol . . s species can be distinguishe e other ki I i

lake by the presence at each side of the mouth of two IJ']lr‘l::lI:'(\Llﬁ'U]m e o il MebONL
a 5, which

longer than the diameter of the eye. are about equal in length and are

EcoxoMIC IMPORTANCE,
This fish is greatl i
s fish 1s 7 Ze atives i
large enougl & yi d by the natives for food, and has a rich oil it 1 i
‘nough numbers to be of any great importance e e B
DisTRIBUTION. -

This Barbus was seen i i
‘ 8 s was seen 1n considerable numbers :
TR vttt s mbers all round the lake. A few we aken in native
them. This suggests t;ll-:‘tﬂt]llf;g It’t.l‘l'hes'k]}ut gill-nets seem to be the most t‘fﬁt‘ien‘tvfgtltll(l;I:im:;f]::l-tllclliﬂg
1. s suggests the y tend to keep a little wy 6%, B |
e i P a little way out from the shore, b act the Sy are
specimens i:-’u}: ;“-1 I,]]h;l! I]'l()H.Ilbf..‘s s]um"s that they cannot live far from the ‘Sil'l]l;(t} t'hc'f:d th"tllt t‘ilL}fr the
the lake aughtn regions of fairly shallow water, and the fi A i Mo
o : he fish were scarcer in the deeper parts of
METHODS OF CAPTURE,
One hundred and thi
d urty-three specimens wer
_ drec spe s were handled by 3 jori
we Ay " 3 ) ’ th . .' ’ s .‘
v r‘~,;| wght in g?l{netb, a 4 inch mesh being the most el'fcctiw}: (“T":';'\ f;y), and the majority of these
1e tange of length was | ¥ v
factor varies from 0-;; o I':;\irrj(t);:l ]8,&.) 58 em., and of weight from 220 to 2,400 ¢gm. The condition
oo .m(f o ,ﬂmani av?r;il;?re of 1-3. Native records (Table 4) t;hc'::’v a range claf length
m., ¢ v also give indications tha > fish e ‘ .
Johnston than the Kota Kota region ons that the fish caught are rather larger in the Fort
BREEDING,

()n(.’ h““dl (& 1 ‘ 5 1 1 w B DUV ¥ o {hNb} né'-’
4 lllld t(,‘l} spec ]
T.II('?SC, fcnnlles were ra II] : E ]’[ ICIlh ere )pe!l{!{_l hy th(‘ ..'Lil' ey fﬂr ;.,(mad (,'xil.]ninati(]n ’llld i 0
recor (_l"b‘ hnW(g\;{::' f(]I Ill I )t ‘;;'nlndﬂ t tll}ln lnill{!.‘: ‘dnd were {llb(} a litt]( I'l] ?Cr ]ﬂ Si?( 'I 1 th’C‘“ ! l\’
2y " t > Iota \.()tﬁ e i()]l M l ] y ‘5‘ 1 " b 5‘ ’ ‘:: 1 tI male ’: d
tl] 5 SEXeS 2 . 5 : g ' d4les are cons Id(} al)l 1
€ sexes are lh(}“ (1115 1 e 9 i y nore numerous th' *Te s, al {l
" : ’ll. - : t € I'[l(ll mn size. l hL‘ bnl:ll]{.’,ﬁt b] L‘L‘(]ll‘]g ﬂb‘h seen hy th(\ ()‘ur‘r' ey we e“ll {:-uldl i'; cm
I I fe nales an l II‘.EIICS respec ve v > Tie t’ i 1 un \l [§ ! ‘ ' J“") | .Wlli e
Y, = l- I tl\f(.l_ ' but th(, native (.ic kS fU 11 d {‘ '.I f : i
{.()I]:i( S, SiLo “"ly &j Ell‘l{l :-L CIm. h (".]1]?”{1 2
]\Cithl‘r 3 i 5 e ¥ H S |
her set ()f eco (i 3 ‘{;1 es ar it 1
-1 recoras ves any }KJ.‘ltl\f{‘ I]f i 1 1s bd l"i
IJilt t]li‘y I t 3 o - > 1T [)rlnﬂtl()n al){)llt tl B i i i i
) h h‘il(]w t]l'|t i Ae . - . e D Led]nf; hlblt {Jf t] 15 f i $
()(‘I Ub(. () l - ; t]ll(.l’(. 15 I_]U lndr]\(:(] l}r(?C(lmg s€ason l)elW(,‘Cn tl]{' nl():lths ()f ](.ln”‘-l.: at {i
'T. 11 y HE \(]v.‘\' !l'll I I t = 1 S I 4 S : X I | '
Il](’ll(.,“.‘)' W]tll 1“]1}«_’]] vr(!{l h‘- "-t[..(‘- in.l-) ](:I:tl)) t]“”;r (;i h{ [LI dlc' ]”-I-(l CIllil i—;ed {"unild.‘< 'l‘h(' hl{. h I) (]I‘)(thi()]lyni th
{_li“]ini.‘ih(!.“i more hl{] W]VII : l)\ o )] ; p]af (‘d } ) the f{lct th:,lt thL‘ I‘[‘lal(‘, ?()]}ﬂd b()th €1 ]&’u i-\(‘ 5 ¢
' bt A 1ii1 t].(., fc{na.le, iil]d 1t 1S more (I]{ﬁcu]t t(] (l + ‘.d i , t
o S5 eclde lts Statc ﬂf d{: Ut‘luplll['nt-

Out of the 50 stc ;
50 stomachs that were examir p
. amined, 24 wer ’ i
two contained seed s, t ; M N e ' ol
, , o ; ’ ) ; ed the remains 8€5,
o i hd(l-l >;ls,ttw:f1 had fragments of seeds, two had white floury m'tt(,ri'licnmn]h ”lf m{)ll“‘,;i’c
s ) sots = . S dterial, ¢ bt '
ots from a small plant. The main food of this fish tlieu,fmc . \egctta be
£ 7 efore, seems to DE

1] 5Cs5 lnd t]leS > 11 l Ige mber 1 ‘ i 1ch tl ¥ the 1]]]( SI me.
L © d i é
maollins € are ()ﬂ en 111 t‘hent 1 da nu lb S h(] h m h{) stoms: Ll 'tll(i 1ron } t ]
101 1€ =4

In most stom:
st stomachs the molluses were s L :
scs were small conical snails, but in a few cases there were al 1l Bisal
s tE Lol also small bivalves.
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Barbus rhoadesii. (Appendix VI, Tables M., -4.) See fig. 7.

NATIVE NAMES.
Tamba, Idlwale.

DESCRIPTION.
These fish are silvery in colour and are much slimmer and faster swimmers than the other species
of Barbus. The head is pointed, the mouth is large, and the barbels are very small, the anterior one

being minute and the posterior less than half the diameter of the eye.

EcoNOMIC IMPORTANCE.

During most of the year these fish are not caught in sufficient numbers to be of any real economic

importance.

DISTRIBUTION,

They were seen in many places all round the lake, but they were rarely taken in shore seine nets.

Lither they are too swift to be taken in a seine, or they live a little further out from the shore. Con-
re taken both in Survey and native gill-nets at Kota Kota, and in Survey nets
Many were seen in the small rivers at Kota Kota in June during the windy
The majority of the fish examined in the rivers had spent

siderable numbers we
in many parts of the lake.
season where they were being caught in traps.

gonads, so it may be that some of these fish go into the rivers to spawn.

METHODS OF CAPTURE.
One hundred and fifty-six specimens were
in gill-nets, the 3 inch mesh being the most effective.

handled by the Survey, and most of these were caught
(Table 3.)

SIZE.

The range of leng
factor from 0-4 to 1-2, with an average of 0-9.
sexes are about equal in size and number, and that they st
29 ¢m. had its gonads starting to enlarge.

th was from 20 to 44 cm. of weight from 90 to 1,000 gm. and of condition
Both Survey and native records suggest that the two
art breeding at about the same size (26 cm.)

though one female of

BREEDING.

Only a small proportion of the fish were breeding during the Survey, and there are very few data

on breeding season or habits. Native records (Table 4) at Kota Kota show that ““ spent " individuals

were taken from April to August, and that specimens with ** starting " and ripening " gonads were |
taken during September and October. It is worth noting that during the time from April to August I
most of the fish were caught in traps at the edge of the lake or in rivers, whereas those in September |

and October were mostly taken in the lake in gill-nets or on hooks.

Foon.
Sixty-four stomachs were examined :

insect remains ; one had pieces of a vascular plant ;
This species seems to be mainly predatory in its habits.

50 were empty ; 10 contained remains of fish ; two had
and in one the contents were unrecognisable.

Engraulicypris sardella
NATIVE NAME.
Usipa.
DESCRIPTION.
This is a very slender and brilliant silvery little fisl
dorsal fin set far back. It rarely grows longer than 10 cm.
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. with a large, toothless mouth, and a short
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LECONOMIC IMPORTANCE.,

It is probably very important in the economy of the lake.
for food and for bait—and it is at times t

chief foods of the predators in the open

It is highly valued by natives—Dboth
aken in great quantities in fine nets. It also forms one of the
water.

DISTRIBUTION,

This fish is said to swim in enormous shoals, both near the shore and far out in the lake. The
shoals are often so dense that the fish may be scooped out in large numbers with baskets, hand-nets,
or body cloths. It is said that when shoals of Usipa appear all fishing will be good.

Very few of these fish and no big shoals were seen by the Survey. Several specimens were examined
but they gave little information about the breeding or feeding habits, By analogy with E-s-.-.gmuh'cj’f’”.s
spp. in other regions, and since it can live out in the open water, it may be assumed that the Nyasa
species feeds on the zooplankton. Worthington (1933 a, p. 307) showed that some of the fish collected
by Christy contained planktonic crustaceans, diatoms, and blue-green algae in their stomachs. Native,

records from Likoma in June show that among 11 fish examined, eight were females, three were males,
and only one female was breeding.

Other Cyprinidae.

The most important members of this family—Labeo mesops, Labeo cylindricus, Barilius microlepis,
Barilius microcephalus, Engraulicypris sardella, Barbus eurystomus, and Barbus rhoadesii—have

already been described. There are several other species which are not sufficiently abundant to be of
general importance, but which may be valuable locally,

Barbus johnstoni,
NATIVE NAMES.

Ngumbo, Mkumbwa, Mbakale, Kopokopo, Chimwe ().
DISTRIBUTION.

This fish was seen in small numbers in many parts of the lake, but it was more abundant in the

north. - Among the 27 specimens seen by the Survey, 18 were caught in a single seine net haul at Mwaya-
This species is also important because it can live in the upper waters of the streams in the mountains.

In the Kalira and Chirua Rivers near Chintembwe (Nchisi) seven small specimens were seen, and these

are practically the only kind of fish that are found so far up the rivers, They are greatly prized by the

hill natives, who otherwise get no fresh fish.

SIZE.

In the specimens from the lake, the ran
320 to 3,500 gm.

Of the river fish six specimens measured from 8 to 13 cm., and there was one of 23 em. weighing
200 gm.

ge of length was from 19 to 67 cm., and of weight from

BREEDING.

Among the 11 lake specimens that were opened, seven were females (six from 32 to 46 cm. with

ripening ovaries, and one of 43 cm. “ quiet ") and four were males (two from 45 to 55 cm. with
" ripening "’ testes, and two from 40 to 44 cm. “ quiet ).

In the specimens from the river the fish of 2

3 em. was a female with ripening ovaries, two of 10 to
11 em. were males with developing gonads

, and in the rest it was impossible to determine the sex.
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Varichorinus nyasensts.
NATIVE NAMES,
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METHODS OF CAPTURE,
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seines and native traps, bu
SizE,

The range of length
f )
females.  Sixty-five ieigze(tlhg:ﬁ specimens was from 21 to 42 cm., and males were rather larger than
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» With an average .

for females and from 15 to 49 E:;mvzfl(l)l:'er:fll-s' Native records give a range in length from 16 to 41 cm.
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BrEEDING,
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METHODS OF CAPTURE,
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Foop.
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These fish are active predators as can be
stomachs were examined : 39 were empty
except for one Usipa (Engraulicypris).

seen b i Biocc ’
s y their readiness to take a spoon bait. Fifty-six
< 1) o W i i

e rest contained remains of fish—all unrecognisable
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Mormyrus longirostris. (Appendix VI, Tables P., 1-4)
NATIVE NAMES.

Panda, Mbelewele, Chigondi.
DEscrIpTION.

All members of the family Mormyridae are peculiar in appearance, and [}n-:"c et “frmiim n
the shape of the head and the length of the fins. The fish all have very small thin scales which do not
shine like the scales of other fish, the bodies are all grey or
with a soft thick skin, Mormvrus can be distinguished from the
fact that the mouth is at the cn‘d of a long curved snout, and the dorsal fin is about five times as long as

the anal fin. An outline drawing is given in fig. 2 (see also fig. 78).

bronze in colour, and the heads are covered
other Mormyrids in the lake by the

[ECONOMIC TMPORTANCE.
This fish does not seem to be taken in large numbe
in the lake. It is valued when it is caught, but 1t 15 not at prese

rs in the fisheries, although it is very abundant
nt of any real economic importance.

DistrIBUTION
at most places where gill-nets were set.

t round the lake and it was caught '
shore and it was rarely t It seems to live
nets were set both
It sometimes seems to swim in shoals.

numbers of these fish, and then no

Mormyrus is abundan

It usually lives a little way out from the
At Nkata Bay where
surface nets took only five.
seen to contain considerable

aken in seine nets.

ai at the surface and on the bottom
mainly on or near the bottom.
the bottom nets caught 82 fish and the
At Sani in January, three hauls were
more were seen in all the rest of the hauls there.

METHODS OF CAPTURE.
Two hundred and eighty-five
were caught in gill nets, the 4 inch me

indled by the Survey, and the majority of these

specimens were he
: (Table 3.)

sh being the most effective.

to 60 cm. ; according to native records
and the condition factor was from 0-5
ains the low value of the

Sizk,

The range of length according
from 38 to 66 cm. The weights ran :
to 1-2, with an average of 0-77. This fish is clongate n
condition factor, Males and females seem to be caught n

same size.

to Survey records was from 17

ged from 40 to 1,400 gm., ;
shape which expl
about equal numbers and to be of about the

t of the Survey and as late as the
The figures suggest that this fish
and ends about May. The fish

BREEDING.

The majority of the fish were breeding
end of May. During June and July most o
has a long drawn out breeding season which st
seem to reach maturity at a length of about 30 cm.

throughout the early par
{ the fish were quiet.
arts before January

Foop.

The examination of 6
14 were empty ; 30 containe
and many of these stomachs containe
vegetable debris ; and five contained insect re
The long snout is probably useful in collecting the
living buried in the sand or mud.

that these fish live largely on the bottom :
\e that live in the sand or mud,

(0 stomachs supports the idea
11 contained sand and

d chironomid worms which are fly l:l]‘ g that |
d sand and pieces of weed in addition ; ‘
mains which included many cases of caddis fly larvae.
< - | ! 2 :
food from the bottom and in burrowing for the animals
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Other Mormyrids.
I'here are three other species of Mormyridae in the lake.  These are not of importance economically

because they are only taken in small numbers in the present fisheries, but considerable numbers were
taken in the Survey gill-nets in several parts of the lake.

Mormyrops deliciosus.
NATIVE NAMES,

Nyanda, Njolo, Nkupe, Ngondi.
DESCRIPTION,

This fish is elongate and like Mormyrus in appearance, but can be distinguished by the shorter
snout and the shorter dorsal fin (which is shorter than the anal fin). There are about 20-86 teeth in
each jaw.

Thirty-cight specimens were seen, and all were taken in Survey gill-nets : 19 at Monkey Bay,
12 at Kota Kota, and the rest from places in the northern part of the lake. None were seen in native
nets and none appear in the native records.

SIZE.
The range of length was from 28 to 79 cm., and of weight from 150 to 2,400 gm.
BREEDING.
All the fish were opened : 15 were females, but only four of these had ovaries “ starting ” or

developing ; 10 were males, all but one being *“ quiet "’ ; in the rest the sex could not be determined
with certainty.

IFooD.
The examination of 21 stomachs shows that this fish is a predator : six were empty and the rest
contained remains of fish. In a few there were remains of crabs and insects in addition.

Gnathonemus spp.
NATIVE NAMES.
Mputa, Ntachi, Panda.

DESCRIPTION.

This fish is less elongate than the previous species ; the mouth is at the end of the head ; the
snout is not prolonged, and there are less than 10 teeth in each jaw.

Twenty-seven of these fish were taken in gill-nets: 17 at Monkey Bay, eight near the Dwalfisi
River, and two from Florence Bay. They ranged in length from 14 to 25 cm., and five stomachs showed
that they were feeding on insects, mostly ephemerid and chironomid larvae.

Marcusenius discorhynchus.
NATIVE NAMES.
Ntachi, Mputa, Mbombo, Mbobwe.

DESCRIPTION.
These fish are smaller than the other species of Mormyridae, and they can be recognised by the
round front to the head, the inferior mouth, and the dorsal and anal fins of about equal length.
Sixteen of these fish were seen in native seine nets at Kota Kota and Mwaya, and 11 were taken
in gill-nets at Monkey Bay, Florence Bay, Karonga, and Mbaha. They varied from 13 to 20 cm. in
length. Seventeen were opened, and of these seven were ““ ripe ” females, six ““ quiet * females, three
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ripe "’ males, and one " quiet "’ male. Examination of seven stomachs showed that the fish had
been feeding on insects, mainly chironomid larvae, hemipterans, and dragonfly nymphs. Many

contained also shrimps, snails, bivalves, and vegetable debris.

Synodontis zambesensis.
NATIVE NAMES.
Kolokolo, Njekayeka.

DESCRIPTION.

This is a small catfish with three very strong, serrated spines, one in the front of the dorsal and one
in each of the pectoral fins, a bony shield extending back from the head, three pairs of barbels, and a
patch of curved movable teeth on the lower jaw. It is greyish in colour, marked all over with black
spots which are variable in size and the extent to which they are confluent.

DISTRIBUTION AND IMPORTANCE.

These fish are common in many parts of the lake, but they are not important commercially, mainly
because they are difficult to handle, the spines being both sharp and capable of being locked at right
angles to the body. The fish are not often taken in large numbers by native fishing methods, though
special traps are sometimes said to be set for them. A few large catches of them were seen from seine
nets at Ngo. Considerable numbers were taken in Survey gill-nets of small mesh at many places,

particularly at Monkey Bay and Nkata Bay.

SIZE AND HABITS.
These are small fish and were not seen above a length of 25 cm.  No specimens with ripe gonads

were examined, and nothing is known about the breeding habits. The examination of 45 stomachs
suggests that these fish feed by scavenging on or near the bottom : 23 were empty, but the rest contained
sand, vegetable debris, remains of insects and their nymphs and larvae, fish scales, molluscs, and

shrimps.

Alestes imberi.

NATIVE NAME.
Nkalala.

DESCRIPTION.

This is a small, silvery fish, with large scales, a small adipose dorsal fin, a non-protrusible mouth

with large, many-cusped teeth.

DISTRIBUTION AND IMPORTANCE. ‘
This fish is rarely taken in native nets and is of no importance n the
ake and was taken in considerable numbers by the Survey’s fine mesh seine at many

fisheries. It is, however,

common round the 1
places, particularly Kota Kota, Karonga, and Mwaya.

SziE AND HABITS.

The range of length
and nothing is known of the breeding habits.
inshore species, because the contents were mostly fragments of plants, often see
blades, and occasional remains of insects and insect larvae.
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for 70 fish was from 11 to 20 cm. Only two of these had enlarged gonads,
Examination of 40 stomachs suggest that this is an
ds and pieces of grass



Other Cichlidae.

There are numerous fish, other than those already described, belonging to this family, which may

be of local importance.  On the whole they are either too small or too scarce to be significant in the
fisheries.

Other species of Haplochromis.

Of the 102 species of Haplochromis many are too small to be caught in the large-meshed seines.
Those that are large enough are mainly fish-eating species that prey on the young of Cichlids and
Barilius and on the shoals of Lngraulicypris (Usipa). Large specimens of H. lepturus and H. notolaenia
(Khota, Dimba) are caten readily by adults, while the smaller species are the perquisites of the little
boys and play an important part in their nutrition.

Three blotched and spotted “ hyaena fish ** H. polystigma, H. livingstoni, and H. fuscolaeniatus
(Liwele, Fisi, Gufifi), and the following species H. vhoadesii (Kavunguti), H. helerotaenia (Mbowe),
H. atritaeniatus (Tong’o) and H. woodi (Mbawala, Katsatsi) are fish-eating species that appeared fairly
frequently in both the Survey and the native records, H. kiwinge (Binga or Kivinga, Dzani) is one of
the most abundant species, but appears to live more in the open water than the others. It could
frequently be seen congregated in large numbers waiting for refuse from the ship, but it was not
commonly taken in nets. Tt is easily identified by its colour—turquoise blue to pale green—marked
with a black band along the middle of the side.

H. melanonotus and the related M, semipalatus (

Sasamchenga, Sagomeza, Tokotoko) seem to be
carnivores and scavengers,

I'he general colour is brassy yellow with a black oblique band on the back
from the nape to the middle of the root of the caudal fin. A breeding male was electric blue. The
name bas:un.t'.hengu (sand-scraper) was sometimes applied at Sani to other species, including
H. awromarginatus

Lethrinops.  (Tondo, Chigong’o, etc.).

This genus contains about 20 species, all with a small mouth situated at the lowest point of the head,
the upper profile of the snout curving markedly downwards. They are probably very abundant and
appeared in large numbers and great variety in the fine-meshed shore seine. The two largest species
(up to 30 em. in length) L. pracorbitalis and L. laticeps (Chete
numbers in the large seines in the Kota Kota region, about 2
clerks at Sani.  The jaws and teeth are weak and the fish are
on chironomid larvae,

and Vwivwi) appeared in considerable
,500 Chete being recorded by the native
apparently bottom-feeders, living largely

Chilotilapia rhoadesit. (Ndukufiona, Kansupa, Kapumphu,)

This fish appeared frequently in the native records from Kota Kota. The female is silvery with
two dark bands along the side ; the breeding male is brilliant electric blue. The jaws are short and
strong, set with large, blunt teeth, which are probably used to break the shells of water snails, so that
the soft parts alone are swallowed. Stomach contents also suggest that molluscs are the main food.
Corematodus. (Two species.)

C. shiranus. (Nankerere, Chaombamwera, Yinga.)

This fish bears a strong superficial resemblance to Tilapia squamipinnis, but has a bigger mouth
and a characteristic dentition, each jaw being set with a broad fileike band of teeth. It is caught in
small numbers with the shoals of Tilapia and the stomach and intestine in the six specimens examined
were full of minute scales of the type found on the tail fin of Cichlids.
gut it appears that Corematodus feeds by snapping at the
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As there was nothing else in the
tail fins of the Tilapia with which it swims.

It grows to a length of 27 cms., but it is not abundant enough to be of any economic importance ; nor
does its way of feeding give it importance as an enemy of Tilapia.

C. taeniatus. (Chindikhila.)

This fish has the same file-like dentition, but only reaches 19 em. in length, and it has a (Iil“f{'rt“.nl
colour pattern, consisting of an oblique band from the nape to the middle of the root of the tail %m.
The gut was examined in six specimens and contained minute scales as in the previous species.
C. shivanus appears to mimic Tilapia squamipinnis in its colour pattern, and it may be lhzltlsum(r of the
many Cichlidae with an oblique black band are the models and the victims of the smaller € oremalodus.

Doctmodus johnstoni.  (Chiluma, Chindikhila, Kawisa, Nchesu.)

This fish is well named Chiluma—** the thing that bites ”—for it has a short, heavy, lll‘lt'.lt?!'i‘lllllg
jaw with large cutting teeth. The breeding male is a rich blue, and females and :1:11?—11‘rucdmg 1151'11‘5
are silvery with an oblique black band from the nape to the middle of the base of .tll{: tail fin.  Breeding
males were seen from January to May. Stomach contents suggest that the cutting teeth may be used
to bite pieces from the fins of other fishes ; or, perhaps, Docimodus may be a !IC’T""'““ SRRVENGES: It
was often taken in seine nets, but more than one or two specimens were rarely seen in a sl.ngl(e ]1:‘1|1L

In the native records a number of names occur that were not met by the Survey, so }t is impossible
to know to what fish they refer. Most of these names belong to fish that were scarce m lhfz (‘:1[("11{‘5..
and only one or two spu‘il-m‘ns are recorded, but Gwenje appears to be common in the m‘t:-;‘:lt Kota Kota
and Silimbanga, Chisawasawa, and Nagangata are sometimes abundant at the Bar at Fort Johnston.

SUMMARY OF THE DISTRIBUTION, BREEDING, AND FEEDING HABITS OF [HIE
MORIE IMPORTANT FISH.
Distribution. ‘

Although most of the important economic species are widespread in the lake,
forms are different in the different regions. In the southern part of the lake where the wat Cisman
shallow, species of Tilapia (Chambo) are by far the most abundant fish. In. the 11urthc?‘n r(‘;;ltf;n;‘- f\.\'l::;;‘t‘
the water is mostly deeper, Tilapia are again common, but there is also a high proportion OI‘. :l :1“1‘1‘;
Cyprinidae, represented by Labeo (Nchira), Barilius (Mpasa), and Barbus Spp- (N;.{Umh;l" \-ft')«{\‘t’i};.‘i
[n the deeper and more rocky areas in the middle section of the lake, species of Haplochromis (t- ‘t :1t
seem to be the most abundant fish, though shoals of Engraulicypris (Usipa) may also be nnplm;‘;u'..".
times. All round the lake, both in shallow and in deep water, species of catfish, Bagrus and Cfarias,
occur in considerable numbers.

The economic importance of the various species depends not only on t]‘w i
on the ease with which they can be caught. The commonest method of fishing among llL1 :.1 et
with shore seine nets,* though traps, open water seines and gill-nets may also be used. 'I‘nlt IL‘ )::‘;:1:]-1
of the southern region large shore seine nets are used cxtonsi\-:(*ly‘ ;}n(l these (‘&.ll('ll :11{1131]1-‘;_\_21:1“‘0 t;.t“}
Tilapia. Most of the other important species also occur in this region, but their numllm. I:c o oo
catch are small compared with those of Tilapia. During the \.\'m(ly season when E,”fi.l-. hc-(-.mnc
difficult to work, Labeo from gill nets, catfish from lines, and Barbus from traps may aiso By

the predominant
er is mainly

ir abundance, but also
atives 1s

important. ; st
i e e s are used, and
In the northern part of the lake where the beaches are less extensive, smaller seine nets

W ) R 5 Tilapia, but in many
there is a greater amount of trap fishing., The catches often consist largely of f' ff{'f’“’- hecten nm-l\
places members of the Cyprinidae may be equally, or even more, important. Itis mter

* See Section C for description of fishing methods.
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that in these regions the large meshed seine nets were sometimes called ** Nchira " nets, after the name

of the fish caught in them, rather than * Chambo " nets, which is the usual name in the south. River
fisheries in the north also play a g

reater part than in the south, and the main catches are Barilius and
Labeo.

Near steeply-shelving, rocky shores, the Tilapia seem to be re
small species of Haplochromis (Utaka).
of lines, are the only gear used by nati
Breeding habits.

SPAWNING. The females of most f arge numbers of eggs, and once these
are shed and fertilised, the parents pay no more attention to them. In the Cichlidae, however, the
females have relatively few eggs, and after spawning, the eggs, and later the young [ry, are often
protected by the parents. The Cichlidae mate in pairs and the males usually assume brilliant colours
at the breeding season. In some species, including Tilapia Squamipinnis and lidole, the eggs and young
are carried in the mouth of the mother, In those “mouth-breeding” Cichlidae that have been examined
in detail, a basin-shaped nest is hollowed out of the sand. Eggs are laid and fertilized in the nest and
are then taken into the mouth of the female who shelters them until they hatch, and the young [ry return
to the maternal mouth for shelter until they reach a size which varies with the species. In other species
of Tilapia, including a close relative of T, melanopleura in other waters, the eggs are laid on stones or
other smooth surfaces and they and the young are gnarded by both parents. The observations of the
survey on the Tilapia spp. cover only the later phases of breeding behaviour from the time when the
young are still living on the egg yolk, but a Haplochromis was seen with eggs in the mouth. Abandoned
nests were observed in several places, but mating and egg-laying were never seen. There are no data
yet about spawning in the other families of fish. There is no change of colour during breeding in these
families.

placed as the main economic fish by
These are caught in open water seines, which, with the exception
ves in deep water.

amilies of fish have very |

BREEDING MIGRATIONS, Many fish migrate to definite breeding
The Tilapia spp. congregate in the shallow water to breed
is not very marked becanse many of the fish live in the shallow water during most of the year. Several
members of the family Cyprinidae, however, leave the lake and run intc
larger Barilius (Mpasa) go only into the big rivers, but Labeo (Nchira)
enter many of the small rivers and streams all round the lake.

BREEDING SEASON, The breeding season for most of the fish occu
length, and intensity of the season varies with the different specie
probably starts in September or October and continues
time practically every fish examined had ripe or recentl

fish decreased rapidly and after April males with breeding colouration disappeared and did not appear
again until September. The season for Labeo was also at its height before January and continued
till the middle of April when it ended rather abruptly.  Barilius were running up the rivers from
December to April and nearly all specimens taken during this period near rivers had ripe or ripening
gonads.  Most of the other fish appeared to have a more prolonged season with a small proportion of the
population breeding during most of the year. The group of Haplochromas species known as Utaka were

found to have ripe gonads in April in the middle region of the lake, but the limits of the season are not
so far known. :

grounds at certain times of year.
. as described above, but this migration

) the rivers to spawn. The
and the smaller Barilius (Sanjika)

rs during the rains, but the time,
s. The season for Tilapia spp.
at its height till early February, During this
y spent gonads. Later the number of breeding

Feeding habits.
A description of the great variety of fee

ding habits among the fish of the lake has already been
given (p. 18). A brief summary is made here

of the food of the more important species and the extent
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FURTHER BIOLOGICAL INFORMATION NEEDED.

The knowledge available on the biology of the
but there are clearly gaps in the information.
the Tife of the fish can be fully understood
lake.  The subjects on which further
species,

more important fish has been d(-_'scrib?.d above,
These gaps must be filled by further observation before
and before the best use can be made of the resources f.’f the
information is most needed are summarised below for the different

Tilapia squamipinnis. More collections of this fish
made, including specimens of all sizes
relations of the species to one another
will also show the species and signific
to determine the predominant spe

, also of T lidole and T. karongae should be
and taken at different times of year. These will S]l(.l\f’ the
, and make it possible to name the smaller specimens. ”"cﬁ
ance of the *“ Black Fish.” Distributions should also be studie
cies in the northern part of the lake,

Observations should be made to find when the breedis

. eope are shed,
18 season starts, where the eggs arc
and the time the young fry

i : - one in
are held in the mouth of the parent.  Much of this work could be d v
i . : Sy - >ther the)
ponds or tanks. [t is mmportant to discover whether the fish also live in the open water, wheth

; . er, and
congregate round sandy beaches or rivers, whether they move from one part of the lake to another,
whether they are more active by day or by night.

I . SN : = - anpeipe 1o needed.
Filapia shirana. ~ Similar information on the life history and movements of this species 18 1
Labeo and Barilius spp.  Studies should be made

p . ~ . . . 1€ l’ike‘
to discover what proportion of the fish go into rivers to spawn, and what proportion return to the I

The season during which the fish start spawning in different parts of the lake should be investigated,
together with the effect of the trap fishery on the stock of 3. microlepis.

Haplochromis spp. and Engraulicypris.
breeding habits of the

Clarias spp.

. : pecies
to find the breeding grounds of these si :

_— ) ahitat and
Data are wanted on the fishing season, habitat,
se fish and on the food of Engraulicypris.

Studies of these fish should be
whether they differ in their habits,

Barbus johnstoni,
main species present in

% s 3 ?('l_ E‘l“(l
made to find how many species are represente

The habits of this species in the
the hill streams,

Predators.  Studies on the food of the |
extent they are feeding on the commerc
non-predacious species, such as Tilapia
increase so that they take a larger and large
p:lrti(‘.ulatrly of Bagrus and Clarias spp.,
damaging effect they may h

Iish-eating

. ; . saiige it is the
rivers should be investigated because it

arger predators should be continued to discover to wh;l::

al fish. It s clear that if the fisheries are concentrated on t-:;

and Labeo, the proportion of the predators in the I:t‘kﬂ ‘Th}
r toll of the smaller fish, Unless the food of these fish, an

is known in detail, it will not be possible to estimate the
ave on the stock if their rel
birds, crocodiles, and water-tortoises,
gated to see to what extent they

ative numbers do increase.

T o o .Il\'cstl'
Fhe food of these animals should also be 1

are feeding on the commercial species,
CENTRAL WATERS OF THE LAKE

Only the biology of the fish living in the inshore
is known about forms living in the centre of the lak
that such fish are not easy to catch,

i i1 and little
waters has so far been studied in detail, and

¢ a long way from shore. The main (lifﬁcultg-ﬁli‘:
: Shoaling fish or surface living species can be taken to a cer (in
extent in open-water seines, gill-nets, and tow-nets, Bnttmn~livin-g fish could, perhaps, be t:lkl'{'{l Je
trawls, but it is always extremely difficult o catch mid-water fish, though lines may be a possly

el : sther
method. * It is important to know whether the commercial species extend far out into the lake or whet
they are confined to the inshore waters,
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GENERAL. the time factor in the biology of the Nyasaland fjl:-ih, nor [~1hl' trllc[]ls;lf‘l;it:;:l

Nothing is yet knuw.ll of _1{'.‘ I_I iesl This rate depends on the I‘G.pl‘(idl'l(.'l_l\a'e capacity o : 11(. sh,
el fmse e (hr[('\'rmftt hI‘)‘Tlcnw‘l‘t:llity. The ré}mnluctive capacity is (lf‘l"cmlf_".lt q]]“‘“:_lllll'} l:_l,l::]
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determined by marking experiments A ize of fish in the catches of a fishery,t but "‘”“'-I”I these
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e 0 « ' :

at scale-reading to show the

! *
the growth directly,
methods alone is satisfactory. -
studies carried on over long perlods.

C. Description of Fisheries.

1 ake Nyasais e by natives, but two European fishing concerns
The greater 1’““_ of ”"1‘_ ﬁlﬁhmli:,n;itll};:::‘/:;i;:do’lllllé )]z'ém‘opcan fishing stations ])I‘Ol)i.ll‘)l]}l’ [,::r:u:
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ey “0_“ﬁ1";’3 itr:)lLLCPi‘ote‘cmmte. and has a much wider distribution amongst the ordinary
by native fishermen 1s so >

villages than does that from the European stations.
1. NATIVE FISHERIES.

Methods of fishing.
There is conside
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! The important methods are as follows =
Nets .. (1) Shore seines.
o (2) Open water seines.
. (3) Gill-nets.
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A. Nets,

(1) SHORE sEINE. (Native name = Khoka.)

This net is worked from the beach and is similar to the European shore seine (Davis, 1936, pp-
66-8). It is set in a straight line parallel to the beach from a canoe, and drawn into a semi-circle by
pulling on the end ropes.  As the net approaches the shore the end ropes are gradually brought closer
together, so that the net encloses a long narrow body of water. It catches the fish by surrounding 1]{-‘.‘.111
so that its effectiveness is limited by its length and depth as well as by the number of fish which habitu-
ally swim in the inshore waters.

The mesh and size of scine nets in use vary considerably. Factors influencing this variation
are —

(1) the species which is predominant :
(2) the length of shore-line which is without obstructions ;
(3) the economic status of the net owner, .

Where the larger species, such as Tilapia and Labeo, are predominant, the mesh at the centre 15
usually about 2 inches (diagonal measurement * Davis, 1936, p. 18[4]) and the wing mesh from —l 1.0
Sinches.  Where the small fish of the “ Utaka " (Haplochromis spp.) type outnumber the other Sl“:‘“c:‘”
the centre mesh is usually about # inch, and the wing mesh 2 inches. The majority of nets for L:t;lkg
are about 150 x 6 feet at the centre, while the large meshed nets ary from 450 x 16 feet to 1,400 % -'-]
feet. Long nets with small mesh would probably be too heavy for convenient pulling. The smal
meshed nets are often set rather farther from the shore than the large meshed type, and may have
end ropes 250 to 300 yards long.

In general the larger meshed seines are o be found where there are long sandy beaches and slmllﬂf“"
water, while the " Utaka " seines are used on the small, sharply shelving beaches in the more “’C}‘?
parts of the lake.  The use of the shore seine requires an inshore bottom free from stumps or rocks.
Where a beach contains these obstructions the net has to be pulled through the gaps between them,
and the largest seines are then not always practicable. '

Natives with small resources of cash or labour cannot afford to purchase or construct the
nets.  Although an impecunious owner may build up a net from one which was originally small 1
addition of strips of netting as time and circumstances permit, few nets appear (o remain in be
long enough to reach a very large size in this way. Thus Kota Kota has many nets under 500 feet long,
though the beach is quite suitable for two 1,000 foot nets which are used there, The price of a Jarge
meshed seine about 600 feet long is approximately £3 according to native quotations, while that of a
small meshed seine of 150 feet is about £1 10s,

Tables in Appendix VIII show the composition and size of the catches of large meshed seine
Kota Kota, Sani, Fort Johnston Bar and Shire River, according to native records. Most of l]lf
larger species are caught in these nets, but Tilapia spp. Iabeo < S 1 avias Spp. are 1mos
1lui-;1t:m£|.~;. The records show catches of over {)U.Ul}ijlﬁ;h {:‘:{ i:f::‘i){:‘?: !j;(:::;:: [()i“:wlctll lli'ill figu
above about 2,000 should be regarded as estimates.t The Iil]'g;_‘t-il ‘;md. in l nali\.-'c seine net seen l’,‘-" the
Survey was 844, and the average number in 29 hayls was 205 fish. (See Table 1 in Ap]:cn(lix VIL)
Table 6 in Appendix VIII shows the sizes of the catches in four large meshed seine nets of kg““"”
dimensions at Kota Kota. Small meshed seines cately mainly fish of the Utaka group, together with @

largest
y the

mg

s at

res

* = the diagonal distance across the mesh when the net js stretched from head to foot so that the space is closed.
Thus a 4-inch mesh net is made up of meshes, which are 2 inches \:flll‘!r( B
] Are,
t In the case of very large catches, the recorders were t . Tled one
- T : old to ¢ \ - < hat filled o
and then to find how many canoes were needed to take the rest ount the number of fish th
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canoe

() (Phato, E.T.)

- o ~ "".'I'.
(3) (Phaoto, (.. R\
IFig, 8. Hauling a Native Shore Seine Net,

(1) and (3) at Kota Kota, (2) at Monkey Bay, In (1) and (3) note the bark strip
ropes with many knots, the wooden Hoats on toe net and the large numberof people
holding the net in the inal stages ol hanhng,  The net i ono, 2 s a product of a
net-making concern e Nyasaland run by a Furopean, Meo Sharpe, and employs
Furopean materials




(2)

SN0 e
(3) (Photos, C.K R

Fig, 9, ishing with an Open Water Scine Net (Chilimila).
(1) Odf Nkata Bay, (2) and (3) ot Chilowelo,  The net js towed through the water by two canoes,

hauled to the surface and the cateh is put into one of the canoes which lie alongside at the el
ol the haul

few specimens of the young of other species.  The average catch of a 150 foot net scemed to be about
300 fish.

Shore seining is the commonest method of fishing in the lake, particularly in the southern end
where there are extensive beaches. Far greater numbers of fish are caught in this way than by any
other method.

(la) SMALL SHORE SEINE. (Native name = Cheche.)

This is a small meshed inshore seine generally used at night. It is without end ropes, and is set
close to the beach by two canoes starting from a central point off-shore and paying out the net in
opposite directions till its ends reach the beach. The net is then hauled on shore like an ordinary seine.
It may also be set in a similar manner by men wading,

This type of net is from 40 to 50 yards long, with a mesh of about 2 inches over its whole length.

The catch is said to be mainly Sanjika (Barilius microcephalus).

(1) SussipIARY SEINE NET. (Native name = Chalera.)

This is a small net used in conjunction with the large meshed seine. It is a simple strip of netting
abont 30 x 3 feet attached to a straight stick at either end. Tt is held upright in the water outside
and behind the seine in the closing stages of hauling, and is intended to catch fish which succeed in
escaping cither under, over or through the seine itself.

(2) OPEN WATER SEINE. (Native name = Chilimila,)

()]1("[] water seines are worked from {wo canoes in the [l(_-(-lu-]‘ water, 'I.l]l‘_\' are I\]‘“];(”'[in“;t[(»]_\‘
very wide in the middle, being about 100 x 50 feet. At the two ends the net is attached to wooden
poles about 4 feet long, and the hauling ropes are about 90 feet long.  The upper edge is buoyed and the
foot is weighted with stones.

The net is paid out to form a long vertical wall of netting, The canoes then paddle in a direction
at right angles to the net, so towing it through the water for a short distance as a wide-mouthed, shallow
bag. The net is now hauled in from the two ends, the head and foot ropes being pulled so that the net
comes up as a horizontal trough.  The two canoes finally come to lie alongside one another, with the
bag of the net between them.,

The net is generally used near rocks or reefs, which are often marked with a buoy. Sometimes a
man is put over the side to swim down and find whether the moment is opportune for hauling. The
chilimila is commonly cast for Utaka and other fish of similar size, but also for Usipa (Engraulicypris)
when shoals of this species appear.

The greater part of a chilimila for Utaka is 2 inch mesh, but there is a patch at the centre, about
16 feet square, where the mesh is § or § inch.  This small meshed part forms the *“ bag " in which the
fish are finally lifted out of the water. - No chilimila nets for Usipa were examined, but they are said
to be of very much smaller mesh, with the central patch sometimes made from mosquito gauze,

The price of an average chilimila was quoted at (86,

Chilimila fishing can only be done in calm weather, since it has to be carried out from canoes in
deep water. This limits its use to an hour or two in the early morning or evenings during the windy
season, and there are many days on which it cannot be used at all. Another factor limiting its use
is the scarcity of canoes, which is becoming increasingly acute. Shore seines only require one canoe
which operates close inshore and need not be very large or sound, whereas the chilimila requires Lwo
large canoes in seaworthy condition. Nevertheless the net is extensively and vigorously used in the
northern parts of the lake.
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The average of the few catches observed by the expedition was about 200 small fish of the Utaka
type, but all chilimila fishermen interviewed said that they frequently caught 2,000 or 3,000 fish at a
single cast.  Observations by the native recorder at Likoma Island (Table 5 of Appendix VIII) show
an average of one “ msechi” basket or about 600 fish, at a cast, over the period March 27 to July 4.
But chilimila fishermen are seldom content with a single cast, and usually go on fishing until they have
caught at least three basketfuls. The average of a day’s catch for a single net according to the native
records is about 13 baskets, or approximately 8,000 fish.

(3) GiL-NeT.  (Native name = Ndangala.)

This resembles a European gill-net or set-net (Davis, 1936, pp. 7, 49 53) and is a wall of netting
slung between a buoyed head rope and weighted foot rope and anchored at either end, usually by
stones. The net and anchors are usually arranged so that the net floats a few feet from the bottom,
there being a large surface buoy to mark its position. The net is set at night, and fish, failing to see it,
swim into it and become entangled.  Occasionally, it is said, a canoe carrying a grass flare is paddled
backwards and forwards across the net to attract the fish. The net is set at various distances up to
#-mile from the shore, often being lashed end to end with four or five others to form a flect.

Gill-nets vary from about 30 x 3 feet to about 220 x 100 feet. The mesh may be anything from
2 inches to 5 inches, but the majority of nets are about 3 inches. The size of mesh seldom varies within
a single net.  The nets with the largest meshes are said to catch mainly the big Clarias spp. The
smallest meshes cateh Barilius microcephalus and Utaka, while intermediate nets catch Bagrus, Labeo,
Barbus, Barilius spp. and Clarias. (See Tables in Appendix VIIL.)

The price of a moderately large native gill-net is quoted at £1 10s., but most fishermen make their
nets themselves,

The use of gill-nets appears to be seasonal.  Only two nets were seen in action during the whole
tour round the lake, but there were some in use at Kota Kota and Sani during the last month of the
Survey. They seem to be used when the weather is too rough for seine or other fishing, only short
periods of calm being necessary for setting and hauling. In the interval they can be left unattended,
sometimes remaining in the water for two or three days.  Possibly the practice of setting the net at the
bottom. where wave action is likely to be less, has arisen from the chance that they may have to be
left. Normally, however, they are set in the evening calm and hauled in the morning before the wind
has got up.

Gill-nets suffer from the disadvantage that they are liable to be torn by crocodiles or tortoises
trying to eat the fish trapped in them. This disadvantage was the main reason given by natives to
account for the fact that they were not more generally used, but in any case they are not con-
sidered very effective.

Figures for the average catches of gill-nets of known lengths cannot be estimated with any accuracy,
as the records were not kept in sufficient detail. The records show that of 424 catches from gill-nets
of unspecified lengths, the average was six fish. (Tables 1¢ and 2¢ in Appendix VIIL.) .

(4) Scoor NET OR HAND NET. (Native name = Pyasa.)

This is a shallow bag or net slung between two long sticks lashed at an acute angle.  The fisherman
holds the sticks near the lashing, and pushes the net in front of him, scooping the fish out of the water.
The nets vary in size from about a foot in width with sticks about 2} feet long to large nets 6 or 7 feet
wide, on 10 foot sticks.

The small nets are generally used in shallow water. In the upper reaches ol the rivers in the
Kota Kota district they are used to catch small fish, particularly Barbus spp., the nets being pushed
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g, 100 Scoop or Hand Nets, (Pyasa,)

() A small net in use in the upperwaters of the Chirua River, near Chintembwe
laree net in the Chia Lagoon, south of Kota Kota )



(Phote, C W)

(2) (Hhoto, 12.70)

(3} (Phote, C.K.R.)
Fig, 11, Native Fenee raps,

() A large fish fence across the Rukuru River, near Karonga iyl
asmall river near Msumba : tra ]
jumping over

A fence across
B with barricades between the traps to prevent the fish
(3) A single trap from this fence,

N
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along the bottom and among the rocks like shrimp or prawn nets. Small pyasa nets are also used
at the mouth of the Rukurn River when the water is low, and the Mpasa (Barilius microlepts) are going
up the river to spawn. The nets are used over the shallow bars not far inside the river, hunts being
made for individual fish whose passage across the shoals is betrayed by the wakes in the water. The
large nets are used in the deeper waters of the Chia and Malombe lagoons, generally at night, from the
bow of a canoe which is paddled about at random. When fish are plentiful the net is also used in the
daytime, and it is then pushed under weeds at the edge of the water. The catches seen at Chia and
Malombe consisted mainly of Tilapia shirana.

B. Traps.

All traps used by natives are basket traps, made of split cane or bamboo. The commonest type
acts on the lobster pot principle, being tubular in shape, closed at one end and partially closed at the
other by re-entrant spikes arranged as a funnel.  The trap is usually set lying on its side in the water
and varies in size from 2 feet long by 1 foot wide to 6 x 3 feet. The spaces between the canes differ
with the size of the trap and the fish it is intended to catch.  Such traps are set singly, or several together
may be built into fish fences.

Single traps are used, either baited or unbaited, in channels among the reeds, in rivers, or at the
¢dge of the lake. They may also be set in the open water, lying on the bottom baited with kassava
or a cake of “ kungu "* flies, or attached—mouth upwards—to a ring of floating weed, to catch fish
feeding and playing at the surface.

Fish fences are built of stakes and reeds, and are placed as barriers, either across Fivers, Or across
openings of small lagoons at the edge of the lake. Traps in fences in the larger, fast-flowing rivers
are usually set to catch fish going up the river to spawn and are unbaited. Some fences go completely
across the river, every possible hole and crack being stopped with grass or reeds. At Msumba a reed
platform, covered with dried grass, was built on top of the fence, to catch fish attempting to jump over
the barrier.

Traps in fences acToss the openings of small lagoons or inlets, or across the smaller rivers, are
intended for fish going in to spawn, or for those swimming in search of food or shelter.

The traps in lagoons or reeds are said to remain in position practically the whole year, but fish
fences in the larger rivers are usually removed or reduced during part of the year.

Generally traps are examined once or twice a day. Catches from those set in reeds consist mainly
of Tilapia spp- and occasional Clarias spp.  The open water baited traps are set mainly for Synodonltis,
while those at the surface catch Clarias. The fish fences in the bigger rivers catch the large Barilius,
while those in the smaller rivers catch Tilapia, Labeo, Barbus, small Barilius, and occasional Clarias.
The catches of traps at Kota Kota are shown in Table 1 (f) in Appendix VIIL

Another type of trap used, the * Chisako,” is an open boat-shaped basket, of variable size, the
largest seen being 5 feet long, 24 feet wide, and 3 feet deep.  The basket is held on its side in shallow
water by one mar and fish are driven into it by sewveral helpers.

The observations of the Survey on 145 catches from “ lobster-pot " traps in reeds and lagoons
in various parts of the lake show an average of six fish per trap per day set. (Table 2 of Appendix VIL)

Inshore traps are to be found in most parts of the lake where there are suitable conditions, but they
are usually few in number, and their catches form only a small proportion of the total number of fish

* Small flies which often appear over the lake in large clouds.
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landed.  In the reeds and lagoons of Kota Kota and Domira Bay, however, traps are numerous and
the catches accordingly are of more importance. At Karonga and Msumba catches from fence traps
in rivers are large in proportion to the rest of the fishing.

Traps used in the open water were less important than those used inshore.  Surface traps for
Clarias were desceribed to the Survey at Kota Kota only, while bottom traps for Synodontis were seen

in use at Kota Kota, Kobwe, and a few other places.

C. Hooks and Lines.

Long-lines bearing from one to 25 baited hooks attached by snoods are usually set at night. The
line is anchored and marked by a stick or buoy. Long-lines were also used by day, but the more
general daylight fishing is with hand-lines, bearing single baited hooks, from canoes.  Fish is the usual
bait, cither small fish threaded whole on to the hook, or larger species, such as Labeo, cut into small
picces.  Engraulicypris sardella is considered the best bait, but this species appears to have been
somewhat scarce lately, and fishermen in some villages state that they have given up line fishing on this
account.  Artificial spinners are used often from sailing canoes between Likoma Island and the castern
mainland.  The hooks used for hand and night-lines vary from } to # inch in the barb.

Hook and line fishing is mostly done in the rocky areas, as these are said to be the best fishing
grounds.  Where there are no rocks, lines are usually fished some considerable distance from the
land.  Line fishing from the shore was seen only at Likoma and Ngo, where the beaches shelve s0 steeply
that a short line 1s enough to carry the hook into deep water,

Night lines catch mainly Bagrus and Clarias, while hand lines catch Bagrus, Clarias, Rhamphoch-
romis, Barbus, and many other predators,

Very large fish may be taken on hooks and lines, but the total weight of fish canght is probably
small compared with that caught by other methods, except perhaps at Benji Island.

Tables 1 (g) and 2 (¢), Appendix VIII, show the catches, by hook and line at Sani and Kota Kota,

according to native recorders.

Fish Poisons. (Native names = Katupe, Dama.)

IVish poisons are known to the natives, but their use is illegal and none were seen in use.

There are many varieties, all being made from the leaves, bark or roots of various plants. A
common poison is ** Katupe,” made by pounding up the large tubers of a species of Mucuna. Other
plants used are Tephrosia nyasae, T. vogelti, T. zombensis, Mundulea sericea, Lastosiphon kraussianus,
Combretum ternifoliwm. The native name ** Katupe ™ is properly applied to L. krausstanus, and
“Dama ™ to C. ternifolium, but these names are also used for other fish poisons.

The method of using all fish poisons is to scatter the pounded mixtures in river pools during the

dry season when the amount of water in rivers is small.  The fish become senseless, float to the surface,

and are collected by the natives.

MATERIALS FOR THE FISHERIES.
Nets.
Nets of all types are made by the fishermen themselves, usually from local materials.  The thread
is commonly prepared from fibres of Poulzolzia hypoleuca (native names = bwazi, chopwa) which grows
as a small bush in the fishing villages. The fibres are stripped off the branches, dried and separated

into narrow strips. Two of these are placed close together and spun into a single thread by a rolling
movement of the hand on the thigh,

produce a surprisingly neat thread.

The fishermen are extremely dexterous at this operation, and
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Threads are made in several sizes. Specimens of thread for a 2 inch gill-net, 3 inch gill-net, and
large meshed seine were brought to England and submitted to the Imperial Institute for testing and

comparison with other twines, The results are summarised below :

Breaking !c_:m! of Breaking load of

Native Furopean twine of
Lictine comparable size native Lwine fax twine

2-inch gill net 2 ply 18 lea flax* 5:1 Ibs.
3-inch gill net 2 ply 9 lea flax 12-3 lbs. 22 |bs,
Seine net 2 ply 34 lea flax 29-1 1bs.

* [n the flax trade a lea yarn is one giving 300 yards to the Imun_il weight, a two lea yarn gives 600 vards to the
pound, etc. A two ply two lea twine would be one made from a pair of two lea yarns twisted together, '

The tests showed that the native twines are inferior in strength to flax and hemp twines of the
same size, but are approximately equal to twines made from jute fibres. It was the opinion of the
tester, however, that the Nyasaland fibres would, if spun by machinery, give breaking loads approaching,
if not equal to, flax.

On the southern shores of the lake, nets are often made partly from threads picked out from the
.anvas in old motor tyres, and these are said to be considerably stronger than the local threads.

Ropes.

Hauling ropes for seines vary considerably with the locality. The commonest are made from
bark strips, about 2 inches wide, which are torn off the treesin lengths of a few feet and knotted together.
Bark of species of Brachystegia is commonly chosen for this purpose, but other trees are also used,
Specimens of bark strip of this type when tested by the Imperial [nstitute showed breaking loads varying
from 405 to 950 1bs. when new, and in an air-dry state.® The natives on the northern shores of the

4 on the west, and Liuli on the east, use properly twisted bark ropes.
strips and made supple by soaking in water. Severa]
These layed

lake, and as far south as Usis
The bark is torn off the tree, divided into narrow
strips are then twisted together into yarns, and three
and more pliable than the bark strips.

At Fort Maguire stems of lianes were also used.
The head rope of a seine usually has

rarns are twisted into a single rope.
Hauling ropes for chilimila nets are

ropes scemed stronger
layed ropes similar to the above.
The head and foot ropes of all nets are made of layed ropes. ‘
a circumference of about 1 inch.  Three new seine head ropes of 7/8, 1 and 14 inches circumference were
sent to the Imperial Institute for testing and showed breaking loads of 270 pounds, 242 pounds, and
335 pounds respectively. For comparison a three-ply 1 inch manilla rope, of grade three quality, has
a breaking load of 8} cwts.
Lines and Hooks. . _ . _
Hand lines are made of ordinary native twine, about the thickness of seine net twine, but the

e . -l 1 ” , ark ]

central part of a night line is sometimes made of very thin, layed ‘ht” k FOPE:
Hooks are made by the natives from any suitable pieces of wire or iron and are often barbless.

Hooks of European manufacture may be bought at a store. _ ‘

and appear to be copies of a European

Artificial spinning baits are locally made of tin or wood
Mackerel spinner.

,*_ll must be pointed out that tests of this nature on rsini.w’]_*' fibres not layed into ropes are i
of (_.ﬂn\_wncy_ and are not strictly comparable with layed ropes.
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Life of nets and ropes.

Nets require repairs of some kind after almost every haul.  Small tears are mended by knitting
in new meshes, but when the net begins to get rotten, whole sections are removed and repl

i aced by
strips of new netting.  After a tnnc. there is none of the original net left, so that it is very difficult to
determine its length of life.  The natives estimate the life of netting as one year if untreated, or two years
if treated with preservative.

Nets are sometimes preserved with an infusion of the bark of one of several trees, and in particular
Trichilia emelica (Msikezi).  The bark is chopped into small pieces and boiled with water, the resulting
infusion being poured while still hot over the net, which lies folded up in the bottom of a canoe.  The
net is then left to soak for a day, and is afterwards removed and dried.

Layed ropes are said to last a year, but the bark strips are said to deteriorate after one month,
and they are continually breaking during fishing.

Canoes.

These are dug-out canoes, made from large trees—particularly Acacia albida, Cordyla africana, and
Khaya nyasica. The trees are felled, and shaped where they fall.  The ends are tapered and pointed.
The bottom is slightly flattened and the interior of the trunk is cut out through a narrow slit so that
there is usually only room to stand in the finished canoe. The craft varies from about 12 to 35 feet
in length. They are usually surprisingly stable and their chief advantages are that they are light
to move and the lack of keel means that they can easily be hauled up on the beach.

Canoes are moved by poles in the shallows and by paddles in deep water.

In the northern regions
good, broad bladed paddles of wood are made, but at other places they consist of a few slats of wood

or cane lashed across a stout stick.  Sails are occasionally used.  These are generally square sails for
use in a following wind, but at Likoma Island a canoe with a kind of lug-sail was seen sailing quite well
in a quartering wind,

No preservatives are used on canoes, but if made of good wood they are said to last about nine or
10 years with care.

The price of a canoe varies according to size and to the position of the tree from which it is made,
because the expense of paying helpers to drag it down to the lake adds greatly to the cost.  The price
of a moderately large canoe is probably about £10 to £15.

Natives seem quite satisfied with their present canoes, and do not hesitate to make journeys of
considerable length in them. Nevertheless, they are rather limited craft and there is great wastage
of wood in their construction. Moreover, trees of suitable species and size are not now common in
accessible places and it becomes more and more difficult to replace worn out canoes.

It would clearly be an advantage if better boats could be made locally. These should be more
seaworthy so that the fishermen could not only go to more distant fishing grounds, but could use the
boats for transporting their catches about the lake and bringing them near to the main market areas.

SUMMARY OF FISHING AT RECORDING STATIONS.

Detailed records of fishing at Kota Kota, Sani, at the Bar and in the Shire River at Fort Johnston,
were kept by the native recorders from February to October, 1939.*  Recording in less detail was done
for the chilimila fishing at Likoma Island from the end of May to the beginning of July.

* The records at Kota Kota apply to fishing from the Kaombe mouth southw
Kota Kota Bight.

Those at Sani cover fishing within abx

ards to the southern corner of
with fishing on the south

ut two miles either side of Sani Point.  Those at the Bar deal
Fhose in the Shire River
about two miles, (See Appendix V1

astern lake shore within four miles of the Shire River entrance.
apply to the banks of this river at Fort Johnston and south along its course for
for details of native records.)
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Analysis of the fignres for Kota Kota (see Table 1 in Appendix VIIT) shows that the average catch
from a single haul with a seine net was 396 fish (Table 14).  During this period 373 seine hauls were
made, and this gives an estimated total of 147,000 fish caught by seines from February to October.
Similar data show that about 11,000 fish were caught in traps (Table 1¢) and 3,000 in gill nets (Table 1¢)
during this period.  The total of fish landed at Kota Kota thus appears to be of the order of 160,000 fish.
These figures are converted into weights in Tables 10, 4, £, by multiplying the estimated numbers of
each species by the weight of a single specimen of that species. *

The estimated weight of all fish landed at Kota Kota between February and October works out at
approximately 73 short tons (1 short ton = 2,000 1bs.),

It must be remembered that this is a rough
approximation, and is only intended to give some idea of the extent of the fishing.

Similar estimates for Sani and the two Fort Johnston stations give 199,000 fish or 92 short tons at

Sani from February to October, 181,000 fish or 71 short tons at the Bar, and 233,000 fish or 103 short
tons in the Shire River, from March to October.  (Tables 2, 3, 4 in Appendix VIII.)
Fishermen at Sani and the Bar do not use traps to any extent.

There are some traps in the Shire
River, but as they are few, they are not included in the estimates,

Hook and line fishing at all stations
is also omitted, because of lack of data, but it is probable that the catches at Kota Kota, Sani

Bar were of the same order as those from the gill nets.
Shire River, but none are recorded for the Bar.

, and the
A few gill nets were said to be used in the

At Likoma Island 68 chilimila nets were set between June 2 and July 5. The average catch
for a day’s fishing with a single net was about 13 * msechi baskets, so that approximately 884 baskets,
or about 530,000 small fish, were caught during this period.

METHODS OF CURING.

The greater part of the fish caught are eaten fresh, but some are cured at the lake shore for transport
to the hills. The simplest method of curing used is sun-drying.

Fish are cut open, gutted, and laid
in the sun to dry for three or four days.  Medium-sized fish are said to last a week without going rotten

if cured by this method, but larger fish are said to deteriorate more quickly.
Another method is to dry the fish over a wood or charcoal fire for

a period, and then continue
drying in the sun.

Fish so processed appear half-cooked rather than dried. The usual practice seems
to be to gut the fish, spread the body out flat by a system of cane skewers, and put over the fire for
periods from 15 minutes to several hours.  Fire curing, however, is said to be more elaborate than this
when it is intended to make the cure effective over long periods.  Curing then entails leaving the fish
over a small fire for one or two days, and in the sun for about two days. No particular wood is preferred
for making the fire, and generally no special care seems to be taken over its construction, except at
Bana where the fire is said to be made in a pit. The longer a fish is left over the fire,
supposed to keep, and periods from two weeks to six months were given

fire cure.  The usual expectation seemed to be about one month, and, judging by some experimental
work done by the Survey (see Section E), this does not seem to be an over-estimate.
the fish are always lost by insect attack.

the longer it is
as the effectiveness of a two-day

A proportion of

* In the Tilapra spp, Labeo, and Bagrus the figure taken for the
the specimens of commonest sizvl, as _sh:_m‘n by the survey records,
arbitrarily, but always S0 as to lu-lw_nlun the range of values dete
_.;p(»v.ius are small, errors in determining the average weight of

weight of a single fish is the average weight of
In other species the figures are chosen somewhat
rmined by the Survey.  Since the numbers of these
: . letern ) a single fish are insignificant in the final result, In the
case of the native 1-’.111}1015. individual “"—'“riht_’* for ”“!-,'”_l-*'. Barbus and Clarias spp. have been fixed lower than for the
same species in the seine net tables, because it was considered unlikely that the larger members of these species would
be caught in gill nets,
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No other methods of preservation are in general use. At one village it was stated that large fish
were sometimes cured by rubbing with salt and sun-drying, but that salt was too expensive for this
method to be used on a large scale.  The possibility of using salt in this way appeared to be known
in other parts of the lake, but for reasons of expense it is not employed.

Oil is sometimes extracted from fish in the neighbourhood of Fort Johnston. The viscera of
Tilapia are boiled with water and the oil skimmed off the surface. The oil so obtained is painted over
fish as they lie drying in the sun, and is supposed to have some preservative effect.*  The extraction of
oil by boiling seemed to be known in other parts of the lake, but there appears to be no particular use
for the oil, though it is occasionally burnt for illumination.

Fish meal appeared to be unknown.

Fish are cured to a certain extent in all parts of the lake, but on a large scale only on Likoma and
Chisamulu Islands, where fish are fire-cured for transport to the mainland, and at Mkumbaleza in Kota
Kota. Likewise along the southern arms 7Trlapia are sun-dried for transport to Blantyre. Little
or no attempt appears to be made to cure and store fish during the fishing season for use in times of

scarcity.

EXTENT AND DISTRIBUTION OF FISHERIES AND FISH TRADE.

This section is based on general observation by the Survey, and information given by natives.
Most of the places were visited during March and April, when the fishing season was not at its height,
and information about activity at the middle of the season was often vague and contradictory. These
remarks are therefore impressions and not statements of fact. '

All communities living close to water engage in fishing activities of one sort or another, according to
the opportunities offered by the locality, but the scope and purpose of their efforts vary considerably,

Lake fisheries.

In many communities the only purpose of fishing is to provide food for the fisherman and his
dependants.  Occasionally it may happen that some lucky haul will result in requirements being
exceeded, and when this occurs fish may be traded with the non-fishing population.  Trading under
such circumstances may be on a cash basis, but often fish is exchanged for flour.  But the fishermen
make no special effort to catch fish for trade. They cannot rely on supplies of flour in exchange for
fish because there is no regular over-production of flour by the non-fishing population.

Fishermen in many parts, however, do habitually catch fish for trade. Since they rarely make any
effort to sell the fish themselves and are inclined to wait until someone comes to buy, the amount of
trade depends largely on the number of purchasers that visit the beach in search of fish. Some of
the buyers are ordinary villagers coming to exchange flour for fish, but most of the buying is done by
native traders. These traders make systematic expeditions to the lake, on bicycles or on foot, and
then return to sell the fish at a profit in the townships or in the hills. The traders either take stalls in
regular markets or hawk the fish from village to village. The number of traders depends on the
proximity of towns and markets. For this reason there is more fishing for trade in the southern part
of the lake which is near the developed areas and bigger towns of the Protectorate, than in the northern
regions,

Only in a few places is all the fishing done for trade. At Mkumbaleza, Salima, Benji Island and
Mtandu,} the beaches are visited by fishermen from other parts of the lake who fish i:ltensi\'ciy during

* In Lake Rukwa the large catfish are boiled and the oil produced is painted over Tilupia spp. during sun-drying

to increase the fat content of the cure (Ricardo, 1939).
t Between Fort Maguire and Che Linda,
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the season.
fish there only spend part of the year on the beaches, and probably rely on agriculture as well as fisheries
for their personal subsistence.  The only communities which really depend entirely on fishing are the
people of Likoma and Chisamulo Islands.  The fishermen here regularly cateh a greater quantity of
fish than the local population can eat.  The excess is then taken over to the mainland to be exchanged
for flour which cannot be grown on the islands in large enough quantities to support the population.

On most of the larger beaches, fishing is only partly for trade, and is thus semi-commercial. The
fishermen fish for trade during part of the year and do to some extent replace their agriculture by their
fishing. The fisheries, at Kota Kota, Sani, and the two recording stations at Fort Johnston, are
semi-commercial.  The Kota Kota fishermen trade with the large local population and with the hills,
The villages about Sani Point have their own local consumption and also trade with Kota Kota and the
The Fort Johnston stations have a trade with Zomba, Blantyre, Mlanje, and the hills to the
A summary of the fishing at these places has been given above, p. 72,

Although the fishing activity at these places is entirely commercial, the individuals who

hills.
east of the Upper Shire valley.
and their relative importance can be estimated from the records,

Nkudzi Bay, Monkey Bay, Che Linda, and Old Livingstonia in the south are also semi-commercial
centres and appear about equal to Kota Kota in importance, though more seasonal in their activity.
They all have a trade with Zomba, Blantyre, and the south generally, being visited during the season
by numbers of native buyers from the towns. Approximately fifteen sn('h buyers are said to visit
Kkudzi Bay in an average week during the season and to take back about 100 fish each.  Marembo was
probably once as important as the above places, but the rise of the lake has restricted the fishable beach

to a few yards. Nevertheless the fishermen who remain still fish commercially during the season, and

trade with Blantyre, Ncheu, and Dedza districts.

In the north, Mbampa Bay, Mwaya, and possibly Kobwe, approach but do not appear to equal
Kota Kota in importance. Mwaya has a small external trade with Mbeya, Mbampa Bay with Songea,
and Kobwe with the nearby hill country. Both Mbampa Bay and Kobwe have a fairly large local
consumption in addition to their external trade.

Bana, Usisya Bay, and Florence Bay are of considerably less importance than Kota Kota.
Fishermen here appear to fish primarily for their own wants, though there is occasional trade with

the hills.
Lake fishing at the other points visited apparently supplied local requirements only.

River fisheries.
River fishing is usually on a much smaller scale than that of the lake. The upper reaches are

sometimes fished systematically, but only to supply the small local wants. The lower reaches are of

more importance.
Apart from the Shire River recording station where seine nets are used, the most important river

fishery seen by the Survey was that on 'fh.c N()Ftllcrn.Rllklu'u, at Karonga. Here, from January to
April, an average of about 4{}_.’\]];;1511 (Barilius microlepis) are said to be caught per day.  The majority
are caught in one or other of the two trap fences which extend across the river, at half a mile, and a
mile from the mouth. (See Fig. 11, 12.)  These barriers, which are stout and complete, contain about
50 traps each, and are in position during the above months when Barilius microlepis is ascending the
river to spawn. The traps are reinforced by a number of scoop nets and by seines,  There is a small
external trade in this particular species, some being sent as far away as Mbeya.

The Barilius fisheries in the Songwe and Lintippe rivers are said to be about equal to that in the
Rukuru, while the fishery at Msumba is somewhat smaller.
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The table in Appendix IX shows information given by native inhabitants on the number of nets
at the fishing villages visited by the Survey, together with the type and season of fishing.

Prices.
Bargaining is usual, but approximate prices for some species are given below.

Iish Prices at Lake Shore
Tilapia squamipinnis .. | 2-3 per 1d.
Tilapia shivana . . .. | Slightly cheaper.
Bagrus .. . <o | 3d.to 1/6 each according to size.
Clarias spp. ie e dd. to 1/6 each according to size,
Barilivs micvolepis <o | 3d. to 1/~ each according to size at Karonga and Mwava.

ld, to 3d. (smaller) at Msumba, ’

Utaka ‘i i <o | 20 per Id. (usually). 30 per 1d. at Marembo, 8 per 10 cents at Mbaha.

The price of fish carried to the hills seems to be about 70 per cent higher than at the lake shore.

[t is not at present possible to calculate the yvearly profit of a single fisherman. Seine nets are
usnally owned, at least nominally, by one man, At places where the fishing is purely commercial
there is a regular crew for cach net, who receive a monthly cash payment of approximately 6/~ during
the season, together with fish for food.  In return they are required to fish and repair the net under the
direction of the owner.  The owner sells the whole of the catch so far as he is able, and the profit is his.

At the semi-commercial places the system is the same when the owner is fishing for trade, but at
other times there is only the nucleus of a regular crew.  Much of the work of repair and fishing is done
by casual hands and both they and the regular members receive fish in return for their help.  The bulk
of the catch is distributed in this way, but the owner takes a larger share than the rest of the fishermen.

At places where fishing is for local requirements only, the catch is divided amongst those who
take part in the hauling, and repairing the net is done chiefly by the owner himself, assisted at times by
other members of the community.

Traps, gill nets, and night lines are usually made, fished, and repaired by single individuals, so
that the question of payment for their working does not arise.

2, EUROPEAN FISHERIES,

There are two European fishing stations working on Lake Nyasa. One, owned by Messrs. Yiannakis,
is situated about seven miles from Fort Johnston, on the western shore of the south-east arm, and the
other, owned by Mr. Tylor, is near Salima on the west side of the lake. The Survey made a short stay
at Messrs. Yiannakis' beach during February, and paid two visits there during May and July.
Mr. Tylor's station was visited for a few days in March.

(@) Messrs. Yiannakis’ station.

Fishing is done from a single beach about 300 yards long, which has been cleared of tree stumps
and other obstacles by the owners of the station.  The nets in use at the time of the Survey were shore
seine nets of European manufacture about 670 yards long by 23 feet wide at the centre.  The meshes
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I'he size of the catches was small,

ol which about 250 were Tilapia shiranda.
- nearly all the fish caug
iures ol total weights carried on

¢ counted by the expedition being 300 fish,

the maximuim of fiv
iilable to show the number

: Unfortunately no figures are ave
of fish canght per year, but sin It at this station leave by rail, some impression
of the number can be gained from the the railway (5,682 lbs. in 1937,
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13,435 1bs. in 1938, & 2,6 o i .

S “111 la::]}lnl'l;:]—:tillﬁ&—l ”)h: in 1939 ‘]zu.mzlry to October).  All the fish were cured, and since
pounds by four to 'll‘;‘i\-'o“]_t .y It, _(]-“(l,rl(‘r of t]w< s Vtimght, it is necessary to multiply the number of
27 short tons in I9(38 'u;(‘l ‘?";h-ltht.“ndlc {l)f “;1_(:‘ e w?‘mm' This calculation gives 11 short tons in 1937,
fish bought from lm“.\jc ﬁqa.{‘rs;]:mtltm;s 1n'I.J59 up till October.  These figures also include a number of
Tilapia, becanse other La]'a.vri;u; .(:]‘ Y ..-lr.‘ Iylor, and subsequently processed by him. Al such fish are

A wcm v ],.'\ e a L‘nnl Hbf‘.(] to any extent for trade.
wtion trades chiefly in cured fish, of which the maiority are sent to Southern Rhodesia

= ”., seen at T 5 5l g, & i {oH {f S > & !

lh{ curmg n I\I I\;l()r tlll( w. I ]!I()Ll]l’ IIII 1 1Ie l LT ean
. 1111 ds Dy 5

( ( } ] ( P]J (& i t(] resem )lL thL [ Ol) i

D. Fish in Native Economy.

The Fishery Survey h:

shery < y had to spend much of its ti i
fishing bedchies. so that it was ir d much ol its time travelling round the lake to see the different
- thf[)]‘lplg :l:ll ¥1lmlrlt was impossible to make any intensive study of fish in native uLmtl:L (l‘f{:rﬁ“

aces visited. i ; E : ative economy at an

S e f(‘( . .11]1 the Kota Kota district, however, the part played by fish in vill !:yl thz
< b e, 3 2. 2w H gl i T o : z < . < 1lages
B oot-hills and in the hills, was studied in detail by the Nutrition S i
area near Blantyre was also investigated. Bl By it

Most « s TRfSTIE R AR :
report, of the information in this section comes from their

Fich i ] FISH AS FOOD.
“sh 1s rarely used as the mai
y used a ain food for a meal, but is
to be eaten with tl ; al, but 1s generally used as a ** relish ™" or * si ish "’
+ eate He. cereal of lrassavs: as a " relish " or *“ side dish
Lot el real 1:1‘ kassava flour that forms the staple diet. The main food (porridge) is
+ it 'SS Acco H : - . : & s [ 2 5
ey e {(,tcl mp;nwd by one or more side dishes (usually leaves, fungi inscgta ﬁstf] or
A all; at) so that these dishes By : aves, sects, fish, o
in protein and \'it'iminqt ilq,tt;u,L dishes form an important part of the diet. When i';ssqm itself poor
L " Lt 2 x 3 ] . . - x dbsd Ve
» 18 the staple food, the side dish is the main source of both these c;nnptmcnt‘;

When a cereal suc ;

: ereal such as maize . s . :

erttein el S & a ft;rrrls? the staple, the side dish provides a useful alternative e of
: 1l as -"111?])])(’”1{.{ additional vitamins 1l alternative source o

Amounts and types consumed.

In many parts
irts of the lake s ) is :
in large ‘I“'“):li[t(icg 5 e lake :slmri, fish is considered to be one of the best side dishes and is eaten
s sometimes said to be not worth bothering to cook a meal unle Lt[ is fisl
) ¢ @ iless there 1s fish

to go with it. In the hills it is also hig
1 hills it is also highly valued, but it is not often eaten partly because only small
Salesly zcause only sme

quantities of fish are taken i i
are taken into the hills and partly because they are expensi fesi b
£ 'y are expensive when they have been

carried long distances. In the lake shore village (K:
TS ‘ SRR age (Kasamba)* studied by the Nutrition Survey, fish
e thi:::ﬂe[,]:til: ;‘::l(?::lh :l (_lil}' at least three or four times a week when the suppli\i‘s are
small proportion of (h‘ierl. fl‘;h (tl e e okt “.f 64 gm. edible portion per:lieid peicday)y llmt :
villages that are not within I("ts “f}c‘lgnl cqlmfj portion per head per day)f is also CUHS“-mCd} In the
small fish taken from the ri;cfﬁrmlt)ll‘i(?fl aj‘].lSh.mg bcac.h_ only dried fish are eaten, SxcEpt 1ot O'Ccaqi(mal
el & S wm b ’uv ish are rczul!ly bought both in the foothill and hill vil}a res
e ki s c nly Ldtcn about twice a month (3-7 gm. edible porti o1 he: o
mth respectively from October to May and rarely during the ll'e:t mfntlpa pead v
y st of the year.

’[‘IIU ﬁ‘i]l most ¢ 1 o £ I E
1. o COn I“Unl\u' (_'iltf_'n 1 h ; i"’:'[ ct 1T'E .|‘ wapra s II[ ugn e li‘;l{lbl t]-ble
1 1 t e l\(?t.il I\{]t'l l stric T4 ] I
nllII]hL‘I'S Uf !.HUEJU and fﬂ US S i e i ‘*; y ‘. 5 )I '[‘1:{ s (&4 "\,][[dll] Hlbnllb{-l
“f C; til }l 2 I] i ! ¢ b”’- 5)])1]. dll(l U('.t.‘ilh'lt)l‘].(ll ffr(gr.*r.\‘ iJ.n(] C‘f{'”’iﬁ dare 1:"1 :l’ {; ; } - .
il shoeaten 1s ¢ ue ir S0: 1t 1 § S Are alsc seda. T SIM e
to tl](‘l] & ("lrl"ll.\" mn ll](-' nets iln(i 15 llut b(_‘(‘iul“;c \‘.]‘.LV ar t l‘k ]1 by cltl\'e'
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In other parts of the lake different amounts of fish are eaten and different species form the main food

fishes, but there are no other detailed figures.

The value of fish as a food lies mainly in its protein content
provides almost the only animal protein in the dietary. Fish also contains {‘.(‘msi(loruhh_: qu§mtiti(:.~;
of vitamins, p;n'ticnlarl_\_r A and D ; the former, other than in the form of one of its precursors 1s often
lacking in the food of the natives, especially those living in the hills. As fish bones are eaten, these
give an additional source of calcium in a diet which otherwise provides only a small quantity of this
element. Tt is interesting to see that even at the lake shore, fish only vield a small proportion (5 to 6 per

cent) of the calories derived from the diet as a whole.

and among many of the natives it

Cooking and wastage.

Fresh fish are usually cooked by boiling or roasting. The fish are first cleaned. Small specimens

caten whole including the bones, so that there is almost no waste,
fins cut off, the larger spines and bones removed, and the gill
aste varies from about 5 to 25 per cent of the weight

are only washed and scraped and are
Larger fish may be scaled, gutted, the
tissue and operculum cut away. The amount of w

depending on the kind of fish and the amount that it is cleaned.
For boiling the fish are packed tightly into an earthenware or metal pot, salt is sprinkled over them,

a little water is added, and the fish are cooked from one to three hours till they are soft and break when
handled. The water they are boiled in is used as gravy, so that after cleaning the only further wastage
is the bones that are too hard to cat. Since the bones are softened during cooking, the longer the boiling,
the lower is the wastage. Sometimes a large supply of fish is cooked at once and the pot may then be
boiled up on several successive days so that finally the fish are very thoroughly cooked and all the bones
are soft.

For roasting the fish is suspended over

Dried fish may be boiled, roasted, or occasionally fried in ground nut oil.
removed before drying and may be thrown away or sometimes the oil is extracted from them. After
drying and cooking the only waste is the lar re is usually more waste at the lake

shore, where fish are plenli[u] than in the hill villages.

a clear fire, but this method is less used than boiling.
The guts are usually

ge hard bones. The

FISH AS WEALTH.
s is for local consumption, but some is sold to obtain money,

some is exchanged for other goods, and some A brief description of the fish trade
in the different parts of the lake has been given in the previous section. (See p. 142.) In the Kota
Kota district much of the fishing is to supply the fisherman and his friends.  Where fish is traded, it is
usually sold for money, both in the hills and by the lake shore, but some is exchanged for flour, bananas,
or dried kassava. Fish may be used for payment of people who help with the fishing or for wages of
A for tributes to chiefs or headmen who own the fishing

Most of the fish caught in the fisherie
is used to pay wages.

people hoeing in the gardens, It is also use
rights in various regions.

NUMBER OF PEOPLE EMPLOYED IN THE FISHERIES
AND THE TIME SPENT IN FISHING.
An attempt is made in the previous section

There are few data available on these subjects.
fishing at various places and to

(see pp. 74-76 and Appendix 1X) to estimate the importance of the

compare it with that of the Kota Kota region, where there are a few figures from native records. At

Kota Kota, where the population is 3736, there are said to be 26 people owning seine nets, 45 owning

gill nets and about 60 owning traps. At Sani, where the population is 731, there are 16 seine net owners
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and 14 gill net owners.  This means the
s. s means that about 130 and 30 i
e E > i 30 and 30 people respectively own fishing gear, but
(l Illmlc.ll ;_,I; ltlul ]lll]IIhf.l than this must be involved in the fishery Altl}uugh gi?l [I:{ t:s ::hl”g E‘(J;lnl"ﬂ):“'
an be fished by a single man, seine nets ne ‘ | i
: an, seme nets wed me S P .
— many people, particularly during the last stages of
If the number of hauls wi 'ts i
October (about 24 ::'ldlll::])l‘t’_‘:”l_'““:-ibfhc examined (Appendix VIII) during the period from February to
tober (¢ 245 days), 1t will be found that at Kota Kota : : . i
epevenl gl - B ~at Kota Kota an average of one and a half seine nets
g thi, S“gh:l\?\x}:,: ‘}‘l.mllml cach day. . At Sani, the figure for seine nets is a little higher and that
the year T e t “““"t be pointed out that the figure for seine nets is cert'tilﬁv too low for
- ;‘”'\_.(\l. “.].[; 'l;]im:n:t].:.m;llmg })crmtll covered the windy season when seine ﬁa‘llihg is (1il]';"111t and did
) ¢ onths when this type of fishing is sai i ioht ‘ sk
R S ' A shing is said to be at its height. A seine net may take
oy oy ";“drt;]_rn of dln hour 'tr; three hours to haul, depending on the size of the net th}g 11'1t}ure of
he | : | » anc ¢ number of times the rope breaks. A gill net can be set or h 1. 1 : f
our .Al i raps and long lines also do not take long to set or v\"unil; ARG AR R RO
though these figures suggest the : 2 e
bedonedn ]_i’ ‘ i:‘“ higures suggest that very little time is spent in fishing, a great deal of work has to
. - . - G § ¥ 7 il o i hias
P ((] m{“ m;] preparing the nets between each haul.  In spite of this, fishing is certainly not
F -time occupati S ATEHE TR T o R AR HEEEtAl Y,
part of the yr"n‘l ];::1‘ or ;I]}(JI]L in Kota Kota or Sani, though it may be the main nf"t'n ation during
some on t.hci.;‘ Ilmrﬁ ) [1'111';..‘: reamaiiths from Oglober to January the ﬁshﬁz'mcn are said to iif;]h( intcmivcl):
satticalagly ¥l ]( Ilf..d(_ 1es and others migrate to other and better beaches in thL‘ 11;,1 ’hbnu;]m(}d
‘ ‘ Mkumbalez: Vhe » rains P ¢ 5% :
and although ﬁ\“;ll]fl:: ui,'ll‘l I\\Iu.lu the rains start, however, agriculture at once bocmnci important
‘ ‘ shoare still abundant and the weather cal . v P ‘ ‘
and the Bshormen: weti . . Dkt calm, the amount of fishing decreases rapidly,
e N“:] Tmmi return home and spend their time working in the gardens, In P‘ll ill o ;Iu ligd
y the Nutrition Survey, very little time was spent in fishi ‘ N IEVRIAgEs SIE
' : A ) . »was spent in fishing even i i 4 ich i
Ahos pmaeRlas £ 4 . ] g even in the village Kasamb: iich is onl
el s t;];h f:fnlnltht. .I.lk(‘ shore, and only one man there owns a net &\'Io%t of th:':ln“if 15 to b{:
i o s : g 3 ¢ P I s * s s
o it .lnllillg., ibouring villages.  One man in the hill village also owns a net. | ’ tl irts
atives trom the s migrate » main fishi s - e
ills migrate to the main fishing beaches with the lake people during the fi I(' Ir c]a‘?ﬂll
 lake Hle 1e fishing seasotl.
T I;\IS:J{ AS A NATURAL RESOURCE OF THE COUNTRY
> fish of Lake Nyas: a valu 5 Yy :
yasa form a valuable supply of food for the natives, which if further qu]oited

rationally s 2lp to rais
ionally should help to raise the general standard of health in the count
‘ > country.

E. Experimental Work.

In addition t
o the surv 2ser : :

T s ttln] survey work described in the previous sections, some experiment tarted
= e A Ty . iy = ot xXperune 5 re star
: about the fish and to find methods of helping the nativ P ents were S
included g the native fisheries. The experiments

. Fish marking, to discover the movements of the fish in the 1.
being removed by the fishery. . = B

Use of gill nets, long lines, and t
5, S, a rawl, to study > iti
these methods of fishing. dy the composition of the catches and the efficiency of

. Fish curing, to find the effectiveness of native cures
curing methods. -

and the proportion of the stock

and to investigate the possibilities of other

Stocking of impounded walters, to increase the supply of fi
Fhe results of these experiments are described below
they should be continued.

sh in the hills.

The curtailment of the Survey and] ]'(_"L'-f.‘llilII(:lldati(,ng are made as to how
work planne it is s , 3 s ey made it impossible .
- ]lldl][](.(]., but it is suggested that experimental work should | possible [o ¢
ishing materials, and the eflect of weather condition I o

: s
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arry out some of the

sS40 extended to the improvement of
on fishing.

MARKING EXPERIM ENTS.

Movements of fish.

The first aim of the marking experiments was to try and discover the movements of the fish in the
lake. Until the technique had been tried and some experience of fish marking gained, it was considered
later it was hoped to deal with other species as well.  The most

important commercial species, 7. squm-:'fn'um's, was chosen, and these were marked in the usual way.
Ihe marks used were ebonite discs with serial numbers, and they were attached a little behind and below
pieces of silver wire pushed through the muscles of the back.

the posterior edge of the dorsal fin by

During mzlrking-tho fish were generally held in tins of fresh lake water, and they were then put back
into the lake from the shore. A system was arranged through the Administration by which any fisher-
man catching a marked fish might, by reporting the locality and date of the catch and returning the
disc, claim a reward of 3d.

The capture of marked fish will clearly show
were previously caught, and when large numbers
the movements of the species as a whole. The three m
of T'. squamipinnis are :-

(1) that the fish do not make e

the breeding season ;

(2) that they make extensiv

during the breeding season

(3) that they circulate generally throug

to be close when the breeding season comes round.
h of these movements is taking place.  This

Ip toshow whether it would be worth
e main beaches,

best to work only on one species, though

the extent to which the fish have moved since they
have been marked, they should give a general idea of
ain possibilities for the nature of the movements

<tensive movements about the lake, but only move inshore during

¢ but unvarying migrations, always going back to the same beaches

hout the lake and approach any suitable beach that happens

The fish marking experiments should show whic
to the fisheries because it would he
yme of the smaller beaches when fish are scarce on th
has a local effect only or whether it allects

information would be of value
starting or enlarging the fishing on sc
It would also show whether intense fishing at any one place
the numbers of fish all over the lake.

The fish marking in Lake Nyasa has not yet proceeded far enough to justify any deductions,
Three hundred and thirty-two fish were marked between March 22 and July 20, but so far only four
have been returned. It will be necessary to mark a far larger number of fish before any significant

figures can be expected. It also takes time for the news of the reward system to spread to the fishermen

all round the lake.

Other information from marking.

Much more than the study of movements can be d
161) for enlarging the scope of the experiments started in Lake Nyasa. In

d (see Graham 1938, Borley 19186, Wollaston 1933, and others) :

etermined from fish marking, and recommen-

dations are made later (p.
the North Sea fish marking can be use
(1) to determine the rate of growth of the fish,
(2) to determine the intensity or rate of fishing,
(3) to estimate the size of the total stock,
(4) to estimate the rate of natural mortality.
\e increase in the size
rowth for the species can be calculated.

(1) Growth is measured simply by noting tl of the fish since it was marked.

When sufficient numbers have been measured, the rate of g
It was at first considered impussih]c in Lake Nyasa to attempt to determine the rate of growth, because
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the fish would be caught by native fishermen who have no means of measuring them. Il it could be
arranged that some of the recaptured fish should be measured accurately, valuable information about
growth would be obtained.

(2) The rate of fishing means the catch during a definite period expressed as a percentage of the
average stock during that period. This can be determined from the returns of fish marks. Assuming
that the marked stock is representative of the total stock, then the proportion of marked fish caught to
the whole marked stock will be the same as the proportion of the total catch to the total stock during a
certain period of time. Hence a measure of the rate of fishing of the total stock has been found.

It has been usnal to measure the *“ intensity of fishing ™ which is the number of marked fish caught
expressed as a percentage of the number originally marked, but this must always be approximate in that
it does not take into account the rate of natural mortality in the marked stock, nor the losses inherent
in marking, e.g. shedding of marks, death due to marking, loss of marks after capture. Mr. Graham,
however, has developed a calenlation to determine a rate of fishing which is intended to eliminate the
errors described above.  (See Graham 1938, pp. 76-90.)

(3) Tt follows that if the intensity of fishing is known over a definite period and also the size of the
actual catches, then the average total stock during that period can be calculated.

It is clearly of importance in a fishery to have some idea of the total stock, and still more important
to know what proportion of that stock is being removed by the fishing. Without these figures it is
difficult to know whether the stock is being overfished.  All these calculations have to be based on very
large numbers of experiments, the marking has to be carried out under fairly uniform conditions, and
both marking and fishing must be done continuously and evenly through all the seasons for several years.

In Lake Nyasa the conditions are very different from the North Sea, and it is difficult both to collect
and to use the data in the same way. The environment is varied, there is a definite season when most
of the fishing takes place, and it is difficult to get fish at all during the off season. In spite of this it
should be possible, by marking large numbers of fish on particular beaches, to get some idea of the total
stock available in the region of that beach and also the rate of fishing at that place during the fishing
scason.  Since the fishing season is also largely the breeding season, the fish are unlikely to be moving
about the lake to any great extent, and it is of vital importance to know what proportion of the stock
is being removed.  Unless means can be found to mark and catch fish in considerable numbers all the
year round, in deep as well as in shallow water, these experiments will not give estimates of the total
stock of the lake.

(4) In temperate regions the total mortality is generally calculated from an age census and noting
the reduction in numbers in the older age groups. The natural mortality is then.the total mortality
minus the rate of fishing. In the tropics, however, where the age of the fish is usually difficult to
determine, an approximation to the mortality rate can be made from marking experiments.  From the
rate at which the number of returned marks decreases with time after the original marking, subtract
the rate of fishing, and the remainder is an approximation to the natural mortality rate. This will be
an over-estimate, because it includes the losses due to marking,

It is possible that this method might be used one day in Lake Nyasa, but not until reliable fishing
rates have been determined.

Ultimately the data from fish-marking experiments, combined with statistics on numbers and size
of fish caught, should indicate the optimum fishing rate of the stock in Lake Nyasa and show when the
dangers due to overfishing begin to appear.
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Recommendations for further marking.

(1) Specimens of Tilapia squamipinnis should be marked in as large numbers* and in as many
parts of the lake as possible, to demonstrate the movements of the fish and any interdependence of the
various beaches.

(2) The marking should be extended to other species, particularly to Labeo and Barilius, to study
their movements and to see whether they always go into the same rivers to spawn.  Different coloured
marks should be used so that there is no confusion over marks returned by native fishermen.

(3) As far as possible marked fish should be measured, before they are released and when they are

recaptured, to give information on the rate of growth.
(4) Marking should be carried out intensively at particular beaches during the fishing season to get
an idea of the proportion of the stock available at that beach which is being taken by the fishery.

GILL NETS, LONG LINES, AND TRAWL.
Gill nets.
Fine flax gill nets were used by the Survey to find out which fish can be taken by this method and
to compare the efficiency of nets of European manufacture with native nets.  The Survey nets were of
5-, 4-, 3-, and 2-inch mesh, and their specifications are given below.

"

Breaking load of Dimensions of

Mesh Size of twine tiwine mounted net
5-inch 35/5 ply 9 Ibs. . 66 x 3 yards
4-inch 35/5 ply 9 1bs. 66 x 3 vards
3-inch 40/2 ply 57 1bs. 66 % 3 yards
2-inch 110/2 ply 1§ 1bs. 66 % 1 yard

The nets were mounted in the usual manner (Davis 1936, pp. 7, 49-53), and four, one of each mesh,
were usually set, tied end to end. They were generally set at the surface, but the floats soon became
waterlogged, so that the nets sagged below the surface between the two large buoys which were fastened
at the ends of the series. The nets were not treated with preservatives and were used very frequently
during the Survey. During the latter part of the period they were considerably torn, so that l_he
effective fishing area was probably smaller than the actual area. The nets did not appear to suffer
badly from the struggles of large fish, nor from handling, but were sometimes badly torn by crocodiles,

and to a lesser extent by tortoises. Most of the larger tears, however, were the result of gradual wear,

and much damage would have been avoided had there been time to repair them.
Nets were set at various places round the lake, and series of sets were made at Kota Kota and
t Kota Kota nets were set on alternate days during June and July, about half a mile

Monkey Bay. A : ! :
The Monkey Bay sets were made in May in various

from shore in the southern corner of the bight.
parts of the bay.

The size of the ¢ .
Appendix X. The tables show that among nets of equal area the 3-inch mesh caught the largest number

of fish, but that the 5-inch and 4-inch meshes caught the largest weight. The 2-inch mesh caught a

atches from these nets of different meshes are summarised in Tables 1, 2, and 3 in

* Iish from gill nets are not suitable for marking because they are usually slightly damaged.
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large number of individuals, but the size of the fish was so small that the weights were considerably
less than in the larger nets,

The numbers of the more important species in the catches are given in Tables 4, 5, 6 in Appendix X.
Summaries of these figures (Tables 7, 8, 9) show that the proportion of larger predators to larger non-
predators is high, and considerably higher than that shown in either native seines or traps. In the gill
nets the proportion of the larger predators to the larger non-predators varied between 26 per cent and
68 per cent in the S-inch, 4-inch, and 3-inch nets, whereas in the seines it was between 1 per cent and
5 per cent, and in traps about 12 per cent (Tables 10, 11).  In the gill nets the predators were represented
mainly by Bagrus, Clarias spp., and sometimes Barbus rhoadesii, while the non-predacious species were
usually Labeo, Barbus eurystomus, and Mormyrus, instead of the Tilapia spp. which predominate in the
native seine nets and traps.

There are as yet only a few data on the efficiency of the native gill nets as compared with those of
the Survey. The native nets are usually shorter and narrower than the European nets, and are made
of a coarser twine.,  The action of a gill net is to entangle the fish, and it therefore seems probable that
nets of fine twine would be more effective than those of coarse twine.

Certain figures* for the numbers of fish caught per square yard of both native and Survey gill nets
have been caleulated, and are set out in Appendix X, Tables 13 and 1, 2, and 3, but the data are not
strictly comparable and no conclusions can yet be drawn.

The catches of native gill nets (summarised in Table 12) include a smaller proportion of predators
than the catches of the Survey nets. The high proportion of non-predators is chiefly due to the large
numbers of Labeo, and these may be present as a result of the native practice of setting gill nets close
to the bottom. The fact that the native nets would be more in contact with this abundant, bottom-
living genus would also put the total catches higher than those of the Survey nets.

The results of the work with gill nets are summarised :-

(1) The catches of the Survey nets consist mainly of Bagrus, Clarias spp., Labco, Mormyrus, and

Barbus spp.  Tilapia spp. are caught only in small numbers.
(2) Gill nets catch a higher proportion of predators than either seine nets or traps.
(3) The evidence on the efficiency of the Survey nets compared with the native nets is insufhcient

for conclusions to be drawn.

Recommendations for further experiments with gill nets.

The advantage of gill nets is that they tap a supply of fish in the lake which is not exploited to any
great extent by the present fisheries.  Further, they are effective in catching predators, and it has already
been pointed out (p. 64) that the proportion of predatory fish in the lake is probably in danger of
increasing.  The use of gill nets would therefore increase the supply of fish from the lake and at the same
time tend to help the main stock of Tilapia squamipinnis.  Before recommendations for general use of
gill nets can be made, more should be learnt of their catches at different seasons, the size of the fish
caught in the different meshes, and the most suitable size of twine for their construction.

(1) Gill nets should continue to be set experimentally until there are data on the catches all through

the year. Information on the fish caught by nets of different mesh should be collected and the
mesh finally to be recommended for general use should be the one that catches the greatest

weight of fish, and which does not catch immature specimens of the important non-predacious
species.

*[t must be realised however that while the Survey nets were used experimentally, the native nets would be
set exclusively in places known to be good fishing grounds.
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(2) Gill nets of fine flax twine should be set among native nets of similar mesh on a wide variety
of fishing grounds to see which are the more effective. If the finer twine catches a greater
number of fish, the possibilities of improving the local gill net twine and of importing either
twine or nets of European manufacture should be investigated.

(8) Gill nets should also be set out in the open part of the lake, both at the surface and in deeper
water, to get information about the fish that live far from the shores.

Long lines.
Long lines were used by the Survey in many parts of the lake, and the catches consisted mainly

of Clarias spp. and a few Bagrus. (See Table 14 in Appendix X.) Long lines should be tried in the
middle of the lake to find out more about fish in that region. It is also recommended that all line fishing
should be encouraged in order to remove some of the larger predators from the lake.

There have in the past been suggestions that some fish, such as the Tiger fish, Hvdrocyon, from the
lower Shire River, or the Black Bass, both active, predatory fish, should be introduced into the lake
for sporting purposes. In view of the probable increase in the numbers of the present predators, it would
clearly be unwise to add a new predatory species, whose effect in the lake would be quite unknown and

impossible to estimate.

Trawl.
Five hauls were made with a small otter trawl* in shallow water (from 1} to 6 fathoms), one off

Kota Kota, two off Kobwe, one in Nkudzi Bay, and one near the Bar in the Fort Johnston region.
The first four hauls caught nothing, and the last only took nine fish, including six Tilapia shivana,
two Serranochromis thumbergi, and one Clarias mossambicus.

It is suggested that valnable information about the fish might be gained from the experimental
use of a commercial trawl in various places in the deeper waters. The use of the very small trawl tried
by the Survey gives no real indication of the possible effectiveness of this method of fishing.

FISH CURING.
Experiments in curing were made to find out how long fish eured by native methods remains it
for consumption, and to investigate the possibilities of improving these methods.  The advantages of
improved cures would be that fish caught during the fishing season could be stored for use i time of
scarcity and that the cured fish could be more widely distributed throughout the territory.  The experi-
ments were of a preliminary nature and were carried out in order to gain experience on the problems
involved before seeking fuller information on theory and practice in Great Britain.

Native method.
The first experiment was to cure a few fish by the native method of fire and sun-drying.  The fish

were gutted as soon as possible after capture, spread out flat by means of bamboo splints, and dried over
a fire for fifteen to thirty minutes. They were then laid on tables in the sun for a few days, being removed
into shelter each evening, and finally were put into storage. Ten fish of various species were treated in
this way. Two catfish became infested with maggots during sun-drying and had to be destroyed, but
the results with the others are given in Tables A in Appendix X1. The fish all appeared to be partially
fried after being held over the fire, and were very oily on the surface, but in most cases the oiliness
gradually disappeared during their exposure to the sun.  During storage and up to the final inspection,
they were dry and hard, and not unsatisfactory in appearance, though much shrivelled. The fish were
left in Africa, and it is not yet known how long they remained good.

* Lent by Mr, Cazes,
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Other methods.

In curing, the object is to destroy or prevent the action of autolytic enzymes, and bacteria, in the
body of the fish before they start to break down the tissues.  One method of preventing the action
of the enzymes is by dehydration, and all the curing at present carried out in Nyasaland depends on the
removal of water from the flesh of the fish. In the tropies this kind of curing is more difficult than
in temperate regions because the action of the enzymes is far more rapid and starts as soon as the fish
dies so that dehydration has to be carried out very quickly.

In the native method, the fish are dried by the heat of the fire and by the sun, and the smoke
probably has some disinfecting properties. The heat at the beginning probably destroys the autolytic
enzymes quickly and then the rest of the drying can be carried out more slowly.

The curing in the European fisheries is rather similar to European hot-smoking processes (Tressler
1923).  Althongh this method is effective, it was thought possible that the strong heat might lower the
vitamin content. The results of analyses are not yet available.

Experiments were then made to see whether dehydration could be carried out effectively by other
methods.  The methods tried were :—

(1) Dry salting and sun-drying,

(2) Light salting followed by cold smoking,

(3) Short immersion in boiling water followed by smoking or sun-drying.*

1. DRy SALTING AND SUN-DRYING.

Einquiries amongst the native fishermen indicated that they would be unlikely to adopt any
method which produced a strongly salted product, partly on account of the expense of salt, and to a
lesser degree because intensely salt fish would not be relished by them. It was considered, however,
that a lightly salted product might be acceptable and practicable. Experiments were made to produce
such a product. Fish were gutted, a small quantity of salt was rubbed into the flesh, and they were
then exposed to the sun to dry.  The method is similar to the preparation of salt cod practised in New
England (Tressler 1923, p. 319) with less emphasis on the salting. The results are shown in Tables B
in Appendix XI.  One catfish developed mould and had to be destroyed, but the rest were of moderately
good appearance and seemed likely to keep satisfactorily. The process is an easy one, but it may not
be practicable for all types of fish, and it remains to be seen whether the product would be acceptable
to the native population. It is important also to see that the vitamins are not destroyed ; Van
Veen (1936), working in the Dutch Indies, found that most of the vitamins A, B, and B, may disappear

on salting and drying.

2. LIGHT SALTING FOLLOWED BY COLD SMOKING.

This method appears to be in general use in Europe and elsewhere, and was adapted to at least one
tropical freshwater fish (Tilapia esculenta of Lake Victoria, by Graham in 1929). A few specimens of
Tilapia squamipinnis and Bagrus were gutted, soaked in brine and finally smoked. The process was
carried out as described by Graham (1929, p. 30), except that the smoke house was smaller and more
primitive than his, and the time schedule was not strictly followed. The results seemed satisfactory
and are shown in Tables C.  This method seemed a very useful one and has the advantage that it does
not require such large quantities of salt as dry-salting.

Smoking for all the experiments was carried out in a circular wattle and daub hut, without a roof,
about 6 feet high by 4 feet across. The fish were hung on racks placed across the top, and when fire

* [t should be noted that all the experiments were carried out by John Borley in June and July, the cool, dry
months, and that conditions would be different at other times ol year.
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had been kindled inside a piece of tarpaulin was thrown over the top to hold the smoke in. Such a
smoke house was considered sufficiently large for curing experimentally, and a house of this type would
be more likely to be adopted by native fishermen than a larger and more elaborate one.  The fire was
made with green wood during the first smoking experiments, but after some time rice husk from the
Kota Kota rice mill was tried. This did not give a heavy smoke, but it remained smouldering slowly
for a considerable time, without flaring up and burning the fish or going out altogether, as the green
firewood was apt to do. It produced a pleasant smell while burning, and seemed to dry and colour
the fish as well as the ordinary smoke. Further enquiries about its probable effectiveness are proceeding.

3. IMMERSION IN BOILING WATER FOLLOWED BY DRYING.

The idea of these experiments was to see whether a short immersion in boiling water was sufficient
to destroy the autolytic enzymes so that the fish could then be dried in the sun or by cold smoking.

In the first experiment nine fish were gutted, and plunged into boiling water containing small
quantities of salt for periods varying from half to one and a half minutes. They were then laid on tables
in the sun to dry, remaining exposed during the day and being removed to shelter at night.  The results
of these L‘x]:eri|1'10nt3 are given in Tables D in the Appendix.  One fish was satisfactory, but all the others
became infested with fly larvae during sun-drying or storing.  Two had to be destroyed but the rest
were satisfactory after the maggots had been removed. Increase in the quantity of salt in the boiling
water had uppzﬁvnt]y no effect in preventing the attack of insects. . '

Attempts were then made to dry the fish by the sun, followed by smoking. Only two fish were
treated in this way. Although the smoking was sufficient to kill the maggots which developed, Fh('
fish began to putrefy internally, though superficially they appeared to be proceeding satisfactorily.
(See Table E.1.) The converse of this experiment, with smoking before sun-drying, was tried on one
fish and was unsatisfactory. (See Table E.2.)

The method of drying the fish entirely by smoking after immersion in boiling water was tried on
six fish. These were satisfactory except that there were slight traces of mould by the backbone in three
of them. (See Table F.)

Analysis.

Specimens which seemed to be successfully prepared in the experiments described above were sent
to the Imperial Institute at South Kensington for analysis. They were unpacked there about
November 1, and were said to be satisfactory in preservation though many had been attacked by
insects (apparently the larvae of the hide beetle Dermestes vulpinus). The resultsof the analyses will be
incorporated in a report of the Nutritional Survey by Dr. B. S. Platt.

Conclusions. )
Since the experiments were only of a preliminary nature and only small numbers of fish were

treated, it is clear that no very definite conclusions can be drawn. The work, however, does indicate

several important points.

(1) The experiments with the fire- and sun-drying method used by the natives showed tl.mt some
of the smaller, cured fish lasted at least a month and probably much longer. This means
that the fish could be distributed all through the Protectorate.

(2) Methods using salt, both for dry salting, or for light salting followed by smoking, were effective,
but their main disadvantage to the native fishermen is the expense of salt.

(3) The experiments on the effect of dipping the fish into boiling water before drying are incon-
clusive because there are so far no control experiments with fish being dried by the same
methods without having been dipped.
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(4) The work shows that unless the fish are salted
usually become infested with fly maggots.

(5) The figures for the pereentage loss of weight of dried fish* are approximately the same wheth?
the drying has been due to the sun or to smoking.  This shows that :1]1'hnug_gh it may be slowe?’
the sun finally caused as much dehydration as smoking, ‘

. ; .« theY
or smoked early in the curing process th

Extraction of oil.

~ Efforts were made to extract the body oil from Tilapia, Barbus, and Clerias, and ol from the
viscera of Tilapia and Bagrus. The method used was to boil the fish or viscera in ,w;lter and to ski”
off the oil.  The experiments were mostly unsuccessful chiefly owing to the scarcity of fish at the tim®
of the work and the lack of suitable apparatus for separating the oil, A specimen of body oil fro®”
Filapia squamipinnis was found on analysist to contain only a trace of vitamin A, which is the ust?
finding with body oils, l
The objects of the experiments to extract fish oil were to discover the amount and characteristic®
ol oil in different fish and in different parts of fish, and to see whether it is of value either medicinally ©F
commercially (e.g. for local illuminant, paint, fuel, soap, etc.). If the experiments showed it to be
possible it was hoped that use could be made of the fish guts in places where they are thrown away
and that new uses for the big catfish might be found.

Recommendations for further curing experiments.

I. More information should be collected on the efficiency of the native curing methods, both {rom
specimens prepared experimentally and from those cured by the fishermen. The effect of the seasons
on the curing and the lasting qualities of the dried fish should be studied.

2. The experiments with salting, cold smoking, immersion in boiling water and sun-drying should
be continued along the lines started, to find the most effective cure that is both practicable for native
fishermen and acceptable to the consumers. The experiments should include trials with different kinds
of salt,} different materials for producing smoke, different temperatures for smoking, and attempts to
prevent the attack of insects during drying. The effect of stacking the fish in large piles periodically
during drying should also be investigated. This is to make the fish sweat and to prevent ‘' cast
hardening " (Huntsman 1927) with moisture left in the inner part.

3. The effect of cleaning fish thoroughly, by scrubbing them with water or with salt solution
before curing should be studied.

4. The experiments with fish oil should be continued. First of all, experimental samples§ of oil
from the bodies, livers, and other viscera, should be collected separately from the different kinds of
fish, for analysis. If the oil is believed to be of value, methods of extraction, particularly by boiling
and pressing, should be studied.

5. Fish meal should be prepared experimentally to see whether it could ever be acceptable to the
native population for food. The advantage is that it keeps well and is easy to transport in large
quantities. It is suggested that bony fishes such as Nchiva and Barbus which are not very highly valued
when dried in the usual way, would be suitable for fish meal.

* See higures for the fish A1, C.1, C.7 (Bagrus), and A.2b, C.3, C.9 (Clarias) in Appendix XI, where all values
were between 569, and 689,

1 By Dr. Lovern of the Torry Research Station.

b Some impure salts make the fish brittle, but dirty sea salt is sometimes valuable because it contains iodine.

§ FFor experimental purposes samples are best l;l)”L‘L‘Il('-(l‘ by means of anhydrous sodium sulphate. The |1b‘l}|
sample is minced, weighed, mixed with an equal bulk of N;ll.,ht_}“ and cxtht-._r sealed up in this condition or the oil is
extracted from the mixture with ether.  Alternatively, the fish may be cut into small pieces, buried in salt, and sent
home in salt for analysis,
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STOCKING OF IMPOUNDED WATERS.
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fish introduced lived successfully in their new environment. It appeared that larger fish travelled
better than very small specimens. ‘

The object of stocking impounded waters is to increase the supply of fish in the hills where the
natives rarely get any animal food. The possibilities of increasing t.l.u'-. supply by improved curing
methods has already been described, but it is also important to discover wlu.:Ihc;‘ more fish can be
produced in these regions.  The problem in stocking is to find fish whicl will not only live in small
(-x];;.m.hat‘ls of water in the hills, but which are suitable for cultivation.  The most im]mr‘tunl points for
l'.lll[l?'{lilflll are that the fish should feed on vegetable matter or possibly to a (-crtuiu.uxlmll on snails
.fmll insects, and that they should grow quickly. In China and Malaya fish culture is an important
industry, and very large yields of fish are taken from small ponds, h ‘

Recommendations for further stocking,

.[. Further experiments should be made with fish from the lake to find out whether any of the
.fapcc"ms are suitable for cultivation on a large scale.  One line of approach is to study the (lil'l"(‘rvnll species
in }u‘)luls near the lake shore where supplies of fish are casy to obtain. It is ‘im]:{;rt:m.t to '|‘II‘.1(] out the
feeding habits of the fish, the rate of growth and whether this rate can be }nrrcased I)Sf extra feeding,
e.g. chopped grass or maize meal, ete.  Another line is to continue taking 5])Ct‘it'k: ].ilcc'l\f tn be sﬁituh‘le
11;1‘ to the waters in the hills, and to see which establish themselves Suc(‘{:asfu]ly .Iamd [;'f-llllil'llll..' to grow
quickly um.l(.'.r the new conditions. The best methods of transport and the best size of I‘1.~;II1 for
transportation should also be studied.

2. The fish from the lake that are most likely to be suitable for cultivation are Tilapia spp-
,ht;:rbm Spp-, Labeo and Clarias mellandi, most of which feed on vegetable matter. Among the Tilapia,
{. squamipinnis and T lidole live more in the open water in the lake than nﬂwr spccic': and are less
ll.kt?]y to be suitable for impounded waters unless these are large and rich in plant pl:mkt.u‘n T. shivana,
T.melanoplewra, and T'. sparrmant tend to live among reeds, and are probably the most «mita'blc -in waters
where there is vegetation round the edge. The disadvantage of 7, sf)ru’m;a.rm.f"is il‘s .;5111:111 size.

Barbus johnstont from the rivers and Labeo mesops should also be tried. The catfish Clarias
mellandi feeds mainly on snails and might be suitable, but practically all t;thcf t:zitfiuali .fet.:d (‘;1’- l'l;?]‘- and
should not be introduced. “ ‘ | ‘

3. Experiments in fish cultivation should be made in ponds with running and with stagnant
water. In China the fish ponds are usually made with no outlet. Grass and other vegetation grown at
the edge of the water may often increase the food supply of the fish. -

4. If none of the fish from Lake Nyasa seem to be suitable for cultivation, experiments should
be made with rapid-growing carp or other fish imported from regions where they lurc reared on a large
scale, e.g. China, Malaya, India, Philippine islands. (Birtwistle 1931, a, b : Report of the Committee on
Fisheries in Madras, 1929 ; Fowke 1939 : Roxas and Umali 1937.) e . '

IMPROVEMENTS IN FISHING MATERIALS
. ]prcnme.nts should be made to see how the strength of ropes and twines used in fishing nets and
lines could be increased and how the life of these could be prolonged .

1. Itis ||11p({rt‘zmt to determine the strength of the fibres from various trees and shrubs to see which
are the most efficient. If none of the indigenous plants prove satisfactory, the possibilities of
introducing plants known to have valuable fibres should be considered . |

2 hl'lnplc methods of‘twlstmg and spinning the fibres for ropes and twines should be investigated
because laid ropes are considerably stronger than bark strips, and evenly twisted ropes and twines are
stronger than rough hand-twisted ones. ‘

90

3. The effect of native preservatives for nets and ropes should be studied, and the length of life
of treated and untreated nets compared. At present very little use is made of preservatives by the

natives.

4.

Various preservatives* used in fisheries in Europe should be used experimentally to determine
ir efficiency in tropical waters and to compare their effect with that of the native bark infusions.

the
It is suggested particularly that the cutch made in Europe from the bark of the South African mimosa,

Acacia decurrens, should be tried. If this is found to be more effective than the indigenous method,

the possibility of growing the Acacia in Nyasaland should be investigated.
The European copper soaps are likely to be the most effective preservatives, but they are probably

too expensive to be used in the native fisheries.
EFFECT OF WEATHER CONDITIONS ON FISHING.
It is important to discover the effect of weather conditions on fishing and to find out if it is possible

to forecast when catches are likely to be large.

1. Detailed records of the weather, including temperature, winds, clouds, etc., should be kept
all through the seasons at particular places, together with the si:z,e of l'h.c catches ()'[‘ﬁsh. Gradually
information will be collected showing whether fish are abundant with particular conditions and whether

the pative forecasts are reliable.

2. Nets should also be haul
that it is useless, in order to see whether it is really the scarcity

ed during the windy weather and at other times when the natives say
of fish or the difficulty of working the

nets that stops the native fishing.

* See Atkins (1936).
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fisheries should not be more than three times the output of the present European fisheries.
This figure must be provisional until there are are more data available.
(b) The licensee should keep statistics of his fishery and thus co-operate with the officer in control
of fisheries in finding out the size of the stock and the amount of fishing it can support.
(¢c) The sites for new fisheries should be chosen so that they do not interfere with any established
native fishing beach. .
(@) The licensee should submit to mesh regulations if they are found to be necessary in the future.
At present it is suggested that no new seine nets for use in the lake should have a mesh of less
. than 3} inches and no gill nets of less than 5 inches (diagonal measurement).
Fisheries run on these lines should not interfere in any way with native fisheries. They would increase
the supply of fish available for native consumption and they should be regarded as useful experiments
and sources of information about the supply of fish in theilake.

RECOMMENDATIONS FOR NATIVE FISHERIES.

I'he native fisheries clearly play a very important part in the economy of the natives, and it 1is
recommended that they should be encouraged as much as possible. At present the limiting factor
is not the c.atching of the fish, but the methods of curing and marketing. The fishing methods practised
by the nz_mves are effective, and until there is better organisation for the disposal of the catches it is not
of great importance to try to improve them, though suggestions are given later for improvements of the
tackle used. The question of curing needs further study, but the main problem in trying to enlarge
the native fishery is to build up and organise a fish trade.

(a) Fish trade.

At present the fishing is mainly for local consumption, but if there is a surplus, some effort is made
to sell the excess. The effort is usually half-hearted, and the fish are sold only if someone comes down
!;0 the beach to buy them. 1In the hills there is a real need for fish in the diet of the natives, but, except
I the regions near Zomba and Blantyre, they rarely take the initiative necessary to obtain them.
Efforts should be made therefore to create a conscious demand for fish among the hill people, to encour-
age the fishermen to fish always for a surplus, and to stimulate a trade between the hill and ]
either on a monetary basis, or by exchange of fish and flour.

To do this the purchasing power of the hill natives should be investigated to find out their resources
and what proportion could be used to obtain supplies of fish.

ake peoples,

CURING.

The methods of curing must be improved, so that the fish may be more widely distributed in the
country. At present there is a great deal of waste due to fish going bad or being attacked by insects
Experiments have been started with different curing methods, particularly smoking, dry saltin h rht.
salting followed by smoking, and dipping in boiling brine followed by smoking or sun-dryin rg, I{t-_, 5
strongly recommended that these experiments should be continued and that every effort shoulq i;e i ;s
to help the natives to produce a cure that will last longer than the present primitive met] : nade

£ ; ; : s hods of sun- or
smoke-drying and which will not impair the nutritional value.

TRANSPORT AND MARKETING.
The next things to be studied are the possibilities of organising the transport
markets in the hills.
[t may be possible in the future to build up co-operative societies among
could help one another by sharing the purchase of better fishing material
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and of starting

the fishermen s, that they
s, by constructing simple

communal smoke houses, by sharing in some sort of motor transport, and, probably most important of

all, in establishing markets in various parts of the country away from. th(% lake. a
The supply of fish in the hills could also be increased by stocking impounded waters, and it is
recommended that the experiments started to find suitable fish should be continued.

(b) Improvements in fishing tackle. . renr i
The main improvements in the fishing tackle in use among the natives would probably be the

introduction of preservatives for nets and ropes, the manufacture of stronger twines and ropes, the
construction of cheaper and better boats, and the clearing of beaches.

l.  PRESERVATIVES. .

In a few parts of the lake some kinds of bark are used fnr. preserving n il e
ances should be compared with the preservatives used in fisheries in ]'.'nrupe. the
more effective than the indigenous method, investigations should

nets, and it is recommended

that these subst

European preparations are found to be iy
be made as to whether similar preservatives can be produced in Nyasaland.

2. ROPES AND TWINES. . ‘ e g e

The strength of ropes could probably be greatly increased, and suitable materials and simple
methods of rope twisting should be investigated. The strength of twines could be 11](:[‘0:[5(,‘(1.])}-' improved
methods of twisting the strands. This would mean that twines could be made finer without loss of

strength, which would be an advantage in gill nets.
3. CANOES. - I B

Although the dug-out canoes at present in use are effective, they are becoming ht.(ll‘(_.tl“(ln( ‘mm e
expensive as the large trees from which they are made bef:omc !'cwer and fm'thc.r frf:m the lake shore.
Simple methods of constructing planked boats should be invost:gnted, S0 .tlmt the fishermen can have
larger and more seaworthy craft and be able both to go to m.ore distant fishing grounds and to transport
their catches on the lake to the nearest point to the consuming areas.

4. BeacHES. o ‘ .

It has been pointed out above that one of the factors limiting the use of shore seine nets is the
scarcity of clear beaches. In most places, time is wasted, nets are torn, ropes are I)m}mn, and catches
are lost because the net gets foul of some obstacle on the bottom, and the effect of clearing more beaches
of tree stumps and other obstacles would be greatly to help the fishermen. It has been pointed out
(p. 17) that it is impossible to clear the beaches on a large scale unless the level of the lake has been

stabilised.

(¢) Control. _ . _ N
The effect of any enlargement of the fisheries will have to be watched carefully, and it is recom-

mended that records should be kept (see below, statistics) of the amount of fishing. If at any time
the stock is found to be suffering, the possible methods of control are :
(1) restriction of the amount of fishing in any area
(2) restriction on the use of the small meshed nets in ﬂ‘]t‘. .lukc ? . |
(3) making known to the fishermen the r.ule, already existing, tl?at hsl? fences across rivers should
leave 5 per cent of the width of the river unobstructed. It is particularly important that this
rule should be enforced in the case of the larger rivers where the Mpasa (Barilius microlepis)
are caught.
(4) The introduction of a close season or period to allow the stock to recover.
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EXPLOITATION OF OTHER FISH.

There are several other kinds of fish in the lake apart from the Tilapia spp. that could be exploited,
and in |>:1rli(‘.11l;1r species of Labeo, Barbus, Mormyrus, Bagrus, and Clarias.  These fish are all abundant,
but they are not caught to any great extent in the shore seine net fishery, possibly because they are too
quick for these nets, or because they live outside the zone fished by them, or because they are mostly
solitary, non-shoaling fish. The exploitation of these species would greatly increase the supply of fish
from the lake and the removal of numbers of Bagrus and Clarias would benefit the stock of Tilapia.
These fish both grow to a large size and they are both predators feeding on the smaller fish of the lake,
including Tilapia. At present very little effort is made to catch them, and since all the large scale
fishing falls on the Tilapia, the proportion of predator to prey must be increasing rapidly, and, unless
controlled, the predators* will take a larger and larger toll of the stock of smaller fish. It is clearly
important that they should be reduced in numbers and that fisheries for them should be encouraged.

The main difficulties in the exploitation of these fish are that the cyprinids, Labeo and Barbus, are
very bony and less good to eat than the Tilapia, and that the catfish are oily and difficult to cure.
Further, the natives are conservative in their tastes, and will not readily take to different fish or different
cures. When caught in the present fishery, however, the fish are treated in the same way as Tilapia,
though the cyprinids are usually not so highly valued. It is recommended that the possibilities of
making fish meal, of extracting a valuable fish oil, of simple methods of canning, and of making fish
manure, should be further investigated, so that the best use can be made of these fish and the fishermen
should think it worth while to make special efforts to catch them.

USE OF GILL NETS.

All the fish mentioned in the previous paragraph can be taken in gill nets, and the predators can be
taken on long lines as well. It is recommended that both these methods should be used more extensively
than at present. It is not possible to give any detailed recommendations for further nse of gill nets
until more experimental work has been carried out on the problem of suitable mesh. Since gill nets are
usually highly selective as to the sizes of fish that they catch, the mesh has to be such that only well-
grown fish are caught.  Until more is known both about the sizes caught by nets of different mesh and
the sizes at which different fish reach maturity, it is recommended that 5o imported gill nets of less than
5-tnch mesh should be used in the lake. '

The main difficulty in determining the best size of mesh for a mixed fishery is that no mesh can be
entirely suitable for all the species concerned. In most of the African |;1|\-p-;-.,-“ far investigated, the
Tilapia spp. have been one of the main fish caught in gill nets, and since these are deep-bodied fish, the mesh

as had to be large, 5 inches, in order e » catchi ; : - 3y

has had 0 ‘1?1 ltl‘rg,( & I I"-U prevent 'l!u_. catching of immature specimens. In Lake Nyasa,

however, Tilapia, with the possible exception of T lidole, do not seem to be caught to any considerable

extent in gill nets, and it is mostly the slimmer cyprinids and catfish that are tl'ikcn If further work

A . . - 2 2 £ = < -

shows that Tilapia are always scarce in gill net catches and that smaller mesh nets catch a greater

weight of fish, it should in this lake be possible to allow a reduction in the size of mesh that can be used

The figures collected by the Survey suggest that 5-inch and 4-ine L g —pire - ———
ol e 41 g hhs ull h and 4-inch are the most effective meshes if the

weight of fish, rather than the number, is taken into account

The recommendation to exploit fish other than the Tilapia applies both to European and native
- . g n & o 5 iy e . T - =
fisheries. The reduction of predators is of real mportance to the stock of fish in the lake, and all fisheries

* In this connection it is strongly recommended that no additi
. ; ; additional pred: ; such as Tiver-fish or Black Bass
should be introduced into the lake for sporting purposes. & predators, Auch s Tiger-fish or = =
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should make attempts to catch them. The extended use of gill nets is recommended becanse these nets
can both tap a new source of supply of fish in the lake and help to reduce the number of predators,  The
figures of the Survey show that gill nets, with the exception of long lines, catch a higher proportion of
predators than any other method of fishing used in the lake.

STATISTICS.
The need for collecting statistics has been mentioned above, and it is now necessary to show why

they are important and how they should be collected.

Importance.

The main use of statistics is to show whether the fishing is damaging the stock. The commonest
dangers to the stock are overfishing and the catching of immature and spawning fish. Overfishing
results not only in reduction in the size of the total stock, but the reproductive capacity of the stock
is also diminished. Once the reproductive capacity of the stock is reduced the size of the stock will
fall more and more rapidly as long as overfishing continues. The catching of immature or spawning
stock is obviously very wasteful.

Overfishing can be detected if careful statistics are kept of the amount of fishing that occurs together
with the amount of fish that are caught. The records must be kept over a number of years before
conclusions can be reached so that annual and seasonal variations can be taken into account. If after
some years it is found that with a constant or an increased rate of fishing, the size of the catches gets
l‘.nnsis-tcntl',-' smaller, it is probable that overfishing is taking place. If at the same time the average
size of the fish decreases and the proportion of immature fish in the catches rises, then it is certain that
the stock is being seriously overfished.

[t is important to know the movements of the fish in the lake in order to discover whether overfishing
in any one place affects only the stock of fish in that region or whether it affects the stock of the whole
lake. The marking experiments started in the lake should, if continued, gradually give an idea as
to how much the fish move about and to what extent the stocks in different parts are dependent on
one another. cooas

In order to prevent the continuation of overfishing, 11‘wt11nd:; of control have to be introduced. If
the damage is not serious it can be prevented from going further by restrictions that prevent the
catching n.f small sized and immature fish. Mesh rt‘.g.:ulnt.ionsi for nets are the most usual restrictions
of this type. If the stock has been badly rf‘(ill(‘(‘(l. !1(1\\'(‘\'01’1 it may be necessary to take more drastic
steps such as limiting the amount of fishing, or introducing close periods during which fishing is

prohibited in order to enable the stock to recover.
Statistics to show whether the stock is being overfished must therefore be designed to collect

information on the following points :
() the amount of fishing taking place ;
(b) the amount of fish caught ;
(c) the average size of the fish caught ;
(d) the proportion both of immature and spawning fish in the catches.
These data must be collected for each method of fishing separately so that both the efficiency and

the wastefulness of the various methods may be determined.

Methods of collecting statistics.
In fisheries run by Europeans statistics should be kept for each type of fishing gear in the following

way :-
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(@) Continuous records should be kept of the amount of fishing during every month.  This means
records of the number of hauls made with seine nets, and the number of gill nets, long lines,
and traps that are set during each month.

(b) Continuous records should be kept of the total quantity of fish, either by weight or by number,
caught during each month. -

(¢) Detailed examination of hauls should be made, if possible in the presence of the officer in
control of fisheries, four times a year. On these occasions hauls on at least three successive
days should be examined, and the number of each different species determined.  Further all

the fish, or, in the case of very large hauls, a random sample, should be measured and sc’\(C{'l

to show the average size of the fish and the proportion of immature and breeding Hili.‘cim(‘rns-h

In the native fisheries it is recommended that continuous records similar to those kept by native
clerks during the Survey (see Appendix VI) should be kept, and that the recorders should be .‘itli 1(-r;~

r oL, -1 . f A 1 b i iS(‘(I
by the officer in control of fisheries. The records show the amount and type of fishing that goeg on in
particular places, the quantity and range of size of fish that are caught in random hauls, and the gjze

and state of enlargement of the gonads of a random sample from each haul. These data will show the

amount of ishing at particular places, a rough approximation to the amount of fish caught, the se.

variation in the catches, and ill give i i i Saopa’
ari ie catches, and they will give information about the breeding season and size

different fish. o e

[t is clearly impossible to obtain statistics of the native fisheries as a whole, but detailed re
at a few particular places will gradually collect useful information which will give some ideg ;
magnitude of the fishing at those places. Together with the statistics from the European
they should give the data necessary both to guard the stock from serious damage and to lear; £}
about the various fish and how better uses might be made of the resources. It is also clearly (;Yt 1 Inan.
difficult to exercise control over the native fishery because it is so widespread in its !li.‘-\ll“il)l‘iti“.n I_L‘]np}_\,
variable in its methods and incidence. |,n,1,,1;‘)i](1 H(:

e hd contro] ig ir y.pe
t 1s inevitable, therefore, that most of the policies of control for protecting the
fall on the Luropean fisheries, but this should be fair, because large scale concerns,
organised, are more likely than the natives to overfish the stock.

cords
of the
fisheries,

\ Certain restrictions for preventing waste could
introduced and enforced if in the future they are found to be necessary, but complete
sible. 0 Apos—
Stocle will
unless Proy,

erly
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APPENDICES.

APPENDIX 1.
DETAILS OF ITINERARY.

£.T. and C.K.R. left Southampton by ship.
G.A.C.H. left Southampton by plane.

G.AC.H. arrived Nyasaland, went to Chintembwe,
E.T. and C.IK.IX, arrived Lilongwe, met by H.J.11.13, (Fishery party).
Fishery party to Chintembwe.

Fishery party to lake at Kota Kota., Stayed at Sani.

; . Working at Sani and Kota Kota.
native recorders at Sani and Kota Kota,

Started

Moved to Kota Kota.

Visited by B.P.and G.A.C.H.

Fishery party left Kota Kota southbound on 5.5, Guendolen.

Called at Chipoka.

Arrived Fort Johnston. Working in Shire River and by the Bar,
and at Bar., Ieavy gear (nets, ete)) from England arrived.

ET. and C.K.R. to Zomba and Blantyre,

E.T. and C.K.R. back to I'ort Johnston.

Fishery party to Messrs, Yiannakis fishing beach,

Fishery party returned to Fort Johnston,

C.K.R.and H.].H.B. to Zomba to study methods of chemical analyses.

Started native clerks in Shire

C.K.R. and H.]J.H.B. returned to Fort Johnston,

E.T. and C.K.R. to Lake Malombe for day.

Fishery party left Fort Johnston on 5.5, Malonda on survey trip round the lake.
M'Kumba.

Called Nkudzi and arrived Monkey Bay.

Left Monkey Bay and arrived Chelinda,

Left Chelinda and arrived Monkey Bay. ET. rejoined ship,

Called Old Livingstonia and arrived Marembo.

Left Marembo, arrived Chapman's beach, Salima.

Left Salima, arrived Leopards Bay.

Left Leopards Bay and arrived Domira Bay, anchored off Makanjila's village.

Left Domira Bay and arrived Nkula, south end of Mkumbaleza beach.,

Left Nkula and arrived Kota Kota, met by G.A.C.H., who returned to Chintembwe next day.

H.|.H.B. and C.K,R. to Chintembwe for day, and returned Kota Kota,

Left Kota Kota and arrived Bana.

Left Bana and arrived Nkata Bay.

Left Nkata Bay and arrived Ruarwe.

Stayved Ndala

12T, stayed two days,

Shown Mr. Tvlor's fishing,

H.J.H.B. to Usisya Bay and back.

Left Ruarwe and arrived Florence Bay.

Left Florence Bay and arrived Ngara.

Left Ngara and arrived Karonga and anchored in Kambwe Lagoon, by Rukuru River.
Left Kambwe Lagoon and arrived Mwaya

Left Mwaya and anchored two miles south of Vua.

Left anchorage and arrived Deep Bay.

Left Deep Bay, stopped in mid-lake, arrived Manda.

Left Manda and arrived Mbaha,

Left Mbaha and arrived Njambe.

Left Njambe and arrived Liuli.

Left Liuli and arrived Mbampa Bay.

Left Mbampa, stopped off Nuangwe Island and arrived Chiwindi,
Left Chiwindi and arrived Limbaula.

Left Limbaula and arrived Kobwe.

Left Kobwe and arrived Likoma.

Left Likoma and arrived Ngo.

Left Ngo and arrived Msumba,
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APPENDIX I—continued.

DETAILS OF ITINERARY—continued.

May 1. Left Msumba and arrived Mtengula.

June

2. Left Mtengula and arrived Mluluka, 3
3. I,c{t Mluluka and arrived Chilowelo
5. Left Chilowelo, called Luangwa and arri S
6, Left :‘z‘fsillje ml(ll arrived |".f¥15: M;:guire_nwmi Msinje.
g‘ }_.c;t (I;(I]Ttl Maguire and arrived Old Livingstonia
9. Left Old Livingstonia and arrived Fort [ohnston o .
:2] '(l'uxi\r{cslslrs_ Y'ii?nnaki:: beach, i-l,'[}. touil;ln#;rll;sg?'rt])‘( SRR
3. GACH, CKR, and H.J.H.B cpitn ay.
03 I'[.J.I"‘l. B to Zomba and lijlant.yr}:ftl Chintembwe, to work on dams and streams.
30, G.A.CH. and C K. R. to Kota Kota.

NOTVIV
'5'g

¥

G.A.C.H. and C.K.R. to Chia Lake. Sani ac
H.].H.B, to Kota Kota, pmantangark:

1

2.

:. I,I arrived Kota from Monkey Bay,
8

(_;....{.'.I:I. returned to Chintembwe,
g SRL sl Gl
5; [;\IrrlI \![::-IJ;']:;!:];}:::_“ Kota for south end of lake.

and C.K.R. to England by plane,

ul 1. Left Marembo and arrived I o W .
July 3 To Blastyre ) arrived Fort Johnston, Visited Messrs. Yiannakis beach.
8. Returned Kota Kota.
24,

ably captained by the owner, Mr. Hughes,

Left Kota Kota for England by ship.

_ BS.P. .. Dr. Platt.
G.A.C.H. .. Dr. Herklots.
" E,ll. .. Dr, Trewavas.
KR L. Miss Ricardo (now Mrs. Ricarde
N 1 H.J.H.B. .. Mr. Borley. ( BTl Py,
Sani the members of the Survey lived in ; se ki =nt i i
At Kota Kota they lived in a hnusﬁ: rcnte(]I l:‘yllc]))‘;h;ukr]\r:({:l)}ry et S Bmmnifs,
At Fort Johnston they lived in a house lent by the Government
During the journey round the lake from March 8 to May 9 thc‘y lived on board the g
e 55,

J‘:faf(”
tda whi
+ Which wag

APPENDIX [—continued.

2. STATION LisT—continued.

2. STATION LIST,
:-;ta_ti(m Date Locality " 1\

on | Nl e O Natur

1 Jen. 2 |SaE . aw Native trap, =l

2 2: {ota, Kampa : 4 i \ative fick -
: = S ]}{-.a(_‘,]];[ 'lftll)(, Lagoon. . :?:}twu hs]xiug_ T
g 'ﬁ: Kota beach .. ]*;l;':i

5 y Sani, north point ., Sein.

6 2.? Sam rocks : : o - o ?;:Ill('-.

':: 32 ‘:-:»arli rocks . .. - - \imllliiil]tl

9 25 | Sani rocks .. o - - ;\'P'hk'lt'.

X J[-: Sani rocks B“‘ s
}{l) :3(3 Sani, north point .. a0 i ‘St;:llﬁht.

1 }h Sanmi .. i e ¥ i .B 1
l:. 27 Kota beach . . Ve 3 o 5 %?}lght.
::I ?3 Sani rocks : 02 oy i%tln':i-l
2 .ig b::m'?, north beach H;lrllt i
+ : E?amf, north beach Seine.
18 81| Sani, off rocks Night line
1 : 1 E?an;. south beach Seine e
31 Sani, north point :ieinell
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Station Date
19 IFeb., 1
20 1
21 1
22 1
23 2
23a 2
24 3
25 3
26 3
27 4
28 4
29 6
30 6
31 7
32 7
33 7
34 8
35 8
36 10
37 12
38 13
39 14
40 16
41 16
42 16
43 16
44 16
45 17
46 18
47 20
48 20
49 21
50 22
51 23
52 23
53 24
54 27
55 27
56 March 4
57 4
58 8
59 9
60 9
61 9
62 10
63 10
64 10
65 10
66 10
67 10
68 10
69 12
70 13
71 13
72 14
73 14
74 15
75 15

Laocality
Sani, south beach
Sani, south beach
Sani, north point
Sani, north point
Sani, south beach
Kota .. i
Sani, south beach
Sani, north beach

Kota .. .. v e
Kota, Kampambe Lagoon
Kota, beach .

Kota, Kampambe Lagoon
Kota beach .. e ;

Kota ..

Kota Spit

Kota beach ..

Kota, south spit

Kota beach ..

Chipoka . o i

Fort Johnston, Shire River

Fort Johnston, Shire River

IFort Johnston, Shire River

IFort Johnston, Shire River

Fort Johnson, Shire River. .

Fort Johnson, Bar ..

IFort Johnson, east Bar

Fort Johnston, Shire

Fort Johnston, Bar..

Fort Johnston, Shire

IFort Johnston, Shire

IFort Johnston, Shire

Fort Johnston, Lake 4% i3
Fort Johnston, Yiannakis beach ..
Fort Johnston, Yiannakis beach ..
Fort Johnston, Yiannakis beach ..
Fort Johnston, Lake

Fort Johnston, Shire

Fort Johnston, Shire

Fort Johnston,
Fort Johnston,
Ndala Mkumba
Nkudzi
Nlkudzi
Monkey Bay
Monkey Bay
Chelinda
Chelinda
Chelinda ;
Monkey Bay
Monkey Bay
Monkey Bay
Marembo .
Marembo
Marembo
Marembo
Marembo -
Marembo .

Lake Malombe, south
[Lake Malombe, east

Salima, Chapman's beach ..

* Colonial Development Fund = e.g. Survey.
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Nature of data

Seine.
Seine,
Seine,
Seine.
Seine.
Seine,
Seine.
Seine.,
Traps.
Traps.
Seine,
Traps.
Traps.
Traps.
Traps.
Seine,
Seine,
Seine.
Seine.
Trolling.
Seine,
Seine,
Trolling.
Trolling,
Seine,
Seine,
Trolling.
Seine,
Seine.
Seine,
Bought,
Trolling.,
European seine.
Trolling.
lLuropean seine.
Trolling.
Seine,
Seine,

Scoop nets.
Traps.

Long line,

Cloth.

Lines from ship.
l.ong line,

Lines from ship.
Deep line fishing.
Traps.

Seine,

Drop fishing.
C.D. I, * seine.
Gill nets, 37,

Gill nets, 57, 47, 2",
Drop fishing.
Long line,
C.D.F., seine,
Long line.

Lines from ship.
Mr, Tylor's seine.



APPENDIX [——continued.

2. StaTioN List—continued.

APPENDIX T-——continued.

9. Srtation List—continued.

Station

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

Date Locality Nature of data
Mar. I(‘i Salima, Chapman’s beach .. Mr. Tylor's seine -
16 | Salima, Chapman's beach . . Trolling, )
17 | Salima, Chapman’s beach .. Mr. Tylor's seine
19 | Domira Bay, Makanjila Line fishing.
19 | Domira Bay, Makanjila Traps. v
19 Domira Bay, Malkanjila Nafive gill net
19| Domira Bay, Makanjila Gill nets, 5°, 4”, 3"
:2.1 Kota, off spit Trawl,
21 Kota, off spit Stramin tow net.
21 Kota, off spit Plankton nets, etc
22 Kota beach .. Seine "
23 | Sani rocks Pond net
23 | Kota .. Traps '
24 Kota .. Seine.
24 Kota .. a3 2 e Cloth.
?§ Kota, Kampambe Lagoon Traps. and cloth
:}Z; Kota .. i AN Bought,
57 gana Qi]l nets, 37, 27
o5 : ana C.D.F., seine.
: Jana Trolling,
ﬁ? Bana Seine
23 gﬁna 5 Trolling.
'!fl N ul.a ay .. Gill nets, two of 5, two of 4 3% 27
% R;:mta Bay .. % i C.D.F., seine. A
;it] \!i:::1 If;ia.y, mouth of bay :I‘empcraturc and chemistry, plankton.
o i\’kat-‘t “:':): i B e iy I"et'n‘pu‘rature and chemistry, plankton
3. | e Bay Chilimila net.
: Nkata Bay Gill nets, 5%, 4% 37
31 Ruarwe Seine,
31 Ruarwe Gill nets, two sets 57, 4%, 3", 99
April Ruarwe C.D.F., seine
Ruarwe ong Tin '

:DZDCC-II\JHJ\J’J:MJ'-J‘:&Q::&"&M——

=

11
11
11
11
12
12
12
13
14
14

Florence Bay

Ilorence Bay e axs
Florence Bay, two miles outside bay
Florence Bay i
Florence Bay

Ngara

Ngara g 5 i
Karonga, Rukuru River mouth
Karonga, Kambwe Lagoon
Karonga, Rukuru mouth ..
I{*umnga, Rukuru mouth
Karonga, Kambwe Lagoon
Mwaya, Mbaka River mouth
Mwaya, Mbaka River mouth
Mwaya, Mbaka River mouth
Mwaya, Mbaka Creek

Mwaya, mouth of creek ..
Mwaya, Mbaka River mouth
Deep Bay

Deep Bay

Deep Bay

Deep Bay

Deep Bay

Deep Bay A Wis .,
Open water nine miles west Manda
Manda 3

Mbaha

Mbaha
102

Long lines.
Gill nets, 57, 4", 3%, 2
Traps.
Temperature and chemistry.
Line and pond net from ship.
I'raps,
C.D.F., seine.
Gill nets, 5", 47, 3~ 97
Gill nets, 57, 47, 3°, 5”,
Arab seine,
Arab seine,
C.D.F, seine.
Gill nets, 57, 57, 47, 3~
Seine, .
C.D.F,, seine,
Long line, native.
Traps,
Gill nets, 5% 47 37 o
Seine, o
C.D.F., seine.
Trolling.,
?cine.

mg line and pj 5, 5% 47 37 g«
Chilimila net, © o 5% 47,87, 2",
_lr’l;mkton nets,

emperatur chemis
Seimf ¢ and (,ht.nnstry.
Gill nets, 5, 47,37 -2

Seine.

Nature of data

Station Date Locality
136 April 14 Mbaha
137 15 Mbaha
138 16 | Njambe
139 17 Liuli ..
140 17 Liuli ..
141 17 Liuli .. i
142 18 Mbampa Bay i A
143 18 | Mbampa Bay, middle of bay
144 18 | Mbampa Bay = o
145 19 Mbampa Bay, outside bay
146 19 | Mbampa Bay -
147 19 | Mbampa Bay
148 19 | Mbampa Bay i v . o
149 20 South-west Nguangwe Island, open water
two miles out
150 20 Chiwindi
151 21 Limbaula
152 21 Limbaula
153 21 Limbaula
154 22 Kobwe
155 22 Kobwe
156 22 Kobwe i
157 22 Kobwe i .
158 23 Kobwe, to Kobwe River
159 23 Kobwe o
160 24 Kobwe
161 24 Likoma
162 24 Likoma i e
163 25 | Likoma, Chiyani village
164 25 Likoma s
165 25 Likoma C
166 25 Likoma, Yofu village
167 25 Likoma " e
168 25 | Likoma, Yofu village
169 25 Likoma -
170 25 LLikoma o s
171 26 Likoma, Yofu village
172 26 likoma, Makalawe
173 26 Likoma, Makalawe ..
174 , 26 l.ikoma Wi
175 26 Likoma
176 27 Likoma
177 27 Likoma
178 28 Likoma . .
179 28 Likoma, Makalawe ..
180 28 Likoma s
181 29 Ngo, spit
182 29 | Ngo .. O
183 30 | Msamba, Lunyo River
184 May 1 | Msamba, Lunyo River
185 1 | Mtengula .. e
186 1 Mtengula
187 1 Mtengula
188 2 | Mtengula
189 p Mluluka
190 2 Mluluka
191 3 Chilowelo
192 3 Chilowelo C e b 2
193 3 Chilowelo, Dwafisi River mouth
194 4 Chilowelo, Dwafisi River mouth ..

Plankton nets,

Gill nets, 57, 47, 37, 2",

C,D.I7., seine.

C.D.F., seine.

Seine.

Gill nets, 57, 47, 37, 27, long line,
C.D.F., seine,

Temperature and chemistry.

Long line and gill nets, 57, 47, 37, 2",
Temperature, chemistry, and plankton,
Seine,

Chilimila nets.

Trolling.

Temperature, chemistry, and plankton.

Gill nets, 5%, 57, 47, 3", 2",
C.I2. 1, seine,

C.I2.F,, seine,

Long line,

C.D.I., seine.

Seine.

Trolling.

Gill nets, 57, 4", 3", 27,
Trawl,

Trolling.

Trolling.

Seine,

Gill nets, 5%, 47, 3", 2",
Seine,

Chilimila nets,

Bought,

Seine,

Chilimila nets.

Seine,

Trolling.

Long line.

Seine.

Seine,

Cloth,

Chilimila nets,

Gill nets, 57, 57,47, 3", 27,
Plankton nets.

Gill nets, 5, 47, 3, 2",
C.D.F., seine.

Bought.

Long line,

Seine.

Gill nets, 57, 47, 3", 27,
Traps.

Traps.

Trolling.

Bought.

Gill nets, 57, 47, 3%, 2",
Traps.

Chilimila nets.

Long line,

Seine,

Native gill net.

Long line.
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C.D.F., seine.



APPENDIX [—continued.
APPENDIX T Continmd

9 STATION LIST—continued.
2. SraTion LisT- continued. Nature of data -
— Locality 1. -
Station I Station Data e R Gill net, 27,
i _ e l,r:f:u[if,y Nature of data — . - ) . = i . 'I]-'m- I
I‘l'- B —— —— T e—— B e i ———— 252 June 11 Kota .. "‘_} ) .. e £ :‘:“”.'- oine
=9 May 4 Chilowelo . 53 e Seine 253 ) 11 Kota, north i“""ll - = ‘e (l e
:gh 4 Chilowelo, Dwafisi River mouth Ci.ll nets 5, 4% 3% 2% and lung line. 254 12 Kota, north hcf“-g] o v e i h‘['.I]m et, 2"
;? % Luangwa - S . Seine, & ' e 255 12 Kaota, north beach {‘;t_[ net, 27,
'(;g : Luangwa River B - 28 B Tra 5 256 12 | Kota .. o ‘k?"”)"i:. i
.||3 A 5 M-‘““J"-'- i (‘j[(jlllu-‘(- 5%, 47 g7 o» 257 13 Sani, north beach I‘__I st SOHAS,
é{}ﬂll (- Fort M;'L"'-"“im 'fJ'rn!h'n :‘ PR 258 13 Sani ., (:‘I”'I\!l:‘:-iTI .m-t.
200 f3 Fort Maguire Seine 8. 259 13 Kaota . :.\‘!“‘ eg
G”; 6 Fort Magnire (;'}ffl ];‘cu_ 57 47 g0 g 260 14 Kota .. ,“\‘(_'I]IH-‘I‘{ 5¢ 4% 3% o,
";n. 7 Fort Maguire Trollin = s R 261 15 Kota .. (:;Il Il(.t.q. %#. i 3+ g
_';“f 7 Fort Maguire Seine [:'_’“ sht) 262 16 Kota .. .(f]_] ]]Ii]:. sl et
.',‘”F ?f Old Livingstonia e ;ic'inc flli&ht'- 263 17 Kota .. !'I'{IJ ‘.{L'.{ 5% 4% 3% 27
'-;”_; 8 Old Livingstonia, .('ill Heks RS,J'“ 37 oo 264 19 Kota .. Gil ': I],['];_‘ '
20) 9| Nkudzi Bay . Trawl, '+ 2 265 19 | Kota .. Ak
5”5‘; 9 f?n' Bar, Fort Johnston 'I'rfnﬂ' S 20 Kota . . T.llh.““klh,n et
2“-’ 11 Fort _{uhnstun, Shire ";(-Enc . 267 9] Kota .. ("‘itlnm-i'-i 7 -I;”. 37 9.
211 !.i, I’:‘”’t Johnston, Shire .. ;j'r’l s 268 21 Boe .. ']‘I- n 1("!"1i’lil]";‘.
e 2 port Johnston, YViannaygs " ,,:l;rf_'l)'em] - 269 21 | Kota .. A 5 g
< 2 7 : P o Jpe =€ine, r ¢ a.. . ]
ort Johnston, y lannakis | . Long lines, European, :f'?{]) :235 ;2:::(1 _ N Pt .. | Temperature.
213 *31 | Kota, Kaombe Riyer Prass 272 27 | Burt Johosion; Shive.18 . e Ll e crature
B} S oo i raps, 57.; 28 Marembo .. = N .+ | Temper: .
214 June 1 | Cpia L. i : = arembo .. .. . .. | seine.
s . a Lake and Rjyer i -_ ot SR 27, 28 Maremb . o L e
;;:: 1 Sani, north Beiih 3 - i :::;?: nets and Lln:ml.str)_ 2?; 283 Marembo : - - . :ip;l_vfhlnll__.
';I}: :: ;intu, Kampambpe Lagoon :!";‘lp;; e — 278 29 _\llar:-m::n - - - B i :\‘lt‘;m_\_
24 < Lota, north | e : Wl 5 : o 30 Marembo .. i o | P s mpa s
f:g 3 Kota, i\'.'lrunl:t ;;11” e 2R " Eji,;]:z::nzl;ni cllellllslx-}'. :;;z 20 Marembo, north-east corner lemperature.
21¢ 5 Cota. s s £k T hemistry, o : 2 h :
220 .;' ::::tl«: l\mnpunl:c Lagoon :_'111;:5_ 279 30 Marembo , . LLuropean seine,
w2 v % Iraps. 280 July 1 Fort Johnston, Yiannakis .. ill nets. 57 47 37 2~
ey . 2% y . - 2tg. 57 M et
;;_‘)',I) May 13 .\Innk(-y Bay, Zambg beach - -+ | Seine ) 3 o e B i‘::[n :ulim-._
293 5 Monkey Bay s o . Seine, 281 June 26* | Kota .. o . i 2 o (:'Il‘ll‘lcf"i 57, 4%,.3",. 2%,
:;;‘4 I‘.‘ M“”'“-‘.\' Bay, Zambo .. KW %(’i:]:;. 282 ' 27 Kota .. v o - Illm % ]irlli-. J
Sar I-‘_\ ,\Inn]{(ry Bay, Nkudai Point w :I'r" ”':- . 283 28 Kota .. e . .- o B (:"H ll‘li‘lq 8% 47372,
;;;!"3 IS | Nkudg .. - S ir: 8- 284 29 | Kota .. . ; 2 SR
sab 15 Nk 1z Al CRL v . (‘ ]_v_ . i « Kota .. o il - .
:f:? 16 .\h-:f;c:; HEL}’” - i - E%t'w lines, 285 30 'lmnpcn‘:::::\'
00 4 = ine ik v Te ra .
‘;,‘,';j “:‘ }\Irauiw_\! Bay, Zambo ;s ‘-,:\::-1]:- 286 July 2 Kota .. o . T = 2 (I-;rllﬂl}::qu 5% .47 3. or.
it 15 | Monkey Bay Gill nets 2 ue. o 287 © 7 3 |Kota.. .. I B vt
act) 17 | Monkey Bay - =2 - b | mets, 4= gx g, 288 3 | Kota .. o .. B i e (:[']III Tets, 5%, 47, 37 27,
f'li,r, A7 Monkey Bay . . . iun(,._ 289 4 Kota .. '- ¥ . o B - y line.
239 17 Monkev Taa>, o . -ong line, - bl e Kota .. .- o .. | Long Ch AW o ow
233 nkey Bay 2 o - Gill nets, 47 g7 o» 290 2 - o e Gill nets, 5%, 47, 37, 2.
;:i‘l :H lIunk{:Y Bay, Zambo N : Saine, T T7, 2%, 291 [ Kota .. - . o= ‘e ']‘(l|n|)l‘1"l't1“"3
£ 8 J\Irm]my Ii;li,- - . ; | e, S B P 299 7 Kota .. i o . - - a 57 4" gr on,
:f:‘iu_l;_n I8 Mml]u_:y Bay Zambo . i i.]II I‘It’l.'-i, 9%, 4%, 3", 27, and hook. 59; 10 Kota .. i o - =3 &,{Elu:.u,th. 07,47,
= 9 21 Monkey Bay . B o i\‘_‘]lllt.. EE a i 204 10 Kota .. i : . . | Sei : ‘Iiﬂl'
:;‘;!: 21 M“lliit!:y “il}' . e “ le 1 Ilii_:_tn_ ot 473 er: 295 11 Kota .. v s o . . (I"l‘llillé-;"-tq -;” 4" 37 or
237 2 Monkey I'}a_y .. o o 2 -Ong line, :;q£ 11 Kota .. v o > i sin sl s, o7, 47,
‘f:if 24 Monkey Bay o B & E;::I::]ilcis, w48, 2 :2'(:3';' 12 Kota .. . 2k e 4 s ::::::
23 25 Monkey Bay o s T | Seine, 298 13 Kota .. o1 _ o val |mEngy,
‘f;:: 26 Monkey Bay o ) o S5 {I:Jlflll;:‘ IItnt’-!;” 1" gr o 2;];, 13 Kota .. - ve i > 5 I||__;|,'111}ihm ’
2404 26 Monkey Bay ys 2 A 015, 0%,47 gs. gn Ahr 3 Kota .. ol e o i vl
‘2_“ 27 Ml;lll{{'; “a; . s % i ]_i;fnd net, :::j\? :.; Kota, Kampambe Lagoon o . :-;:_'Illt;.- fist
242 29 Monkey Bay 0| Seine, 5% ar ar o 302 14 | Kota'.. .. .. E‘I"ljn ots, 5° 4" 3", 2”, and long line,
243 30 Monkey Bay . v ‘e (.xgil nets, 2", 4% g7 ow _ 505, 14 oota 355 ais . N . (‘.11_ nets, 57, 47,
o - ) =5 e | Gill nets, 5, 4% 37 or Ei(}:;d 14 Kota . . = - » ws o h-?.!-t»‘c'j stry
5 June 1| Money Bay T Gl swets e, % g 304 B lER = B OS & & CDF e,
,‘;2! 7 Kota, soutl part bight | = B (.“:li I:‘:l“'z'z + 45,37, 27, 305 17 | Kota .. 2 B . . = S
“ ¥ | Kota .. : I l.‘nnrlx ']:m, ' 306 17 Kota .. 2=y
.ong ;
* From May 14 May 30 part of

Survuy party

I'ram May 12 ¢, June | part of Survey party

at l'l.int.vm!:w(r,

working gn dam
at Mu:lkey Bay, 5

1 by native clerk during ].B.'s absence.
* Stations 281-291 recorde )y
stations 29] 244
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5 and rivers,
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APPENDIX T—continued.

" - g -, Y >
2. StATION LIsT— continated.

it Date Locality Nature of dat:
o Nature of data
307 July 17 | Kota ) = —_— — e
‘igg 17 | Kota .. f‘:'ll'emistry,
el 17 Kota .. aPe,
310 18 | Kota .. Gill nets, 5, 47, 3”7, 2” and long line.
’::zl 18 | Kota .. e,
31 19 | Kota ., SEne.
;}i 20 | Kota .. ‘..l;clmpcraturc,
< 200 | Kota .. S
315 20 | Kota ., Examination stomachs, station 301,
:*IIS 29 Kota .. ,(flll nets, 5%, 47, 3%, 2” and long line.
:;]:;7{ 23 | Kota .. I'emperature,
23 Kot iy Seine,
ota, near spit beacon Gill nets, 5, 47, 3, 2% bottom, and 57, 4" at
surface,

(a) CLEARNESS OF WATE

APPENDIX II.

l. HYDROGRAPHICAL NoTes,

R by means of Secchi disc,

(b) SURFACE TEMPERATUR ES.

Station
e . Depth at which dise
. Locality disappeared
— Nkudzi .
62 Monkey Bay Fea
— Marembo ? b
—_ Domira Bay '} g
100 Nkata Bay e s ' m
110 Outside Florence Bay . . z[ i
143 Mbampa Bay .. = é o
145 Outside Mbampa Bay . . i1 o
149 South-west Nuangwe Islan 10 :::
Date - Locality Reading Time
e T s =i ) O
March 8 | Ndala M'Kumba 272 C
9 | Nkudzi G o égi s 1112‘;5
= 27- 330
53-4 1000
10| Monkey Bay v 27.8 i
11 | Off Chelinda syt 579 ol
11 [ Chelinda ., .. " 5y i
12 [ Old Livingstonia o 598 i
12 | Marembo ., .. " 280 it
14 | Marembo .. = i 1900
15 [ Marembo .. - o g
. . i 0600
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APPENDIX [1—continued.

1. HYDROGRAPHICAL NoTES—continied.

SUrFAcE TEMPERATURE—continued,

Date Locality Reading ]mli- B
Ia | e 1500
Mar. 19 | Domira Bay s ¥ '2{7;; e
20 | Domira Bay - R i 500
21 | Off Kota Kota .. o e Lo
28 | Bana pom - h 208 i
30 | Nkata Bay .. s . ﬁgg Lt
31 | Nkata Bay .- o - ;7‘2 Vi
31 | Ruarwe = 5 e 5619 1530
April 1 | Ruarwe o s - g Tann
3 | Off Florence Bay .. & ')7‘] 0900
6 | Kambwe Lagoon, Karonga 57.1 1330
12 | 9 m. west Manda .. s =0 So00
16 | Njambe % o e 25: Y400
18 M]lmmpa Bay i - ;‘.g &I) i
19 | Off Mbampa Bay .. o o s
30 | Ngo .. s ¥t i £ Yi00
May 2 | Mluluka .. e % ﬁg{ o0
6 | Fort Maguire i i :;3.4 2500
9 | Fort Johnston ia = '.;:i-{l 7300
10 | Fort Johnston e A EE'I-S 1900
June 1 | Chia River .. . .5 A o
2 | Kota Kota .. i . :;2-6 6D
12 | Kota Kota .. 5 - 53 v 190
13 | Sani .. i s o ‘ ) 1200
14-26 | Kota Kota .. 25 -~ 21 24l 3{1 7 1
27 | Shire River .. 6 v a8 & 2k 1960
28-29 | Marembo .. s = £ 4 A o
27-30 | Kota Kota .. i it o 54-8 1500

July 1-22 | Kota Kota .. . .

Average of 67 readings 24-9° C.

Total range 21-4 to 28:1° C. ;
mperatures see No. (2).)

(For deep water te

tric methods using Thymol Blue, Phenol-Red, Chlor-phenol-red, and Brom-

(¢) pH determined by standard {:ulnrimcl O ks colour chart (1928, p. 64).

thymol-blue as indicators matcher

Value for surface

Station Locality water
B i e

— Ndala M’kumba .. Béf 4
— Nkudzi i 4
— Marembo .. ¥
— Domira Bay g2
85 Off Kota Kota b
— Bana L
100 Nkata Bay o
— Ruarwe .. e or
110 Off Florence Bay. . . o
— Kambwe Lagoon, Karonga 8
132 9 miles wcl:?t Manda o

5 Mbampa Bay .. i :
ijg Suuth-lwcst Nuangwe Island gg
217 Kota Kota s L
305 Kota Kota

rage value for 15 surface readings = 8+4.
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) - __continued.
APPENDIX T1——continued. Arpexpix II

. — Oxygen Phosphate
| . HYDROGRAPHICAL NOTES—continued. Temperature 5 ____‘_E | i
; bt Yept ’ R P o ..
| (d) Argariniry, determined by titrating water sample with standard N/100 H,80, using Brom-phenol-blue as bt;t)'”“ [}L‘_Iih____.__ — '“UI'EC_ L '_1 .
| indicator, : 3 g —f— 0-02
Metres Ifathoms R 5.2 .
Average for 11 readings from stations 100, 110, 132, 149, 217, and 305 — -0025N — — | 9592 [25:90] E:‘_'E 50 9023
Total range for surface and deep water readings (highest value came from a depth 145 0 U 95.94 [25-93] 22 - e
of 300 metres) — -0025 to -0026N. 46 25 2543 [2542] 31 40 b
. : 35 e iy . O A =
(¢) PuospiatTe determined by standard colorimetric method in measuring cylinders and caleulated in parts per g? 50 24-52 [‘iLJ__ = =.0) —
million, == ) == N e 95. 8:6 50 0-035
. o - 25-95 [25:94] = 2 0-05
The range for six determinations in surface water is from 0-012 p.p.m. to 0-11 p.p.m. (stations 100, 1 149 9 : 5 9 4.5 4-7 U-f.].5
132, 145, 149, 217). 55 o 25-13 [25-12) 81 39 0-05
; 91 ; 23 23-16] : 2: '
(f) OxvGEN, The volume of dissolved oxygen was determined by the standard Winkler method. 128 70 ﬁ,i;ﬁ E-gg.;};’,] &0
210 115 - '
Station Locality Surface value — 4+ 0-05,
101 Nkata Bay " Y 5:2 ml/litre - i Dams.
110 Off Florence Bay. . 5:1 ml/litre (1) Data ror Lacoons, Rivirs, PONDS, AND ot Phosphate
132 9 miles west Manda 51 ml/litre — L pH Alleality
1N 145 Mbampa Bay 5-2 ml/litre . Date Iempera- I o
1 ‘ | !,(l(:aht}' ture D — s 0-02 p.p.m.
TN The average for four surface readings is o - s e 5-15 ml/litre, e | 6-8 0-0003 N 0:017 p.p.m.
J ! Average barometer reading i .. .. " i fas 28-55". e T T June 2 24"!; (:‘ = 0-002 N 4 {].[5‘ plp.m.
1' Average temperature reading for these stations o i i 28-4° C. l,{a_""']“'l"”'bu Lagoon, Kota Kota . June 1 23'"’, (,“ 7-0 0-002 \ 0-005 ],‘p‘m_
[ At this temperature and pressure saturation is 56 ml/litre, Chia River .. fie A . June 3 21:0° C. 77 g-0009 '\ ().(m% > pam.
! Kaombe River, lowest bridge e May 20 — 7.7 0-0007 N i Pl e
| | (g) DEEP WATER STATIONS. Kalira River .. .. % . \]H; ‘-?11 =t 5-8 0-0005 N g{l“’ ::I::‘“‘.
I Chirua River e - N st O 16:0° C. 2t 0-0004 N pha PP
2o L . “ une =b s 00 O 57 N 0-007 p.p.m.
| I ‘| Station Depth Temperature Oxygen Phosphate ('}hm.t‘,:ml"“'e Mission Dams .. {ullc 25 “"‘"U C. 7.3-84 0:001 N :
| i t No. —_— - pH — SA I}\\.]cmm boma pond = . - June 26 18:5° C.
| Metres Fathoms G ml/litre p.p.o. utrition Survey Dams o B
| —_—— —_— I e I e — TrMPERATURES.
' 100 0 0 26-88 86 = 0-1 9 AR SHADE TEMPERATUI
‘ 9 5 26-60 - — — = e B R
| 18 10 26-61 - — = Readings ~ *.
| 27 15 26-57 - = — i e
F I 37 20 26-53 86 S _é St Locality Maximum 1\]111:111111‘11_“
73 40 = 86 . 0-1 ¢ — o o2
- . — 7 -75
i S, S, L i Pl SpnSa—. S 80-92 n
. R .- hnston P 70-71
I 101 0 [}] 26-85 o 5.9 — — R e FFort Johr 78-82
i 7 2 2920 = o = Bob - 95 March 26 Kota ola 8280 .
| 3 . 2 — SEETI Akoma - 1-7 Tt
: o . 7 - 40_ 2327 4-0 I April 23"3\13”1 1-15 Kota Kota .- ;., 80 58-72
] FTTEES=S - ‘R == e : 12-June 2 ¢ Lota__- - ~
| 110 ?l?] 23 ﬁg;g S:’ 5.1 0-02 j::‘; 1-July 23 Kota Ko o
, é 26-8 -6 5.1 =t - T LAKE SHORE.
[ 73 40 26-64 86 5.0 — - -~T1oNS ON LAKE OR AT L
| o 50 2278 [22-80]* 8.9 5 _ﬂ 3. WinD DIRECTIO A
11 bt =b-h. — — - Jays 0 5 strong - : o
82 45 23-19  [23-20] - =1 — Period fresh or strong Irc:t:u'l);;wrly variables
. - o sea : - e
[ T e | e S ezl - northerly £l — | <
132 ‘](7] 0 271 = 5-1 4(?-03 - [g EE :3 i%
: 20 26-02 8.4 5.1 0-0 e v . 1 e
73 40 2283 [22.88] 82 3.1 0-05 Jow, -0 7 5 5 B A0B) W
91 50 22:56 [22.62] 8.2 2.9 — eb, e 5 16 g A
146 80 22:31  [92.39] 7.9 1.0 01 Mareli v ! 4 8
302 165 22:12 [22-11] 7.9 0-5 0-1 'rhp”l ‘l*'fﬁ, 7 — 10 g (:i t:; ;5'“.-')}
) - Are o | =i ay Shac o - 10 S.E. to bW,
14 0 0 2614 [26-13] = il 0-02 June: TH0 s = ——e
27 15 26:03  [26-02] - . - Juy 1and825) T 0L N
37 20 26-03  [26-02] = — Ty 56 Z
55 30 26:03 [25.92) _ s 0-025 i July 24 13 e
T i el i s Jight winds vaned,
* Two reversing thermometers were used in the fra b : scord above 26-2° €. Readines for T . arcs through which the g
both thermometers are given wherever the values are he{g\?\; 2&;122033 RERASR Wee BTG, Reedigs e 109
108
|




List oF FisH RECORDED FROM LAKE

Scientific name.
MORMYRIDAL.
Moarmyrops deliciosus

Petrocephalus catostoma
Marcusenius discorhynchits

Crnathonenis nyasensis }
(v, macrolepidotus ..

Mormyrius longivestris . .

CHARACINIDAE
Alestes imbert e
CYPRINIDAE

Bartlins microcephalis

Barilius microlepis

Young
Engrawlicvpris sardella
Labeo altilevist
Labeo mesops
Young

Labeo cvlindricus

Labeo intermedinst
Varicorhinus nvasensis

Bartus rhoadesii

Barbus eurystomies

Barbus johnstoni

Barbus globicepst

APPENDIX I1I.

THEIR ABUNDANCE.
Native names.

Nyanda (M. B, 1 l.B.)
Ninlo o 5 . N.B.)*
Ngondi (K. K ¢
' S, O
Ntachi (KK
Mputa M.B.)
{\’r:u:hj (M.K.)
[bombo (F B Mhb
) 3. Mb), N e '
[ Mputa (M.B., Ch ) fhobue (e,
i Ntachi (K. K)
Panda (F, B
Chigonedj (F.J., M
¢ J.,MB
i\-”;u!nw:-.fn (M.B.) ']
anda (01, KK
Nyanda (.\”;,'j K., N.B., Ru. 1i, I+ M.)

Nkalala (Ma,, K.K., Ba. Ka Mw., Ch.)

Sanjika (I ] s :
M. I<'_'_\[,_] 1., H.d.__ Mw., Mn., Ko., Li

Mpasa (F.] . M.B., Ma,, H;;_“i.\'_l\'. -F.i'l \'. ;i Ka

Mw., De B, M 0
Nyengiri (Ru.) " e K, M)
Usipa (all over lake)

Nchira (F.J., M.B,, 0.1, 3 Sa., D.B. K.K., B
oo, DB K K., Ba.,

N.B., Mb. B Li
5 P 1, S ‘-.:\I-,'II(‘ . - :
R i DB M) i i)
Lasomela ”-IJ :\'}I"]h)hfzf gLl '..\J,_:l
Mpondo (Ng.) o (KK
Ningwi (M.B. | #
FM) . ).B., KK, NB._

Mpuwa .[Rn,, T 2 A T T T -
Mbununu (K. {\}} I,IIIJI_JH[I (.‘\”J}

Chilulumawe (Mw )
Kuyu (Ms.) R

Tamba (F.J., M.B, Ma, p g KK, NB. |
e A, NUBL, Ru,,

F.B., M5, Cl 1.
Idlwale (Mw,) Reiiliny)
Kadyakola (F.]. p . :
Kuyu (K.K., Ii) B, Ma,, 55 D.B)
Nkasu (Ru., Mb. o
Mbosi (Mw.] 0 Nkwekwe (1)
Mkumbwa (F.[). |,
ol J-) mokapg (<.
Chimwe ? (K.K.) yg MPHI-;J;. ’I (Sa.)
Ngumbo (M.B., ' B Polo (Ru,)
Mbakale (Mw.), Ch; J 3
{Mpondo (Chin)) ikongo (Li.),

* See end of list for abbreviations of place-names,

t = not seen by the Survey.

110

Ms.,

Mw., Li.. Ch.,

NYAsA witn Native Namps anp NOTES ON

Abundance.

I'airly common,

Scarce,

FFairly common.

Fairly commaon,

Common.

Common.

Very commorn.,

Very common

Abundant.

Abundant,

Common.

Scarce,

Common.

Common.

Scarce,

Setenlific name.

Barbus, ten small species
B nyassae
B. trimaculatus
B. paludinosus
B. eutaenia :
B. choloensis s dis
B, banguelensis i
B. innocens
B, arcislongac
B. rogersi
B. macrotaenia
SCHILBEIDALE
Eutropius depressivostrist
BAGRIDAE

ArreEnDIX III—continued.

Native nan,

Matemba (M.B.)
Kongora (K. K.).

not
tinguished
the field

Kampango (all round lake)
Kansosole (FF.].)., Ntungun

Abundance.

1es,
.. Fairly common,

I,ull;llmf\\"u. (.\h\'_-}‘

: Abundant.

1ba (Mw.)

Bagrus mevidionalis . . o
A Y J
big Mbuvu (Ru., F.B., Mw.)
CLARIIDAL S .
2 ] ' a (F O.L.. Ma., KK., Ka., Li.,
Clarias mossambicus .\”dl!{l_l})l.l i]inf] ,\I.B_,' ' : % “ il T
Bwanka (I'.1.) i
big Chikuta (F.]., K.K.) Ceree
Clarias mellandi .\H'Il:ta: E]’“ ,‘}I\.IJ lLa.).. Scarce.
Mlamba (IX.IK. o .
lari 1 Cwazili . K., F.B., Li,, Che.) Common.
Clar everal large species Kwazula (M.B., “.I.,.,‘h. =  Li _ .
Jri:::(ifll;r'iir.‘;;;u“! IATgh: SROSIEn Sapuwa (O.L., Ma. Sa., D.B., K.K., Ba,, N.B,
C. nyasensis Ch., (.'Iiv,‘) . _ )
C. ;‘Ei-’ii}i’)’:‘i.l':’:\r\ Chipafu (Mw.). Pwelu (F.B., Ch.)
C. carsomii Mpalapala (Ch.). ; :-s;a:;:\\'a]gl\_l\!.l} Mt
I isti i i i N M.B., O.L., Ma,, Ru,, Li., Mt .
(not distinguished in the field) J‘:;',‘;{::[}I):)((f". ].,Ch.). Nyambanyamba (M.B., .M.}
Bwanamuzu (Ma., N.B., Ko.). Kambale (Che.)
Chimwamapumba (N, B.). ]\\-ur_uh» (Mb.)
Lumbalisilo (1°.].)
Scarce,

Clarias theodorae
AMPHILIIDAE

Amphilius platyehirt ..
MOCHOCHIDAL

Synodontis zambesensis

MALOPTERURIDAE
Malopterurus electricust a7
CYPRINODONTIDAL
Nothobranchins orthonotust ..
Aplocheilichthys johnstonit
h ANABANTIDALE
Clenopomna multispinist
Clemopoma clenotist .. .-
MASTACEMBELIDAE
Mastacembelus shiranust HR
CICHLIDALE
Lilapia squamipinnis

not seen by the Survey.

b=

Kabutu (M.I.).

Lumbulule (K.IX.)
Kobo (K.K., Kampambe L.

Kolokolo (M. B.
F.M) ..
Njekayeka (K.K.)

 Ma.;N.B., 1

)

¢ B. Mb., Li., Ng., Ms.,
.. i .. Common.

and all

Chambo—general name for both sexes d
also used at all these places, aru\.e-[pl

KK,
M.B., O.L., Ma., Sa.,
Ms., Mt., La., Mj., I'M
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ages ; .
more strictly for mature I’t:ll].‘ii(f'.‘\ (F.]
D.B., Mb.B., Ko., Li.,
. . Very abundant

., Che.)..




Scientific name.

Young

Females

Males

Very dark :—Chinkulu (Sa.), I

Blotched or speckled —Langasime or Mlangasime (I, ] ).

ArPENDIX 1IT-—continued.

Native nanies,

Sanga (F.B., Mw., Mn.)
Igege (Ka.)

Katungulu (K.K., N.B., Ko., Li.)
Kambuzi (up to ca. 12 em.) (K.K.)
Kababa (12 to ca. 22 cm.) (K.K.)

Kasawala (20 to ca. 26 cm.) (K. K.)

Kambuzi (up to ca. 12 em.) (F.].,
Kasawala (12 to ca. 24 cm.) (F.].,
Chambo (as above, omitting K. I'.}
Kayawa (K. K.)

Zeya (small) (F.].)

Makumba (Lu.)

Matuwa. (De. B.)

Ching’anga (F.]., Sa., Chi.)
Nchesichesi (F.]., Ma.)

Ngwaru or Ngwalu (K.K., N, 13.}
Ling'ara (F.B., Ka.)

Biliwili (K.K.)

Doubtfully this sp. :—Tsaka
Very large w. reduced gonads—sex ? :—

T. lidole .

T. karongae

1. shirana

Large

T. melanoplenra

T. sparrmant
Pseudotropheus 11 spp

P. elegans
P. livingstoni

P, zebra

P. williamst

P. lucerna

P. fuscus

P. auratus

P, novemfascialus
P. microstona

P tropheops . .
P. macvophthalmis

Petrotilapia tridentiger

Ngong'o (F.].). Kumba (F.].)

Makumba (M.B.)

Lidole (I, J., M.B., I'*.M.)

Lolo (K.K.)

Galamula (F.]., Sa., Ch.)

Muhadjiri (I°.].)

Saka or Tsaka (black male only ?) (Ka.)..

Katukusi (partim) (F.]., (he J .
Fwirili or Fwilili (M.B, ‘-ra I'l I*.M.)
Silili or Sirili (Mb., B.)

Nkututu (K. K., Ba., N.B.)

Gurugurn (Ru,)

Tokotoko (IF.13.)

Lindweke (Ka., Mw., Mn.)

Igege (Mw.)

Makumba (F.J.). Pelela (I.].)

Katukusi (I'.].) .
Ninguichali or l\yungudmlr (I\ K., \It La.}

Nyankarua (F.B., Ka.)
Chimbente (K. K. (Kampambc I agomljj

Chindongo (M.B., Li.)
Chimbuzi (K.K. )

Chindemba (Li.)

Chindongo (M.B.)
Chimbuzi (K.K.)
Kindongo (Mb.)

Namagunda (Li.)
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singula (Mn.), Mamula (Mn.),

Abundance.

Vyambo (M.B.)

Abundant.

Probably abundant
at north end of
lake.

Very abundant.

Fairly common.

Local.
Abundant locally.

Local,

Scientific name.
Labeotropheus fueticborni

Cyathochvomis obliguidens

C Ynolilapia afrat
ephyrachromis moorii
elanochromis 5 spp.
M, - melanopterys+
t*ermworrcsf
- brevis+
pcrspzcaxf
Aabrosist
5 ::vorkmmrs menfot
~abidochyomis vellicanst

- philander . .
1, callipterys

H, livingstoni . .
H. ;‘er!ahaf

- polystigima

s Mmaculimanus
I venustust

fusmﬁaemams

H. johnstoni .

H. vostratys
H, compressiceps

H. macrostoma
:g pol}'oﬂto?lf
q Maculicepst
- Wrolaeniq | |
H, spilopterusg

}:’: trmmndoﬂf
0 fenestratys
- similis

ﬁ' s Marginatys
Aeueiseys

H. "f):fouomqf
H. Msignis

; 1. annectens
1, laeniolatys
1{ b”’f’iﬁi’ps

H, Microcephatus

}’; - Mgy itacniatist

-2 Serenust

5 purpummf
*Plevvotaeniat

H. kiyhiy ;

H, labridens

t = not seen by Survey,

APPENDIX T1I—continued.
Native names,

Chindongo (M.B,)
Chimbuzi (K.K.)
Mbuna (Li.)
Chindongo (M.B,, Li.)
Chimbuzi (K K.)

Chindongo (M.B.)

Haplochyomys. 101 \Tyasa species are recognised.
= - Kamoto (K. K, (Kampambe I agnnn])

Kolokoto (K.K.) i
Dondo or Dondolo (I, ]., M. B. )

( Fisi (Sa., K.K., F.M.)

)

Gufifi (Li.)

Liwele (F.].)

Mbele (M.B.)

Kachimanga (M.B.) ..
Sindwala (M.B.)

Chimbenje (M.B., K.IX., Li,)
Kapula (I ].). . . o
Chimpeni (M.B.)
Kalikolombe (Li.)

Kachimanga (M.B.) ..
Kamwena (ICIK) ..
Mbaba (I7.].)
Kamnung'ol (I'.B.)
Kadyapota (M.B.)
Sadyakapolo (M.B.)
Kambuzi (Li.)

Yera (K.K.) .
Namdyatsini {\I B. )

Chidyabango (M.B.)

Kambuzi (\11 )

@ Mbaba, & Nvali (K.K.) ..
Kad){mphr:ka or Chidvemphoka [I( IK. )

Temba (M.B.)

Chionge (F.B.)
Chimalambeu (Mn.)
AMbundangi (Mn.)
Chitowawa (M.B.)

Mbaba (F.].) .
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Abundance.
Abundant locally.

Fairly common,

Local.

Local.
Abundant,

Fairly common,

Abundant locally.

Common,
Fairly common,

Scarce.
Sporadic.

?
Common,

Common,
Scarce.

Local.

Common,




i
—
' ned.
I APPENDIX T1—conhnsic Abundance.
APPENDIX TII— continued. Native names.
Scientific name. Native names. Abundance. £ S‘“‘"f‘f ic name. Chidyabango (M.B.) B . .. t;(.a.u.(,.
g Aetraspilus i i Chidyamwanda (M.B.) L <
H. virgatus H. chrysogaster - 7 - ) .. Scarce.
. phenochilis H. labifey .. o b . (M.B.) .. . i . 5
H. festivust H. speciosus . . L. bag“ﬁfwi Wa Vumanga (Ko.)
!? ;Jr;? “'}"'f’ t H. decorys . .. .. Kambuz
H. lobochilus H.ay _ . cabibi (Ko.) Common.
. enchilus Namlepetu (L.i,) o5 .. o 5 .. Local. H. sefz;ff::?m “hinkongo (K.K.). Kabale (I\.‘K.}.I\ablhl (KK } i
I, holotaenia Kakorombe (Mb) ., cr - S .. Lozal 2. H. moorii .. . N Chin ::_j,a (K.K.). Tumwala (F.].) -
il Chilingwi (M.B,) H. placodon .. o o Cl;a:::a Mutu (Li). Ndowolo (Li.) Scarce.,
H. hiwinge Binga (K.K., N'B., Ko,) Abundant. ‘[\2 rin (i) = o3 i
Lavinga (Mj.) H. nitidys o o Mf}l{m Katsatsi (M.B.) )
Mbinga (De, B.) \"Ib:].bﬂ Mkwatami (Ch.) ‘ - .. Scarce.
Dzani (F.J. M.B,) H. pictus . .. Yera (KK) .. oo o -
. ¢ Undulo (K.K.) H. intermediys " ‘e \f]ba:hﬂ- Katsatsi (M.B.)
H. strigatus .. ‘e o Mudyamplmka (K.K.) . - s .. Common, .
H. subocularist Palala (F.J.) H. inornatus .. .. Abundant.
L= SHDO0Utaris H. eucinostomus a (whole lake) v o
H . lateristriga H - fvostomy Stit‘: H";:’ B., Mb. B.)
H. incola H. chrysonotus o e
! . mola H. cyaneus FFairly common,
I : H. sphacrodon H. quadrimaculatus Chakuta (Mt., Ch.)
H H. ericolaenia H. Ple!tmstigma B - “hi .
| H. plagiotacnia+ H. longimanst N .. Common.
[ H. balteatust ) H.m icrentodont Yinga (K.K.) s o o
| H. melanotaeniat Corematodus shivanus . . o Chaombamwere (M.B.)
H. epichorialis Nankerere (F.J.) N )
| H. spilorhynchus 5 Tabwa (I, .. . oy B . .: ‘Common; i-]ilklmlha (1.13) - . .. Common.
[ Dumphila (M.B,) Chindikila (M.B.) . i .
| Njeruwa (Mw, C. taeniatus .. Six . Sadyakapola (M.B.) B L .. Common.
| Mbuchi (De. B.) Chindikila (M.B.) As
| Kalembalemba (in common with al] striped fish, Ch.) Docimodus Johnstoni Chiluma (K.K.) . o
H. caerulens |, s i Nehyochya (M.B.) Kawisa (N.B.) . - .. Common,
H. melanonots . e Sasamchenga {30 33 .. - .. Common. Kansupa (I.]., M.B.) =
Sagwomeza (K. K. C;’:ifotilapé;: rhoadesii . . e Kapumphu (I.].)
: Tokotoko (M.B.) Sadyakapola @'1_]-3,}
H. semipalatus 3 .. Scarce. Ndukufiona (K.IK.) .
f H. guentherit ’]'umbﬂlifi (Ru.) : Katsatsi (M.B.) .. Common,
I H. anollist Namdyatsini (M.B.). Mbaba Kz )
| H. ovthognathus Hemitilapiq oxyrhynchus o Sa D.B. .M., Che).. Common,
{ Hlepiurss Khota (KK.).. ., . .. .. Common, Rhamphochormis, 8 spp. Mcheni (I7.]., M.B., Ot y o
I Mgungo (M.B.) R. longiceps . 2% Sangwe (KK, Ba., (M.B. R. brevis only ?)
! I ? Dimba (M.B) R. macrophthalmus Mcheni Kingsnn,&gweE (M. B.
1 ) ? Chilingwi (M.B,) R. brevis : Sangu (Ba., N.B., Ru.)
i H. nototaenia wii n Dimba (M.B,, K.K.) .. - o3 .. Common, R woodi Changwe (M1, Mt.) i06i8)
| ; Ngungu (F.] ) R ferox .. . . sangwinole (N.B., R, woodd)
H H. vhoadesii . g - Kavunguti (M.B.) Common. R lucius i . e < Kekene or Kekena (‘ st i
| Khota (K.K.) R. esox . Modi (Mb,, R heetus)
i H. hcc‘qro.t‘m,:uia s o Mbowe (M.B) - i ) . Common. R leptosoma . . Mpompo (K.K., . leptos
I H. atritaeniatus i i Tong'o (K], M.B) . RS - .. Common, Nkungune (Ba.)
H. oculatus . . e o Tong'o. . L. Common, Chinomwe (Ba.)
H. spectabilisy Kaweja (N.B.) .
H . obtusus Lilamboro (Mn.) r s .. Scarce.
H. formosust Mcheni Madzi (N'I.B.) sk B i .. Scarce, :
[ H. gracilist Diplotaxodon argenteus ? Mpyompyo (K.K) .. o . . .. f‘:t‘-ﬂ rce, «
H. spilostichust Lichnochronis acuticeps ’ L‘himpol‘f’ (M.B.) 1 MB O.L., La., F.M,) Common.
H. ahli Avistochromis christyi . Sungwa or Tsungwa (I.]., M.B.,
H. plewrospilust Serranochromis thumbergi }qdiycm bundiyani (I.].)
J.;_ awromarginatus Chiuwa {K_;(__I?a .)}
H. ovatus .. s 3 Chakuta (M.B., Li ) Kukwa (F.B., Ko. Mb.)
= e Dl e T T = p s . 3 3 . N spp. probabl
H . woodi e . P I’IC]‘I]]’;{C{;{ (F.J.). Katsatsi (M.B). Mbawala ’gen](;:]o{r\IIngc}nJcc(lll\?;mg'u {Mb., Mb. B., Ko, Li.) M()Stc;mn!m. ¥
= O (L. D
H. pholidophorust ORI -5 e e b v Common. Lethvinops, 24 spp., collectively %{;ﬂ;vmti (K.K.)
H . tetrastigma % .. 7 L. variabilis .- Wi ° ; :
i, chfcmcfﬁn Mbatia (& J) - i s i Abundant locally. I ii."-.'wi‘\“ Kambuzi Wa Chigong'o (Li.)
f = not seen by Survey, L. brevis
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Scientific name,
. trilineata
. intermedia
. microstome
. pavvidens .
. macrophthalnis
. anrila
Aongimanus
- macracanthus
- cyrionotus
calta
. argentea
- Aethrinus
Aeptodon

L. henaris

L. oculata

L. alba

L. furcifer

L. furcicauda

L. christyi

L. laticeps

L. pracorbitalis
Trematocranus

T. brevivostris

T. microstoma

1. auditor
Adulonocara

A nyvassae

A, vostrata

A macrochir

i

e -

APPENDIX IT1-—continued.

Native names.

Abundance.

Kukuku or Ukoko (K.K.). Tondo (M.B.)

\"'wi\«-wi ! (K.K.)
Cheti (K.K.)

Tondo (M.B,)

ABBR]EVIATIONS OF PI.A(_‘.E—NAM]ES USED 1IN

The places are arranged in their ge

a clockwise direction.

F.].
M. B,
O 1.,
Ma. =
Chi.
Sa.
D.1B.
K.K.
Ba. =
N.B.
Ru.

IF.B. =
Na,
Ka.
Mw,
De. B,
Mn, -
Mb. =
Lu, =
Mb. B, =
Lb. =
Ko. =

Li. :
Ng. =
M
Mt
MI.
Ch,
La.
Mj.
F.M,
Che,
(Chin,

W ann

ographical order, starti ]
in i in
I'he usual langu o

Fart Johnston

Fort Maguj re
Che Linda
Chintem bwe)
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THE

m I'o
age spoken at each place is added

Chichewa .

.. Local 2.

List or Fisu,

.’..ﬂ.ﬂgimgg 3

I\'Itmkcy BEIY ) (%hiyau,
Old Livingstonia %‘I:znyanqn. Chiyao,
?I]armnbt': 373 ” * Ch Inyanja,
“hipoka .. e ren peRAIyan|a,
Sﬂ.]ilma. - g *+++ Chinyanja. Chiyao,
Domira Bay o - Chinyanja (Chichewa dialect).
Kota Kota v .. o -+ Chinyanja (Chichewa dialect).
- Bana | . N o -+ Chinyanja (Chichewa dialect).
Nkata Bay . ++ Chitonga, [Chinyanja (Chichewa).]
Ruarwe {-;I“tml.lia‘ .
Florence B&ly L‘-hitﬂnga_ Chih{mga
Ngara it o Chitumbuka, '
{}\:ﬁﬁ't (Kambwe Lagoon) {Lﬁ:g]l((g;:{dli Kiswahil
] L ; .. i 2, iswahili,
Deep Bay = Chinyakusa, Kiswahili
Matda, o ¢ via -+ _Chitumbuka. (.‘hihcngn.
Mbaha ) o % '
Liunli .
Mbampa Bay (-hm):anja dialects or languages allied to
Limbaula Chinyanja, T
= Kobwe
Li k(;ma. -
Ngo i o . o -+ _ Chitonga. Chinvania (Chi R KT
Msamba, - . o - N myanja (Chichewa dialect).
= Mtengula
- Mluluka . o i T Chinyanga dialects r alli
Chilowelo N Chinyanjs, O euages allied to
Luangwa, .
Msinje

Chinyanja, Chiyao,

Chingoni,

rt Johnston and going round the lake in

APPENDIX IV.

GLOSSARY OF NATIVE NAMES.

The place named in the last column is the home of the na
was obtained, The usual language spoken at each of these
the ultimate source of the fish's name. For instance, althoug
at Kota Kota and in its neighbourhood, its meaning, un

immediately obvious to a Yao.

Local name.
BILIWILI

BINGA, pl. MAVINGA (see also LAVINGA
and KIVINGA) )

BOMBE o

BWANAMUZU ..

BWANKA
CHAFINYA
CHAKUTA
CHAKUTA
CHAMBO

CHAMWALA .. Wi i

CHANGWE S L 4% s e
CHAOMBOMWERA or CHAOMBAMWIERA
CHENGA . 58 i e w e
CHETE or CHETI

CHIBWALL -

CHIBWILE o
CHIDYABANGO

CHIDYAMWANDA .. .. .. =
CHIDYEMPHOKA or KADYEMPHOKA ..
CHIGONG'O =

CHIKONGO
CHIKUFEN J1

CHIKUTA

CHILINGWT ..
CHILULUMAWIE

CHILUMA ..
CHIMALAMBEU oo .
CHIMBEN]JE, pl., VIMBENJE

CHIMBENTE, pl. VIMBENTE
CHIMBUZI or CHIMBUZA
CHIMPENI

CHIMPOPO v
CHIMWAMAPUMBA
CHIMWIE i
CHINDEMBA

CHINDIKILA

CHINDONGO

CHING'ANGA
CHINKULU

places is given

known to the nativ

Seientific name.
Tilapia squamipinnis ¥ (very darlk
specimen)
Haplochromis kiwinge

Clarias sp.
Clarias sp.

Clarias mossambicis

H. quadrimaculatits group ..

Haplochvomis ovalits

Haplochromis plenrostigma. . -

Tilapia squamipinnis (can be used
for both sexes at all stages, gener-
ally for females and unripe males

Haplochromis placodon .. 0F

Rhamphochromis ferox

Corematodus shivanus

Lethrinops argentea

Lethrinops pracorbitalis R

Haplochvromis chrysonolus (breeding
male) Y

Haplochromis awromarginatis

Haplochvomis stmilis

H. tetraspilus . -

Haplochromis chrysogaster ..

H. lewciscus .. i W

Lethrinops spp.

Barbus joknstoni .. v

Tilapia shivana (large, dark speci-
men)

Clarias mossambicus (large)

Haplochvomis lepturits

Varicorhinus nyasensis

Docimodus jolmstont

Haplochroinis breviceps

Haplochvonis vostralits

Tilapia sparymant ..

Psewdotropheus spp.
Cyathochromis spp.

(and related genera)
Haplochromis compressiceps
Aristochroniis christyt
Clarias sp. )

Barbus johmstont

Pseudotropheus tropheops
Corematodus taeniates

Docimodus johnstont
Pseudotropheits

Cyathochromis

Labeotropheus (and related genera)
Tilapia squamipinnis (male)

Tilapia sp., perhaps squamipinnis
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tive or natives from whom the name mn the first column
in Appendix 111, but is not necessarily
h the name NDUKUIFIONA was met nowhere but
es of Kota Kota, who are Chewa, was

Locality.
Kota Kota,

Kota Kota, Nkata Bay, Deep
Bay, Likoma, and Kobwe.

FFort Johnston and Chilowelo,

Maremba, Kobwe, and Nkata
Bay,

Florence Bay.

Likoma.

Monkey Bay and Likoma,

Mtengula and Chilowelo.

Kota Kota, Likoma, and lake
south of these two places,

Kota Kota,

Mluluka and Mtengula,
Monkey Bay.
Chilowelo,

Kota Kota,

Kota Kota,

Florence Bay.

Monkey Bay.

Monkey Bay,

Monkey Bay.

Kota Kota.

Likoma, Kobwe, Mbampa
Bay, and Mbaha.

Likoma.

South end of lake, Kota Kota,

Fort Johnston and Kota Kota,

Monkey Bay.

Mwaya.

Kota Kota,

Manda.

Monkey Bay, Kota Kota, and
Likoma.

Kampambe Lagoon and Kota
Kota.

Kota Kota,

Monkey Bay.

Monkey Bay.

Nkata Bay.

Kota Kota,

Likoma,

Monkey Bay.

Monkey Bay,

Monkey Bay and Likoma.

Shiré River and south end of
lake,

Kota Kota and south end of
lake,




Local name.
CHINGUWE
CHINKONGO
CHINOMWE
CHIONGE
CHIPATU o
CHISAWASAWA
CHITOWAWA ¢
CHITUVI
CHITUWI
CHYALA. . -
CHIUWA 1 -
DINGA = BINGA q.v.
DIMBA ? i i

DIVENGWT
DONDO, DONDOLO .

DOLE, sing. LIDOLE, pl. MADOLL

DUMPHILA
DULUDULU ..
DZANI, pl. — MAYANI

FISI
FWILILI or FWIRILI

GALAMULA, MGA LAMULA. .
GUIIFI

GURUGURU
IDLWALIL
IGEGE |
IWONDE
KABABA

KABALE

KABANANA
KABANGA
KABIBI ..
KABUTU P
KACHIMANGA

KADYAKOLA
KADYAPOTA

APPENDIX IV—continued.

Scientific name.,
Haplochromis quadrimaculatus
Haplochvomis moorii
Rhamphochromis spp.
Haplochromis breviceps
Clarias sp. ., - aa
Haplochromis phenochilus .
H . micvoeephalus i
Haplochromis argyrosoma .,
H. chrysonotus v v
Haplochromis chrysonotus , .
Servanochromis thumbergi .

H. lepturus

H . nototacnia v
Haplochromis ovatus
Tilapia lidole ;
Haplochromis callipterus

Haplochromis spi lovhynchus
Haplochromis placodon
Haplochromis Riwinge

Haplochromis fuscotaeniatus
H. livingstoni ot

H. polystigma

Tilapia shirvana

Tilapia lidole

Haplochromis polysticma
(and related species)
Tilapia shirana
Barbus vhoadesii - %
Tilapia squami Pinnis and T shivana
Clavias sp. ., o o
Tilapia squamipinnis
(young 12 to 22 cm,)
Haplochvomis selenurus
H.omoorii |, i
Haplochromis nitidys
Haplochromis ericolaenia
Haplochromis moori;
Clarias sp. T
Haplochromis Johmstoni
H. wrotaenia i
Barbus eurystomus

o= . = Wis -« Haploch is spi p
KADYEMPOKA (see (31[]DY]".IV1]’]I(J'I\'A)A s Topterss

KAKENA or KIKENA
KAKOROMBE ..

Rhamphochvomis tyevis

" i i - H«Jochr;-&-!l Wi
i{AI,I-ZI\-IBAI,I-H&-IIL\, pl. MALEMBALEMBA : 1| Clehgyoonia

KALIKOLOMBE
KAMBALJ ;
KAMBUZI

KAMBUZ1

KAMBUZI WA VUMANGA ..

KAMINYARA .
KAMNUNG'OL1

Any snall Cichlid witl oblique or
longitudinal stripe

Haplochromis compressiceps

Clarias sp. | s

Tilapia Squamipinnis -
(young up to about 12 cm.)

Haplochromis Johnstoni 2

H_ spilopterus .

H. similis

H. argyrosoma 4

Haplochromis decorus

1. rhoadesii ?

H. spilopterus
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Locality.

Ilorence Bay,

Kota Kota.

Bana.

Florence Bay.

Mwaya,

Likoma.

Monkey Bay.

Njambe and Limbaula.

Manda,

Likoma.

Kota Kota and Bana.

Salima,

Monkey Bay. :

Monkc¥ I-i::j and Kota Kota.

Mbaha, !

South end of lake.

Fort Johnston and Monkey
Bay.

Monkey Bay,

Ruarwe,

Fort Johnston and Monkey
Bay. !

Kota Kota.

Salima.

Fort Maguire. .

Monkey gBay, Nkudzi, Sahlﬂ:;
Fort Maguire, LuangWd
and Chilowelo,

Fort Johnston, Salima, and
Chilowelo,

Likoma.

Ruarwe,

Mwaya,

Karonga and Mwaya.
Mbaha.

Kota Kota.

Kota Kota.

Kota Kota.

Likoma.

Fort Johnston.

Kobwe,

Monkey Bay.

Monkey Bay.

Monkey Bay. .

Fort jzhns{on and west s}lle
of lake up to Domira Bay.

Monkey Bay.

Kota Kota and Nkata Bay.
Mbaha.
Chilowelo,

Likoma.

Che Linda, §

River Shiré¢ and south end ©
lake and Kota Kota

Likoma,

Likoma,

Mluluka.

Kobwe ?

Kobwe,

Kota Kota,

Florence Bay.

APPENDIX 1V-—continued.

Local name.
KAMOTO
KAMPANGO
KAMPULA
KAMWENA
KANSOSOLE
KANSUPA

KANYANTI

KAPESA

KAPULA

KAPUMPHU ., Wi
KAPWITI KABUIDI ..
KASAWALA

KASOMELA
KATONGOTI
KATSATSI
KATUKUZT

KATUNGULU ..

KAVUNGUTI
KAWEJA
KAWISA
KAYAWA

KHOTA or KOTA

KINDONGO (see CHINDONGO)
KIVINGA — BINGA q.v.
KOBO

KOLOKOLO

KOLOKOTO

KONGORA

KONGORO

KONKO .,

KOoroxoro . e
KUKUKU or UKUKO

KUKwWA
KUvu

KWAZULA

LANGASIME or MLANGASIME
LIDOLE ., 0% i3 o
LILAMBORO
LIMBOT] 3 i x
LINDWEKIE, pl. MANDWEKA
LING’'ARA (see NG'ARA).
LING'ONO . 53
LING'ONO
i]NGULJ\ s i .

IVINGA — BINGA q.v. .. L T
LIWELE, pl. MAWI-:_[..IIE (see also MBELE). .

LOLO, pl. MALOLO
LUMBALISILO

LUMBULWE . o
MA[)()LI":, pl. of LIDOLE
MAKALEURA .. .

Seientific name.

Haplochromis philander
Bagrus 1;;4?:*;{&0?:::{:5
Haplochroms prostona
Haplochromis spilopleris
Bagrus meridionalis yg. ..
Haplochromis semipalatis ..
Chilotilapia rhoadesii

Lethrinops variabilis .
Haplochromis duysm:.ot_:r,? s
Haplochromis compressiceps
Chilotilapia rhoadesii
Lethyinops aurita .
Tilapia squamipinnis
(young 15 to 20 l::n‘l_}
(young 20 to ca. 26 cm.)
Labeo mesops yg.
Lethrinops lunaris
Haplochromis woodi
Tilapia shivana and }
T. melanoplenra .
Tilapia squamipinnis, yg. - .

Haplochromis vhoadesii

Rhamphochroniis spp.

Docimodus johnstoni

Tilapia squamipinnis o s

“i{:ﬁbat‘u;i females and some non-
breeding males) ‘

Haplochvomis lepturis

H. rhoadesii . . - T

Petrotilapia (and related genera ?)

Clarias theodorae :
Synodontis z_nmbes!m.ws
Haplochrom ;lq {rdj! plerus :
hus small spp. . . o

!{j"?f;r:f:dri»:uru}alfu; (breeding male)
Lethrinops pracorbitalis .. "
Barbus jaimsio-ﬂ; .. .
Lethrinops parvidens
Trematocranus auditor
Servanochromis thumbergi . L g
Barbus ewrystomus (once usec

Varicorhinus)
Clarias sp.
Tilapia squamipinnis ?
Tilapia lidole .
Rhamphochromis spp.
Labeo eylindricus
Tilapia shivana

Haplochromis eﬂ;co:aema
sthrinops argentea o5
If:jﬁgm fqmuﬁipimr-m (male)
H. kiwinge .. o
Haplochromis hivi
H. polystigma
H. fuscotaeniatus
Tilapia lidole
Clarias sp.
Barbus small spp.
Tilapia lidole
Tilapia melanoplewra
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ngstont

Locality.

Kasamba and Kota Kota.

All round lake.

Kobwe.

Kota Kota.

FFort Johnston,

Monkey Bay.

IFort j}::}ms)ton and Monkey
Bay.

Kota Kota,

Yeep Bay.

II{;;II'lunc'mmth end of lake,

FFort Johnston.

Kota Kota.

Fort Johnston and Monkey
Bay.

Kota Kota to Florence Bay.

Fort Johnston,

Florence Bay.

Monkey Bay.

.. [ Fort Johnson,

Che Linda, )

Kota Kota, Nkata Bay,
Kobwe, and Likoma.

Monkey Bay.

Nkata Bay.

Nkata Bay. .

Kota Kota and Chipoka.

Kota Kota.
Kota Kota.
Mbaha.

Kampambe and Kota Kota.
Round most of lake,

Kota Kota,

IKota Kota.

Mbampa Bay.

IFlorence Bay.

Salima.

Kota Kota,

Florence Bay and Kobwe.

Kota Kota, Likoma, and
Msumba,

Monkey Bay to Florence Bay
and Likoma to Che Linda.

Fort Johnston.

South end of lake.

Manda.

Mbaha,

Manda, Karonga, and Mwaya.

Mbaha.
Mbaha.
Manda,
Msinje.
Fort Johnston.

Kota Kota,

FFort Johnston.
Mwaya.

South end of lake,
Karonga.




MBABA KATSATSI

MBELEWELE .

MCHIEN]

(see also LIW ELE)

on pach side, the number of
species with this name varying
with locality and informant
Haplochromis nitidus
H. intermedius

Haplochromis Polystigma (relatc::(.l
species)

Bagrus mevidionalis {large)

Monkey Bay.
Monkey Bay.

Monkey Bay.

Ruarwe, Florence Bay, and
Mwaya,

NAMAGUNDA .. .. .. ..
NAMDYATSINI, pl, MDYATSINI .

NAMLEPETU

NDUKUFIONA or DUKOFYONA ..
NDULULU .. . ..
NDWEKE (see LINDWEKE).

NGUNGU (see MGUNGO).
NGUwa .

Petrotilapia tridentiger
Haplochromis similis

H . evicotaenia o
Hemitilapia oxyrhynchus
Haplochromis eunchilus

Tilapia squamipinnis yg.

aplochromis cyaneus 4
Haplochr 'y sting

| ' APPENDIX [V—comitnted.
PPE) T - II
; ENDIX IV—continued. Local name Scientific name. . Locality.
MAKUMBA ~ocal name, Secientific name, Locality. MPOM PO Mt r Rhamphochromis leptosoma {?;‘:‘}a it
: Tilapia shivana (large specimens).. L. Malombe and IFort John- MPONDO Labeo mesops - . O o s—
I - | Sl e Munkév Bay and Chilowelo,
Tilapia squamipinnis ? (very large  Monkey Bay and Liuli. MPUTA Guathonemus spp. e \
e X oy | Marcusenius flhscnrkyws:. hits  eemmand] Haronce B
T squamipinnis (dark-coloured, Manda., MPUWA Labeo cylindriciés 3 Ruarwe an
MANDULULU . e Diale) . MPYOMPYO ? .. Aulonocara rosirata, - Kota Kota.
KT . R o Hapia squamipinnis yvo . ) i i | 2
mﬁlfl])h\;\gj\}(l (? pl. of LIN DWEKE, q.v.).. Tilapia sgsifaﬂaf’mma- va. I[\é:;':rl:g'l Mwaya, and Manda. MSALULE Lishnamteamis il i Kota K
| MagTA o 3oy Retdemion Monkey Bay. g part) Karonga.
| MBABA Tilapia squamipinnis ot -+ Deep Bay. MSILA |, i Labeo mesops - Karonga,
[ Almost any small Cichlid for which  Shiré to Kota Kota. MUDYAMPOKA Haplochromis strigalits o
1o special name is known, especi- MUHAD JIRI Tilapia ;.;f_o{‘,_, e Foré Johnstar
ally those with two or three spots MKUMBA B onalodist i Horenc

Monkey Bay.
Monkey Bay.
Monkey Bay.
Likoma,

FFort Johnston,

| LS Hemitilapia hi : SRR o Rk e i Corematodus shiranus 5 f 'lake, especiall
I R-%EQE"?\]R;{:KW!\IAMI Hapiockrj;mingﬁz;ﬁr o ? Eﬁ?(l:‘ighl);ay_ géﬁ}%ﬁﬂl{{il BL MR RAR Tilapia squamipinnis -"‘":;'I‘m‘i;‘l Bl Ha o] y
(| MBALULE or MBARUT 12 Barbus johnstoni Mways, % e (breeding male) River Lunyu, near Msumba.
| MBALULE or MBARULE: Haplochromis chrysomotus Ruatye NCHESU Docimodus jolnstont Southern part of lake.
f Haplochromis quadvimaculatis Likoma IMb’lm pa Bay to JFort NCHIRA Labeo mesops 25 Monkey Bay.
ik i y TR Haplochyomis caei ulens A i
i N H. quadrimaculatys © Maguire. QL“YOLH\U o e Servanochromis thumbergi .. Fort J“h;;”t““‘
. ; 3 . aculatus 9 NI : ; Serranochyon 8 2 M o P
J MB gfvl]\[fl]\ Lethrinops laticops » Monrsy, Bay: NB%J\\{N%IBUMHYAN[ Haplochromis auromarginalits Monie) Py ol Tilma,
] MBAWAL i Haplochvomis w oorﬁ - JI {t:{l:l“iiota LO i e j.iacf).l'uf:km_mis p.‘urnﬁ:_:-u Jl ota [s}'fota.
. MBELE, pl. MAWELF: Tilapia squamipinnis ? yg. Kota Kota. Chilotilapia rhoadesii Manda.

Florence Bay and Karonga.

o o et
MBOBWE Mormyrus longivostris - : NG'AR. G MANG'ARA .. Tilapia squamipimnis :
MBOLOBOLO Marcusenius discorhynchus Eﬂk? Bay: VRA or LING'ARA, pl. 3 (breeding mals) fus Manda.

| o Barbus johmstoni Vg, ‘l'{uar{rvé Haplochyonmis chrysonolus ..

MBOMBO) Labeo mesops yg."".. Kota Kota (breeding male) Mbaha.

. MBOSI Marcusemius discorhynchus Florence Ba H. quadyimaouialic

' MBOWTE: . . Barbus ewrystomus .. bl (breeding male) . Karonga.
Ll MBUCH] Haplochromis hetevolaenia Motk o Ha NGEGE Tilapia SquanNipynnes Mwaya.

I Haplochvomis spilovhynchus Deep 1%, % o Tilapia shirana S i Ranie.
I | L{ nolotaenia ]:I(;}enuiy}_‘hy NGIR] !-{ap:’-or;k?‘wm; g-:.:;gg::-jmm atits e ote end Chiiowels.
Il - Placodon . ‘s o ta. ST or CHICAOND Morniyrops deficlosus iR © end of lake,
[ (see also CHAMWALA .];robal)'f Few miles south of Kota Ko ﬁggﬁg[()m CHIGONDI Tilapia squamipinnis ? ~('vm:¥1-,-]}dlbb' South et
[il MBUNA . more correct name) y B i e fat, non-breeding specimet=lg Nkata Bay.
. MBUNDANGI | - Labeotropheus fuellcborni Likoma NGONG'0 Haplochromis inornalis Monkey Bay and Florence
| M BUNUNU or MBUNY UNYU ,;] a;plnc‘kr.c_um.s‘ :.m,'cromf:ha!ns Manda. NGUMBO Barbus johnstont Bay.
' MBUVU |, .. . -abeo eylindvicus Kota Kota,

Nkata Bay.
Kota Kota and Nkata Bay.

I o . RBhamphochromis Spp. From Shiré to Domira Bay NGWALU or N(";'WAR'I} Flap r_‘ . KESABEHINS o+f lake

. MCHENT KINSANGWI R - and Fort Maguire. maeR) i Rowalsostol B8 o s
i tamphochromis byepis 7 and ferox ? Monkey Ba NINGW] Labeo cylindricu: Kota Kota, Mtengula, an

. MCHENT MADZI (large specimens) e

MGALAMULA

Diplotaxodon argentens
Tilapia lidole ;

Monkey Bay,

NINGWICHALI or NYUNGUCHALI

Tilapia melanoplevra

Luangwa.
Kota Kota.

T IN e Fe i ol 3 = s 5 2 j{)es{,’ﬂ.ﬁ'fs & :
MGUNGO or NGUNGT Halockronsc 1 s Salima, NJEKAVEKA hil‘}-“:('d:;};:::):ﬂ;?;p};uarwf("" Mmlht:y Bay.
MKAZIWACHITETY: H ﬂu;‘nmem: e yonkey Bay, ﬁji‘:kUKA ii:ﬁlzrkrmui‘e spilorhymehis 1“_‘|"3Y:"-l»
4 TE . ' L i ok oo 1 ploc e dkoma,
MKAZL WA NJELU .. " Haplochromis onatys " %(?;rtl.f]](é::[’:hm N}o}fg“’\ Mormyrops deliciosus All round lake.
shortened to KAZINJELU u;{)!uc};romes quadrvimaculatus (in  Likoma - MI(AILAI A Alestes “Mm’." _ Riiarwe and Mbaliz.
RII\’UMHWA o : B Ii';;l‘t} ok ’ NKASY Barbus eurystomies .. Round most of lake.
ILAMAMUTU .. ’ 2arbus johmstoni | oy : N o Clarias sp. Tl Bana.
: MLAMBA g‘lﬁ{o@mmis Placodon - {;’I:(En'zzhnbwn' NEB?\?SUN E Rhamp hochromis Sp. Kota Kota, Bana, and Nkata
MODI g“:;t?fw;“}f;”f“fﬂs {(once used for Nearly ‘1]] over lake (Kota NKUTUTU Tilapia shivana Bay. i
MOL i - mellandi A Florence Bay.
) ; : Kota), ; §5
MPALAPAL Rhamphoehromis sy, ; e bus eurystonius Mo Lo BA
i MPASA . = Clarias sp, .. i Sp]_), e e Mibaha, ggwl‘:““’h ,ﬁi:;;u;}:mmis prostoma Monkey Bay
Barilius microlepis || Chiflowelo. SESE
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All round lake.
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ArrPENDIX IV—continued.

Local name,
NTACHI ..

NTAKA or MTAKA = UTAKA q.v.

NTUNGUMBA
NTUWA ..

NYALI
NYAMBANYAMBA
NYANDA

NYANKARUA ..
NYANKALUWA
NYEN]JIRI
PALALA

PANDA

PELELA

PFWILILT (see I'WILILI).
PICHIRICO wi
PWEFU .. 5
SADYAKAPOLO

SAGUGA i g B8 Vs
SAG'OMEZA or SAGWOMEZA
SAKK, TSAKA vi: = we

SANGA

SANGU .. s ol
SANGWE or SANGWI

SANGWINOLE ..

SAN JIKA
SAPUWA .
SASAMCHENGA

SASAWA or SAWASAWA
SAVUGA o a
SEMA CHIPANDA

SENJE ..
SINDWALA .. ..
SILILI — FWIRILI q.v.
SUNGWA as
SUTE .

TABWA, sing. LITABWA, pl. MATABWA

TAGWA .. 2h “
TAMBA .. " ot
TAP or TAPILESI
TEMBA 2
TOKOTOKO
TOKOTOKO

TONDO

TONG'O ..

Scientific name,
Guathonemus spp. .. o
Marcusenius and Petrocephalus
Huplochromis inornatus

(related species)
Bagrus meridionalis
Labeo mesops

Brightly coloured males of Haplo-
chromis marginatus
Clarias sp.

Mormyrops deliciosus

Mormyrus longirostris
Tilapia melanopleura

Barilius micvolepis yy.
Haplochvomis strigalus
Mormyrus longirostyis

Gnathonemus sp.
Tilapia shivana i
(large, dark specimens)

Haplochromis woodi

Clavias sp. .ie

Corematodus taeniatus

Chilotilapia rhoadesii

Haplochromis spilopterus
Haplochromis speciosus
Haplochromis melanonotus o
Tilapia squamipinnis ? (dark male)
Tilapia karongae (black male only)
Tilapia squamipinnis e

Rhamphochromis spp.
Rhamphochvomis spp.

Rhamphochvomis woodi
{and other spp.)

Barilius microcephalus
Clarias sp. i =
Haplochvomis melanonotus
Haplochromis anromarginatus
Clarias sp. .. iy
Haplochromis speciosus
Haplochvomis sivigatys i
_ (see also MUDYAMPO KA)
Servanochromis thumbergi .
Haplochromis johnstoni :
Tilapia shivana o
Qa:mmmfkmmis thaembergi ,
Clarias mellandi -

Haplochromis spilorhynehgs
Haplochromis rmm.uuﬂginamw
Barbus rhoadesii ‘
Haplochromis quad rimaculatis
Haplochromis leuciscns I
Haplochromis melanonotys
Tilapia shivana e
Lethvinops spp, v

and Aulonocara vostraty
Haplochromis atritaeniatys

H. oculatus i
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Locality.
Kota Kota

Deep Bay and Mbampa Bay.

Mwava.

Florence Bav, Deep Bay, and
Manda.

Kota Kota.

Monkey Bay and Ilorence
Bay,

Monkey Bay, Domira Bay,
and Nkata Bay.

Mbaha.

Florence Bay.

Karonga.,

Ruarwe,

Fort JohnstonandMonkey Bay.

Kota Kota to Ruarwe and
Likoma to Old Livingstonia.

Ilorence Bay.

Lake Malombe and Fort John-
ston,

Fort Johnston.

Florence Bay and Chilowelo.

Monkey Bay.

Monkey Bay.

Monkey Bay.

Monkey Bay,

Kota Kota.

Karonga.

Karonga.

Florence Bay, Mwaya, and
Manda,

Nkata Bay, Bana, and Ruarwe,

Kota Kota, Bana, and Nkata
Bay.

Nkata Bay.

All round lake.
Round most of lake.
Kota Kota,

Sani,

Kota Kota.

Monkey Bay.

Kota Kota.

Manda and Mbaha.

Monkey Bay.

Mbampa Bay.

South end of the lake,

Fort Johnston, Marembo, and

Luangwa,

LExtreme south end of lake.

Ruarwe,

Round most of lake.

Manda,

Monkey Bay.

Monkey Bay.

Florence Bay.

Monkey Bay,

Monkey Bay.

Monkey Bay and south end
of lake.

Local name.
TSAKA or SAKA

TUMBALIRI
TUMWALA
UKONGOILA
ULYONGO s 35
UNDULO or UNDURO

USIPA or NSIPA
UTAKA .. .

VWIVWI. .
VYAMBO
YERA

YINGA, pl. MAYINGA
ZEYA .. e i

APPENDIX IV—continued.

Scientific name,

Tilapia squamipinnis ?

Tilapia karongae

Chilotilapia rhoadesti

Haplochvomis placodon

Haplochvomis inornalus

Haplochromis argyvrosoma . .

Haplochromis kiwinge ?

H. strigatus e

Engraulicypris savdella -

General name for Haplochromis
species with strongly protractile
mouth, namely H . inornatus to H,
quadrimaculatus in table

Lethrinops laticeps ? e .

Tilapia squamipinnis i o
(large specimens with pigmen
arranged irregularly or to give
speckled effect ; those examined
males)

Haplochvomis fenestratus

H . argyrosoma

H. intermedins

Corematodus shivanus

Tilapia squamipinuis
(small females)

Locality.

Karonga.

Ruarwe,

Extreme south end of lake.
Chilowelo.

Kobwe.

Kota Kota.

Kota Kota.

All round lake.

Whole lake.

Kota Kota.
Monkey Bay.

Kota Kota.
Likoma.

Kota Kota.
Kota Kota.
IFort Johnston,

NAMES OCCURRING IN NATIVE RECORDS, BUT NOT HEARD BY THE SURVEY,

SANIL
Kabawi,
Tyolabango,

Kora Kora,
Gwenje.
Kaweluwelu,
Mkuvi,

Mutengo,

Bag.
Chimatula.
Chimbege,
Chisawasawa.
Chisupe.
Fiyonde.
Guda mwara (or Tongo).
Kalalabu,

Bar—continued,
Kasupe.
Kumbilakazo.
Likalo.

Likusa.
Liyela.
Mgugu.
Mjendu,
Nakawalika.
Naluma.
Nagangata,
Nandeleza,
Nkotoma.
Ntuli.
Silimbanga.
Teteka.
Tukufuku,
Yimatula.
Yindyamaluwa,
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SHIRE.
Chibwira,
Kaliya.
Kasasi.
Mkopo.
Ngonga,
Supa.
Suwisuwi.

LikoMa.
Chabweta.
Chisala.
Chisinga,
Kapyala.
Mchise.
Mkazimpipi.
Mjolwa.



APPENDIX V.

GEOGRAPHICAL DisTrRIBUTION OF THE SPECIES,

194 Sprcies ENDEMIC IN LAKE Nyaga *

l)[S'l'llIliUTION OF THE TWENTY-NINE NON-ENDEMIC SPECIES.

Analysis of Tables published by \\,-'.)rthington (1933, 1 and 2), Wurlhingt(m and Ricardo (1937),

and Ricardo (1939), with additions.
Nyasa, Zambesi basin, and Bangweulu Region, Elsewhere,
Martuseniis discorhynchus -+ Lake Tanganyika, Lake R ukwa,
Guathonenius macrolepidotus -+ Lake Ngami, T.ake Rukwa,
Movimyrus longirostris | ++ Lake Mweru, Iake Tanganyika, Lake Rukwa. . rPransvaal.
Alestes imberi - 5 .« Congo, Rovuma, Lake Rukwa, Limpopo, South Rhodesia, Transvi
Labeo altivelis,
Barbus trimaculatis Fi ik 'I‘ransvaal, Zululand . sola.
B. paludinosus 3 -« Last Africa (Abyssinia to Natal), Lake Rukwa, Orange River, Ang
B eutaenia Ha W wl .- Transvaal Angola,
B. banguelensis | v -+ Congo (Kafubuy River).
Clarias mossambicys .. «v East Africa (Abyssinia to Zambesi), Lake Tanganyika, Lake Rukwa.
C. mellandi,

C. theodorae " -« Natal, Zululand, Lake Mweru, Lake Ngami.
Tilapia melanoplenra Senegal to Angola, Transvaal, Lake Mweru, Upper Congo.
. sparrmani o 3% <+ Angola, N:lmaqlmlami, Transvaal, Lake Mweru, Katanga,
Servanochvomis thumbergi -+ Angola, Lake Ngami, Katanga. .
Haplochromis philander -« Angola, Bechuanaland, Katanga, Transvaal, Natal, Mozambique.
Clenopoma miltispinis -+ Bechuanaland, Lake Mweru,
Nyasa and Bangweulu Region, but not
recorded from Zambesi,
tMaloptevirus electyicus . Nile

% and nearly all tropical Africa.
Clenopoma ctenotis

-+ Rivers west of Lake Tanganyika (i.e. Congo system),

Nyasa, Lake Tanganyika, and Congo system.
(B) = including Bangwenlu Region,

Mormyrops deliciosus s
Mareusenius discovhynchus (B),

Movmyrus longivostyis (B).

Alestes imberi (B) ., -

Clavias mossambicus (B) ..

Clarias theodorae (1)

West Africa.

- Rovuma to Limpopo.

.- Abyssinia, Lake Victoria, Lake

s -+ Natal, Zululand, Angola, Ngami

Nyasa, Tanganyika, and Fast 4 [rican rive
Alestes imberj e
Labeo eylindricus,
Amphilius platychiy s - Lake Rukwa,
Clarias mossambicus (see above,)
Clarias carsonii | 55 -+ Uganda, Lake Kivuy,
Clarias theodorae . . . -+ (see above.)

Nyasa, but neither Bangweulu Region noy

Lake Tanganyika,

Petrocephalus catostoma
Barbus innocens
Barbus rogersi i .
Eutropius depressirvostris .
Synodontis zambesensis
Nothobranchins orthonotus

Rukwa, IEast Africa, Lake Kivu,
¥s.
i <+ (See above.)

-« Rovuma.

Lake Rukwa, Wamj and Mkata Rive
-+ Upper Zambesi, Angola.
-+ South-east Africa,
<. Zambesi and rivers of Rast Africa, Lake Rukwa,
-+ Mozambique, Beira, Tanganyika Territory,

15 (Tanganyika Territory).

* Lake Nyasa, including its afflye

nt rive
t Probably in Shiré only,

rs and the Shiré River above the Murchison Rapids.
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inued.
I APPENDIX VI—confinue )
Y N os ST A e (asawala, 49 Zeya).
AR i ‘" ; ip ;1,205 (815 Chambo, 200 Ching'anga, 141 Kasawala y
DATA FOR EACH SPECIES. 4. NumBer oF GoNADS EXAMINED : 1,
A. TILAPIA SQUAMIPINNIS. Males Gonads
. ToraL NUMBER HANDLED BY TuE SURVEY : 8,460, Fefiiales ) (]uubtful undeveloped
Prace Date Chambo Ching'anga Kasawala Zeya = Pl — Fermales doubtful Mfk'_” - -
w8 R =, ST W X —t— ace ate G |
Kota Kota .. .| Jan. 22-Feb. 8§ 2,970 1,138 — = = o 64 6 H’
Fort Johnston .. [ | Feb. 11-March 8 1,170 138 50 50 X . 170 I (52 40 89
Malonda s .| March 8 May 9 1,160 134 127 = F-K- e o | Jan. 22 .. 193 12 39 11 4
Monkey Bay ., -+ | May I2-June | 40 — 71 - g -+ | Feb. 11 .. 108 = 10 % 12
Kota Kota oo | June 7 -July 24 90 = 23 = %v[{a.l_ sis -~ | March 8 ., 11 = 45 2 1
Marembo o <o | June 27-July 1 1,270 — 29 === B o o[ May 12 .. 51 2 22
B iy, s T K . <o | June—July .. %8 - . 24 1 _'___
6,700 1,410 350 Mfll‘- 0 -+ | June 27-30.. 4 — £ —) =
< b Vian, . .. | Feb.ana July 19 T 65 168
(Yiannakis ., <+ | Feb, 21-Feb. 24 [30.000 fish seen) —_— - 15 o
¢ i o/l Joly 1 7,000 ,, ) o
2. Sizm.
Range of length (1,150 measurements) .. s 11-37 ¢m, 19-36 cm, 6-25 cm, 23-30 cm,
! ‘| ' Range of weight (865 weights) | v % 50-850 gm, | 250-820 e, 40-280 gm. 200 -47f{ gm, v oF THE GONADS.
| 1: Range of condition factor (865 calculations) 1.1-2.7 1-5-2-3 0-9-2.6 1-4-2-3 5. STATE OF ENLARGEMENT O
| :
| 3. DEertaiLs o Size oy Fisu—numbers at different lengths. = — Males ———1 Queries
| [ Number of Number of No. of rNc.:;] Females e . —;‘:' _F;;” Ouiet
| Females Males unde- Range Range No. Av, Av, rof P — —— R i ‘o Spent P8 iR N
| [ Lgth|——7H — P veloped| Total weight C.F. wghd wi, C.F. “a“_"ii S Pate Spt |(Fry) *| Rpg otg i ﬂi -—I—'——' =
E | (em)| sp rp | stg | qt | sp | rp stg | qt (gm.) i{f]; —m ] —— : 40 2 :123 ‘f 1;1 1M
I B e =l e === | 2 B 5 6 : .
i 5. — | = = —=| [ - = . . = - — == o ; 1? 128 4M
[l Bl —|—=|=|=1=|=|Z 2 2 L, » N — R [ Jan 22 fse | @) 3 I g 37 19 - 8 -
' 7| — = 2 2 g — vide [ Feb. 111D aas | ) o - 4 | = = 24 | 7F4M
: | (1) ome Rt S i Nl el v 2 g — = 0 = | = - Mal, .. | March 8 .. | 104 | (5) = — l 3 7 7 s |1F
[ 9| - — | | o8 2 . = i B . BB iMay 12 | 0| = | = 6 34 . o 4 =
| 10 = = ) e Bl : - Al : — - 1 KK.. June—July ., 2| — 2 20 10 = . 7 g | =
{if il =8 =15l = == P ; = - ? - —. 6 Mar, .. | June "27280 2| — 15 4 15 | T2 | 20
il il = —I=l= = = 45 i = - 0 =t I == 8 Yian, | Feb, & July | — | — T2 | 18I 26 ‘
i : - ! o = > 5 — — == 32 92 '
e e el - R T (= I = = wi| | | @
I — = — = — s —tr & Nt - 0 » = [ ik
;| ;5 — — | === 1] 12 13 40~ 60 [ 1-2.1-8 2 50 | 1+ ﬂ —
' 6| —|— - | = | = —| 4 4 70-100 | 1-2-2.4 85 | 18 z S : .
! 4 ST S iy i il (el 6 7 50-110 | 0:5.5.3 % 80 16 03 L Carrying fry in mouth,
i B Fl=b— b =< =] & 4 1 100-130 | 1-7-2.2 | 19 105 | 18 28
, 91— 1l —f 4= | 1] 1 7 15 100-150 | 1-4-2.9 10 120 1-8 48
H 20| 3| 1 Tl—= == 1] 14 26| 110-190 | 1-4-4-52| 18 | 145 | 1.8 | 116
il 2l 22— 1|—|=[Z| 2| ‘g 15 | 110-230 | 1-2-2.5 9 | 175 | 149 | 110
: v I ) B sl 1 4 10 190-220 | 1.8-2.] 9 195 18 | 104
. adf @ 2p=—1 pl—|®l=|=]| 20 1200320 (16-2:6 | 17 | 245 | 2.0 | 114
| 8| 9 I l—| 1| =| 2| 7= 6 20 | 220-310 | 1.6-2.9 14 265 1-9 120
| 251271 5| 1|10] 3| 6| 1 91 11 73 1220-350 (1422 | 58 | 200 | 1.9 | 209
, 261214 3| 6| 2|4|—| 6| 12 86 1 280-400 1622 | 79 | 330 | i 9 | 162
271321 3| 914 2 20| 3115/ 10 108 300-450 | 1.5-2.3 | g 375 1.9 | 229
| AR R T e B [ 171310520 | 142.4 | 100 | 420 | 199 | 205
| 201811 5 3] 5| 125/ 3|12] g 93 | 350-560 | 14423 | 738 | 460 | 1.0 | 199
90°) 22:| 4 2 lap| x|y x| 15| 8 92 1310610 [1123| 75 | 518 | i 9 | 368 ;
slizif 11 x| 2| 1la8| 4| 82| 43 78 1350800 | 1227 70 | 5635 | 1.9 | 199
:i; 23 :i 1 5 31 14 ? 15 10 76 500-750 | 1.5-2.3 G4 595 1-9 125
33181 3fl2] 8| | 8| 3|%| s 481 590-850 [ 1-6-2:4 | 43 | 700 1-9 84
3 (12) 1| — 111 58] 5 91 3 37 1 460-820 | 1-2-2.1 | 33 | 795 18 35
gg Sl—| | 3|=|x|—=]| 3 4 15 670-850 | 1-6-2.0 14 770 1-8 25
el Rl I (P [ DA (Y = i = i - . - :;
| 279 163132 | 93 | 15 1168 | 25 126 | 235 |1030n 10850 | 0-9-2.7 | soze | | 1w | —
* These totals fall short of the numbers of measurements | ights oi re 5N & 505 i !
! the smallest and largest of a number of fish were measured tl)‘g:?(l:ll:?ﬁ;gt; f:'l‘ée?hisé) }1" 1:):{?::; ﬁ;??ﬁ’éfugzﬁezno?ﬁi 1
table as they would give a false idea of the number of fish of any particular lengfh‘ gures
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APPENDIX VI continued. ApPENDIX VI-—conlinues.

3 it 3 8. NUMBERS CAUGHT BY DIFFERENT FISHING METHODS,
6. DETAILS OF EACH cLass oF Fisii, '-

. Native Native C.D.F.t C.D.F. Gill nets
Length Spent R"PU. ‘Tipm!ing. o B seines traps seine B 4" 37 2
feme) e S o L and starting Quiet —_— <5 s o = S
Toml | woma | 2% [ 2% | . No. | Av, | av. | No. | Av. | Av. Chambo .. | 5,35 647 2 T 39 8 0
g [‘:ltl') C.F. Total | wghed | wt. C.F, Total wghé(l wt. C.F. .
—_— | ] e (gm.) (gm.) Ching'dnga .. | 1,345 0 0 0 2 0 0
a, Femalels, I —_— | 2ot
Kasawala .. 120 15 26 0 0 36 7
17 1 s ') (Zeya)
il el sl e li=ls s | 2l e — . - e ,
20 3 9 155 is ] 1 140 2.0 4 3 105 1-5 Totals. . 43 6,600 662 28 11 41 42 7 ;
al 2 1| 190 | 18 ; 0 = 7 4 | 150 | 19 (90 hauls)
22 5 3 205 1 g g 5 == = 1 0 — — Range of length| 10-35 cm. 22-34 cm. 5-24 cm. 25-35 cm. 25-32 cm. 10-26 cm. 13-21 em.
= : 0 — —
' 24 o ;O[30 | 40 5 0 R g 1| T | 00 | 28
! 25 27 26 2g§ ig é I 290 | 1 1 290 21 * This number only includes the hauls in which all the fish were counted and does not include many hauls where
26 29 9 P ; 5 325 2.0 305 19 estimates only of the size of the catch were made,
27 32 ?jg ;‘fg 19 17 15 345 1-9 lg ;1; ;:g(: 2.0 $ C.D.I. = belonging to the Survey,
a8 3t | 20 |aso | s | B2 | L | 885 | 20 4 | 11 | 395 | 20
' 29 30 24 49 26 23 420 1-9 10 9 410 1-9
' 30 22 15 o8 | 12 4 5 470 | 1.9 4 1 460 | 19 .
! 31 22 ];% ‘568 :Lg) g 5 540 2.0 11 9 510 19 7. NUMBER OF STOMACHS EXAMINED : 245 (including 147 Chambo, 53 Ching'anga, 12 Kasawala, and 33 Zeya).
i 32 . : 5 I 59( ; ; 9
| s G |||t 4| s (BRI 2|
| 34 12 9 e y < 755 2.1 g 3 700 19 ; G
[ 35 3 3 3?{5] {g : 1 790 240 1 1 720 1-8 9. NATIVE RECORDS.
[ T |1 | W0 | I8 3 3 | 795 | 18 SANL  Kavawa.
l | A 287 1-82% 96 75 = 1-95*% 99 76__ I al_QT_‘.
| b. Males, Range | Av. Females Males
| 2 . 5
Date Total No. length | length|{lfemales| Males | Sex ———— =l
! | :g — e . o . - N [ 1 o0 i ¢ :0_ e {L.n?‘) (cm,) ? Spent | Eggs | Dev | Sm | Big | Sm
i B == | SV Sl =l =] 8 | <=]= T T s s | st | 4| 2 |ee o | w0 | 7| 2|2
— == = i 6.2-14.4 | 19516 | 92 | 14-34 | 28 84 4 4 | 67 (5) 2 | 2
18 — s i - 9. < 4 ;
il . — - =01 = - 0 s = | 17.4- 3.6 5903 | 55 |24-33| 28 55 0| 0 |52 0o 0 3 0| 0
[| 20 = (W= =l == 2 0 =i B : 1 120 | 24 7.620.7 | o20| 63 |1932] 28 | 63 0o | o |22 0 L[ 40| 0o
| 51 = = - o - R == = l S — - 31.7-27.10 | 15,789 | 106 | 19-33 | 28 97 9 0 1 0 5 _ﬂ 3 | 6
| 22 - — = == — . - 5 o .5 S = S | Ry ([REpea] 1= I'=
| e — — — s == - 2 2 145 15 3 398 316 14-351 209 13 4 142 (5) 0 16 141 b 8
| 23 — == | 1 200 1-9 4 '
' 24 _ - - =5 2 l 250 | 2. 0 . o =
. ég - == — = ; .I{ :ﬂ‘g 2:2 0 — - — NGWALU,
' . - e g < 1-9 9 9 295 1-9 ) .
- - I s E ; ( 3 §
{ 2 = — — = 53 o 333 2-0 6 6 335 | 19 6.2-14.4 | 10,284 | 88 |22-35| 30 i 8 0 0 0 0 o | B8
i 28 Pl . B = 97 o5 o 1-9 15 15 380 19 17.4- 6.4 631 8 | 25-30 | 28 ( el - - - R
| 30 — | = ~ | — | 3 | 2 | 470 | 29 o sl 2|1 i i . %l 20| ol | o] o o o o 4]0
31 — - = . 25 20 520 :-g 12 12 455 1}3 31.7-27.10 71 14 | 28-33| 30 0 14 | %
31 . =y . '__ 24 5 o . 17 15 545 2 e I () R e 0 0 | 105 5
3 = ) e — | - 19 i3 800 18 16 5 | & | 1e 10,986 | 110 | 18-35 ol o | oflo | o 5
3: = | = - - : : 3 : 6 -
24 . — - - 13 8 685 | 1-9 6 6 7200 | 19 .
35 — o - - : 10 750 19 9 8 735 19 KOTAKOTA, Kavawa,
- ) T = — 3 : 1-8 it E 2 4 0 0
~ - e 1 1 ° | 3 il I3 10.2-14 4 3955 | 224 | 15-33 | 27 | 224 0 ?) 2;(5) ) l: 3 8 & | 8
198 | 155 1:92% 134 | 125 90 * 14.4.12.6 763 | 78 |17-33 | — 78 g s | 9 3 | s O
12.6-31. 8 | 1747| 68 |20-35)| 28 | 63 0o | 1 3| 3| 3| 4|14
1.9-28.10 | 20,589 63 | 24-33 | 29 45 18 ; e B (SO (e
* This figure is the averape o . . e el 23 | 293 (4 3 10 99 5 18
column, g 15 he average given by all the weighed specimens and js not merely the average value of this 27,054 | 433 | 13-35 '“U_._fi__- 9 u B
3% ge . s
* Number carrying fry in the mouth.
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Arrenpix VI-—continued.
APPENDIX VI—continued.

TI1LAPIA (of doubtful identity). NaTivi RECORDS,

Newavu. 10. Lancasmne, SHIRE.
. . |Range*® Ay = - Males —_
Dat Total No. length length{Females Males | Sex B l‘fnale"’ | . i Males
e no. exam ; e — : . R: Females AR
D h - I —-{Lm-} e ? Spent | Bggs | Dev | $m | Big | S N ;idﬂz{’]c 1-'\\’.“] Females| Males | Sex [———— = : =
= — S T Y I _ BN o e O RO Total lo. ength | lengthilremales L S i e ) 3 igr
:gf-—:gé 1'593 lg 21-32 | 28 0 18 0 0 0 0 0 10 8 Date :0"1 exam. | (em.) | (em.) L -‘_ ?I_"E‘_ Eggs _E)‘-f__ Sm _”ik_ L‘?‘
2.6-31.8 0 0 = al b = —_ |[/== — — — =l e == - P = q ] 5 0 1 0 3 0 5 0
_ ! — | — = i = =5 — T [ 10.4- 6.6 32 9 | 2936 | 32 4 v ‘ ‘
192910 | 982 | 17 | 27331 | 29 or| 37 | B | o o o| o 143 7.6.23.8 7| Mmool o&8| B | 0 st 6| 8| 0] 3| T
2,561 | 35 | o 1 O —— | M 24.8-27.10 235 | 76 |21-85| 31 68 8 Nt N R4 B
! s i 35 0 0 ( 24 11 T e | o a o 0 3
if & B 354 | 129 | 2137 86 | 43 | o |36 28 | 22| o | 4
: BAR. Cuaumso, . q1--
p oo | 52161 110 120361 30 [ 70 | 4o 0 —_— ieoma LSt ol
L= 2 ¢ 19_35 28 6 > o . &~ " i
4.8-31.10 2,130 87 19-35 29 6756 g? 2 2? 0 ig :é ;I 1; lg 11. CumwsvLu, SANI
%885 5 | 13- ) ‘ S (R B 7.6-29.7 I 0 — = o —= 2 = = | =% s | @ |5
85 ] 415 | 13-39 294 | 121 0 148(5)) 20 | 37 | =0 | 87 |34 31.7.-27.10 2,674' 38 29—36‘ 32 0 38 0o | o] o) o380
] = 1 0 3 0
! ) CHING'ANGA, 2,675 I 38 | 29-36 [ 0 38 | 0 0 gl a 9 8
9.3-29.4 183 | 36 | 2032 25 0 36 . & i i
2.5-19.6 0 0 - . ) 0 0 0 0 36 (commonest 30-33 cm.)
20.6- 1.8 0 0 o _ = i — — _— i L = —
4.8-31.10 23 4 s r = — =" = — - = = =
2 26-35 0 4 0| o 0 0 0 4 | 0 KOTA KOTA.
206 | 40 | 20 T T s m——— — iy 5
g Gl o] olo ol ol of 4|0 1.o-28.10 | 77| 5 |81-39| 35 | o] S| 0O | 0] 0] 0] 5]0
Kasawara
9.3-29 .4 1,302 35 §.9 ; ’ 5 T AN
6- 1.8 I55 [ 28 | 10-29 | 29 7 ; 3 1 4 9 8 3 0 8 0] 0 0 0 0 8 10
: ; £ 14 1 : : 4 7.6-29. 28 8 | 29-33| 34 R
4.8-31.10 57| 98 Ju-28| 18 | 18 | 23 [ § | 2 o| &l | & 31.9-39.10 392 | 50 |27-35| 31 0| 50 | 0|0 Sl LN N
— _' 1 —— || L S| et -__-_‘ 0 et (
1,958 | 158 | 8-29 60 | 56 | 42 |13 t | 17 [ 28 | 21 |35 420 | 58 | 16-36 | 0| s8] oo o o o] s | o0
4.3- 8 SHIRE RIVER. Cuauso (comaonnest 30-95. aoni)
8- 8.4 1290 (136 (1636 | 27 | 110 o |
M b d 26 Y e
e i 3,396 | 247 | 12-36 | 25 | 213 34 g @y 29 (20 | 15 | 15 f i SO
2480700 | Ti2d| 269 [18-35| 25 | 153 | g o |19 o 5|2l X 33 0 0| 81 | 1
ZT00 | 3845 213 12085 28 | o0 | 129 | O sl o3 s B 12.6-31.8 202| 32 |27-85| 2 ol = 22 o| o o ‘ ER
T —— —_—_ = e | ¥ e 1.9-28.10 60 10 27-3 B =) {3
11,660 | 865 | 1236 566 299 rR I e— —— | — - )
0 |152 503 . = : _ :
228) 82 | 224 | 108 | 218 | 81 262 | 42 | 24-35 | o | 42| oo o] o] o 4 | 2
CHING ANG
4.3 8.4 101 [ 46 [21.32 | 926 0 A:é & (commonest 29-30 cm, )
10.4- 6.6 13 8 |21-27 | 24 0 g 58 O [ 0 o0 42 ( 4
7.6-23.8 0 0 Bl - LU 0 0 0 7 1 _ .
24.8-27.10 428 56 26-33 29 0 ;‘g —6 0_ ~a _U _a S—I —-3. 13, Saka, SHIRE.
e e e—e— . ol L= : : ? P 0 0 3 0 0 14 1
s42 [ 110 | 2138 I M~ il S S W8 (M 7.6-23.8 23| 18 | 24-35| 29 3 15 : 5
21-35 0 | 110 0| o 0 0 0o | 100 |10 24.8-27.10 , 32 ’ 26 j 23-35 | 28 0 26 0ol o o 0 0|2 | 5
Kas, o T4 3|l ol ol 3 | s
4.3- 8.4 282 6 |12.21| |8 g | 55| 44 |21-35] 3| 4 olo |
el | heest | us fael de | g0y | 2 2 | 8| 0 2 21 00
,7:6-23.8 4282 | 75 | 13.93 | 19 54 i 210 0| 8 | 15 3 | 9 BAR
24.8-27.10 786 | 35 | 16.96| 2 13 | 29 g b4 vl 318 o
— o .0 0 | 11 2 | & |19 48 o | 30-321 — — ] == == - l == ]|, s I_'
16,331 | 231 | 1126 174 | 55 AR "o = .8-31.10 ‘ 18 ' | ; ’ | ‘ [ , | f
00 | 72 9 | 4
* The range of length and averape Jenw bia
The range of length given at the b:tltb ength a;‘);)l].,-‘ to the fish that were examined and not to the total number. * Nome till June,
ottom of each section is the range for the total number. iy 131
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ApPENDIX VI—continued.
APPENDIX VI—continued.

5. Mpirnops oF CAPTURE.
B. TILAPIA LIDOLE.

I. ToraL Numsir HANDL

Native C.D.F. Gill nets
- 2 ¥ PPN - vl 4 =
ED BY THE SURVEY : 277. satrie = 4
Place Date Number - 'J'&I_-___ _15_ - 1
Kota Kota Jan, 22 s 64 Number 5595 3340 37 cm,
Fort Johnston eb, 11 153 i —-— 22— 4
Malonda . March 8 30 Range of leng
Monkey Bay 2 May 12 30
Kota Kota, ete. .. June—July 0
_277 6, Narivi RECORDS.
SANI, Lovro.
2, Sizi: Range of length (202 measurements)—22 to 40 ¢m,
Range of weight (160 weights)—210 ¢ 1100 grm, Faales Males
Range of condition factor (160 calculations)—1-5 to 2-8, Range | Av. | 1 Nalos | Gox |——— TR Big | Sm
Total | No. | length [length|Females| Males ? | Spent | Eggs U“_" _&i“ L
3. Numnper, AVERAGE WEIGHT, AnD Conprrion Factor or Fisn or Dirrerent Lencrns, Hate lfIJO exam. | (em.) | (cm.) = Al _n_ -257"'3}- | L) : . 3
a6 | 3 | 28| 0 015 -l o o
A No, from 6.2-14.4 253 23 %!f_;g ‘;g 2 g 8 23 ) g - 1 3 g
Average RRER ey 3 p Sard P 3 = s
Length | K.K. | 1] Mal. M.B. Total No. weight | Average | native ol 4| 3 |3s96) 85 | O 0] 0] 0 o8 S N 0 3 [
(cm.) ' weighed | (gm) | CE | records 31 75010 0| 6 |98 o o |so@n s | —| 9ol ofo
oE e —e e - —|— — e | R ’ ’ S et 43 0 :
22 = 1 - = 1 1 210 20 } 397 43 | 23-40
23 - — - — 0 0 — —
24 3 - — 3 3 264 19 -
25 2 — — 2 2 275 1-8 2 KOTA KOTA. Loto.
26 1 — — [ 1 300 1+7 _?: 0 0 0
27 — = - 0 — = 9 (6) 0 = |
0 0 ( g = _
28 == — — 0 — — — ! 27-39 | 35 9 — | = — |} =
29 [ 3 1 — 5 4 505 21 e 10.2-14.4 83 ol el = 0 0| o 0 1 1 g g
30 I 3 2 4 6 4 525 1-9 9 14.4-10.6 ol 7 |lmm| = : 0 0| o | 3] 10 i il
31 3 5 — - 8 4 525 18 14 12.6-31.8 s | 12 |Gras | e 14 N e T TR
32 2 8 I = y 6 605 1-8 15 1.9-28.10 323 et ol o 55 1 4 | 1
33 I 14 3 5 23 20 670 1-9 23 — sl 25 | 2739 25
34 [ 24 5 7 37 32 740 1-9 19 8] = e
35 1 20 4 12 37 33 815 19 Iij
36 | 12 7 D 25 23 885 19 i
37 - 5 3 3 B 11 935 1-8 2 BAR. LmotL. s o
38 - 1 ] - 2 2 1010 18 b ; 0 1 0 :
39 i 1 - i | 1100 18 2 a1 g | 4D 8| o e} 0 — | = | =
=== I~ o T e s A T 4. = 9.3-29 .4 379 45 27?? _ - = ) e s — = G
11 102 28 32 173 147 1-89 2.5-19.6 g g - o L - M N o — — e
20.6- 1.8 = — o === = )
4.8-30.10 0 L a2 | 8| o |4 26)] 0 1 o] 3o
4. NUMBER 0F GONADS LExaminen : 178 (including 132 females, 32 males, and 14 not determinable). — Sg“— 45 25-39 42
Females Males
Place Date — T e T o ooy o _ : i RIVER, LipoLE.
Sp | (Fry) | Rpg Styg Chuiet Spent Rpg Sty Quiet | Queries SHIRE RI . ) 0 " 0 g g
P— — | e e -——._.______________ R =g ; 3 0 0 1 0
KK...| Jan. 22 il o — - _ - e ) 5 - o ib 3 [age | 8 Y 0 a9 , 0| o L | ¢
F. 1. Feb, 11 92 | (33) — - — = 1 % . o a G 1 g = 1 1 . o 2 0
Mal. .. | March 8 18| (2 I i = B I I - 6 M W 0.8 3| 2 [81-34| 32 L Lo [BE)| — i L e
M. B May 12 1l =25 =2 == s 1 = i 21 i 7'{"_.2‘5'3 23 16 | 31-37 | 33 2 L = == 4 0 2 0
e S Rl S B pasre s SRR [ Wt - o e 24.8-27.10 ] (. I bl I T 2 o | 1500 1
131 | (42) 1 0 0 2 2 1 21 6 49 22 | 29-38
Range of length (cm.. . 29-39 29 - — 37 33-40 35 33-38 133
Range of weight (gm.) 4501100 680 — — 850 6201100 820 790-980
132




I\ppl‘ NDIX ‘ ]- —{ U”h”?“ d,
£
N d

% = ety g er I't'iill('(”.
I K S 5, nil 87 sex unde
neluding 153 females, 100 males, a 87 4 |

3400 { udin )3

4. Numpier oF GoNans EXAMINED @
Males SN
C. TILAPIA SHIRANA . ) . l_\ o ——| Queries
: IFemales B | == ?” Sta Quict
1. Torar NuMmBER naNDLED BY THE SURVEY : 1,205, Place Date - tTyT _i-l_p_{.{-_ Stg Quiet 5130“_‘_‘ ol SIS B (
i Spent T - — s
S 11 61
—_— 7
Place Date Number ; = = 8 — 19 e
o D —— KI.. | Jan. 22 .. i; (l(?% 2 1 3 E 4 3 “_.: e
KotaKota.. .. | Jan. 29-Fep, g 310 M s ] M| - . - - | ] 18
Fort Johnston .. | Fep. I1-March, 8 217 M.B. May 12 .. 1 ‘_ . — 8 - ==, - ' I
Malonda ., March 8-May 9 581 KK, June- July 1 = = - 2 === = | 5 12
Monkey Bay «o | May  12-June 1 57 Mar, .. June 27 ..| — il (e SERSE 1 =3 20 4 9
Kota Kota <o | June  7-July 24 31 o — 1 ! 13 ) a4
Marembo |, <o | June 27-July g 9 122 (14) (9-27 95 25-35 | 25-34 17
i 00-32| — | 2220 19 S RO —— 0-740
et SRR ) | B ol 120 110-300] 270 | 250 660 330-650| 17 [
250-350] 12 : !
; 30-550 — | 250
Range of weight (gm.) |1}
2, Sizg: Range of length (340 measurements)—7 to 36 c¢m. 5. MprHops oF CAPTURL.
Range of weight (250 weights)—80 to 760 gm, - C.D.I C.D.F. gil neE S— —- |
- ke || Matdve | GRB | Melener L EF PR [T Y :
Range of condition factor (250 calculations)—0-5 to 27, Native ‘{rapq scoop seine ‘ 5% 4 . -
seines : : e eSS I
nets I
—) . i}
— 13 3
— 3 1
1 G
3. NUMBERS or Fisg ar DIFFERENT S1ZES, Mriber . 966 171 44 97.81 33 26-31 21-27 =
' - 3 21-36 21 >
No, from Length (cm.) 14-4 Ha l
No., Av. Av. 0. Iro
Length K.K, F.J. Mal. M.B. K K, Mar, Total wghd wt. C.F. native
(cm.) (gm.) records 6. NATIVE RECORDS.
7-15 — — Few — — = o == . e 15 SANI. NgutUTU,
16 1 1 1 — — 1 4 1 100 2.4 13 ; _ Males
17 - 2 2 = = I 5 4 105 | 22 a Hemdles o —
18 1 1 2 e 1 — 5 3 105 1:9 Range | Av. . ) S Sex |— == ,_,_ - Big Sm
19 — 3 2 = 2 s 7 7 135 19 35 . - Iul:gi’il length|lFemales| Males - Spent | Eggs Dt.\-_ Sm i g
E{J q i é ._1 : "I li 3 e 2.2 g? Tats .I:l;{l:d exam. (cm.) | (cm.) - s P 0 9 6 14 2
21 I 5 1 160 1- _ : N - e 20 0 3 0 3 19
22 = 12 2 — 3 1 8 18 200 1-9 76 — T 34 | 20-34 | 30 k4 : 0| 1 0 . 2 6 |10
23 —_— 11 3 1 1 - 16 15 230 1-9 128 6.2- 4.4 o8 ?;]t 18-31 | 27 4 zz 0 5 0 s 4 5 8
24 1 10 4 1 1 3 20 16 260 1-9 121 17.4- 3.6 616 o5 | 17-31| 28 9 {,3 ol o 0 il Ml D Rl
05 . 18 9 2 == - 29 27 285 18 198 7.6-29.7 235 18 | 24-33| 28 2 A = . T 15| 44 | 32
26 I 19 8 I 5 — 34 32 330 19 144 31.7-27.10 it B R a2 | 76 0 |12 0 : |
27 1 13 10 2 4 — 30 25 370 1-9 133 1466 | 108 | 17-34 o _
28 4 13 7 1 6 - 31 21 415 1-8 112 : |
29 1 9 4 — 1 — 15 13 455 18 139 - . T ;
30 3 6 9 — 3 - 21 18 510 1.8 | 197 KO e A SRR 6 | 62 [18
i 2 = e; = — = - 8 5 505 1-7 Zg » - 8 128 ;1} rl,\ 2l % |35
Y — — 6 5 625 1-9 — . 2.35 | 25 ¢ 19 ; 20 11
33 1 I 3 — I — 6 8 605 17 43 10.2-14 .4 &0 ]‘5’3 54---32 = g% dﬁ ? 5(1) ' 4‘ 12 25 3
34 — 1 — — — — 1 1 600 17 14 14.4-10.6 *]‘3? 60 | 17-34 | 27 22 8 0 2 (2) I o ) ——
:;g — - __!_ i — == 1 1 760 1-8 lﬁ lfg;;i‘n ".-,4“; 20 | 18-34 | 27 l_: N (F - DS ?{;—}— “ e | 8 42 | 121 | 45
: - = = - - -y - . = N . AR —— A ( 166 9 194( :
- 7 - P e e - e Nl (R —— | ___:___ _:‘_ - G =l 2 4'?36 285 12-35 110 |
16 139 74 9 31 7 276 231 1-85 == 135

I
134




APPENDIX V] ~Continued.

BAR. Karukust or Makumna,
Date Total R“"gc Av,
) No. | length |length |12 |
e ngth | Females! 3alae ] Females Males
1o, exXam (cm.) 5 emales| Males | Sex | i
—_— - 1, (cm.) — I [E—
9.3-29 4 dnee | aon m——— ¢ Spent | Eggs | Dev : i | Sm
251906 | 5o 120 11785 90 [ 5 | e —— ——n R | S | Blg | B2
20.6- 1.8 3197 135_ 16-37 [ 26 | 130 58 37 9 0 17 | 43 |17
488110 | 2905 | 190 | 1296] 26 | 14 o 0 |83 2 [ 22 | 23 | 56 |89
AT 18 | is8s) 25 | g3 | B2 [ 0 4 3| 14 | 56 | 27 |35
16,790 | 649 | 1o an | —F———0ou | ) 1 23 | 29 18 | 57
) e B 2 [ ¢t | 5 5 8
8 59 | 125 | 144 |l
9.3-29 4 10 by PELELA,
2.5:-19.8 29 9 [ 23-29 1 926 I
20.6- 1.8 5 10 118-32 | 26 4 4 0 0 0 o 1 9 9
4.6-31.10 ;| % |%e27) 26 I T o2 I 1| o 4|2
el Y 4 |21-30 | _ 1 ;!I 0 1 0 0 1 0
A ee—— | ‘ ] 0 = - 0
48 21 e ———— ] " 0 1 0 3
e : 14 0 _?—__1__2 1 10 P
SHIRE 'R 5
13_3._ 8.4 L0 Y00 7 e i E RIVER, Karukusy or Makumpa
-4- 6.6 1932 | 153 | 15 ol | 26 82 - '
76288 | o5 o 1286 | 25 | 106 | 23 | 2 [37@®)[ 10 | 23 | 12 [ 19 |10
4.8-27.10 477 | 130 | 503 | 25 75 90 O 12602 | 3 | 46 | 31 | 40
— | |17 26 | 45 | g5 | g |18 18 | 19 | 22 | 53 |37
4,660 | 561 | 11a0 | —————— | 19 | 25 | 29 |86
11-37 408 251 T [y e LS CULEE| 8 e
‘ 207900 32 [ 107 | 90 | 141 [110
4.3- 8.4 i PELELA
d- o3 24 e '
10.4- 6.6 2 11-33 | 95 ,
v 5 349 g v . 9 16
7.6-23.8 28 11632 | 25 g 8 0 7 - F
24.8-27 10 81 13 (2032 | 5 2 13 0 ; G| 5 6 0 g ?
% 4 (2028 T : 8 0| 3 2 g 2 iz 1 g
= —— | 3 0 3 é 2
4] 69 | 1138 | |—o—|— 9 0 [ 0 2 | 1
i -36 P —~ ] i i
4 15 2 A
Iy 7
. TILAPIY MELANOPL 1) 4
I. ,I. o : = b
OTAL Numppg HANDLED py THE Su;
“ SURVEY ; 59,
Place
Date N
S Number Range of Range of
e | length RE“‘H@ of condition
Kota Kot R b =N weight factor
|"[;|;|'t J“INT‘]:l. b2 Jan- 22 ' e ==
Malondg S ;\'i"b- Il dg 25-34 ¢m
Monkey Bay varch g ‘ 20-33 ¢m AL —
, ay M : 20 5 , 200 g
Kot: ay 12 | 3-35 ¢ 00 gm
.‘\I::retlulu;. June—July 2 28-31 ;1":: g 850 gm. 1-7-2+4
C e < | June 957 : DES 490 —(;5(} gm, 2:.2.9.4
— . fiFR8 22.om, 3580 o D.
e N 27 ¢m, gm, 24
-— 8 T =
20-35 cm, 200-850 gm, Av. LE__I:,_Q-‘Z

ArrEnDIX VI-

continued.

2, Numper orF Gonaps Examinen : 25 (including 9 females, 7 males, and 9 sex undetermined),

FFemales Males
Place Date - - - —— = — ——| Queries
Spent Rpg Stg Quiet Spent Rpg Sty Quict
K.K, Jan, 22 .. 3 0 0 0 0 1 | 0 110
F.J. Feb, 11 .. | 0 1] ] 0 0 0 | .
Mal, March 8§ | ] 0 0 0 0 0 4 -
M. B, May 12 .. 2 0 0 0 0 0 0 0
K.K. June-July .. 0 0 0 0 0 0 0 0 I
7 0 0 0 0 1 1 5 2 F
Range of length 20-30 - — - — 32 27 29-35 cm,
Range of weight 200550 — —- - .- — — 500-850 gm,
3. MEernHODS OF CAPTURE.
Native Native Native :
seines traps hand nets Trolling
Number 42 10 6 1
Length .. 20-35 cm, 24-35 cm, 3-6 em, 32 cm,
4. Nartive REcorps,
SANIL
Range | Av. Females Males
Date Total No. | length | length|Females| Males | Sex [ [ —— -
no. exam, | (em,) | (em.,) ? Spent | Eggs | Dev | Sm Big | Sm
6.2-14.4 49 12 21-38 28 2 10 0 0 0 0 2 9 1
17.4- 6.5% 6 2 26 26 0 2 0 0 0 0 0 0 2
7.6-29.7 23 8 24-33 28 4 4 0 0 1 0 3 1 3
31.7-27.10 44 9 2030 27 4 5 0 0 3 0 1 4 1
122 31 13-38 10 21 0 0 4 0 6 14 7
KOTA KOTA,
10.2-14.4 197 50 14-32 27 9 41 0 7 0 2 0 35 6
14.4-10.6 78 30 15-32 — 15 15 0 13 0 0 2 12 3
12.6-31.8 47 25 1-25-39 | 29 15 1) [t} I 0 0 14 9 1
1.9-28.10 31 7 | 2530 | 27 1 3 0 0 I 1 2 2 I
353 112 14-39 43 69 0 21 1 3 18 58 11

* Unfortunately the records for Sani from 6th May to 7th June are missing,
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APPENDIX VI —Ccontin

NUMBER HANDLED BY Tpg SURVEY : 830,

wed,
E. LABEO MESOPps.

Place

Kota Kota
Fort Johnston
Malonda .
Monkey Bay
Kota Kota
Marembo

Date
Jan, 22
Feb, 11

March §
May 12
June-July
June 27

Number

102
43

569

73
24
19

830

¢ Range of length (

Range of condition factop_ 07 to 16,

3. NuMBLRr op Fisun op Dirrg

411 measurements)—13 ¢, 46 cm,
Range of weight (352 weights)—50 o 1100 gm,

RENT Sizgs,
No, from
Length | K K. Ir.J. Mal. M. B, K.K. Mar, Total No, Av. native
(cm.) wghd LI | records
13 - 1 =2 e - 1 1 141 !
14 = I = . e = I 1 9 %
15 s . = — = - 0 = s “
16 = 1 = = = = ] 1 1
17 ~ - - - — 0 — — 6
13 — = — — — = 0 . — l‘
19 - I 2 = - — 3 3 4 6
20 - — 3 I 3 — 7 5 -2 10
21 2 4 — 4 — 10 10 1 12
22 : 1 12 2 4 — 19 18 0 17
23 - 1 3 3 1 —s 8 8 9 23
24 5 — 4 2 2 — 8 8 ‘1 18
25 — 2 I 2 — = 5 5 -1 25
26 - 4 2 = - 6 [ 2 16
27 - 5 2 | . 8 7 2 23
28 - 10 1 . . 1 11 0 27
29 1 13 1 ==t — 15 14 1 48
30 3 — 32 3 2 - 40 37 -0 72
31 = 2 22 24 29 1 36
32 1 1 16 2 4 ] 25 2] ‘1 59
33 2 4 24 3 o — 35 31 B 54
34 = 3 14 . 1 1 1 35
35 2 2 16 1 1 1 _»§ }_E‘f ) 62
36 - 3 8 — = 1 12 12 2 46
37 — 4 6 I - — 11 11 -2 38
38 I I 12 - = | 5 12 ¥ 39
39 1 2 13 I = I 18 5 2 27
40 3 2 9 2 - fi 16 13 2 16
41 2 2 12 — — s 16 13 9 292
42 - 1 6 = — ) ; 7 q 9
44 = - 2 — - - 9 2 .3 2
48 = 3 = - 4 3 1] 3
17 39 | 259 29 24 6 | 374 340 18

APPENDIX VI-——continued.,

2 se : 31'111“1[’!['}.
ling 155 Il‘ll]illl‘_\‘_ 8 '[‘.I'Iiltt.'.‘a', and 142 sex undete
381 [illl.:hl( mg 1o - 4 2

4. NumBEr oF GONADS EXAMINED :
‘ Males
i FFemales Y | _f_lnivl
; —— “wus | = | Oudiet Spent RI’Pi’ otg Y
Place Date Spent | (Fry) Kpg Stg o I8 8 L,
Spe v s i
S e Y e — :i _—
i = 1
5 = = 17 - _
~ — 2 — ¥ i 15
KK... [ jan. 22 .. 6 - 8 — T 27 3 P
B.Joo. | Feb, 11 .| - ; 21 s g : 5
Mal. .. | March 8 .. 42 — = o 2 = o - :
M.B... | May 1% . ‘ - - = s - B
K. .. | June-July = = - —— 33
Mar, .. | June 27 .. = 2 Il = == = 47 3
= ) 34 - 31-32 | 20-38
51 = 3 22-38 | 31-32 | 2
21-42 | 35
35-46 — ; =5
Range of length (cm.) | 3046 | — 35-46 R, g 260-550) 430 70-560
(gm.) [300-900] — [470-1100] — |1
Range of weight (gm.) [300-¢
5. MerHOoDS oF CAPTURE,
C.D.I. gill nets
Tativ C.D.T. o
g g Native = —— P
lative Native R seine o " 3
I\..l'll\’.( traps gill L 5 4 )
seines nats o |-
. T 163
e 12 44
= 1
186 2 7 27 46 2041
Number 438 e 55 20 30-40 2746
3-46 3 =
Lengih I
6, NatTive REcorps,
SANI,
Females
Range | Av. | 5| Males | Sex |———|———|— . Sm
i No Ilmlgi‘h length)FFemales Males ? | Spent | Eggs | Dev.
Date lotal L'L'“{l (cm.) | (cm.) ] o St v '-] T s 4
no. *Xel Il S b i ) | —— 3 27 3
o = . 33 7 ’ 0 — ‘
e T o 56 . 17-42 | 31 o 0 |30 = 16
6.2-14.4 426 o 9739 | 35 33 y o | 5 0 - | &
17‘4_-‘ 3.6 1:?? 48 | 9541 | 35 4;3 4 0 0 0 . o
i?? f??u 435 | 35 | 2640 | 34 ol ST BRRAGE W s | 0 2 | M4
ol.7-27. — i — | . : 68
80 | 159 | 17-43 14 H i
1,980 ‘
KOTA KOTA, " g g 5
1 11 2 G 1 1
: 31 7 28 0 16 1
. 3 39 | 20-41| 31 o 9 0 | 2¢ 33 1
10. 2'_14"! ]S(;i 37 2240 % :;: 9 0 5 (: 26 2 1
o -10.4 526 | 40 | 26-42 | 32 Z 31 00 LI
llzg.;éli?u 160 | 34 |25.38 | 3 ¢ 2 | 1 |4 | 18 : L
928, 3 - — 7 4
8| 150 | 1842 135 4 | 1
3,08 : —
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ArrENDIX VI—conlinued.
APPENDIX VI ~continued,

L g A L UNRE L8 )y & Y < . . s, s, « 3 er lI!!.ﬂ[‘li),
IMBE Al ONADS EEXAN ED 7 clg L 5 i 1 24 sex unde
8] (lll luding 34 fem e 17 males, anc 2 X i
AMIN e i
i Nt R C L§ b

Males - Onetisg
Females = P ot R
BAR. Ncuiga, g - Rpg Stg Luiet
— - —|-— . Ouiet Spent PE N ol
Place Date _‘-‘.pvul Rpg Stg e i | | —
Range | Av, Females ?\Ia.lc.‘-i_ e, e e [ n — — -
Date Total No, | length length | Females Males | Sex (— — , e T e _‘-3:11 1 = = 5 1 5 -
no, exam. | {em.) | (em,) ? Spent | Eggs | Dey __f"l_ll ! _“E =t KK, ..| Jan. 23 e '[; 10 = 'T; - - Bl 6
9.3-29 .4 549 | 66 | 2341 | 33 33 33 0 | o7 3 0 : 30 j Ma[';- 2 f{f}g;"" 12 .. l o =5 | = 1 1 0
2.5-19.6 189 | 56 | 2940 | 73y 16 40 0 |13 0 3 0 38 5 M.B. .. T 0 8 sais
20.6- 1.8 S8 81 | 2741 | 39 9 22 0 6 0 0 3 15 23 15 . 31-37 31 23-34
4.8-31.10 99 41 |89 2 | 45 [ g8 | S 0 0| 6 9| 3|2 so.a7 | 0636 | B 1305400
e | | T g = ] = — = o s, - 29 % B 300-4700 300 L
' 0 49 . . s . 5 86 35 Range of length (cm.) 340590 o E
949 | 194 | 1240 73 | 121 0 | 46 3 9 . | .
Range of weight (gm.
Kasouzra, - 16 4, MerHops 0F CAPTURE. ]
9.3-29.4 912 52 14-33 | 93 16 29 7 5 3 0 8 13 13 : <15 1 il ste
2.5-19.6 184 29 | 12-33| 9g 6 23 0 1 0 1 4 10 5 s C.D. e
20.6- 1.8 125 20 |1 19-33 | o4 5 15 0 I 0 2 2 10 o Native Native il 'H' — g e
4.8.31.10 PO %9 [s8s a5 | 4y | 3| 0 0 0 | 4| 20 | 14 |21 seines hand- trap: 5" 1 S |
T I B = e e —— T - net J
l L709 | 160 | 11-33 51 102 7 3 7| 34 | 47 |55 S| 3 i | 62 6 i
f = —————— = | \
| 1, I
! 0o+ 20)- n, -
l 1 SHIRE RIVER, Ncurga, N . 7 : 43 32 22-39 20-28 cr !
. —— v - 30 L
i 4.3- 8.4 20 63 | 19481 87 | 39 | a3 01 i@ 26 (0 ( 0 | 22 |1 / 3147 22-31
| 10.4- 6.6 13 10 30-44 37 6 4 0 5 0 1 0 3 0 Length S o .
| 7.6-23.8 1 1 45 | 45 | 0 0] o 0 0 1 S e
| 24.8-27.10 60| 13 |3645| 40 | i3 0 o o O] m=2| 1| ojo % Hame e
1 —_— | —_— ——f— —_— . SANI.
!f 345 87 | 19-48 50 87 0 | 9 26 13 2| 2 | U Females el
l 6 | Av. ales | Sex |———|— Trev. | S Big | Sm
I Kasomera, N :é::;;hll length|Females| Males h(?‘c Spent | Fggs “(_.\-_- j’i 18 A
| 2 : o =y — —_ Jate Total I . cm.) o | S === . e —
,- i o8 a| & s | 6 | 2| o3 3 =t 5 | 6 o no. |exam:| (emd))fem)| ] - == -
[ 4= 6. > - = 2 — | oaiaa | — =
| 7.6-23.8 7 5 | 2232 | 9g - 2 0 0 0 — : ( e = 0 | 2426 | 25
24.827.10 0 0 — || = _ = .2 [ = = = | = [= 6.2-14.4 . :
Ml ——— | = ——— T ] I = —_8_ KOTA KOTA, 0 0 3 0 i 1
' 30 | 18 | 1932 | 14 0| o 0| — 4 6 , 3 21 0 0 0 5 0
[ ; 5 | 28-34 | 30 pe 2 0 ! 0 0 2 0
I 10.2 28 4 o | 3 |2335| o8 6 ol ol o 3 _
‘!! . 12.6-31.8 ﬂ 2 | 30-37 | 33 G | w BE 0 3 7 2 “
: F. LABEO C‘l':’..".-\-’.’_)f?f(,‘US. 1.9-28.10 cOUY W= (i __i | 4 0 1
| === 5 |23-8
i L. Torar Numsrg HANDLED BY 1y SURVEY : 81, 26 18 ||y
I — T :
[l ) v SPP. (Utaka.)
. ROMIS S
| I Place Date Number Gl PT”( i!.»\-:-n-ir RECORDS. .I
| —_— S - X s ‘ |
— —_—
| BAR.
: Kota Kota Jan. 22 9 Females ol |
i Fort Johnston Feb, 11 e 0 A | [ Big | Sm
[l Malonda | March g s 60 Range | Av. | = es| Males | Sex |————— s | Dev | Sm 18 =
Monkey Bay <3 -« | May 12 - 12 - No. | length |Jlength|FFemales ; Spent _1,,_}3.-. SRR [ S5 f] SR __6
Kota Kota & Marembo | | June—July o 0 Date ]{’:d exam, | cm.) | (em.) e ]‘—' 0 0 l) ? 0
no. e ol — q : 9
— EERIY FE— p o “ A H I
81 S 557 5 [ 10-14 | 12 18 1 0 L _7 T~ @ | i 0 !
9.3-29 4 1132-10 19 10-18 12 B __——2 7 8 3
4.828.10 i) Jo9 1 | 20 1 3
2, Sizg: Range of lengtn (81 measurements)—2( to 39 cm, 1,917 24 - [2. Rarely mentioned in records.
' , TA, and SHIRE. Rare
' Range of weight (70 weights)—100 to 590 gm, SANI, KOTA KOTA, and l
g 41
Range of condition factor—0-7 to 1.3, [
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: " ] spENDIX VI contined.
ArrENDIX VI—continued. APPENDIX

{ ¢ s g FFERENT SIZES—continued,
3. NumpeEr orF FISH OF DIFFERE

H. BAGRUS MERIDIONALS. S 3
T 0 Av. No., from
I. ToraL Numper HANDLED BY THE Survey : 564, o - _— o ?v\t. i :]Ia_li\:c
Length | K.K. [ F.J. | Mal | MB. | KK} dar wghd. | (gm.) | C.F. [records
Nace . ) . I I M pR==— Se—— I N
e _I_h.i = Date Number ( ]_ S I— M o o 10 8 1440 09 f!
B e = 54 _ s 7 1 g - 19 18 1400 f_l-%: ;;
Kota Kota . ; 55 - 14 = ; o 14 13 1600 04
Fort Johnston | | i f:“f, f? o S; 56 =; —~ 5; : :j . 7 7 :5;33 : :; IE:
Malonda .. . I = s 57 — == i ; Z‘ 14 14 : : v
Monkey Bay .. f&;;"h g o 58 - — 2 2 : - 13 i i 2
Kota 1ot i i o ‘ 8 a1¢ : :
Marembo . 10| dwmequy T T - T I N O o S I I S T O
.. i «« | June 27 £ 1 61 - B I 1 3 = 5 5 2230 0-9 ;:
= 62 o= — 3 2 - - 9 2 2150 0-8 16
564 63 - = 2 — — e 2 2 2600 10 8
64 - i ! ! % . 8 8 | 2715 | 10 7
" 65 - 6 — f . 4 4 2700 0-9 é |
2, Sk Range of length (493 measy r 2 1 - . 3 2800 (-9 £ .
. ; t ; rements)—19 (o 98 66 — ] o _ 3 v o ; ¥ I
f Range of weight (445 weights)— 50 t}u 9505(1;?:? =5 67 - = j - = g B J;E:;:; ? ? .; |
g A : 3 a . [ — — p 1 £ 3
| Range of condition factor—0-4 ¢ 1.8, gg : B 1 — = - 2{ 3 3465 1:0 1 '
| o E, B 1 - 2 ) \ I 4000 1:1 f; :
it 3. NumBek or Fisy OF DIFFERENT sizps 3 = . : 1 g l . It’ 0 I
S35 . — — o = 0 e T = P ]
i ;‘: . = == — — 1 1 1 6000 15 2 i
I'I Length K.K 1. \ No. | 7:1 . = — & =2 I | 3600 ll}ﬁ : i
| 2 RS 1] 8 Mal, M. B » 12 i -~ Av, 0. [rom ) o 1 — == o 0 1 4200 g
|: (em.) i K. K, Mar, Iotal No. wt {\v: native ;g _I - 1 — == o ; 1 8000 17 1 E
|: PR pe—— __I__ e I N _wghd._ _‘{_gm,) C.I. | records 77 o | — = - B 0 — = - l’ I
, x — - - = - = I I 50 | 07 — = - - - . — - ’ - - - 3
I &l - = — . = = 0 = — = — 80 = - = — = = 1 4 5900 L 4
I ﬁ‘; = : = — — N ? ™= — = - 81 . = 2 — 2 = | 1 8000 14 0
! 2:‘ Ry - = o Ny _“_ {l] | 90 0-8 — 89 o o 1 — _ 1 I 7000 1-2 'i;
1I: . e - S 1 1 — i, T "t s _ 3 i S 1 ] o 1] — — =T
[ 26 s 2 = I . ; | ; > | o8 = . - _ - - ) ! I 7000 11 ¢
| i = — 2 . ¢ : = ' = — ! = — = = . |
I 3; - o= — 2 K = 3 2 115 0-7 = i - - = — - i | 8500 1-1 0 '
i ; ~ = I 3 4 1 9 [ 99 = 92 = = — = - | I 9500 | 1-1 I
I 29 — - = - - — 4 4 165 0-8 2 e — ; - — | = - - |
; 0 | — | T | = z | = = o | S| . ) 5l 1l =13l =|=}|=|l=1=1/|=1973
i 31 . _ 2 : = - 2 1 200 07 2 * - - =T | 55 39
| 32 = — - S - - 7 6 240 | 08 ! = | 250 118 84 1 72| 4
I :ﬁ _ = Z : — — 2 I 270 | 0.8 1 i \ i
I : = o = 5 5 3 < 203 o JeX ate ed).
| 5 o ~ lg . - e I:E’ 'g \2;"; H S f 4. N G ps ExamiNeD : 455 (including 239 females, 205 males, and 11 sex undetermined)
36 = = : » § : UMBER OF GONADS EXAMINED © 400 2
36 — - 8 4 ; = 13 13 350 | 0-8 2 ;
37 1 2 10 : — 15 15 370 08 4 Males ,
38 1 = 13 ; % = 19 18 410 0-8 2 IFemales T s . || Queries
39 . B > — — 6 ? N 5 } i | — Nl 5 St Ouiet
40 o - f 4 1 ik 17 I; iég [l’g I.‘I:r Place Date —m Rpg Stg Quiet Spent Rpg I Stg (i )
41 1 = 5 jf ; - 4 4 520 0-8 24 - T | o | o I 0 1 M
| 42 = — 7 2 :! w pe 1 565 0-8 5 K K an, 22 an I . i 3 0 ! ; ¥
| 43 1 o 1 4 2 — 11 11 640 0-9 13 B ._I « NG -[}: ‘b. 1 o 1 0 0 0 0 6 18 74 1 M
" P == - 3 3 > = it 9 710 | 09 11 Mal, .. | March 8 29 29 z o 0 2 3 i
45 = i ;5 ‘5 2 —- 8 8 765 0-9 5 ; ] ‘ll-j' S :\Ilarb 1 is = ; 0 1 i1»9 b 2 o 35 0
46 1 ) 18 5 5 ~ 15 14 790 09 14 e B B b 5 8 31 e .
47 — = 8 2 = 24 23 860 0.9 5 Koo.. | June-July .. I I == 1 25 165 4 M
- = 1 5 i 2 o8 25 21 995 140 13 34 35 16 154 0
49 - i 17 9 x = 15 14 1000 09 21 ‘ g B 36-67 | 43-50 | 24-71
o 2 - 12 3 3 - o 291 1050 | g 23 Range of length (cm.) 98-82 | 38-82 | 4396 [ 19-8
2 o g k4 5 2 2 > 1150 [ (.9 14 wghEhimRgRlEY. | o 0-6100 400-3000/700-2200| 80-3500
. s = s ¢ o0 3 390-9500| 50-6 ’
| 53 i 1 1? T, 3 13 :: 1[ -;-;‘; 09 8 Range of weight (gm.) 390-8000[490-6000/690-9500
= - g b 300 ()4
! T e 1 | = L 13 1385 | o i o
142
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APPENDIX VI—continued.

5. MerHons or CAPTURE

Native ¥ gt T : . i
1\;::{:’: f\fltwc ;\fatwe chw | C.D.F, gill nets
R I : i Imcs_ gill net long line 5" = _‘4_*-_- i ';” 7 PY
Numbe . | N __.—H_P
nber 82 15 | 11 105
- _ . g 179 B
ength (cm,) 22-78 38-82 — 54-82 37-9¢ . i
54-82. 37-96 37-68 19-67 24-57
6. NaTtive REcorps,
SANI,
. - Range | Av
Tot: ‘ mpt { .
F Dicta l‘]’(}ll (\;](:;1 IE(-{!:;_:”}\ l(cngl}: Females| Maleg Sex St les M
| R L i em, cm,) ‘ T | Sot | e | o "sm
I P ‘ LS S Pl : Spent | lggs [ Dev | Sm | Big | Sm
! 17.4- 3.6 jzg ét; 4(: 7257 15 B4 . | sl &l 31 T
‘ 7.6-29.7 21 | & |a29| 64 | 51 | 22 | o |4 o | 0| 8|83
| 8287 261157 13181 [ 55 | 35 | 39 13 o B1 415 1y
. . 303 89 | 29099 | = ¢ g |2 £ ‘ ; t
| ey 1| 54 49 40 0 1 20 ; o 5 |21
. 1,072 | 245 | 00 1¢ | e e I ——= : = uBlic.
| 245 | 29105 150 | o5 | o | 66 | 99 | 11 [
| 44 52 43
)
| oumeras ’ KOTA KOTA.
| e 222 I8 | 31-93 | 48 9
| 41410 s 38 13 39 9 1) (5 4 r
| 12.6-31.8 223 | 37 |30 e8| 1 7 5 ; 0 / i aE
! 1.9-28.10 272 | 50 | o038 | 47 27 10 0 | 5 l i i | 7
| _ wE) 29-86 | 36 26 24 0 rla : o ¥ 3 ;
I 55| 18 ez | o o ——— . - p =
| 23-100 71 47 0 11 _13_ _n_ 28 14 83
[ 9.3-29 4 23 o
Sk .Ii.; 14 | 5080 | 58 11 3 0
20.6- 1.8 5 74783 | 59 3 i 0 3 0 0 0 i o
4.8-31.10 25 5| e & H 2 2 0 0 0 ’ s |0
| L 5 10 | 4078 || &7 4 6 0 0 i 1 2 o | @
S Ml N O LR 1 1 2 0 6
| 278 | 36 | 40-83 20 | 16 | o = & | & =
i 16 0 11 1 4 4 10 6
| 05201 Kansosorg,
| 912194 |£ 9 3090 | 46 5 4 0
| B i g H 40-64 | 3] 2 4 0 j g ? ; H l
4.8-31.10 9 = I = 0 0 l ; M
. 2 1 = 0 0 0 0
_ ] == | 0 0 0 0 R TR i
27 3 « I T e i al i
16 | 30-90 8 8 0 6 0 o [ 7 e
~ SHIRE RIVER.
s Eg 32 7 | 36-50 | 43 2 5 0
7.6-23.8 = 4 | 4249 — ! 3 0 l 0 | 0 ]
24.8-27.10 i o | 15751 58 2 3 0 : ' 1 0 2 | 8
v 6 8 57-76 65 6 0 0 :: I : Y I 2
A .S 1l S W ol I 5
o 75| 22 | 1576 Tl e s . e
“ 2 0 [§ 5
144

ArreNDIX VI—continued.

KANSOSOLE,

Range | Av. Females Males
Date Total No. | length |length |Females| Males | Sex |-— - == -
no., exam, | (cm,) | (em.) ? Spent | Eggs | Dev Sm Big | Sm
21.2- 8.4 12 5 | 3740 | 39 1 4 0 0 0 1 0 3 1
10.4- 6.6 4 4 | 3543 | — | 3 0 0 0 0 ] 3| 0
,7.6-23.8 17 13 | 38-54 | 46 5 8 0 I 2 | | 7 1
24.8-27.10 24 7 32-55 46 2 5 0 0 1 1 0 3 2
57 29 31-55 9 20 0 1 3 3 2 16 4
[. CLARIAS SPP.
1. ToraL NUMBER HANDLED BY THE SURVEY : 311,
Numbers
Place Date —_ f— —— :
Mlamba Sapuwa Nkomo Kwazula | Species ?
K.K, Jan, 22 .. 25 39 0 0 5
7., Feb. 11 .. 7 0 0 0 4
Mal, March 8 .. 41 45 26 5 12
M. B, May 12 .. 16 0 14 18 3
KUK, June—July .. 51 0 0 0 0
140 84 40 23 24
2. SIZE,
Mlamba Sapuwa Nkomo | Kwazula Species ?
Range of Icngth 31-94 25-107 37-97 33-77 42116 cm.
Range of weight 160-6100 | 10011000 | 330-6500 | 250-2750 | 460~ 7 gm,
Range of C.F, 0-4-0-9 0-6-0-9 0:5-0-9 0-6-0-9 -
(commonest) 0-5-0-8 0-6-0-8 0-6-0-8 0-6-0-8 -
3. ToraL NumMBer oF GONADS ExamiNgp : 227,
Fish Number Females Males Undetermined
Mlamba 121 63 -18. 10
Sapuwa 33 16 !E‘I 1
Nkomo 4 l. 17 23 1
Kwazula 16 9 ? EJ
Spp. ¢ 16 7 6 3
227 112 100 15
145
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A VI P, Arrenpix VI continued.
PPENDIX —conlrnued.
4, STATE oF DEVELOPMENT OF GONADS. g; Rt oo
SANL. Mramsa,
5 i Females Males
Nlace ate — | ‘ Queries :
Spent Rpg St Yuiet T = : e L2 Range | Av. : Females Males
) pen PE g Quie Spent ‘ Rpg ‘ Stg Quiet . Date Total No. Jength | length|FFemales Males | Sex — - ‘ B —
Mruasana, B exam. | (cm.) | (em.) ? Spent | Eggs [ Dev. | Sm Big | Sm
KK, Jan. 22 6 3 0 0 0 0 3 0 = — —— 2 = = 1 & 1 & s B
.. Feb. 11 1 0 0 1 0 0 0 0 1 ¥ 6.2-14.4 13 6 |20-47| 33 1 5 0 1 0 0 0 5 0
Mal, March 8 9 2 1 5 0 3 3 8 M 17.4-11.5% 33 11 | 2052 | 40 8 3 0 7 0 0 1 0 3
M.B, May 12 2 0 0 3 0 0 0 8 i 7.6-29.7 55 27 | 27-51 | 38 5 22 0 1 0 0 4 15 7
K.K. June—July 0 0 0 28 0 2 0 20 1 F 31.7-27.10 64| 30 |27-52] 34 16 14 0 0 2 6 g | 10 | 4
18 5 1 37 0 5 6 36 3 CHIKUTA.
Length 32-73 | 34-56 41 30-71 — 44-94 | 31-61 | 32-79 | cm. 17 4. 4 5% 3 2 | 98-100[ 99 0 2 0 0 0 0 210
Sapuwa. 47-6-29.7 g & gioy - il o] o o | o 'l o
K.K. Jan. 22-Feb, 8 0 3 0 0 0 I 0 0 = 1.7:27,10 B @\ zi0 B | S| ) ) =) =5 b=l
Mal, March 8-May 9 8 0 1 0 I o | 3 | im 179 | 84 | 20-108 36 48 0 9 3 9 | 15| 3 |15
4 11 0 1 0 12 0 3 1
KOTA KOTA, MriaMmBa,
Length 56-64 51-75 — 47 =5 52-76 95_65 .
e 344 085 J e, }i].2--14.4 170 | 37 | 17-58 | — ;g éi 8 ]g z 1? 1 s |2
KOMO, 1, 3 96 5¢ 1858 e ‘
Mal. March 8-May 9 1 ! 1 1 0 6 | 11 | F 1;::;-;];?23 5}3 3(: 20-56 | 37 13 13 0 1 0 3 9 8 | 5
M.B, May 12-June | 4 1 0 3 0 1 1 3 |1 1.9-28.10 99 44 | 20-64 | 41 20 24 0 1 0 6 13 19 5
5 2 1 7 0 =z | & [ 14 ' CHIKUTA.
Length 54-88 58-97 53 37-73 — 54-92 73-93 51-89 | cm. 10.2-14 .4 2 0 — — —_ = 0 “) g : [; _I. " 0 T ; 6
KwAzZuLA, 14.4-10.6 2 2 [60-78 | — A { 0 0 0 0 i} 1 0
Mal, March 8-May 9 1 I 0 0 0 0 0 0 12.6-31.8 1 1 . 0 0 o 0 2 1 9 0
M.B. May 12-June | 1 0 0 5 0 0 0 6 ]l -;"I 1.9-28.10 20 12 61-108] 99 3 9 - .8 LS £ )
e — =RE e T | | . 5 93 0o | 19 4 | 31 28 | 67 |26
2 1 0 B 0 0 0 6 9 460 175 17-108 82
Length 49-77 76 = 33-42 l e o 37-77 p— BAR., MrLamBa.
. w 2
= 9.3-29.4 21 6 | 41-70 | 50 4 2 0 *li 8 g g i g
5. METHODS OF CAPTURE. 2.5-19.6 3 2 3543 — 1 i g 0 0 0 1 1 0
20.6- 1.8 2 2 | 40-51 | — 1 o 3
DR Gill 4.8-31.10 12 7 | 3562 | 44 3 4 0 0 1 0 2 1 3
Ifish Native | Native | Native long Trawl —I- “_ “c_l‘i
seines lines traps line 5” 4 | .;:__|_ ———| Bought | Hand CHIKUTA.
= o R el = ot _____| _l__‘ | 2 line = =~ = =
Nt 34 2 | i MLAMBA, B e e 4.8-31.10 1 — 90| — — = = =
umber y 41 1| 4 28 . . - b T ik i 3 - TR B 0 3 5 3
Length i 31-49 | 44-46 = 42.9 l o ‘ L2 2 7 1 39 17 | 3590 9 8 0 5 1 :
g | 4 70 | 55-73 | 47-73 | 32-50 | 3035 i i 1 39
SAPUW : 5 ;
Number ‘ 57 ‘ 1 E 2 | Jessl] 0MU|M'[4 | ‘ 3 ' g SHIRE RIVER. MraMBA,
Lengtl 50- i 3 5 . i 2 -
ength 50-81 60 74 | g | — | 51-68 | 52-65 ‘ 52-57 ! 25 ! - ‘ = 21.2- 8.4 32 2 34-39 | — 1 1 0 0 E _[} _l _0 _!
T 10.4- 6.6 17 0 B | — el i 2 - 1 = = [
Number | 0 l o 0 17 (;\homo, 5 6 7.6-23.8 0 0 - o= = = : - - o e |re—
Length = — i = 52-92 ‘ — | 6397 ‘ 48-60 | ,“5'_‘48 ‘ 5_11 || 0 l = 24.8-27.10 4 0 — | = = = | =
i i S W LA i 5 i CHIKUTA,
_ength = 49-77 — 7% | = \ 76 ' 4450 | 3342 ] 351) ] 0 1 =, 24.8-27.10 1 0 96 | — - — G| A== - o ‘ | R
N = o e el o 0 | 1
Number ’ 8 l I O [ o e § 54 2 | 26-96 ! ! yrd 8 0
Length 84-103 . ‘ y ‘ . i) y . 2l R 2 A EHECieE
£ 115 LR - — | 62-98 — ! - 5-11 ( —‘f i 42 35‘% * The records for Sani for part of May and carly June arc missing for this and some of the following species.




ApPPENDIX VI—continued.

APPENDIX VI continued.
SANI. Saruwa, 4. Narivie RECORDS,
SANI.
. Range | Av
e lI:;J:t,'ll No, length |length |Females| Males | Sex Fotak rades
i . exam. | {em.) | (cm.) i o I Ve e = ===~ Range | Av, Females Males
6.2-14.4 e P ———— | - ¢ Spent | Eggs | Dev Ssm Big Sm Date Total No. length length|Females Males | Sex |—— —— = = —y
]?’1.. 4'41- 1?; lg él;-—?% 59 11 4 U__ 9 i T o 1 = ——- no. exam, | (em.) | (em.) ? Spent | Eggs | Dev Sm Big | Sm
g ¢ 5370 | — 0 3 1 — e s ——— 1 f—
2 2
51.9-2710 7 e s AR 3 i 0 : o o 4 L]
.7-27. 17 9 | 4380 | 54 3 8 o (1) 3 0 2 3 | 1 4.7-27.10 3 3 | 3642 | 39 2 1 0 0 1 0 ! o | 2
= I siit] ISl 1 2 5 | 1
221 : ) W = f [
34 | 41-94 19 15 0 | 12 1 2 s T | = KOTA KOTA.
Beon . 10.2-31. 3 23-5 3 3 3 0 1 1 0 1 2
10.2-14.4 138 KOTA KOTA, Saruwa, 2 ! I 5 | 2550 [ % I | ! | | ! | h :
~ ".' -4 3 21 40-70 2= 9
| :jé 310 T’i 18 [40-63| — 13 lg g g 9 0 0 o3 BAR.
1.9-28.10 . g P . 0 0 0 2 i 9 T | 9.3-29.4 | g o sefi= 0 &) &o@ e 1 w4 Gl 4 1] 0
i ] - ; 17 0 0 0
L i) [ | R 11 1 15 2
496 35 - ) ) e S <.
70 | 3587 36 24 - 5 TR e SHIRI
BAR T I . sl (i = el il e .
; AR. Saruwa, — NI Se— S S L e T T
4.8-31.10 | 6 | 3 5065] — | 2| 1] 0] 0 | 2| | 13| 10 | 2389 5 5 0 1 2 0 2 3 | 2
2 0 o [ 0 | 1 g
SHIRE, Saruwa
G 9 ;
24.8-27.10 9 | 2 45-92 — 1 y B "
| 1 ‘ l 1 ° | g ‘ : l ! 1 g K., BARILIUS MIC ROCEPHALUS.
1. ToraL NUMBER HANDLED BY THE Survey @ 27,
J. BARILIUS MICROLEPIS,
I. ToraL NUMBER HANDLED BY THE SURVEY : 97, Range of
Place Date Number Range of Range of condition
length weight factor
Place Date - Range of _— - — — - —
08 Number Range of Range of U(:nd{;lir_\)n
=— e — . length weight factor Kota Kota .. Jan, 2 1 37 cm, —- =
Fort Johnson Feb., 2 3 o = Fort Johnston I'eb., 11 e 11 24-31 cm, 110160 gm., 0-5-0-7
Malonda . March 8 May 5 93 3‘?"39‘ cm, 370-490 gm, 0809 Malonda March 8 i 15 20-34 cm, 50330 gm. ~ -0
Monkey Bay May 12 ¥ 1 Z----Sf; el 2700 gm, 0-6-1-4
: i cm, i w0
Av. C. I, = 0-95 (for specimens over 35 cm.), 9 Numper oF GoNADS EXAMINED 22 (7 females, 6 males, 9 sex undetermined).
2 \ Females Males
. Numper oF GoNaps ExaMinNeD : 45 (20 females, 19 males, 6 sex undetermined). -"fP'mt v g 9934 cm.) ‘?_EZM o 2 (22-31 cm.)
Females 2 g Males :[l)'{: (; it ' ng,- 3 3 (—--31cm,)
spent .. spent .. 0 R o 20 ¢ ie 1 (29¢
‘DB : 3 34 1 (20 cm. quiet (29 cm.)
L{)g 2{[1) (39-66 cm.) rpg. 9 (38-63 cm.) quie ( ) 1
‘ql?ilcl 0 -‘:1!{_- g : (47-61 cm )
e ule ¥ \
1 (29-48 cm,) 3. MpurnHons oF CAPTURE.
3. MerHODS 0F CAPTURE. C. D17, gill nets
Native Native — 1 | o —| Trolling
e LIS C.DF. g seine traps 5" 4 ) -
Native Arab Native | C.D.F. — - D, gill nets P S| [ttt | I == e —
e REIC seine traps seine 5" il ;r_ a _f;_ —|—————| Trolling Number 3 8 9 v : * s
e = R 3" g
Number .. 27 20 13 = — = e B 33 29 925 2931
T - an o an g . 24 — E——. Length {em)) .. 20-37 22-24 — B = ==
Length {(cm.) 36-63 33-66 38-52 214 .-,2%1 -182 49 I 2 2 I B e
b . A 38 27-30 94_-,5
—— 149

148




APPENDIX VI—continued.

4. NaTivei REcCORDS,

ApPENDIX VI—continued.

3 Mernons oF CAPTURE.

SANI. C.DUF, gill nets
Native Native T g s 3 2¢
Range | Av, Females Males seine gill net S == — — =
Total No. length | lengthiFemales| Males | Sex - ; | — S| [ -— A ———
Date no, exam,. | (cm.) | (cm.) ? Spent | Eggs | Dev | Sm Big | Sm 49 45 15 2
e — T Number 54 38 1 ' S5 i
BB o 29-52 ¢m, 28-50 cm, =S
31.7-27.10 3 l 2 | 25-29 | — | 2 l 0 | 0 0 2 0 0 oo Length 18-58 em., 45 cm, 40-06 e e
KOTA KOTA.
10.2-31.8 | 66 | 7 |21-30 | 25 | 5 | 2 %l @ § o2 o7 @y ila i
4, NarivE RECORDS.
BAR. [
SANIL. Kuvu.
9.3-19.6 4 3 20-22 — 3 0 0 0 2 1 0 0 0
4.8-31.10 1 1 21 — 0 1 0 0 0 0 0 0 |
? - — L — SREU| (GOSN (S — 0 Females Males .
74 13 | 20-30 10 3 0 0 4 3 : 1 2 Range | Av. | | | g [ —— i o
e b l(engt)h I{L::]llﬁt)h Fociein diaes L‘ Spent | Eggs [ Dev Sm }_Jlg } 5-;21
Date no. exam. cm, X ] I — R Ly = q
Y Do — ; 0 0 1 8 | 3
L. BARBUS EURYSTOMUS, 6.2-14.4 | 37 15 | 2346| 35 {l] H ;: :} 0 0 0 2 2
R : 34— 1 ‘ 0 ¢ ‘
I, ToraL NUMBER HANDLED BY THE SUrvey : 139 17.4=12.5 28 11 | 34-50 41 12 11 0 2 0 0 1 3 0
iy 7.6-29.7 64 | 23 | 22-49| 36 5 " 0o o I 0 1
31.7-27.10 30 3 [9540| 87 | 2| 11 7| ———1 % & | & 7
e e} —— . 3 a ]
Range of =il i . 15 34 3 &
Place Date Number Range of Range of (.‘“ll{f'i,liun 159 52 21-50
length weight factor
- = e KOTA KOTA. Kuvu.
Kota Kota .. Jan, 22 iz 10 28-42 cm., . o s i 9 0 0 1 2 3
Fort Johnston Feb. 11 e 6 41-58 ¢m, 820-2000 gm 141-1-3 = 3340 | — 3 : 0 0 0 3 1
Malonda March 8 .. 48 18-58 cm. 2902400 gm: 0816 10 .2--]4“? C;g g E{;} 40 o 4 4 t‘; j 0 0 5 12 2
I\i—unk{'_\_«' Bay May 12 - 9 38-52 cm. 6001400 gm. 0-9-1-5 };é '_];D'S :}'i 21 2050 | 39 7 14 (I e 0 1 0 6 2
Kota Kota . June-July e 3] 29-56 ¢m, 260-1880 gm., 0-9-1.9 1 'q'__':,:*' 10 42 10 3049 39 1 __3_ el Bl | S IR T ‘_ — .oq -{= - —
L ) " - s R | S B oM SRt 2 | 8 0 I 5] 2 *
133 18-58 cm, 220-2400 gm, 0-8-1-9 294 48 | 13-51 5 31 -
(109 weights) Av. 1-3 -
BAR., KADYAKOLA.
2. Numprr oF GoNaps ExaMinep : 110 (including 59 females, 36 males, and 15 sex undetermined), ) 3 0 5 0 10 0
9.3-29.4 00 | 19 | 38-66 | 48 . 4 0 I 0 0 1 g | @
Females Males 2.519.6 7 3 J;?s _3(1) 42 g | 0 1 g :: :] |I| :
Place Date — — S | Gueries 20.6- 1.8 4 ¢ | sepe | — 0 | 0 0 ) | I N =
Spent Rpg Stg Quiet | Spent Rpg Stg Quiet |~ 4.8-31.10 3 1 | O 1 . _T e 0— — t_s— = ? 5 : 12 1
. B e = h 20 | r=———=— | B¢ 12 :
—_— 36 25 34-72
K.K. Jan, 22 ., 0 0 0 0 0 0 1 |
E.]. l'eb, 11 0 0 0 1 0 0 . & 3 YAKOLA,
Mal. March 8 .. 1 2 1 1 0 3 ‘I} é i SHIRE. Kap
M.B, May 12 .. I 0 0 I 0 0 0 : 2, ; 0 0 0 0 00
KK, June- July 3 1 1 42 0 3 ! 3 i : Y 1 ’ 43 — 0 0 b = ~ - :
— et p 7 va— 8. . —_— - e 0 )
— B N — 3 — | — 0 1 0
5 3 2 45 0 n | @8 | 21 | = STy - 42| — l ¥l % 0 o f 0] 9 L1
b S ARGl < 0 SR S S
g P ; 1 41 L SNSIECr) M-
Range of length (cm, 41-58 43-53 : a1 . 24.8-27.10 4 ol | | S ) S 0 1 0
g gth (cm.) 49-53 | 31-57 - 35-44 | 4142 | 29-50 — —% | 3453 1 1 1 0 0 |
Range of weight (gm.) .. (750-2400|1100-1600[1600- 1900|2600 . 32 : —d
1900[260-2000 430-980 [890-1000{270 1600
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APPENDIX VI—continued.

ArreExnix VI continued.
KOTA KOTA.

M., BARBUS RHOADESII,
l. Toran NUMBER HANDLED BY THE SURVEY : 156, R A Females Males
ange | AV. ) | ] I . = = e—
anisl Date Total No. length J({mgll; Females| Males htjk = l Eggs | Dev S Big Ei
ange pxAImn. cm. cm, ' : = :
Place Date Number Range of Range of condition e _ I?“'_ _(\ m\_ {__ —) — L= Y 0 0 0 1
length weight factor 10.2-14 .4 97 | 32 | — ] I 0 0 0 1 0 6 | 10
R — — 14.4-12.6 81 23 *| 20-87 | 3 ”J: :: 2 0 0 2 3|1
S o4 2§ 3 y . ‘
Kota Kota .. Jan. 22 8 23-39 cm, = = S o 5730 | 3 10 4| 0| 0 4 ! 5 ol
Fort Johnston Feb, 11 4 25-32 cm. 150-290 gm. 1:0-1-1 S i el et " 5 | % | 11 |14
Malonda March 8 34 2240 cm. 100-700 gm. 0-d-1-2 ~ 108 | 48 | 19-40 23 25 0 1 10 4 “ L bl
Monkey Bay May 12 14 24-36 cm., 100-450 gm. 0-7-1-1 198
Kota Kota .. June-July 96 2044 cm. 901000 gm, 0-4-2-3 T
———— BAR. None.
156 20-44 cm. 90-1000 gm. 0-4-2-3
(131 weights) Av, 09 SHIRIL
] ‘ _ ! 21.2- 8.4 27 5 26-36 29 1 :: :: ;l} :]l :: : 3
NuMpeER 0oF GoNaps ExaMminep : 143 (including 67 females, 60 males, and 16 sex undeterminable). 7.6-23.8 | 1 27 — 0 I o . - =t i =
24.8-27.10 0 0 = | = ) ) B B B e ey g
Females Males ) = == | 4 2 0 0 4 0 0 2 0
Place Date L | = b — | p—_— - = N (,}lll'l'il."\' 28 [ 19-36
Spent Rpg Quiet Spent Rpg Stg Quiet
o = i il S N, SERRANOCHROMIS THUMBERGI.
K.K. Jan. 22 0 2 0 0 1 0 3 - ' - tnE SURVEY : 105
1], Teb. 11 0 3 0 0 0 0 0 o 1. ToraL NUMBER HANDLED BY THE DURVEY: 5,
Mal. March 8 3 | 3 0 1 0 3
\1]; May 12 E; 1] 2 0 0 0 1 s Range of
K K. June-July . 2 l]—. 40 0 4 0 40 3 M ‘ sther Range of 1(;1[1_30 of cm’u{itinn
5 6 50 0 s | a T Place Date ! length weight factor
Range of length 32-40 27-40 22-36 20-39 - 26-32 — 20-38 | ¢m - o 1 o 2142 cm = =
2038 m, oz 21-42 cm,
_ _ Kota Kota Jan. 22 .. 25 5 . 100-950 gm. 1-1-1-6
o - . T . " ’ Lots - 4 g 21-40 cm, 9ol g
Range of weight 240-700 | 200- 7 | 100-360 | 90-450 — 170-280 == 70-540 | gm. 71;1011 Johnston l;icb_] ]:; ilzl 2442 cm, 140-1100 gm, 0 ‘J: 'i
lalonda March . ‘ m, 510 gm. 2
: Monkey Bay May 12 2 :E:;_.u :;111_ 100-900 gm. 0-8-1-6
3. METHODS OF CAPTURE, > Kota Kota .. June-July ]“. ’22 36 cm 120-600 gm, 1-1-1-4
Marembo ]uly e s 6 ) - TRy -
e A0 J0-1100 gm. 0-8-1-7
L T 10 21-42 cm. 100-1102 g il
Native Native Native Lines __._{:.'.I_J‘I ~EXl-new ? (65 weights) Av. 13
seines traps gill nets 5 4¢ q# ok
Niifbés 21 4 9 9 0 7 79 9 NusmperR oF GoNaps ExamiNep: 78 (including 32 females, 35 males, and 11 sex undeterminable).
48 4, IMIBBE 7 (a0 5 ILXAD s
Length 23-40 31-40 32-34 34 f— ' 0= : 25
3744 27-39 20-31 IFemales e — :\]ﬂl(..‘j —|——| Queries
Place Date T ] . Onie Spent Kpg stg Quiet
4. Namive Recorps, Tampa. Spout Rpg 1= Ti_ Eltt— —] — Ty e i__T
SANI, KK, . | Jan 22 —=—="1 g 0 0 g : . 7 13 ,I\‘I 1)
.y Feb: 11 4 4 : 0 6 7 6 I 1 -
B Range | Av. I Mal, March 8 8 3 9 0 0 0 0 1 -
Date Fotal No. length | length|Females| Males | Sex | emales Males M. B, May 12 .- 0 0 i 1 0 0 0 6
no. exam, | (cm.) | (cm,) 5 g e For o ——————— I K, June-July .. 0 0 0 0 0 0 I
e T, RES S Sl Bl | O | 1. apent | Eggs | Dev, | Sm Big | Sm Mar, July . 0 0 0 ! e ——
6.2-14.4 7 3 | 2882 | 30 : ) | 0 el - v S - = SRR =" .5 | &5 10 4 1 7
7.6-29.7 7 5 | 2037 | 29 2 ‘: 0 I 0 9 0 19 7 ' 2 .
31.7-27.10 Ty —— by e i 0 0 1 2 2342 | 32-38 | 32-41 | cm
- . 2 1 e 9 9597 |i35-42 | 23-42 | 32-3t : cm.
el ps & 1 B nw 07 21 25-27 |ax 5()-
e oo N = Ta1 = - Rilﬂg(: of length 26-39 27-33 Ay r ; 001 40-1000 440-490 1 450-900 | gm.
= ; ST - di e . i 160200 173011
- 14 8 | 20-38 31 5| 0 IS i s i _— = Range of Weight 290890 | 300-590 | 100 J
e 4 1 153
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AppENDIX VI—continued.

ApPPENDIX VI-—continued.
O RHAMPHOCHROMIS SPI. -
3. Mger 5 OF p : ) :
MeTHODS OF CAPTURE, | TotAL NUMBER HANDLED BY i SuRVEY : 144,
ol s . : I C.D.F, gill nets o
Native Native C.D.F. Erellinpii b= e e e e Number Range of Range of condition
seines traps trawl i 4" 3" | or Place Date : length weight factor
Number 42 19 2 28 5 [ 0 Rika Fola Jan. 22 12 27-33 cm, ) I-H_I 0 l;_t! 8
‘ ‘ a1._as o e 7 - o SC iz o 21-40 cm. gm. B s
Length (cm.) 21-42 927-38 31-33 2342 33-41 32-39 = Fort Johnston Feb. 11 é; fi jz g 60800 gm. 0-5-1-2
s -l 9 30-43 cm. 270-710 gm. 0913
K::]tj-l eﬁ%;ltsa?y ]\:lr:yc...thly 11 21-36 cm. 90440 gm, 0-8-1-1
— | 12-43cm. | 60-800 gm. 0-5-1-3
4. Native RECORDS. Hd et ’
1 SANI. CHIUWA, : \elarriinai
! I 2. Numsir oF Gonaps Examinenp: 94 (including 43 females, 31 males, and 20 sex undeterminable).
|
Range | Av. Females Males Males
! If Date Total No, length | length{Females| Males Sex T S R (S ]__d{(”_"'_ . Females S (S "~ Illk_” = . Oueries
o oo no, cxa._m, (em). | (em.) ? sSpent | Eggs | Dev | Sm Big | Sm Place Date _‘-;|;1:_ Red i _'?lg Quiet | Spent Rpg Stg Quiet
I = = 3 = N = e = - I— -~ pom— Tl
I 6.2-14.4 48 19 | 20-41 | 31 5 13 1 9 0 > , — e 0o |2M
I 17.4-12.5 11 7 | 34-49 | 41 I 6 0 1 0 ;I| 0 12 8 K.K Jan, 22 : 0 0 0 J 8 y 3 5 1E1IM
! 7.6-29.7 7 6 | 20-40 | 290 3 2 : v o e B 0 u 9 g : ; .
il 7 ¢ 0 6 0 0 0 0 0 I 5 F.J. .. |Feb. 11 .. 7 I 3 0 7 I M
it 31.7-27.10 55 22 [ 19-47 | 38 4 18 0 0 0 1 3 13 : Mal, March 8 i 22 2 {‘J ‘[', 0 0 0 1 2M
, - — - S e = =) i [ ) I M. B, May 12 .. 6 0 0 4 1 2 =
| 121 54 17-49 10 43 1 3 0 9 5 29 14 KK, June—July .. 2 2 0 . ___u S R e e
i ' T | 4 I 0 i 8 1 L 7
| KOTA KOTA. CHiuwa,
y[, 10.2-14 .4 107 36 2042 31 14 22 1] 3. MgrHODS 0F CAPTURE,
# i 14.4-10.6 101 39 | 20-41 | — 9 30 0 2 ﬁ ] 2 [ _
I 12.6-31.8 70| 26 | 1839 29 9 17 | o | 2 o | 3 £l = s L D.E. gi
I 1.9-28.10 44| 16 | 25-41| 32 2 14 0 0 0 .‘i > 7 1% S
: 302 | 117 | 154421 | sa | s | o | o I—1T—1 Al &8 Native | Native | Native | C.D.F. | Trolling |——2m==7""5, g, - g0
: K . 34 83 0 16 9 3 13 48 35 seine chilimila line _'icmc - - el = | s
ac 21 5
| BAR. Suxcwa, Number . 34 3 11 32 30 J ¥
| ' P = i 99" 21 27-43 20-41 20-33
i 9.3-29.4 130 | 49 [1539 | 28 | - 22 97 8 i i Lasngth (nv) 1741 | 27-32 | 20-37 | 12-34 | 22-39
2.5-19.6 70 | 44 | 21-39 | 3 16 | 28 [ o : 9 o] 4|8
20.6- 1.8 33| 27 |2187| 31 13 14 0 g b 9 312 [ 86
. 4.8-31.10 34 28 | 2038 | 29 9 19 g 3 4 1 5 11 3
= Rl il il ! 0 4 | 4 10 9 4, NATIVE RECORDS.
; 268 | 148 | 15-39 60 8 | ol 7 ——1— ; SANGWE
[ 88 0 23 20 9 15 62 26 SANI, SANGWE.
SHIRE. Suncwa, Range | Av. Females Males
. .neth|Females| Males | Se TR 1 am | B :
4.3 8.4 63 - L - Total No. le‘nglh l(-.‘llg,l.h IFemales| Males *?" Spent | Liggs | Dev Sm Big | Sm
10.4- 6.6 111 jg :2_‘18 28 26 9 0 7 14 5 Date no. exam, | (cm.) (cm.) i) W | e FES= =
4- 6. s 30 25 b . 2 : 8 1 S - 1 [ g 1 4 3
zzgﬁd? 12 8 | 22-38 | 29 4 p :} % 3 4 2 19 4 6.2-14.4 22 8 | 25-85| 29 : 2 3 H i|j H 1 1 i
.8-27.10 6 4 18337 — 1 3 0 4 0 0 0 3 1 7.6-29.7 6 3 |24-81 | — 2 ; 0 0 2 ] 3 3 3
299 | 95 T B B s 2 0 1 0 3 0 31.7-27.10 31 11 | 22-41 | 27 5 e G, | P ML ot I I (| e
¢ 3 . —_— | = L | [ "1 & : 5 8 6
56 39 0 27 17 7 5 33 P Py 20 | 20-41 B TR o )| & - B) s sl
154 155 |




AprPENDIX VI——continued.

KEKENA,

AprENDIX VI—continued.

92 NuMmbgr oF GONADS LEXAMINED !

190 (including 76 females, 86 males, and 28 sex undeterminable).

L Range | Aw, Famales Males
Date Fotal No, | length |length |[IFfemales| Males | Sex | ———|- L“_‘ fh e gl U lt_H_ =
— I B SR (em.) | (em.) ? Spent | Iiggs | Dev | Sm | Big | 5m
14.4-29.7 2 2 | 3536 === T e
: 21358 — 1 1 0 0 1 0 0 1 0
31.7-27.10 10 10 | 2849 | 35 7 3 0 0 4 0 3 3 0
12| 12 | 2849 8 4 0o | o s | ol 3] afo
KOTA KOTA., SANGWE.
‘ 10.2-14.4 43 6 | 11-30 | 21 3 2 1 3 0 0 0 1 1
.| ] 14.4-31.8 9 g |18 | = 2 0 0 0 0 1 1 0 0
| 1.9-28.10 22 5 | 30-35 | 21 4 1 0 1 2 0 1 1 0
{ I —_—|—— - " ———— —_  — - — —
| 74| 13 | 11-36 9 3 1 4 2 12 2|
'll BAR. McnHENI,
i
i
i 9.3-29.4 45| 23 | 10-36 | 27 15 8 0 7 7 0 1 30 5
i 2.5-19.6 17 11 | 11-37 | 80 6 5 0 2 3 0 1 5 3
f 4.8-31.10 22 11 | 1928 | 21 6 5 0 2 2 | i 3 5
e ewl. T2 slelalawl it el
| 84 45 10 7 0 11 12 1 3 8 10
|'| :
F . SHIRE. McHENI.
1
10.4-23.8 -4 3 (1128 — 2 1 0 0 1 1 )] (
| Ap27a0 | 8| 3 |1888).— | 2| 0] 0 0 0 9 a 8 .
' 34 5 | 11-28 4 | s | & T = —t
.' o 0 ! 3 0 0 1

P, MORMYRUS LONGIROSTRIS.

| 1. ToraL NUMBER HANDLED By THE SURVEY : 285
: Place Date ! nditi
| e Number Range of Range of ::ul:cllbi’:ic‘):'ll
o ) I = length weight factor
Kota Kota .. Jan, 22 .
Fort Johnston Feb, 11 J? 40_?2 o _ =
e i e s cm, -
. Kota Kota . June-Jul o 17=32 cm. 60-1300 gm 510
| uly 37 22-58 ¢m, 1401300 "m. g ‘:)“‘1 9
n S L s, G-0.9
o5 = e ———
85 17-60 cm, 60-1400 gm, 0519
(164 weights) Ay ‘”_7;

156

Females Males P
Place Date —|— —|— = - = e —| YJueries
Spent Rpg Stg (Quiet Spent Rpg Sty Oniet
KK . Jan, 22 . 0 7 2 1] 0 1 1 0
F.J. .. | Feb, 11 . =— = . : 2 — — —
Mal. .. | March 8 i 0 14 3 1 0 A[; # :.:, f?]
M.B. .. | May 12 i 0 13 2 9 ] IE) g 1l
K. K. June-July .. 1 0 9 14 0 e | i
. 1___ __3: i lh 24 0 40 5 39 3
Range of length (cm.) o 35 2955 | 30-60 | 20-53 — 39-56 | 41-55 22-58
Range of weight (gm.) 390 200-940 | 220~ ¢ |70-1 1060 — 500-1400 650 ¢ | 70-1300
g - e o
4. Mpernons oF CAPTURE.
C,D.F. gill nets
Native Native \———— & | ———
seines traps a7 4 L 3 T 2 B
25 2: 58 34
Number .. 43 1 25 123 5
Length (cm.) 28-60 — 37-58 22-51 25-45 17-45¢ m.
4. NarIVE RECORDS.
SANI, Panpa.
R Ay IFemales Males
ange | Av. ) ) Femmiss L | R
' I ' |Females| Males | Sex [———|7 - . . -
Date Total No. I(c?];];i}h ]((‘::\I;_I{lu; Females| Males l?\ Tt | Bam | Bovs = 2 | o
no. exam, | (em. . et il ool Yoot B il |
_— | - —j— — ___————'—"—'— = 5 0 2 :
6.2-14.4 49 3 | 4249 | — 0 3 n 0 0 U |1
17.4- 6.6 ? — — " - 2 = = 5 2 : P
7.6-29.7 2 3 46-66 — 2 : 0 0 0 0 h " 0
31.7-27.10 2 2 | 50-60 1 D T N ol LA S5 S
~eal 8 | 3866 | s 5 0 0 0 0 3 ¢ 1
18 feln
KOTA KOTA, PANDA. ) ; . ] .
10.2-14.4 15 4 | 33-48 | 42 3 I A ! BN P (il ;
14.4-10.6 0] — = — TR 0 2 1 ] 0
12.6-31 .8 3 3 | 45-56 | — 3 0 :i :; o 2 0 0
1.9-28.10 12 9 | 3859 | — 2 o 0] ©° | "] - b ——
- —1)—1 e T Ve T 1 1
30 9 | 3262| — 8 1 0 1 2 4
BAR., CHIGONDL . 5 ) .
0
4 3 & : 34-53 | — I 2 0 ! 2 0 1 0
25196 | 2 SIMB Z | | 1| 0] 01O C 1 L
ik l e B B R [T (R iy o ( q 0
T og| 6 | 3470 3 3| 0 ! g " ’
26 3 34
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SUMMARY OF SURVEY RECORDS OF CATCHES FROM NATIVE NETS AND THRAPS.

APPENDIX VII.

l. LArGE MEsHED Semne HauLs,

APPENDIX VIIL

SUMMARY OF FISHING AT RECORDING STATIONS AND [LSTIMATES OF THE AMOUNT OF

IFisi CAUGHT.

1. KOTA KOTA.
la, SEmng FISHING,
IZstimated total
£ S1ze Average catch No. seines cast fish caught, i.e.
i NU. ]h‘m~l? T’ituii[ “pcrkhaml in period praduct of columns
Period inspectec 4 fhat cy
10.2 - 9.3 17 6,273 :‘i(_ig 22 ;
10.3 — 9.4 14 3,540 250 :ig =
10.4 - 9.5 18 1260 70 38 -
10.5 —~ 9.6 7 442 )Eq 1 -
10.6 — 9.7 12 7!’)(1‘ 54 = -
10.7 — 4.8 16 1,826 1 53
i " 2 811 255 32 =
O B T & 11 g,gm _;‘_ o =
To6 - 500 12 17,100 1423 % -
10.10-28. 10 9 5,743 [T U P M —
e | e | 396 373 Approx. 147,000t
T ; 39,697 396*
Totals 116 49,

Date Locality No. hauls No. fish caught
27.1 Kota Kota 3
29,1 Sani : :ﬁ;g
30.1 Sani 1 809
31.1 Sani 1 105
| g Sani 1 129
1% Sani m 1 81
2.2 Kota Kota 1 663
2.2 Sani x 1 239
7.2 Kota Kota 1 165
16.2 Fort Johnston (Bar) 1 128
16.2 FFort Johnston (Bar) 1 40
103 Che Linda I 15
22,3 Kota Kota o 259
27.3 Bana 1 63
174 Liuli L 2
19.4 Mbampa Bay 4 88
26.4 Yofu ; Likoma 2 30
26.4 Makalawe, Likoma 2 22
1.6 Sani .. 1 694
28.6 Marembo 2 446
30.6 Marembo 2 50
30.6 Marembo 1 732
Totals 29 5,940
Average = 205 fish per haul,
2. Trar Hauvs,
Date Locality No. traps in No. fish
(== i ence -
22.1 Sani T
241 Kota Kota : S 4 :
4‘,’.'.‘ Kota Kota (Kaombe), , 3 1
6.2 Kota Kota {[{aumbu), J 118
6.2 Kota Kota - : 13
7.2 Kota Kota .. 8 109
?.:Z Kota Kota (spit) “8 135
4.:5 Lake Malombe ) 155
10.3 Che Linda “ 227
19.3 Domira Bay 7 11
3.4 Florence Bay 3 4
3.4 Florence Bay 2 14
2.5 Mtengula 3 21
5.5 Luangwa river delta 38 1
9 .
" el IE=" 59
Lotals T R
9 870
Average — 6 fish per trap.

A

3,

For gill nets haul

S, see Appendix X,
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* Average worked from total number of hauls inspected

not an average of the monthly averages.
t 373 hauls at 396 fish per haul =

28th October.

approximately

POSITION OF CATCHES AND WEIG

and total number of fish caught during whole period,

147.000 fish caught by seine during period 10th February to

HTs oF FIsSH FROM SEINE NETS.

Ih, Com
Sk it .l totals | Approximate total
_-\l}lnnxlllidf(, l_,:-,tll‘lli\lu‘ eights. i.e. product
’ercentages of ) ier { single caught in all  [weights, i.e. produc
Fish (s;ct‘.ic&‘- in ; Range of length | we I:]._:tl-..(_‘,(i]ll'lzlljl . hauls of columns 4 zm_(I -‘I“
inspected hauls e i
e — B
S e 2 gm. 92
1335 450 e el
Kayawa .. 64 16-32 450 1610 1,255
Ngwaru 7 2838 780 '-;,m 414
Malolo g 25 37 o680 300 168
Biliwili 5 2839 aad 14,700 4,851
Chinkulu . . m"“ 14-35 :5:‘“ 8’820 2,822
Nkututu .. 4 18-40 320 '590) 295
Nchira & 13-52 e 2,940 2,940
Kuyu 5 23-120 Lol 1170 409
Kilmpallgn .8 19-61 ‘[];]0 1,610 l,b(lq
Mlamba 1 34142 I’400 590 236
(:Iqrms spp. i 16-41 300 440 1%2
Chiuwa - 1240 200 300 60
Tamba : 11-35 : 8 820 2,646
Wehe! 2 i 300 88 e, o
Others 6 e e e 147,000
e e
Total Approx. 64,000 kg,
— Approx. 140,800 Ibs.
— Approx. 70 short tons
159




‘ APPENDIX VIII—continued. Avrinpix VIIT-—continued.
le. Grun Ners, 1f. Comrosition oF CarcHes aND WEIGHTS oF I1sn rrom Trars,
. Percentages of Approximate listimated totals | Approximate totals
B i \ el Fish ) S]Jv(i:i(-i% Iiu 1 Range of length | weight of single c.;mi;]n in all  |weights, i.e. product
s No. hauls Size of S eraa T . istimated tota inspected hauls specimen 1auls of columns 4 and 5
Period inspected Lli;:(.: Av{‘]r:lf";‘_“dl"h No. nets cast fish caught, i.e. _— — = e, u_ ; .m L%
per haul in period product of columns cim, am, kg,
e = 4 and 5 Kayawa .. Wy 48 10-34 450 5,280 2,470
e o - Nkututu .. - 27 10-33 330 2,970 980
10.2 - 9.3 - - Nchila .. 4 23-42 320 440 140
0.3 — 9.4 s = = 13 = Clarias sp. ©3 2 38-72 1,000 220 220
10.4 - 9.5 = = o 1 - Mlamba .. i 4 17-58 350 440 154
]{)‘:3 9.6 21 69 _; 13 _— Chiuwa .. e 3 15-38 400 330 132
10.6 — 9.7 62 378 5 58 == Tamba .. F 3 19-39 300 330 99
lgg Jg 49 184 . 144 — Others .. v 9 — 300 990 297
5.8 21, i B 98 o . e
22.8-9.9 32 = — 128 Tots
o 192 5 2 = Total _ 11,000
10.9 — 9.10 90 273 !3 84 = Approx. 4,000 kg.
10.10-28.10 22 139 8 130 . — Approx. 8,800 1bs,
b, —_ —— =i ) 48 - = Approx, 4 short tons,
| | Fotals 276 1 235 i —— S| =
|k i 44 717 3000 lg. HAND-LINES AND LONG-LINES,
‘ : 80 fish recorded between 10th September and 28th October ; 7 Kampango, 40 Mlamba, 17 Clarias, and 16 Tamba,
1d., Cowm POSITION OF CATCHES 2 SANI,
: SATCHES AND WEIGHTS oF e : 5 .
:! EIGHTS oF I'1sn rrom Gror NETs, %a. SEINE FISHING.
| Estimated total
|‘ |‘0.1'l:cl‘|tagt:*a of Approximate tot | Na. hauls Size of Average catel No. seines cast fish caught, i.e
H : i . ; ximate tota No, hauls Size « Average ch . seines - aught, i.e.
| Fish ~ species in R g gl wx‘:ip,ll)‘l;uxgn}lalc Estimated totals wcli;rhts_ i.e. product Period inspected catch per haul in period product of columns
i Higpected iadls t"pw(i,mhmglc caught in all of columns 4 and 4and 5
0 — — _— NS N I cCimen hauls - — e[ - I i =
T— om. — — S 6.2 - 5.3 25 15,304 612 60 =
_ DA e 10 15-32 gm, kg, 6.3 ~ 5.4 21 16,218 772 48 -
| Ke . o 58 2040 = 300 135 6.4 - 5.5 18 8,992 499 28 -
1! [.,3’", i . 5 27-57 5[0 1,680 537 6.5 - 5.6 s — ~ 35 —
' oy o 10 24-83 g 150 75 6.6~ 5.7 13 1,731 133 32 _
| Clarias spp. 4 20-102 ‘2(’“ 300 150 6.7 - 5.8 16 4,385 274 31 .
| __nuw:a 5 = 9 2039 500 120 60 6.8 -5.9 11 2,366 215 79 —
' (lJiiln IR e o 8 20-40 ;inu 60 24 6.9 — 5.10 18 14,505 805 32 -
! ers .. .. 10 5 :;33 90 27 6.10-27.10 18 1,351 75 53 =
! . — ot o | : 300 0 - | o=
1 Total .. — _9____,,__— Totals 140 64,852 463 418 Approx, 193,000
i 3,000 : : .
{ Approx, 1,100 kg. 2b. ComrosiTion oF CATcHES AND WEIGHTS OF Fisu From SEINE NETS.
I = Approx, 2,420 lbs. Tercentages ol A};pmxiul_ata Listimal,un! totals .;\pprnxilllmlc total
= Approx. 1 short ton. Iish species in Range of length weight }:f single caught in all \Vl.)llghlﬁ, i.e. |:rm11uit
le. TRAP Fisuing inspected hauls specimen hauls of columns 4 and 5
Period I - . e cm. £n, s s
I ii\];;-){f*f‘_‘:blh No. fish caught in T Tstimated total Kayawa .. i 65 15-35 450 [231"’:] "’h":”(]
[l pected fences inspected No. l’ndwlduu] fish caught by Ngwalu .. it 17 18-34 450 t‘-,b": ”-‘_UEE
traps set trap, i.e. column Malolo s -4 23-40 780 772 602
' 10.2 - 9.3 T multiplied by b; Biliwili .. % 7 26-36 560 «[; ,g@(l} X 15(4
| 10.3 — 9.4 15 693 —_— Chinkulu .. 5 28-38 560 9,09 96
10.4 — 9.5 4 730 668 = Nkututu .. .. 1 17-36 .i:iU ],?:ilj 636
10.5 — 9.6 . 897 654 — Nchira .. .. 1 13-45 320 1,930 617
10.6 - 9.7 2 464 18 — Kuyu 1 21-50 1,500 129 L
10.7 — 9.8 ; 156 64 £ Kampango o 1 24-105 1,000 1,939 1,930
10.8 — 9.9 = = 49 — Mlamba .. .. 1 20-69 350 193 o
- 10.9 - 9,10 = = - = Clarias spp. .- 5 38-103 1,000 965 965
- — e T 193 77
| 10.10-28.10 4 — T — Chiuwa .. o -1 17-49 400 4 38
T 21 8 — Mcheni .. .. 1 12-41 200 _ 183 L
Totals - 75_ T . 26 i Others .. ia 8 — 300 15,440 s ”_ -
| 2 961 = e — . —— | == Al
i 1,886 c Tk 193,000
| * Average catch per individual tr: % 11,000 approx. I'otal Approx. 86,000 kg.
[ al trap = 6, according to Survey observati - e = Approx. 189,200 Ibs.
servations.  (See Appendix V1I, Table 2.) — Approx. 95 short tons.
\ ' Pl
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ApprENDIX VIII—continued.
APPENDIX VII1—conlinued.

2¢. Native Giun NETs. 3b. ComrosiTioN 0F CATCHES AND WEIGHTS oF FIsH FROM SEINE NETS.
No. haul — Lstimated total
gl e DIZE O Average catch No. nets cast in fish caught, i.e. T S Approximate Estimated totals | Approximate total
Ferod inspected catch per haul period product of columns I'ish [ LI.LJ{;]::::U‘;; * Range of length w(-:ii-’,’Ihl ol single caught in all  |weights, i.e. product
—rn 1l ) 4 aml_Sh el . insi}lm‘:tcd Wl specimen hauls of columns 4 :mi_l_.?.
6.2 — 5.3 == = SN . T e e - ' ;
6.3 - 5.4 — = = 1:3 - cm. gm. kg.
6.4 — 5.5 = ==, e 5 - Chambo .. o : 18-38 450 56,110 25,400
6.5 - 5.8 = el = ; - Kasawala s = o :;; 450 1 086 188
o8 ~87 64 469 7 116 == Cungdops - 2 s 780 1810 1411
.7 -5.8 57 593 : 10 o = Madole .. .. - 3: 85,070 27,773
6.8 - 5.9 6 34 5 f;ila — Katukuzi .. 47 12-37 330 9, .7 ik
6.9 -5.10 21 263 12 14‘| o Nechira .. e 7 11-42 320 12,670 4,054
5.10-28.10 — 5 iy 7 o Kasomela I 34-79 1 000 181 181
Totals o = — _ Kfl(l)-‘:l.](:)}il o :,]; E;';r.:-gn ]:(}[]{] 543 543
otals .. 148 1,359 9 697 Approx. 6,000 Kampango S -‘I 33 70 150 181 63
! Mlamba W 4 R 400 1,267 506
| ] Sungwa .. o ! 10-37 200 362 72
! Gi.. B » 5 Mcheni - F 300 921 720 6,516
r' 1 . OMPOSITION OF CATCHES AND WEIGHTS oF Fisu rroMm GILL NETS. Others .. - 12 il AL AR T I W——
' — = = 81,000
| , - 81,
Il Fisl Percentages of Approximate | Estimated totals | Approximate total | e S D ke
I 154 . Species in Range of length | weight of single caught in all  |weights, i.e. product "\1'1“““f' Ti‘;; 200 {"1
|| inspected hauls specimen hauls of columns 4 and 5 = Approx. 20,0 )5,
| — T g =l 0 _ M= L r L = Approx. 72 short tons,
|
1l 1 cm, gm, kg,
i Kayawa .. .. I8 16-33 450 1,080 486
| - Nchira .. .. 62 20-40 320 3,720 1,190
. Kuyu - ‘ 27-48 500 180 90
Kampango .. 10 31-67 500 600 300
! Clarias spp. “a 1 32-96 500 60 30
| Others .. .. 6 =i 300 360 108
I Total .. i | B 6,000 A= i
i Approx. 2,000 kg,
= Approx. 4,400 lbs.
= Approx. 2 short tons. 4. SHIRE RIVER.
a, SEINE FISHING.
2e, LONG-LINES AND HAND-LINES, 4a. SEI
160 fish recorded between 6th February and 5th October : 77 Kampango, 34 Mlamba, and 49 Clarias spp.
Estimated total
3. FORT JOHNSTON, BAR. . i Average catch No. seines cast fish caught, i.e.
3a. SeINE FISHING. < No. Hauls b},‘f E{ ‘ T)(‘r haul in period product of columns
= e Period inspected catce d'and /5
I p o] v ) LEstimated total — e N
No. hauls Size o Average catch No. seines cast fish caught, i.e, P 56 160 —
P'eriod inspected catch per haul in period product of columns 4.3 ‘;‘-t 4‘: 5&183 185 249 -
4and 5 4.4 - 3.5 és 10'744 282 205 —
N : = - _— - 4.5 - 3.6 : 3/205 212 214 ;-
9.3 - 8.4 42 10,314 245 90 . 4.6 - 3.7 39 g 45 210 - -
9.4 — 8.5 46 6,199 134 63 - 4.7 — 3.8 23 1,03 i 181 =
9.5 _ 8.6 33 4,819 146 160 ¥ 4.8 - 3.9 20 377 a2 219 =
9.6 — 8.7 36 2,856 79 9233 - 4.9 - 3.10 34 2,111 165 245 —
9.7 - 8.8 26 2,417 92 180 ' 4.10-27.10 23 3,805 I T e | ——
9.8 - 8.9 19 2,405 126 ' - = . 1 683 Approx. 233,000
9.9 - 8.10 17 2,475 145 o = Totals .. 262 36,437 139 : £
9.10-28.10 16 3,126 -195 124 »
Totals .. 235 Mot | | o ===
o 147 1,232 Approx. 181,000 [
e 163
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ArrENDIX VIII—continued.

Fish

Chambo
Kasawala
Ching’anga
Saka ’
Mlangasime
Madole
Katukuzi
Nchira
Kasomela
Kadyakola
Kampango
Mlamba
Clarias spp.
Sungwa
Tamba
Mcheni
Others

Total

CoMPoSITION OF CATCHES AND WEIGHTS oF IIsH FroM Seing NETS.
Percentages of Approximate | Istimated totals | Approximate total
. Species in Range of length | weight of single caught in all  |weights, i.e, product
mspected hauls specimen hauls of columns 4 and 5
cm. gm. kg.
Lo 11-36 450 181,740 76,330
i
1-5 21-35 450 3,496 1,468
1 21-35 560 233 130
1 21-37 560 2,330 1,300
3 | 29-38 780 233 181
11 11-36 330 25,630 8,457
} | 19-45 320 2,330 745
05 39-53 1,500 116 58
-3 17-76 1,000 (Y99 699
-1 10-50 350 233 81
05 15-96 1,000 116 116
6 11-40 400 1,398 559
‘1 19-37 300 233 69
-1 1040 200 233 46
6 — 300 13,980 4,194
233,000

Approx. 94,000 kg.
= Approx, 206,800 |bs.
— Approx. 103 short tons.

27th April to 4th July ;

6. CATCHES FROM MEASURED Sking N

D,

LIKOMA,

CHILIMILA FisHiNG.

a0 i are By 1
292 hauls were examined and amounted to 384 baskets of fish

ETS AT KOTA KOTA from 10th February, to 28th

October.
N Number of ‘N
e nets inspected é;tiji o
1400 % 20 feet 29 g ¢ -

980 x 21 feet 12 2?%"‘! 1,010
870 % 17 feet 9 T 149
820 % 17 feet 97 Penr 58

B 45
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SpowinG Tyres or FISHING AND THE FISHING SEASON AT VARIOUS LLOCALITIES.

APPENDIX IX.

Lse of
No. of No. of | No.of | No.of hooks Method
Yo hili vi ) a Main most
Y large small chili- gill No, of and ?
Flesn I 'e{:é’;:(l;lhd mesﬁc(l meshed | mila nets traps SC00p season used
seines seines nets
: ot ‘e — — April t Seine,
Nkudzi Bay 1} miles 9 Few 1[3';& 9 .
: 3 = ? e se H, | Feb, tc Seine.
Che-Linda 2 miles 6 — ! Few G -(\I:"“”
Monkey Bay | Small scattered 20 = = = Few | Use H. ==
beaches : vy
; 2 7 + e - . Use H. April to | Seine,
(Jldt llrl,ii:mg- I mile Many 6 I'ew (‘zp:-i, E\“g‘
S o — Use H, May to Seine.
Marembo .. Very small 4 1 4 S€ oy
“hi 3 = ? ? Use S. — Seine,
Chipoka 1 mile 7 - ;LIL
. ~ . ] e Use H. Oct. to Seine,
Salima 4 miles ? 16 - e o - March
i 7 = 1 100 Use H. Dec, to Traps.
Makanjila .. Very small —_ — Many e Fobb. 1
- — st t Seine,
Mkumbaleza 3 miles Very many — — —_ Uﬁ]),u eine
i 26 p— Mz Use H, | Nov, to | Seine,
Kota Kota 2 miles 26 = Many | Many = ifcb,
—_ 0 —_ Seine,
Sani 2 miles 16 — — - Use H. cine
. o i ? Nov, to Seine,
Bana 1 mile 7 — 7 Few Feb.
" 3 T — Use H. | March to | Chilimila,
Nkata Bay 250 yards 1 = 6 Few = At
i 9 1: = Use H, | Sept. to | Chilimila.
Usisya Bay 2 miles 5 = 2 Many = Mlarch
R 300 yards 1 — 6 Many — Use H, Indef, | Chilimila,
uarwe :
; 2 . e e — Use H., une, Seine,
Florence Bay 1 mile 20 — Few Few e 5 Al h
Karonga Very small 4 — — I'ew 100 Use 5. l\);:c. tn [raps.
¥ / L H B . March
(Kambwe scattered (river) ril\iar i
lagoon and
Rukuru) ry o Jse H Aug, to Seine,
Mwaya I mile 10 = — Few Few | Use H. [.ﬁ!u_ o
Deep Bay 1 mile 2 medinm = 6 4 - Use H Suj]:t, to | Chilimila,
2 an,
(spoiled) o length. "
fany sma tew | Use H. | Aug. to | Seine.
Mbaha | mile - 5 = 4 Few 58 ! Sé’pt
. o ] ? Indel. Seine,
Njambe 300 yards — 3 = Few ; g
. ’ . | e _— Use H, Nov. to | Chilimila.
Liuli 1 mile Few Few Many Few Lo Feb.
i M: — Use H. Oct. to Seine,
Mbampa Bay 1 mile 8 — 6 Many se P
o o T Use H. Indef. Chilimila,
Chiwindi No beach — — Few Few (‘:];;::1
water)
Limbaula .. No beach = = — Few — il Ludef, S
i | - Man 10 Use H. | April to | Seine,
Kobwe 4 miles 8 Many y lopsis May
water) (utaka)
few Dec.
(river) {general)
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APPENDIX TX—continumed.

. Place Length of i Souof | No, of Ne. of hooks
btﬁ!.!_‘h niz;ﬁ(f] s, chili- !-',I'.” No. of h’m:ks i e
s £C meshed mila nets At \ps ey i S
= b sotries raps sCoop season used
Likoma Many stretches : g = = -
o100 | T Many | Very ? = “hilimi
Ngo }{ﬂr(]s many Use H. [ Indef, [ Chilimila.
2 miles 1
3 o -
) o Few — | Use H.| Julyto | Seine.
M ‘ i Few | — | Pew | 22 | Usem |smcy
e se H. | March to | Traps.
] (_,ngu]d_ e 200 yal’(lﬁ Few — Few oo (TIIV;!'] - it\:i{‘:fly to rap:
I X Sncen = - fetvmiy Use H. Indef, Chilimila.
ol prol 4 Many — Use H. Indef, | Chilimila.
H £ —_ 3 1 i
12 Many | Use H. | Juneto | Seine.
o Tl Jud (river) & 5. IFeb
} mile E i |
4 R Few ]::Jl:ver)
— se H. | May to | Seine.
June
APPENDIX X.
CATCHES FROM GILL NETS
SI1ZE OF CATCHES, '
e T R, 5” " " .
1. Malonda. 5 . 4 : s
Number of sets 39
B 29 g 23
Number of fish caught 139 N ;
257 45 :
Average number of fish per set 4.3 3 ”
: 8:9 16-2 f
Average weight of fish per set 64 kg 7 T
'. | : : 9 kg. 5-3 1 :
Number of fish per square vard 022 045 % e
2. Monkey Bay. . 1
Number of sets 8
9 9
Number of fish caught 60 9
\ : 98 206 313
Average number of fish per set ’
\ 75 10-9 22-8 34-7
Average weig ish per se
ge weight of fish per set 11:0 kg, 10-0 kg, 844 ¥y ‘
Number of fish per square yard ‘038 055 : e
3. Kota-Kota, h ¥
Number of sets 17 18
Number of fish caught 74 17 N -
3
Average number of fish per set 4-3 - e
9-6 3
Average weight of fish per set 7-1 k o e
. _ 1 KE. 73k .
Number of fish per square yard ()2 ) 3 8 e
4 048 5
085 -22
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4. Malonda.,

APPENDIX N—conlinied.

CoMprosiTioN 0F CATCHES,

il 4" 37 2
Chambo \]umh-: r 3 |5? ; I&:" 1
Average lvngth and wuf.,ht 31 em. 550 gm. | 28 em. 378 gm. | 20 em. 220 gm. =
29 ¢m. 390 gm. | 26 cm. 340 gm. | I8 cm, 100 gm. i
Range j 33 cm, 630 gm. | 32 cm, 620 gm. | 26 cm. 350 gm. | 16 cm. 100 gm.
Madole Number ; 16 1 r—s
Average ltnglh and we |ghL 35 cm. 863 gm. - -
33 ¢m. 700 gm,
Range - 39 cm. 1-1 kg, | 37 cm. 1:0 kg, —
Nkututu Number . - == 1
i ] l == = -
J\{:;ﬁ,{jc k‘m’th . Wclbl — s 21 em. 110 gm, —
- L e e e ) S
" S i 7 =
Nchira Number 2 38 | 184 . 2B
M 7 . i | we ht — 39 ¢m, 764 gm. | 30 cm, 364 gm. | 21 cm, 123 gm.
bununy SRS ILn;,th W g 38 em. 680 gm, | 32 cm. 400 gm. | 22 cm. 100 gm. 19cm. 70 gm,
Range i 39¢ 40 om. | 44 em. 1-1 kg, | 37 em, 590 gm. | 24 cm. 130 gm,
g 39 cm. 740 g g 4
————— — e ] e — —— = —
Kuyu Number : ¥ = 3 9 . 17 : 2
‘erawce length and weight | 42 cm. 12 ke, | 43cm. 11 kg, | 36.cm. 465 gm, s
Aprags lengras 2 40 cm. 12 kE, 39 ¢cm. 800 gm, | 28 cm, 220 gm. -
Range " 46 cm. 14 kg, | 52 cm. 1-9 kg, | 52 cm. 16 kg. —
—% | P - — - — P
Panda Number ‘- . 7 48 qs l(:‘ : 27 915
‘ th dpht | 46 cm. 965 gm. | 42 cm. 803 gm. | 35 em. 283 gm. | 27 cm. 215 gm,
Sxeinge lw;‘th L 37’ cm. 620 Em. 37 cm. 450 gm. | 27 cm. 160 gm, | 22 cm, 70 gm,
Range " 55em. 1:4 kg, | 48cm. 840 gm. 42 ¢m. 470 gm, | 37 cm, 360 gm.
— — | — n S [ ';-_ e
Kampango .. | Number ; 5% st 65 97 . ' 71 . ' 3
Avi 3 ¥ sight | 55 cm. 1-5 kg. | 50 cm. 12 kg, | 37 cm. 460 gm. .i:f cm, 641 gm.
AVERSEs lulg,lll ki 37 cm. 340 gm. | 38 cm. 450 gm. 31 cm. 290 gm. | 28 cm. 140 gm,
Range " 75 cm. 3-6 kg. | 65cm. 27 kg, [ 57cm. 17 kg. | 56 cm. 1-6 kg.
T g ===l o = aa ") 1
Clarias spp... | Number i ' 22 ~ 26 9
srage length ¢ wight | 65 em, 2+5 kg, | 52em. 1-1 kg. 40 cm. 454 gm,
ferdgslong lh and weigh .I; t.m. 620 gm. | 48 cm. 610 gm. | 36 cm. Ii‘ifﬂ gm. | 25 cm, lllU gm.
Range . o6 cm. 69 kg | 72 cm. 2-4 kg, |44 cm. 660 gm,
g = S L
Sanjika Number - 0 _'f 1 ._3
Averags € ngth and waight : —_ 33 cm, i‘i(};,m. 22 cm. 100 gm,
Range ’ == — 24 cm. 150 gm,
-
P ‘ 9
Mpasa Number g = 2 52 em 41‘4 g _2 =
Average Iw}'th anc waght 62 cm. 2+0 kg. | 48cm. 1:0 kg 38cm. ¢ 27 cm. 120 gm,
Range .. 7 38 ¢m. 149 kg, | 52em. 16 kg. 29 cm. 150 gm.
Chiuwa Number N e . 2 2 __[i _U_
rage and weight ==
Ao Jengrsas el 33 ¢m. 460 gm. | 33 cm. 49() gm. — -
Range 39 em. 480 gm. | 38 cm. 590 gm. — =
e Humber . gr _E —l-l 33 um.l:;:i'z.‘ gm. | 23 cm. {’106 gm.
Average length and weight - = 29 cm. 230 gm. | 22 cm. 100 gm,
ze - 38 cm. 450 gm. | 24 cm. 120 gm.
Range " = B
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4. Malonda—cantiy wed,

APPENDIX X—continued.

ComposiTion or Carene

S——conlinued.,

> i qu 27
i 5 4 3 e
e LS | . I S,
Mecheni Number A - 0 3 9 4, 7 am.
Average length and weight — 33 cm. 430 gm. | 34 cm, 390 gm. | 26 cm. 230 L:m_
Raibs — 27¢m. 310 gm. | 30 cm. 270 gm. | 20 cm. ki
” — 38 em. 620 gm. [ 41 em. 800 gm. | 32 cm.
= e ]
Nkupe Number . o 2 1 14 2
Average length and weight - - 39 cm. 393 gm. A 1.
Ratge J|58cm. 11 kg. [56cm. 149 kg. | 28 cm. 170 gm. | 28 cm. 4'3,3 E:L
=r : t 1| 78em. 22 kg, — 45.cm, 600 gm. ( 45 cm. 45D 6T,
L == | s
Other species | Number - as 13 13 98 311
e R S e S - | = 305
Totalall species| , . 137 259 454 395
5. Monkey Bay, I
" - A 2*
= M . - 5 4 3 a2
Chambao Number 3 i 4 — 10 o
Average length and weight | 34 cm, 755 gm, — 19 cm. 139 gm, T
Range 34 em. 710 gm, — I8 cm. 70 gm, =
R & 35cm, 800 gm. — 21 em. 180 gm. T e
g . S { Bl — e
Madaole Number s i% 29 —_ — o
Average length and weight | 35 em, 814 gm, — n .
Teasis 33 cm. 700 gm, — - o
Hige i 37em. 10 kg, — — =y
CHNTI, By s 5 _ = ) =T
Nkututu Number . s == -, — ==
Average length and weight - =3 — =
Range Vi z . S - =
e et e — e
~SNN - = | -
Nchira Number ; S - 1 4 28 52 1
Mbununy Average length and weight — 40 cm, 855 gm. | 30 cm. 370 gm, | 23 cm. 14[2} g::]-
Riiiga 35 cm. 480 gm. | 39 em. 74() am, | 22 ¢cm. 140 gm, | 20 cm. I'U gm.
ange - 2 B £k e 27 ¢m, 220 gm.
— 42c¢m. 900 gm_ | 35 em. 650 gm. | 27em. =87
oy | e e e
Kuyu Number - 3 2 6 1 0
Average length and weight — 39em, 746 gm, — o
Ringa . 4lem. 140 kg, | 38 om 600 am_ | 39 cm. 800 gm. ﬂ_
8 { 47cm. 144 kg, | 43 em 10 kg. = o =
o A i 20 - T
Panda Number .. - 5 30 30 29 1
Average length and weight | 48 em, 930 Bm. | 43 cm, 653 pm | 29 cm. 230 gm, | 21 cm. ”!] %:L
Range . { 4l em, 550 gm_ | 37 em, 450 gm_ | 25 em. 160 gm, | 17 cm, 33 E:m:
' slem, 1-3 kg, | 50 em. 1.0 kg, | 40 cm. 500 gm, | 25cm. 1308
—_—— —_— ———-—.___.__—__,-_ - — .___-_._'_'_._-_'_-
Kampango .. | Number 5 i . 14 41 58 27
Average length and weight

Clarias spp.. .

—_—

Range

e b

—_—

Number . s i
Average length and weight

Range v {

57 cm, 2.0 kg,
46 cm. 900 gm,
62 cm, 2.7 kg.
—_—

4
77 ¢cm, 3-4 kg,
64 cm,

96 cm,

6:5 kg,

168

49 ¢m, 1.2 kg,
37 cm. 480 gm,
64cm, 2.5 kg,

39 cm, 543 g,
33 cm. 260 gm,
66 cm. 3-0 kg.

31 cm. 297 gnh
26 ¢cm, 110 gm.
42 cm. 630 kg_-._

10
49 em, 884 gm,
44 cm. 670 gm,
Sdem, 12 kg,

16
38 cm. 436 gm,
34 cm. 250 gm,
47 cm. 850 gm,

9

39 cm., 460 gm.
54 cm. 1:0 kg

APPENDIX X—conlinued.

% ) ed.
ComposiTION OF CATCHES—coniuine

5. Monkey Bay—conlinued. B N o
5 | =
oty 0
== 0
N 0
_— 0 I
Sanjika Number v 7 I M_i_ e ll P 0
: ( — SO S N —
Mpasa Number . P : e _l_ e - _(i
e ~N + 2 ZI 2 A : o
Chiuwa R:‘g::?:’;; length and weight . 34 cm. Slﬂ_gn_l._ gl :
RRange " e . H 12
T 0 32 cm. 356 gm, —_
Tai Number . A — '— :; t::: 200 gm., | 21 em. 100 gm,
Tamba Avcrugt‘ length and weight - i g . | 25.0m,. 150 am,
Range . - e 5 il il 1
I L o - 31 cm, 348 gm, =
i 2 1 ¢ — T 30 em. 270 gm. | 14em. 7
Mchen Number iuht o it s | S0°Gn. 3
© i Average length and weigh o j; t:l: ‘;IU ;m. 35 cm, 450 gm._
Range ._.__—_ - — St A —]—5 2
L 0 = 45 cm. 494 gm, ‘HU
i" = qs 28 cm. 150 gm,
v 2 mber - e == - 0 kg, | 39 em, 350 gm, | 28cm. I v
Nkupe /If:,‘emgc length and weight _ ?3 cm. : (11 1}:;; 50 cm. 620 gm. | 40 cm. 420 gm.
) s 59 cm. 1- il s i N S
Range G | _2_ i —31 198
1 | S (RS
5 — = 206 313
Other species Number e _'—E—— o8 206
D
Totalall species|. .
6. Kora Kota. e g gn
i»\‘
: 5 7
e 15
. & 21 o 15cm. ?
4 362 gm, | 18 em, 112 gm. | Id ;
i arie 9 27 ¢cm, 362 gm, > 50 gm. | 13 cm. i
Chambx N e length and weight | 28:¢m, 410 gm. | 27 con. 362 g, | J0.0M. SEBR |21 om. 150 g
’ Average length and weigh 25 cm, é(_lg gi::' %g EE: 560 gm. | 21 cm. 160 gm. ;]_cf g
Q. 50 gm, . -
Range " 33 Llﬂ_.-_'_b__-_ = ) -
N 1 3 - —
e .. - 27 cm, 352 gm. 20 cm. 130 gin =
Nkututu Number i3 reight . 26 cm. 140 gm. | 20 em. 1 iy =
Average length and weigh o jﬁ t;:: 450 gm. 26 cm, 330 gm.
Range B 33 cm, 650 gm. | 50 TS -
Ma T- Number x Ao - - e, [ =
}kia(iiole) Average length and “'“33]11'. . o _____i___, =N
l{arlgc‘- " i T 3 A 21 ¢m. 107 gm,
. 30 cm, 320 gm, | 21 cm,
R Nutbér = v . _I 30 cm, fiJg ti:‘;il j: t:,l: 270 ;m. 20 ¢m, 83 gr:ll.
NLi':]Ilbrﬁnunu :'\tfl::ragc length and weight 45 cm, 590 gm. -i; C:;‘: f[im E'“. 32 cm. 390 gm. | 24 cm. 140 gm.
32 cm. : S —
Range " _._._:_____ Voo ?0____ il 4 o
— 28 .. 940 gm. | 36 cm. 667 gm. -
{ = i g 5 kg, |40 cm, ¢ 30 om. 260 gm.
Kuyu Number P veht | 47 em. 1:5 kg ‘ m. 270 gm, [ SV C ¥ =
y Average length and weight 42cm. 1-0 ]]:%r I’g :::] 19 kg. | 49 cm, 1-5 kg. i
Range " 54cm. 2:1 kg o i s S 1 z 5
— = =5 22 Y idiem -
B = = 9 327 om, | 34 cm, 306 gm,
S Gl e 5 3 em. 627 gm, ‘ z o
Panda e length and weight | 51cm. 1.1 kg. | 43 cm. SEOET | o5 D" 190 g, -
Average length and weig 47 cm. 800 gm. o cm' 12 kg. | 40 cm. 580 gm.

Range

"

57 cm. 13 kg.
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APPENDIX X-—continued.
APPENDIX X—continued. 10. Narive Sping NeTs.*
Composition or CATCHES—continued, L I, Johnston (Shire) I Johnston “_{‘1
6. Kota Kota— continued. Koti Kots Sani e e — = Atial
5° 1 3" a7 R e o/ Actual " R
P —_— Actual /0 e ===
Kampango .. | Number .. .. | T e 3| 2 % Actual % | Sl o
ampango .. number 2 i 5 : - __— 1 ; s 3 28,870
Average length and weight | 62 em. 2.7 kg, | 50 cm. 978 g [ 42 em, 573 gm. == . 50 192 93 34,076 &
R S7cm. 1-6 kg, | 43 cm. 550 gm. | 37 cm. 390 gm. | 24 cm. 80 gm. 48 35,500 89 S 3 I 523
dange " 95cm. 9:5 kg, | 61cm. 2.0 kg, | 48 cm. 950 gm. | 26 cm. 120 gm. Larger non-predators ... . 9 1,145 ! B T .
L N [ D R e A 3.0 <ok : o 1,836 “ S e —
Clarias spp... | Number - o o 3 16 19 3 Larger predators . _5_ o S P T 55860 36,437
Average length and weight | 59 em, -5 kg, | 5lem, 171 kg, | 39 em. 389 gm, = e i 39,697
Banse 56 cm. 14 kg, | 45 cm. 650 gm. | 32 cm. 190 gm, | 30 cm. ‘l{)U gm. Total all species : '
ge b 63cem. 19 kg. | 91 ¢m. 5.7 kg, | 44cm. 540 gm, | 34 cm. 240 g I
Y ] s s s I I e 1. Namive TraPps.
Sanjika .+ | Number o il 0 0 0 0 : =
Meae [ Neber . . o @ | o 0 2838 | — N _ - -
FEd ot Al HE fr_____ v i = _U_ —l T e e Larger non-predators . . 79 ’ o — - S
Chiuwa .. | Number ., .. 3 5 2 0 _ 12 367 e =
Average length and weight | 39 em. 860 gm. [ 33 cm. 502 gm. — re= Larger predators B — =
Ratide 39 em. 830 gm. | 30 em. 400 gm. | 23 cm. 100 gm, s s ol 2,959
| i: e " 40 em. 900 gm. | 35 cm. 680 gm. | 25 cm, 160 gm. = = Total all species o
il : S e S — Y | | " Trore *
i Tamba .+ | Number R .. . - 6 49 40 12. Natwve Gin NETS.
| Average length and weight — 39 cm. 648 gm. | 31 cm. 304 gm, | 24 cm. 109 %n: = = o
| Range { — 38 cm. 600 gm. | 27 cm. 200 gm. 23 cm, ?gg ;::] - 93 1,134 =
! ’ . ¥ 5 . 4 ¥ 28 cm. ¢ z hats ' —_ I
{ ———e M _"’_I_“Il 75_“@ 35 f'i _15() gm. z_‘: I Larger non-predators . . 71 161 —_— L )
!' Mcheni -+ | Number a Vi o 1 1 8 1 Tyt o 3 18 225 - —_— m —
| Average length and weight -— — 30 cm. 281 gm, T -Arger predators = — 5 1,359 ==
| Fiiis 29 em. 250 gm. | 35 cm. 440 gm. | 29 em, 250 gm, | 22 cm. 90 gm. = , 1,235
*| ange . iy o 32 cm. 350 gm. = Fotal all species
{ Nkupe <+ | Number . ___ . _4 I i 6. | 2 0 * Data from Appendix VIIL , Tprs. ¥
' Average length and weight | 70 ¢m, 1-8 kg. | 54cm, 975 gm. | 44 cm. 490 g, = ) ., verps FrROM MEASURED GILL NETS. .
| Rénpa 6lem, 142 kg, | 53 cm. 900 gm. | 43 cm. 480 gm. i i f i Kampango Clarias
:' > g 77cem, 24 kg, | 56 cm. 10 kg, |45 cm. 500 gm, S oy Nehita Kuyu A B S
e - Nchird —
.‘ =l - Avawa —
fi Other species | Number S i it I 9 162 242 = i di—-*_ T 7 d
e e | " _— e T 5
!I Totalall species| . . 54 ™ a5 74 178 288 308 Nuiibsr B 9 o 40 54 )
i g ;A ' 33-7 ;
, SUMMARY OF CarcuEs. 98-8 . : 35-80
i CHES — Average length .. - 26-6 35-52 39-83
i 5¢ 4r 37 27 2 27-37 -
i T = e T e — fp—— Rﬂnge [(x]]g[h Fi 24-35 - RPTR
| % Actual o Actual o Actual % Aclllill____ — Mcheni “lEr hl’“i"_}
7. Malonda, =3 - . Mpasa UH_HL N 1 16
Non-predators* 22 31 43 113 52 237 16 64 el i :
{ g _]’rcdmors i 68 93 51 133 26 119 5 ____"_0____.__ T — - - 1 B - .
Total all stecies : | e T —— 395 - - 15 =
___I otal all species 137 259 454 . L Average length .. . — 34 35
8. Monkey Bay. 1 = Bk T 41 36
| Non-predators .. | 69 41 40 40 33 69 26 81 MEBIE = o 61
Predators . 30 18 57 56 51 106 11 34 — 8
Total all species 60 98 = 206 313 -1‘01;111 a]{I Sl:ﬁ(:lcs : o g A & 1{3 sq. yds.
N ; Total of sets .. ol . %2 i it ol Pl
9. Kota Kota, ' Average number im]: per bLT' - il i .34
Non-predators . | 58 43 50 89 12 33 L I 20 dvarage arek FoF 1?:I1 per square yard
Predators .. | 40 30 45 80 32 93 15 46 Average number fi >
— L ] e L SR | | ~—~—1 1o by native clerk.
—ataL ) apeties . 178 288 S *Nets measured by J.B., but catches recorded b o
* Only the more important species are considered, :
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APPENDIX X —continued.

4. Carcues rrom LonG Lings,

S Total
Bagrus 5 spp.
Station| No. Bait — —-—é- - — s "-! ] M !].Tber
haols No. Range Range No, Range Range h,shl "
caught length weight caught length weight muL
16 7 o 1 68cm. | . = 2 .
58 34 Chicken — — == f — — T
61 34 | Fish = — o 1 33cm. | 250 gm. ;
71 34 o = = = 7 48-72 cm, — 0
73 34 — i = i 10 - . 14*
107 30 | Fish 1 56 cm 1:3 kg. 2 64-74 cm. | 1-9-2-7 kg.
129 28 = - 2 Eaj 1 . = 1
R I 68cm. | 26kg | 3 8-72em. | 1322k | 4
153 28 | Fish — — — 2 54-69 ¢m, 1-1-2+4 kg. j
170 30 i — - — 3 56-79 cm, 1:0-3-2 kg. 1
180 30 i — - — I 52 em, 1-0 kg.
190 30 e L o . e sy . =
193 30 | L oz - 4 52-78 cm. | 1:0-3-3 kg. j
éjé 27 — 1 Sdem. [ 1.0 kg, 3 46-59 cm. 715 kg. 1t
287 | 24 - ~ — - 3 4791 cm. | 67525 kg. | 3
251 27 | Fish = — == 1 62 cm, 16 kg.
266 27 | == o = 1 49 5. 54 kg. L
282 27 i — = =} 2 42-65 cm, | -35-1-9 kg. 5
284 27 & — = £ 2 45-47 cm, | 565 kg. 2
289 27 o 1 8lem. [ 61 kg, I 92 cm. 44 kg, -
291 27 N — = 1 B - = =
296 27 5 1 72 cm, 6-0 kg, — —_ - :
300 27 - S - el - - == &
303 27 — — — = 3 42-93 cm, | -46-6-1 kg. :
309 27 | Fish i — . = = - =0
815 | 27 | — - ~ 4 43-550m. | 45-99kg | 4
D e = . ., 62
6 5481 em |106-1 k| 354 33-93 cm. | -25-6:1 kg.
* One Barbus johnstoni of 40 cm. and 550 gm,
T One turtle,
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APPENDIX XL

CURING METHODS.

A. Narive METHOD.
IO~
4 4 5
Expcrimenta.l I 2a ____)'I_)___ | Tilapia : T;’{aps’a
' . Clavias S Bagrws squamipinnis shirana -
“Raiey Bagrus mossambicls [ S| - =
Species mesops & 5 (3.7 ¢
29.6 :
i 20.6 -
Date of capture 14.6 20.6 53 cms. 26 cms. =
49 cms A0 e ‘ 350 -
33 cms. ? 35 I, 350 gms.
Length vt b 900 gms. 135 kg - ‘ o
Weight 5 416 gms. 105 kg. 250 gms,
Weight when 1 kg. - 280/ -
gutted - 22% SR
% previous - 109, ol p— 15 min: 15 min,
I’e‘:ri?;ghl;r]c%t N 15 min 15 min, e —
) § : ‘ m,
drying re 30 min, 730 gm. 200 gn
Weight after fire : . - a0/ =
drying 253 gm. - 309 =%
% Pprevious 2y ] 100 hrs. 42 hrs,
i £ o T TS,
- w'mgh‘t lost v 33 hrs. 100 o
Period sun dry ~ 33 hirs. 80 gms.
drying .. 50 hrs. % 320 gms. 8
Weight after sun . . = : 60% -
drying 103 gms, 569%
% previous 599, . o ; 18.7 20.7
weight lost . . oo 18.
Date storing . . 21.6 o B — Ol
Inspected after 24 days o == =
eight on in- — o - -
spection 87 gms. — 847
% previous - e = 24.7 24.
weight lost . . 15 % 24.7
Date final in- —_ . 3
__Spection 24.7 26 days 10 days
e pedad e Iiish  bought
under obser- o - Satisfactoryon | Fis ugh
it days s for o, 2. Satactorgen | SO o e
Maggots devel-| AS final inspe 1: hnr.,( P A
R s Satisfactory on | Md i ence 1o
SHiscks ;':f:all inspection oped ‘“_":n‘g tails of weights.
sup-dryis 2{] Fairly satisfac-
Fish destroy tory on final
inspection but
rather oily
[ S
IR

* 3 specimens, !
T 2 specimens.  Figures of we‘ib"ilttuw o
Two days elapsed between caf

Figure:

i erages.
5 sights are averages
e s are averages. )
| start of curing.
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N CI—continued
e’ | . APPENDIX XI—continued.
APPENDIX XI—continued.

s o misc st
B. Dry Savting axp SUN-DRYING ¢, LIGHT SALTING FOLLOWED BY SMOKING—CORfinice
Experimental : B34
No? & o ALl Ala Experimental No, .. o B.1 .i_lﬁ e G 3 o
st o i = Allb A.2a A.2b A3 ——— : T Gy, hi = | _.l"f.-rf'l'fl'-' Bagrus
— - Ve R S, | e Tilapia shirana A e
N Tilapia Fohi — — Species . . o B
Species ” S ilapia _abeo [ - ‘ . 2} hours
I B(l;,!’{f.s _sqmwupmms squamipinnis Bagriss Cluvirssp, ;:’;;snps tLength of brining. . \ 3 hours .;l#::lllr: ; hour
Date capture . . 15.6 15.6 o 56 | s It Period drained in sun § hour 20 hours 60 hours
Length 56 ‘ i 6.8 16.6 4.7 %Pe:l‘iod smoked C?:e::ti:;:ul Green wood Ru;;; |17nsk
56 ¢ : h ue AL $ il
‘ cms, 32 cms, 32 cms, 48 cms, 41 ¢ms. 32 cms. Date stored . . b e ‘13'7 %2; 24.7
Weight 3o 145 kg, 600 gms - Date final inspection .. 24.7 = 110 gms.
Welgt};t ‘I'Vhe“ 5. gms, 480 gms. 500 gms, 390 gms, Weight at final inspection. . - = ?7?%
gutted 14 kg, 59( : ; ' % Pprevious weight lost © .. = 14 days days
% previous ¥ ) gms, 390 gms, 400 gms. 400 gms, 310 gms. Pgriod under observation 14 days ; A [m'}I/BI As for B.1.
weight lost 69, 130 Remarks Satisfactory on final in- -
*"\Piftrox»"]"’eight 3% 119, 169 209, 209 s],[.{l-t[qn_ Sent to 1. 1. for
salt nsec y - analysis
| Il 80 gms, 50 gms, 50 gms., 24 gms. 24 gms ? ¥
Period in sun ; -
il e 47 hours 47 hours
I Weight . ours 47 hours 3 5 v . 5 y . als er,
' sﬁih;{ﬁ; 620 gm ko #8-honry 100 Yioums 3 Concentration of brine 2 qu?‘?th - it\'}cfl f:::n‘:c-z:: lL approximate total exposure to smoke.
EiE ms. T C - . i . . Tier 5 Ve i 250
i % Pre‘{imw 6 140 gms, 200 gms. 160 gms, 150 gms. 100 gms. §:9moking not confmuous.  SIENIE.E
| weight lost ., 560 o
‘;i . % 3% 499% 609, 629, 68% ]
I ate storing .. i @ TE D SUN-DRYING.
|il 2 B8 21.6 21.6 21.6 21.6 18.7 D. ImmERSION 1N BoiLing WATER AND SUN-DRY
i Inspected after 24 davys ‘
i Weight on in- e 24 days 24 days 24 days 24 days = .3 c4
| spection 520 gms . ' ¢.2 . S —
! % previous gms. 120 gms, 180 gms, 140 gms. 120 gms, = Experimental No. .. = Sl e ] e
| weight lost ., 169, 149 e T Bagrits Clarias mossambicis agrus
. Date of final Yo 109, 129 159, _ Species e i o Bagrus N ey o )
: inspection 247 24 e e | Eh N ; 17.6
| Period under ) 24.7 24.7 24.7 24.7 e _— 17.6 Plliecd 46 cms
i At A gy i i . cms,
observation 40 days 40 days s ) I ate capture =3 46 cms. 670 gms 810 gms.
% X ays 39 days 39 days 21 days \-(-\‘?“_f-t}h 11 kg 770 gms. ;*iﬂ :m;' 700 gms
emarks Satis{z t I eight i i . 320 wms, bols TS, i
| atisfactory, Satisfact . B ) i A) ke, 62 51 30/ 139
| Very  slightly [ Dry and harg,| > ©7 A8 | Hard and dry. | Hard and dry, | Satisfactory Weight when gutted .. l éﬂ;h 19% . ut } minute
| oily. Sent {o|Sentto I.I. for Satisfactory |and satisfac- | condition on Jo previous weight lost 1 minutes 1 minutes I-;[];":“:-E 30 gms.
I LI for analysis analysis _ Sent lt': LI, for tory on 157,|24.7. Sent tU [.mu: in boiling water é‘%ﬂ g : 30 gms. .;4 IB" “_'. 28 hours
. analysis but developed | I.1. for analysis Cone. salt (gm./litre) .. o 43 hours o JOLULS
| slight surfiace o Period in sun .. 55 46 hours v 250 gms, -
mould by 24.7. Weight after sun : : s S — 57% ;
Destroyed ;3){. previous weight lost .. 3? f(a; o 21.6 -
| - ate storing DA dave E= — )
i Naturally not all the salt used was absorbed by the fish Inspected after ,;” {ldy?_' — B =
Il 50 Weight on inspection. . "'53.);‘:1}“" = ,,4—7 —
o, a 3 -
' C : - Yo previous weight lost “%'o . 24T =
| - LIGHT SALTING FoLLowep BY SMOKING, Date final inspection . . -;q-?jfys . M 313 dﬂyzmarul Maggols appeared
— eri o servati o days s Senees aggols appeare Mag 5 @ ar
Experimental No, ., i Lm:d 1lll'ldl.,l‘ chagrrascn Hard and dry on | Maggots dpl‘,{'a-”',d :Iur!?ﬁ(: tht.-} period | during  the  period
SR B.1 ; temarks z : .tion, | during sun-drying. | € b v | of sun-drying. and
Soocies. = B.2 B.3 final inspection. Fish destroyed of storing, and were | ol sun-d 3’1&[ ]
?pecms o Tilapia shivana N s — i —— Satisfactory. Sent|ll removed  (23.6). fish was destroye
— — | Bagrus Bagrus to 1.1, for analysis After this the fish
Na, fish 4 — - = a2l I remained satisfac-
Date capture 1.7 2 1 tory up to final
Average length 27 cms 1.7 18.7 inspection, Sent to
Average weight ; i 347 gm.s' 49 cms, 40 cms. 1.1 for analysis
‘;Averagg weight prepared |, , 295 gms. * 1:07 kg. 530 gms.
%0 Previous weight lost 159, 740 gms * 460 gms.t
w0 309, 130,
w0
* Fish both gutted and decapi
: A :capitated,
t Backbone and viscera removed but not decapitated
' 175
174




' ArPENDIX XI-—continued.

APPENDIX XI—continue
contnues, [£.2. IMMERSION 1N BolLING WATER FOLLOWED BY SMOKING AND SUN-DRYING.
Experimental No - Experimental No, .. " C.5
SAper i C.6 C.10a C.10b C.11a C.11b st I J—
Species Wik o B N o 2t Species - v - YU
= & Clarias - i ST
Bagrus v Clarias
. - —| _.__g o e __7E9S(uiibirus Bagrus Bagrus mossambices Date of capture 20.6
Date e —f— . _ —
L:n;t‘;;ihlure . . 22.6 24 6 24 .6 24 6 546 Length 70 cms.
Weight o e v 47 cms, 50 cms 47 u;m 2 v i .
2 .y o A 20 pme 1 s, 47 cms, 49 cms. Teio .. .. e 35 kg.
})’Mclghl_when gutted % gi?} E::::, gig gms, 910 gms. a10 gn:s, 70()Lgm:s: Welgn 4
'l’:{’i)nll:ei:;ni::&;]wmght lost .. 807 am%:,nh‘ 800 gms, 800 gms, 640 gms. Weight when gutted 2.7 kg.
: nhing water : o - == | :
Con, salt (p : ﬁ min, min, : : ; . y 2 o
I"crioziain (:’1:2 [litre) ;-;;} 1gms, 9%1 gms, g% ]E‘{']‘:li‘ léf;;:rllls lé [;“é;']'s 9, previous weight lost 22%
Bit; ‘[,Itlr;;:;ng . o 30%‘{‘;1“ 79 lh(;lm, 79 {}1(7>urs 79 hours 79 hours Time in boiling water s § min,
] Jate final inspection 24.7 24 e 1.7 1.7
il i{;l;::)—ﬁl:t:uier observation 33 days ?ilzflfys _“.3.'41_7 .31241‘7 241_7 Cone, of salt (g./litre) 30 gms.,
) SRR i .. Magrats an. | A : o1 days 31 days 31 days
| ;leali‘cﬁ]”thflultli};g ;L:E,%“tjluﬁ]l:g As for C.10a Maggntsy ap-| As for (?103 Period of smoking 5 hours
[ the s gl . e SHIDg peared  during .
anid w\:‘:{rymf’ -“)lmlirymg(zuh) period of sun Date placed in sun 21.6
' moved e lan_ and were re- drying and were
!‘ seem i 1 satis ish | moved. Fish removed.  Fish Period in sun 18 hours
H Tacks xS b‘lhé’mc' subsequently su bst:(l.l‘lcntly
i Scnt]?{; :;n 1 4{'7' “fa‘.lISI"'CturY but seemed satisfac- Remarks Maggots developed dur-
h ; -sacdetor slight traces of factory on 24.7 ing period of sun-drying.
it analysis et : actory on 24.7. 18 1
1 Idou i ;ju-:-;- Sent to I, I, for Fish destroyed
ace on 247, Hgedoiea T
' : Des troyed analysis
| - -
il A 12 C.12b C.15
|I Ixperimental No, i Vi C.l12a N (- B ! [
| E.l iRS < N = " Clati 5 mossambicus DBagrus Clarias mossambicus
I. - IMMERSION IN BoiLing Warsg FOLLOWED BY SUN-DRYING AND SMOKING Species .. 5 = R ummi“_‘_._ —=—
| ‘ . ; 24.6 21.7
t [Experimental No. . | A C.13a C.13b Date capture 24.6
| Spcuies_“—‘_ ey 4 Length 52 cms. 52 cms. A I8
| it N Bagrus Clarias mossambicus 1-1 kg 990 gms:=
| - e — “?eight 1-1 kg- B =
: Date of capture 850 vms
e ‘ s 53 18.7 - 912 gms. 1-0 kg. DU gms.
itﬂi?]ht s i i 55 cms, 44] ?,Il?ls Weight when gutted 912 g i
=i g ol 2 S y o/ /!
*Weight when gutte 16 kg. 540 gms 9/ vrevious wei : 17% 9% “
¢ “11cn BRHte. i gms. Yo previous weight lost
prepared. . . - 1:3 ke : min, 4 min.
?" P"“_""‘l’;““ weight lost ., 189, 46? 4%‘"5- Time in boiling water .. § min. !
Lime in boiling water | 4 min Jo 90 pms 30 gms.
onc. of salt (gm. flitre) . 30 gms. S o] Conc. of salt (gm./litre) 90 gms. 8 o
2 sun g : ou gms, s =
Date smoking i ]6. hours 16 hours Petiod qnsoling 9-75 hours 9:75 hours W gar
| Remarks n - Ao fs 21,]'7 20.7 SIS SIONRE o a 1 Rice husk
s = o : W minutes  after A g ; ; Green wooc
smukmg started maggots Asfor G188 Fuel Green:wood o
}l?t{lllcfl out. These Were . ) 520 gms. 610 gms. 220 gms.
killed by the smoking, Weight after smoking o
but fish” was found te 429 39% 73%
have started to putrefy % previous weight lost o 5
mternally and was de- 924 6 24.6 247
stroyed Date storing .. o .- s e
moved.

as well as the viscera, was re

as i . A - the backbone, as well as the vis 5
Il as the viscera was removed, In this experiment ) i |
|
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In these experiments the backbone as we
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t e APPEN X [—comnts
E.2. ImmErsion in Bowmme W NDIX XI]- ~contined,
LING ATER FOLLOWED .
: -L D BY SMOKING AN T PENDIN X
Experimental No, AND SUN-DRYING—continued. APPENDIX XII.
T — e C.12a
Species | ‘ —f . TR C.12h & 48 FISHING RULIS.
ik G sa g - . Clarias moss —d e TR .15
—_— ! ssalDbicus e — . - X
Inspected after —_— o Bagrus Clar s asiambiuis Made by the Governor in Council under Section 8 of Cap. 70, The Laws of Nyasaland. (The Game
Wei o 21 days s 2_]_ ) S e s Ordinance.) Promulgated by Government Notice 13 of 1931,
eight on inspecti 21 days ——— -
: Aion ., Y I ”
s 250 gms. g 1. These rules may be cited as the Fishing Rules and shall apply to the waters of the Shire and Ruo Rivers
/n Previous weight lost 290 gms, o and to tl]c waters of all other permanent rivers entering Lake Nyasa for a distance of two miles from the mouths
I ) 2 529, o of such rivers. The Governor in Council may, by notice in the Gazette, extend the application of these rules to any
mal inspection . 529, o other fresh water lakes, rivers or streams in the Protectorate as he may deem hit.
) = 24.7 i
Period under observatic 24.7 9. No non-native shall fish for purposes ol trade or commerce without a permit lirst obtained from the
n 31 days 24.7 Provincial Commissioner, Application for any such permit shall be made through the District Commissioner and
Remarks . 31 days may be granted for such pcriutl and subject to such conditions and restrictions as the Provincial Commissioner miay
Satisfactory except | 4 days deem fit to impose provided that any person to whom a permit has been refused may appeal to the Governor, whose
:.l‘il(:t_-g,- of mould I))} lncir As for C.12a Satisfact ———— decision shall be final,
hone.  See ack- Satisfactory, ard a N o o i . .
| Still l}l't'scn:n ;’“ 15.7. dry. Sent to L. L for 3. The District Commissioner may in any case of emergency withdraw any permit granted under rule 2 hereof
! ; s dustro Hll'l 24 .7 when analysis provided he shall forthwith report such withdrawal together with his reasons therefor to the Provincial Commissioner,
1l b who may make such order as he may deem fit,
I F. ImMmersion .
| Experimental No MERSION IN BoiLing Warig FOLLOWED By & ; 4, Any person may fish \_\'ith_rmll or h':}ntl line l:::r 1'{111']::::;.05_0! sport provided that in so doing he shall not
[ A . . =y -L ‘D BY SMOKING, interfere in any wise with native fishing. The District Commissioner may prohibit such lishing in any place or
' Species | s R ; C.8 = area where he has reason to believe that the same is a hindrance to native fishing. Provided an appeal shall lie
:. = Bigties —_— =L c:9 from the order of the District Commissioner to the Provincial Commissioner whose decision shall be final.
{ Date of ¢ T D 2 e T Sem, == ) o iE =g o .
§ > of capture . - —z'é—b————_ e __I%’"“ Clarias mossambi-us In all cases of appeal the arder of the District Commissioner shall remain in force until reversed or otherwise
| - 7 e e E— s Provincial C ssioner
| Foengpkl 29 6 by the Provincial Comn ;
-Eng 4.0 ey g
I . 0 . 22.6 . | .
| s = 27 cms, 5. In all cases where fish weirs or staking nets extend from banlk to bank of any stream or river a gap shall
Wei 5 . : g ] ) any ! gay
| cight i P Sl ems. 56 ¢mis be left in midstream of approximately five per cent of the width of the stream or river provided that the District
| . o 16 kg, ’ Commissioner may at his discretion order that the width of the gap be varied.
Weight when gutted P00, 1:4 kg i
v o 1-4 kg & 6. Any person committing a breach of these rules shall upon summary conviction be liable :
Il % previous wei 2 810 gms
| 5wl : sms, .9 . ;
[ ght lost aa 120/ 1-2 kg. (i) if a native—
i Time in boiling water ! 10% 149, {a) upon first conviction to a fine not exceeding six shillings and in default of payment to imprison-
& e g } min. ) e ment for a term not exceeding one month ; and
I onc. of salt (gm, /litre min, i : ; :
| (gm. /litre) - 80 gms § min. (b) upon any subsequent conviction to a fine not exceeding £1 orin defaunlt of payment to imprison-
| Period smoking b 30 gms, 30 g ment for a term not exceeding three months, or to both such fine and imprisonment,
| . 925 ) s,
| Fuel hours 23 hours 941 ) (ii} if a non-native
- £ Green wood ) - Jours {a) upon first conviction to a fine not exceeding 15 or in default of payment to imprisonment for
I Weight after smoking Green wood et a4 term not exceeding one month | and
390 gms, ot 3 ; — . i i -
| % previous weight Jost & 340 gms, 450 i (b) upon any subsequent conviction to a fine not exceeding {{.’.:: or ml(lcfa_ull. of payment to imprison-
* 3 589 ot/ BMmS. ment for a term not exceeding three months or to both such fine and imprisonment.,
| ]
Date e 580/ . s " . : L iz s ¥
'| te storing e i 246 £ 629, In exercise of the powers in him vested by Section 3 of the Game Ordinance the Acting Governor m Council has
| Inspected af 2 24.6 been pleased to extend the application of the Fishing Rules to the waters of Lake Nyasa in the Dowa and Dedza
2 after 21idiy : 24.6 Districts and to the waters of Lake Nyasa and Lake Malombe in the South Nyasa District,
ays
Weight on inspection . | days 21 days Made by the Acting Governor in Coungil at Zomba this twenty-seventh day of July, 1937, (Government Notice
OF s . 400 gms, 250 gms number 54 of 1937.)
. 70 Previous weight lost . oV gins, 330 gms, | . S 3 : o .
L 329 SEd Under the Game Rules made in exercise of the same powers as the Fishing Rules by the Governor in € ouncil
Date final inspection | | 24 269, 269 rule 3 states :—
Period under observation 24.7 24.7 (1) No person shall, without a written permit from the Governor, 1se any poison or explosive for killing fish,
' 33 days “
‘ Remarles ' 33 days
8 . it ih Sali‘ifﬂ.{.’lur ; . v 43 l{ﬂy:‘\
slac m fing S g
| spection cx{cm 121“‘:;131;:; Satisfactory on final in- | Satisfactor N fop OB
sblats - sTyee S L slac « A8 .
trace of mould by back- :l]‘l':“ili(m Sent to I, I_for y s for .
bone. Sent to I, L. for | A
analysis :
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