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I. INTRODUCTION. 

The Zoology Department of the u.c.T. has been making 

an ecological survey of South Afr1,can estuaries. The plant 

and animal lif'e of many estuaries has been studied in 

relation to physico-chemical conditions, and bottom fauna 

has been dealt with in great detail. Not much is known 

about the fish populations that occupy these estuaries. It 

was theref'·ore decided that some information about typical 

estuarine fish might be of use. 

For the first four months nettings were made at two 

estuaries near Cape Town (Milnerton and Hermanus Lagoons) 

· and the stomachs and gonads of all the species of fish 

caught were examined. This gave a general idea of the 

feeding habits of the species present, and· it was realised 

that more useful results would be obtained if after this 

the general biology of one or two typically estuarine fish 

was investigated in more detail. 

The genus Rh.abdosargus Fowl.er was chosen. All three 

members of this genus, R.slobiceps (Cuvier), R.tricuapidens 

Smith, and R.sarba (Forskal) occur 1n South African estuaries, 

and are very suitable for study for various reasons; 

a) In almost all estuaries from Walvis Bay to Natal at 

least one species of the genus is found, and often in large 



numbers. 

b) In the estuaries studied the major portion of the fish 

fauna is made up of marine species that are tolerant ·of 

estuarine conditions. All the species of :Rhabdosargus fall 

under this category. 

c) Two of the species (R.globiceps and R.tl"'icuspidens) 

are found in ,estuaries within easy reach of Cape Town1 and 

samples o.f all the species could be obtained from the 

estuaries that were being visited by the Zoology Department. 

Rhabdosargus globiceps (Cuvier},, the "white stumpnose", 

ranges from Walvis Bay to Durban (Bal."nard 1927), being 

abundant on the West and South Coasts, and occurring in 

lesser numbers up the East Coast. Juveniles commonly enter 

estuarles, but f'ish over about I50 m..l?l. seem to prefer the 

sea. The "white stumpnose" ls of considerable economic 

importance as a .food . .fish. Shora nettars take great hauls 

of them on occasion at Langebaan (Biden I930), Bls.auwberg, 

Hout Bay, l!iahoak, and M.uizenberg• Line boats make fairly 

regular catches in False Bay thzloughout the year, especially 

from May to October in shallow water at night. Trawlers 

net them on the Agulhas Bank down to 40 fathoms, and they 

are also an important angling .fish on the West and South 

Coasts. The largest record is 500 mm., about IO lbs. (Smith 

1949). 



Rhabdosergus tricuspidens Smith, the "silvte", is also 

restricted to South Afl'icen coasts, being found from the_ 

Cape Peninsula to Zululand. Although of fair importance as 

an angling .fish, it does. not oceUl' in such large numbers as 

R.slob1cepq, and ls not of economic importance. The "silvie" 

is often abundant 1n estuaries, both juveniles and adults 

beit'lg present. It grows to 350 mm. (about 4 lbs.) (Smith, 

1949) • 

. Rhebdosa.rsus s.a·rba (Forskal). the "lrellow~tin bream", 

ts the only member of the ·genus without such a restricted 

range, being found over .the whole Indo-_Pacific .region, md 
' 

coming down our East Coast as '·fa.r as Knysna. It grows up· 
; .. 

to at lea_st 450 mm. (about ·'1-8 .lbs.)" and is an important 

angling .t1sh on the Natal ,coasts. It is not or economic 

importance in South Africa. No Japanese, Chinese,, Ol" 

Indian not·es are available on R.sarba,, but 1n Australia 

this spectes (called tho "tarwh1na" or "silver bream") .is 

pI'9sent in fair numbers.,, ls caught· by anglers" but .is not 

of economic s1gnif'lcance.(Munro 1949). Both adu.tts and 

juveniles commonly enter estuaries. 



Legend to .FlgUl'G I. 

1Umbdo:u1mus · &J:oblc,,e,aa,, ·(Cuvier). 
., 

Actual a ize •• •·•. 160 am. 

1'2:1.e.ee three species each seem to b& dominant at 

dlfteztent !'eg1ons. along the coast., overlapping ganeJ!'Ously 

w1tb the species alongside. . R.glob1·c.&ps .ls the on1y membeP 

or the genus on the west Coast, and 1a alao found. on the 

South coast overlapp1ng · w1th ~.tr1Gusa1dens. From· ~sna 

to about DuPbatt R,tx:tcusatdens. is the· commonest of the 

three species,. arul nol'th of thls · R·.earba is i;res$ttt 1n 

great$?" numbers .. 

The 61:tterencos bet'Ween the three spectos aI'S small,. 

Ditf'ez»eneas in. coloration and·bawln:g. teeth• and the 

presence or absence or scales on the p.reoperol·e tlange are 

mentioned b7 authors (Bamara .I925,. Smith 1945)• as we11· as 

some alight d1t'.ferences 1n body shape:. As the teeth of 

the ·three speo1os have never been figured batore 1t 1s, ,of 

1nte.rest to ahow them hare. (see F1g.2) .• 
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.• F.113ure .. 2. 

Upper middle incisors of different :s 1zed 
fish of the three species ot Bp.abdQsarsus. 

L .R.tr1cqsp1dens: . 35 mm. 
2. 1R:.tt"ieuspidens 130 mm. 
3. .R. tricus.e,1dens I93 mm. 

4-.· R.serba 5I mm• 
6,. R.sarba · 94 mm. 

35 mm. 
I70 mm. 
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R.tr1cuspidens :i.s unbarred. the preopercle flange has· 

a few hidden scales, and a golden stripe can usually. be seen 

running along the side of the body just below the lateral 

line. .Juveniles have tricuspid teeth, as can be seen 1n 

Fig.2 (I), the sketch of a: front upper incisor of a 35 mm. 

fish. When the fish have reached a size of about !30 mm. 

the cusps have become much worn,. and usually chipped. Fish. 

larger than thls show little or no sign of cusps, and a 

rather broad, spatula-like tooth results• 

R.sarba has no, or at most very faint, cross barring, 

the preopercle flange is naked, and a yeiblow mark at the 

base of the pelvic fing running back for about an inch is 

found in larger fish. The teeth in juveniles {Fig.2 (4)) 

have a fairly distinct triangular head, but become more peg­

like when worn down in the adult, (Fig.2 (5).) 

R.globiceps has about seven strong crossbars, and the 

preopercle .flange is naked as in R.sarba. Juveniles have 

very sharp pointed incisors, but these become worn to pegs 

very much like those of R.sarba in adults. The adults of 

these two species could probably not be told apart by the 

shape of the teeth. For the juveniles of all three species 

the teeth are the best characters for identification. 

Little former work on any of the species, of Rhabdosargu.s 

has been done. Biden {!930) ln his popular book " The Sea­

Angling Fishes of the Cape" has devoted a chapter to the 



ttwhite stumpnose", giving notes on angling, economic import­

ance, and a few records of gonad condition and food organisms 

found in stomachs by anglers. Gilchrist (I904) in a papezt 

on the development of some South African fishes describes 

successful fertilisation experiments carried out on this 

species., and gives details of the subsequent developmental 

stages observed. 

Munro ( I945) has described some postlarval stages ·Of 

R.sarba from Australia, and in a personal communication has 

stated that no work on the biology of this species has been 

done in Australia, India, China, or Japan. 

Many interesting problems were then in need of study: 

a) Feeding. What are the roods of these species inside and 

outside est uari·es ·? Is there a change in food with size ? 

Do seasonal changes in .food occur ? 

b) Breeding. \Vhen do these f'ish reach matu.l"ity ? Do they 

spawn inside or outside estuaries ? When are the spawning 

seasons ? 

c) What is the rate of growth of these species ? Why are 

large fish never found in estuaries? Is the rate of growth 

the same inside tind outside the estuaries ? 

d) How do salinity and temperature changes in the estuaries 

effect the distribution of the fish ? 

e) As these are typical estuarine fish can information 

obtained about them be used to understand the habits of 



other members of tha estuarine fish fauna. 

Hermanns and Milnerton Lagoons, from which most of the 

R.glob1ce;es, and some of the .!!• tricusp1dens were obtained 

are in ona respect not typical estuaries. Each year the 

mouth is dug open a.fter the winter rains, and closes again 

in summer, probably from wave action. Although many estuaries 

along th~ coasts are open and closed periodically, this 

does not happen with such rsgulal'ity. An estuaey may remain 

closed for three years be.fore exceptional winter rains open 

it. 

In the following account R.globiceps, which could be 

easily and regularly obtained, is dealt with in detail, and 

notes· on R.sarba and R.tricuspidens are given. 

a) Obtaining Samples. 

For the general description of the feeding habits of 

estuarine fish two nettings w~re made at Milnerton and 

Hermanus Lagoons in April and May 1950 respectively• and 

records obtained by Ecological SUI'vey exclll'slons have also 

been used. 

Rhabdosargus globiceps were obtained from regular 
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nettings at Hermanus and Milnerton Lagoonf) during I950 a.nd 

I95I. .b1 rom January to July I95I monthly samples of f'ish 

were bought from Kalk Bay l lne boats, but in May and June 

the line boat.a left for the snoeking season at Hout Bay. 

Fish were also obtained from trawling off Gape Infanta, .from 

an Ecological Survey excursion to the Breede River estuary, 

and from angling, {See Table I.-) 

Table I. 

. No.Fish . No.:14,ish. 
Place and Date. Caught by. Measured Opened. Size Range. 

Herman us Lagoon, L.saine l,I66 37I 52-I54mm. 
Matf>O-Ju.1.y' 5 I• 

Herman us Lagoon, Drag net. I2 I2 27-I05mm. 
Jan., Feb. ,,March, 
April 1 I95 I .. 

Mllnerton Lagoon, 
Apr11'50-June'5I. s.aeina 63I 238 28-98mm. 

Breede R.Estuary, All nets 44 44 35-I24mm. 
July I95I. 

Kalk Bay, Hand Lines 4I 41 I28-300mm. 
Jan.,-Ju.ly• 5I. 

Cape Inf'anta, Trawl at 5 5 I28-260mm. 
July' 50, July 1 5I. 30 f'athoms 

Millers Point, Angling 6 6 200-320mm. 
May I95I. 

Buff els R.Mouth, Angling 6 300-350mm. 
July I95I. approx. 

For description of nets see below. 

-----------------------------



Rhabdosargus trlcuspidens was obtained in small 

numbers from the following places: Hermanus Lagoon ( 62 fish) 1. 

Milnerton Lagoon (3 fish),(from regular nettings during 1950 

and 1951,)and from a number of surveys by the Zoology Depart­

ment to the following estuaries, St.Lucia (January'5I), 

Richards Bay (January 15I}, Durban Bay (July'50 and Ju1y'5I), 

Bushmans River (September'50), Knysna (January'5I), Great 

Brak River (May 150), Breede River (July 15I). The total 

number of records of fish is 275. 

R.sarba was obtained from Ecological Suzwvey trips to 

the following estuaries; St.Lucia (January'5I), Richards Bay 

(January'5I), Durban Bay(July 1 50 and January'5I). The total 

number of records is I75. 

Nettings at Hermanus and Milnerton Lagoons were made 

with three nets, the Large Seine, the Small Seine, and the 

drag net. All of these nets are more or less selective, 

none giving a true random sample of a fish population. 

1) The Large Seine. 

This is a seine of English design which is weighted to 

sink when pulled, so that it covers the bottom, and does not 

float as do the seines of commercial fishermen used for 

shore and estuary netting in this country. It is 152 ft. 1n 

length, has a purse of I9 ft., being 5 ft. deep in the wings 

and 7 ft. deep at the purse. The mesh of the wings is It incl 

bar, and that of the purse ~ inch bar. To either end of the 
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net are attached t o ropea ot 250 n. 
The net 1a moat efficiently worked with tour persons •. 

It 1a t1rst pac.ked on a boat, (see F1g.3). One of ehe ropes 

is held ashore and the boat ia rowed out at right angles to 

the aho1'9. When t he net ls reached the boat ia rowed in a 

U shaped curve whil e the net is la 1d • The purse will lie 1n 

the middle ot th1a u, and must be cast clear to prevent it 

lying ove:r and toul1ng the net. (aee F1g.4). The boat is 

then :rowed ashore while the second :rope is payed out, and 

the two ropes a:re pulled tUl the net reaches the shore. The 

head and toot ropes ot the net are then pulled separately • 

In F1g.6 the net has just been :reached, and aa soon as the 

end of the net is clear o.f' the water the head and foot 

ropes will be pulled sepalPately. 

The La:rge Seine was used at He:rmanua L~goon. Its 

sampling e:rror e.f.f'ects a) species of fish that aw1m upward 

when d1strubed, b) tish tast and wary enough to swim ·round 

the net, and c) tish small enough to al1p thPough the meah. 

Liza ramada and Mug11 cephalua must otten escape by swim­

ming over the net. Hlpacanthua am1a and Pomatomus aaltator 

being typically fast pelagic fish should otten be able to 

swim ove:r or round the net. Fish between 60-80 mm. must 

start slipping through the mesh. Fo:r Rhabdoeargus •P• it 

is an excellent net, tor they are bottom teede:ra, and not 

{it one may judge by their shape) ext1'9mely taat aw111111era • 
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Figu:re 5 . 

Landing the Large Seine . 

11) The Small Seine. 

Thia is a much smal ler net than the above . being 40 rt. 
in length. 4 ft . deep at the win s . and 6 n . dee . at the 

bunt . Unlike t he large s e ine it has no long purae . but has 

a slight belly of ftbout 6 ft , The mesh is ~ inch bar. t~§ 

Small Seine is pulled by t wo persons without ropes . and is 

therefore limited t o v.ater t hat is shallow eno h fot' wading ,, 

{about 4 r t. ) 



I3. 

Figure 6 . 

) 

The Small Seine . 

The Small Seine was used at Milnerton Lagoon, as the 

Large Seine dug into the soft muddy bottom. The Small Seine 

has considerable netting error. Larger fish have often beed 

seen to swim out of the net due to the slow pulling, and 

smaller fish , probably of about 30 mm. and below are able 

to slip through the mesh. 

iii} The Drag Net . 

This is a small triangular net pulled by two persons . 

Short ropes {IO ft . ) are attached to each end of the mout h , 
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which 1s 6 .ft. 9 i nches wide. The depth at the mouth 1s 

I5 inches, and the length of the net IO rt. The net has 

retaining flaps hal f way down its length, · helping to keep 

in fish already caught. The mesh is l. inch bar. The upper 

side of the mouth is co?'ked,. and the lower attached to a 

length of chain. The net is simply a trawl (originally 

intended to be kept open with a beam) that has bean put to 

a different use. I t is ideal for dngg1ng through Zostera 

and Rupp1a beds, f or the chain prevents the net rolling up, 

which occurs with t he small seine tor instance. The people 

working the net pull slightly apart to keep the mouth open. 

This net was used at Hel'D18nus Lagoon first 1n January 

I95I, and for the foll owing three months. After this the 

water became too high tor wading over the Z.ostera beds, a nd 

it was found to catch no Rhabdosargus over the sandy sbal.­

lows. The net ls very sele:ctive. Large fish tend to escape 

for those pulling the net walk fairly near the region to be 

netted before the net gets there. The upper limit of 

catching was usuall y about 60 mm., and the lower 30 mm. 

It is a useful net when used in conjunction with the Large 

Seine, but there i s probably still a netting gap between 

these nets. 

In conclusion we can say that netting was probably 

erficient at Hermanus Lagoon above about 70 mm. for !!!!!!?­

dosargua, but not below this, and at Milnerton between 

about 40 mm. and IOO mm. 
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b) Preserving Fish. 

In opening fish brought back from Ecological Survey 

field trips it was found that the contents of the body 

cavity were often so decayed as to be impossible to study. 

whereas others that had perhaps been kept for a year or more 

were in excellent condition. An experiment was made to find 

an efficient method of preventing decay. and if possible of 

preventing the digestive juices from working long after the 

fishes were netted. 

Different methods of preservation were tested on 

some Gobius nudlceps , kept in an aquarium. The fish were 

starved for some time. and then .fed on quantities of mosquito 

larvae. Some fish were preserved immediately in different 

strengths of formalin and alcohol. with or without the 

abdominal cavity being opened. Others were le~ for 24 hrs. 

before preserving. being placed in a cool place after being 

killed. It was found that I ) i mmediate preserving. 2) str~ng 

formalin, and 3 ) opening the abdominal cavity helped prevent 

excessive decay. 

In sampling at Hermanus and Milnerton Lagoons fish 

were preserved a few hours after catching. being thrown into 

strong formalin (about20,% ) after an incision had been made 

in the wall of the abdominal cavity. 

c) Working Through Samples. 

P.T.O. 
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c) 1 ·~orking Thro ugg Sameles. 

At the monthly nettings the numbers of the different 

species caught, and their maximum and minimum sizes were 

recorded, and if possible the .fish were returned alive to 

the water. The measurement of length was made to the base 

of the caudal peduncle. 

All Rhabdosargus were kept and preserved 1n the manner 

described (page I5). In the laboratory the lengths and 

weights of all the fish were taken, and a random sample of 

30 fish opened. 

The different fo od organisms, and the number of each 

organism present, were noted. Gonads were weighed~ and the 

gonad described, if male as "milkyu or "not milky", and 1r 

female the colour of the ovary, and the diameter of the 

ova recorded. Parasites in the gut were also recorded. 

1'1 our or more fish. of different ""izes from e ach sample 

were selected, and the supra-occip i tal crest, one otolith, 

a nd a number of s c a les removed and kept dry in paper packets. 

Scales were taken from beneath the pectoral fin, as 

these scales are l ar ge , and being in a protected place are 

seldom rege nerated . They were examined using the method of 

Lea (I9I9) and Graham{I929), taken from Blackburn (I949). 

The scales were l eft for six or more hours in 2% sodium 

peroxide, and then put into a 2% solution of sodium sulphite 

for a few minutes , rubbed with the fingers to remove any 
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adhering _skin, and then pressed on to a slide with some 

blotting paper. The scale remains attached to the slide for 

some minutes, and can be projected on a screen in a dark 

room and observed. Large scales do hot adhere to a single 

slide and were placed between a _air of slides. 

The supra-occip ital crests were examined dry under a 

dissecting microscope with side lighting against a dark 

background. 

Otoliths were removed by cutting down through the 

skull on one side of' the midline in small fish. Larger fish 

were more difficult to deal with, and a diagonal cut from 

the posterior end of the operculum of one side of the fish 

to the eye of the op osite side was easier. Some otolitha 

showed rings whe n examined under water with side lighting 

against a dark background, but others had to be ground. This 

was done with powdered glass as an abrasive against a ground 

glass plate. It was then examined under water as before, 

or with just the ground face moistened. 

d) Sources of Error. · 

In all experiments where a sample 1s taken as represen­

tative of a whole po Ul.ation there la a certain amount of 

error in the results purely due to chance. This is greater 

the smaller the sample. In sampling a fish population of 

unknown size it is very difficult to know how much this 

sampling error is affecting the results. 
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Error in Length- requenc:y _Graphs . From the uniform­

ity of the length- f:re quency graphs fo r R.globiceps at Herm­

anus Lagoon over a length ot about 80 mm. 1t would seem 

that the samples are not greatly affected by numarLcal err or. 

Bel ow this s.ize the g:raphs are not representative , and 

possibly modes of fish below about 60 mµi . may be completely 

missing. At Mi l nerton probably only the January, ebru-

ary and arch samples are i-e·presentative . 

ErroP ln Assessing Monthly Changes in Feeding • The 

accuracy o·f 30 fish as a s ample at Hermanus and M11.nert on 

Lagoons ls d1ff1cult t o as sess . Small nuctuit1ons in the 

monthly percentage occurrence of food items may be due t o 

chance , and not reneot an actual change in the feeding .of 

the population. Only the more dat1nite . changes in the 

percentages. can be considered as indicative of an actual 

change of d let in the popul.a-t ion. 

The occurrence of an Acanthocephalan parasite (see 

page 76) is ot interest in connection with sampling error. 

One to about five of t hese pa~asites are found firmly at­

tached to the reotmn of about 20% of R. globiceps at Herm­

anua . The following are the percentages of fish that con­

t ained these parasites in the monthly s-amples :-

November December Januaey Februaey arch April May . 
I960 I96I 

20% I&% 45'% 16% 4o% 34 0 14:% 

If it is assumed that at least during the period in 

which the vlei was closed to the sea ( Februaey to May) the 
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percentage of .fish that containe_d these parasites did not 

fluctuate violently , some interesting conclusions .follow. 

This does not seam to be an unreasonable assumption, for 

the adult attached parasite is non-motile, and if fish were 

being infected through a crustacean .food organism one would 

expect the increase in the percentage of parasitised fish 

to be fairly even. There was probably no loss ot parasitised 

fish through deaths, as fish containing parasites seemed to 

be in excellent cond:ttion. If through some other cause the 

number of parasitised fish was being reduced (for instance 

through death of parasites) one would again expect this to 

be a fairly consistent change. The monthly percentages show 

violent fluctuations, however. If our assumption that the 

total percentage of paras1t1sed fish in the Vlei is fairly 

constant ls correct. these fluctuations must be due to 

sampling error. 

This can be utilised in studying the monthly percentage• 
/ 

of a food item. If a certain food item ls present over a 

period of months in exactly 20% of fish, and monthly samples 

or the population were taken. we could expect nuctuationa 

similar to those in the number of parasites, and these would 

not be showing changes 1n the feeding of the population. 

It must be realised then that only ve"r'Y marked changes 

in monthly percent ages of food organisms can be considered 

as changes in f e ed ing. 



20. 

el J!'lclng Experiment , 

An attempt was made to eat1mate the population o~ 

Rhabdosargus slob1cepa 1n Hei-manua Lagoon. uatng the 

Peters,on thod ( sc,ot t 1949) • BJ tb1a method a oerta 1n 

nmber ot merited 1nd1v1duala are, released into the pop­

ul.at1o'n• and the o ulatlon then sampled at a later date, 

The number of f'lsh 1s estimated by mult 1ply1ng the number 

of released individ uals by the ratio of m riced to unmariced 

fish 1n the later s a ling, 

As opePCular or other tags would have ha to be 

1m~ rted simple but a equate method ot arklng was 

evlsed . Short pieees (5 mm •. ) of fine silver wire were 

n.umbered w1 th various comblnat 1ons of fine cross cuts . 

One en of the wU'e was marked by f'lntten1ng it . and a 

so.retch one tenth or the way alo · the ire tro this en 

repras nted one digit. t o tenths alo re Haented two 

d igits . and o on t o nine tenths . Tena were two scratches 

close together• and h un reds three scratches close together. 

This method would beco e ,cumbersome 1£ l arge numbers or 
f'1sh ere t o be ma rkod, tor no number .1t h more than one 

of the s me numeral can be represented . For the t o 

hundred fis·h that ere marked• howev'er. 1t was easily 

orkable . 

he mark1ns was made in the beginn or arch., I96 I , 

and three normal on_thly samples re made atter t his before 



2I. 

the mouth of the l agoon opened in June. No marked f'1sh were 

recoverd. :rk1 as also adve:rt1aed 1n the local 

Ha manus newspaper. not ices laced at various po1n s . nd 

both c erclal fis h r e and an &rs contacted 1th the 

help of r .. on 1111ame . well known in the tom. No 

:reports of marked f ish being caught wer received . 

It is pos.sible that marked f'1sh re handle ped by 

the tag • ich wer. secure at the bas·e o the s 1ny doi-sal . 

and so re unable to esca red to:rs . or that m riced ttsh 

had a heavp mortal i t • This does not see . likel h09'8'ver• 

for the ta see to o er little s1stanee to the :fishes 

movements . and the s all incie1on t the b se of the fin 

ould harm the fish no re than the thod or tagging 1th 

i:re through the bo y idely used 1n rica • 

479 · fish e:ra ta en from the vle1 bef'o e 1t o ened 

i thout obta1n1 · · one marked fish. If one f'1sh had been 

r ecovered the est! te population ould be about I ,, oo. 

As no tish were c ug t the est 1 ta · o ulation 1s higho.r 

than thJ.s . ere o fe 1n this case no} f ish are re.cov-

ered s uch an est1rmte does not have much value. however. 

ny more than t o htm red fish oul.d a rentl have to 

be arked to get a useful est1 te . 

f) om.encl at UN• . 

1sh nomencl tm.ee throughout 1s from S mith ( 1949) . 



Figure 7. 

Harm.anus Estuary 
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3. 

a) Description. 

A detail ed description of this lagoon and i t s bot tom 

fauna has been made by Scot t, Harrison , and Macnae (in press) 

so only a short des c i tion ill be ~1v~n ere o 

This estuary lies in the c urve of Wa lke!' Bay, about 

80 mil es to the as.s t of Cape Town. It is formed by the 

~~ein River, and a few small streams coming fI'om the moun­

tains on its western edge. It forms a lake about aiK miles 

long and at most half a mile wide, with an average depth 

of about 8 ft. in SQ~mer, and a few feet greater in winter 

when the lagoon is full of flood wa ter. D~pths up to 19 ft• 

have be en recorded from the channel, (see 3 1g.7). 

When in the summer months little water is entering the 

vlei a sand bank is built up at the mouth {pI'obably mainly 

by wave action) and the vlei becomes land locked. The levels 

usually drop slightly during the summer as water is evapor­

ated, a nd then starts filling with the winter rains. When 

the increase in extant of the lake interferes with farming 

operations the mouth 1a cut open. At first a narrow man­

made channel, the mouth soon becomes wide aa the mass of' 

water pours out, and the lagoon becomes tidal for most 0£ 

its length. The mouth then gradually closes, taking usually 

about five months . There ar e thus fairly regular periods 
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e vecy year during which t he· mouth i s open a nd shut. During 

I950 a nd I95I when t his s tudy was t ak i ng place t he state of 

t he mouth was as f ollows:-

195 0 ; 
I95 I ; 

Mout h Shut Mouth Open 

•e bl!'uar y - Sept ember October - J a nuary ( 1 5 I) 
.b, bru - un J ul w ro. 

Both the fiora and the fauna of the lagoon a re. rich. 

Beds of Zostera marina , Rupnla mar1t1ma. and .filamentous 

al gae s helter and r eed abundant 11.fe. Animals such as the 

small gasteropod As s1m1nea sp,, the pelecypod · d1o1a capen­

s1s, t he arnphi pods Corophlum triaenorgx and el!ta zeylanlca, 

and Ch1ronom1d i ·nsect l a rvae are abundant in areas of the 

we ad beds. Call1anassa krauss 1 1s .f-ound in muddy sand in 

t he shallows and along the edges of the lagoon, and in t he 

firme.l"' sand of the mouth Solen eaponsls forms r ·lch beds. 

The lago n has there.fo~ the main elements to support 

a veey rich fis h f auna; both plant and animal foods in 

abundance, and cover from enem1os. 

Two stat 1ons were chosen for regular net t i ng at 

Herma.nus Lag oon, (se e i<' i g . 7). The reg ion at t he outh, l y ing 

between asterisk ( I ) and asterisk ( 2) 1n F i gure 7, was t he 

f i rs t station, a nd · a anskyn Ba.al (asterisk (3 ) ) was the 

second . The f i rst t he r efore lay in the ,ch a nel, and the 

second at the edge of t he open vle l. A station h i gher u 

t he l ag·oon would have been useful, but these t wo stations 
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were just near enough to allow for a boat to be taken from 

one to the other and both to be netted thoroughly in one day. 

b) Fish Fauna Pres ent in the Lagoon . 

Table I I . is a list of species of fish netted in the 

estuary at Hermanus during the monthly samplings in 1950 and 

I95I . At least 20 of the 25 species found there were marine 

fish tolerant of es tuarine conditions. or the other five 

species Gilchristella aestuar1~, Atherina breviceps, and 

Psammogobius knysnaensls seem to be .found chiefly in estua~ 

lea , and R.tri cuapidens and Syngnathus acus are possibly 

more est u::i.rine t han littoral in habit. 

The fish in Table II. have been arranged very roughly 

into three groups, "abundant 0
, "common", and "rare". A more 

accurate picture of relative abundance is not given by the 

sampling because:-

1) Smaller s pecies get through the mesh of t he Large 

Seine. 

11) The Large Seine catches bottom fish and tends to 

lose those fish that swim near the surface of the water. 

111) Fish going to the deeper water of the channels where 

the net could not reach wouJ.d escape capture. 

An unnexpectad om1se1on from this list is Mu,gil ceph­

.!!!!!1 a mullet common in estuaries both east and west ot 

Hermanus. It is poss i ble that this fish was present in 



Table II, 

FA ILY. 
Species and Author. Size _Range . A, C, R. 

RHINOBATIDAE . 
Rhinobatos annulatua_ Muller and 740 mm. 

Henle. 

STOLEPHORID,AE . 
Gilchristella aestuarius (Gilchrist 38-50 mm. 

and Thompson) . 

TACHYSURIDAE • 

x 

Tachysmrus feliceps (Valenclennes). 60-250 mm. x 

SOLEIDAE . 
Heteromycteris capensis Kaup. 
Solea bleeker1 Boulanger . 

20-70 mm. 
90-IIO mm. 

SYNGNATHIDAE. 
Syngnathus acus Linnaeus . 6I-I55 mm . 

CARANGIDAE • 
Hypacanthus amia (Linnaeus}. 225 -530 mm . 

.POMA TOMIDAE . 
Pomatomus saltator (Linnaeus). 200-300 mm. 

SC IAENIDAE, 
Atractoscion aegui dens (Cuvier) , 220 mm. 

POMADASYIDAE . 
Pomadasys olivaoeum Day. 96 - I56 mm. 

SPARIDAE . 
Rhabdosargus globi caps (Cuvier). 27-I58 
Rhabdosargua tricuspidens Smith. II2-260 
Dlplodus sar~us Li nnaeus. 70-106 
Dfplodus tr1 ascia tus (Ratinesque). 70-IOO 
Lithognathus lithognathus (Cuvier). 90-330 
Lithognathus morm.yrus {Linnaeus) 75-I70 
Sarpa salpa (Linn aeus). 106-120 
Spondyliosoma emar ginatum (Cuvier), 86 

nm . 
mm, 
mm. 
mm. 
mm, 
mm . 
mm. 
mm. 

x 

x 

x 
x 

x 

x 

x 

x 

x 

P. T. O. 

x 

x 

x 

2 
x 

x 

x 



Table II, (continued ). 

A ILY. 
Species and A~thor. Size Range. h £.!. R. 

MUGILIDAE Q 
Liza ramada (Risso} . 

ATHERINIDAE . 
Atherina breviceps Cuvier. 

GOBIIDAE. 
Psammogob1us knysnaensis Smith, 
Gobius nudiceps Cuvier. 

CLINIDAE. 
Glinus supere111osus (Linnaeus}, 

TRIGLIDAE . 
Trigla oapens1s Cuvier. 

LAGOCEPHAL IDAE • 
Amblyrhynchotes honken11 (Bloch), 

?50-260 mm. x 

!5-60 mm. 

27-60 mm. 
50-II6 mm. 

62-IIO mm, 

I40-200 mm. 

I20-I45 mm. 

Fish netted in Hermanus Lagoon 
during !950 and I95 I. 

A •••••••••• abundant. 
c •••••••••• common. 
R •••••••••• rare. 

----------------------------------~ 

x 

x 
x 

x 

x 

x 
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t he vlei and was not nett ed., f or it 1s ·known for its .hablt 

ot s wimming, and sometimes jumping over net s . Per haps a s 

t 1lnerton Lag·oon it is pr esent mainly in t he up_ er 

reg i ons of the es t uary . 

c) D1str1but1on • 

. Seasonal movement to and f'rom the estuarz. Along the 

coastline many fish are known to have seasonal migrations., 

being more abundant, or only present, at certain times of' 

the year. In an estuaey, where there are big differences 

between s.ummer and winter conditions, a change in fauna 

could be expected. · At ·Hermanus, however, the lag oon is 

only open to the sea usually in spring and the first half' or 
s ummer, and fis h i n the vle1 when the mouth clos es ai-e for­

ced to remain during t he winter, wh&n the estuaey has low 

salini t y, low temperatures, and often high tUI'b1d1ty. 

In I95 I the mout h was opened earlier than usual, and 

t he l agoon was connect ed t o the s ea in midwinter. The lagoon 

was muddy,. and cold water was pouring out from exception­

ally h eavy rains. Scott. Harrison_, and acnae(op .clt.) have 

found th4\t t e mperatures may go down t o 12° c. and salinities 

to 20 parts per thous and or les s at times like t his. I n the 

june and JuJ.y samples only t he f ollowing s,peciea wer e netted; 

L1thognathus 11thognathus 
Liza ramada 
Solea bleaker! 
TacbY'surus teliceps 

P. T. O. 



Sy~nathus aous 
Cl us s upez-c 11 ios ua 
.Gobius nudicees 
Psammo!ob1us kpysnaens1a 
G!lchr stella aestuapfus. 

2Bc-

The most striking difference wa.s that R.globiceps 

was entirely absent from the lagoon . I t seems very un­

likely th.at t.his s pecies had migrated up the l ag oon, for 

cond itions there were, 1t a·nything, more severe. Pr-obably 

they had migrated out to sea. The previous year the mouth 

was closed in midwlnte:r, and the nettings contained R.glob-

1c~;es in usual amotmts . The fish se_em then able to stand 

these winter conditions , but would migrate to escape t hem 

if the l agoon was c onnected t o t he sea. This may also 

apply to ,other s pecies of fish that were found 1n the 

est ua ry, but which were rarely netted, so that no marked 

change 1n the nett ings could be seen. 

Some migration of l arge fish away rrom the lagoon and 

s mall fish to the lagoon must exist. at l east wi t h species 

such as R. glob1cees and L.lithognathus where only 1mmat~e 

fish are found within the estuary. This was shown tor 

R.globice,ps f rom l ength-frequency distribution be.fore and 

after the mouth opened in 1950.,... (see page 40). 

Dif'ferenee in f 1sh fauna .between the Mouth and aansqn 

Baai. Lit.tle difference in fauna between Maanskyn Baal and - . 

the Mouth was found • Hetarom:ct.eria capensis seemed to be 

restricted to the mouth region. however. This may be due to 
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a) higher salinity at the mouth than Maanskyn Baal, for 

Scott,. Harrison, and Macnae have shown that almost at all 

times a salinity gr adient is present in the lagoon, b) the 

nature of the bottom, which la sandy at the mouth, but more 

muddy and weed-covered at Maanskyn, or c) that distribution 

of some food organisms may keep it at the mouth. 

Daily movement of Tachysurus feliceps. It is well 

known among fishermen at Hermanus Lagoon that more "barbel" 

are caught in night than day netting. Gill nets laid in the 

lagoon during the day catch usually Liza ramada, Llthognathus 

lithognathus, and R.globiceps, but those laid during the 

night catch these s pecies and also a great number of Tachy­

surus felicepa, hated by natters because of their poisonous 

s pines. In netting a t night et Ma anskyn Baal in February 

I96I the predominant fish was T.felicepa, although in exactly 

the same place a few hours before in daylight not one of this 

species was caught. D\Wing the day the fish are probably 

in deeper water wh ere they were not reached by the sampling, 

but at night move into shal l ower water perhaps to feed. 

d) General Note on Feeding. 

As in any bi otope plants form the basic food in the 

vlei. Few fish feed directly on vegetable matter, perhaps 

the only complete herbivore being the "mullet" Liza ramada, 

whose diet consis t s of diatoms and unicellular algae, which 

it crushes with an exceptionally muscular stomach fi~led with 
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sand grainsc 

Rhiabdoaar3us glob1ceps, R. tr1cus pideru!_, Serpa salpa, 

and probably also Diplodus sa~gus and D. trit'asciatus are 
- 3 . • 

omnivorous, cropping plants such as Zoster a ma.I:"ina, Ruppia 

maritima, and filamentous algae (mainly Enteromorpha sp.), 

and also fe eding on the small crustaceans, polychaetes, 

and small molluscs in the we ed beds and on the bottom. 

Lith ogna t h us lithognathus, the "wh i t a steenbras " 1 

although taking vegetable .matter occasionally-, is mainly a 

carnivore, feedin g on animals sheltering in the weeds; and 

also using its progna thous snout to suck or blow Calliana~Hia 

kraussi and Sol&n ca pensis out of t he a.and. 

The small "sole" Hete:romycteris ca.pans is and the "go by 11 

Psammogobius knysnaens1s are common on t he sandy shallows 

near t he mouth of t he vle1. P.knzsnaensis was found to 

contain oatracods, a.mphipods. and s phaeromid isopoda,md the 

few Heteromycteris caRens1s examined had eaten ostracods and 

forameniferan protozoans. Solas bleeker1, the larger "sole" 

present in the lagoon, and not restricted to the mouth 

region, had a more varied diet~ containing isopods, amphipods.: 

Assimine,a sp., and Modiola capensis. 

Typical of the weed beds are §.yngnathus aous, Clinus 

superciliosus, and Gob lus nudice;es, the former sucking up 

amphlpoda and copepods with its ludicrously long snout, and 

the two latter hav ing a varied diet of amphipods, sphaeromid 
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isopods, Assiminea s ~., and sometimes crabs and small fish. 

The ''whitebai ts '', Atherina bre v1ceps and Gil christella 

aestuar1us, which are small, almost transparent fish,swim in 

shoals a.nd feed on planktonic cope pods and amph1pods. 

Two large fis h p redators were p resent 1n the vle1, the 

"leePfish" or ''garr ick", y:y;pacanthus arn1a, and t he "elf" or 

nshad", Pomatomus s altator. They wer e only occas i onal l y 

caught, but • being e xceptionally fas t fish, and proba.bly 

s wi mming near the s urface, they may be present in greater 

numbers than is shown by Large Seine nett i ngs. 

Three species of cormorant; the "white breasted comor• 

ant u ( Phalacrocorax neglect us), the "trek d u1ker" ( Phal~cro­

corax ca pens is), and the "reed d uiker" ( Phalacrocore.x a.:fric• 

,$!..UUB ) j were present on t he vl e i, a s well as the "darter0 (!!l­

hinsa ~ufa. ). These b irds a re al l not orious fish catchers, 

but predation due to them cannot be very heavy, for a usual 

count during a days net ting was only I2 - *5 birds. 

It must be emphasized that t he above note is based on 

the examination of very few fish . Muoh more work would have 

to be done to get a g ood general picture of the food relation~ 

of the whole lagoon f a una. 



figure a • • 

Milnerton Est.uaey 
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4. ILNERTON LA GOON. 

a) Description. 

A detailed s t udy of the eatuaiwy at Mllnerton and the 

chemical and physical conditions that prevail t here has been 

made by illard and Scott (to be published shor tly), so only 

a brief description will be g iven here. 

Milnerton Lagoon lies in the curve of Table Bay, about 

five or six miles from Cape Town. The Diep River which forms 

it flows first int o a fresh water vle1, which in winter 

harbours a large f auna of insect larvae, crustaceans and 

fresh .water snails, and which dries up in summer. This vlei 

connects to the estuary proper by a shallow winding channel. 

The estuary is rt miles long from the mouth to King George 

Fort, which is the limit of tidal influence, except at s pring 

tides. This lower region, which is here called Milnerton 

Lagoon to separate it fr.om the fresh water Rietvlei, is at 

most 300 yards across and shallow. The deepest part is 8 -

IO rt. near the mouth, and King George Fort is about 3 ft. 

(see Fi g ,8). 

The same periodic opening and closing of the mouth 

that was f ound at Hermanus Lagoon is found here. During the 

time t hat fis h sampl es were taken from ilnerton t he state 

of the mouth was as follows : -

P. T.O. 



I950J 
I95I; 

Mouth Closed 

February • July 
January ... March 

Mouth Open 

August .. December 
Apl"il - August. 

Milnerton La.goon 1s not as rich in plant life as 

Hermanus v1e1. Ruppia. mar1tirna is is found in a few places 

but 4ostera 1s absent. No quantitative sampling has been 

done at either estuary so it ia difficult to compare the 

abundance of' food organisms. Much more silt seems to now 

into Milnerton estuary, however, a.nd except for an area of 

muddy sand near the mouth the bottom of the lagoon is deep 

soft mud, a type of bottom which does not usually support 

an abundant maerof'auna according to Percival (I929,from Day 

I95I). Near the mouth of Milnerton Lagoon there is an area 

richly coloniseo by Callianassa krauss1, and Ch1ronom1d 

larvae, 1sopods, and amphipods seem to abound. 

Two stations were netted in the lagoon. The region ~ 

called the "mouth" lies between asterisk ( I ) and asterisk (2) 

in Fig.a, and "King George Fort" between asterisk (3) and 

asterisk (4). Thr ee samples were also taken from the Road 

Bridge. 

The Large Se ine was tried at Milnerton Lagoon, but 

because of' the sof t bottom the net could not be used, merely 

digging into the mud when it was pulled. The small seine 

was the re fore used for s am pl 1ng. 
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b) Fish Fauna Present i n the Lggoon. 

Table III. l ists the species of fish netted in ilner• 

t on Lagoon during I950 and I95I . 

'!'able III. 

FAMILY, 
Spec ias and Author. Size Range. A. c. R. - - -

STOLEPHORIDAE • 
Gilchristella aestuarius (Gilchrist 

and Thompson). 

SOLEIDAE , 
Heteromyct eris ca eens is Kaup., 

POMATOMIDAE • 
Pomatomus aaltator (Linnaeus). 

SPARIDAE. 
Rhabdosargus globiceia (Cuvier). 
tthabdosargua trlcuao dens Smith. 
Lithognathus lithognathus (Cuvier). 

MUGILIDAE . 
M~il cephalus Linnaeus. 
Lza ramada (Risso ). 

ATHERINIDAE. 

30-60 mm. 

46-60 mm. 

70-145 mm. 

28-II5 mm. 
63·87 mm. 
25-160 mm. x 

70-200 mm. x 
?25-263 mm. x 

x 

x 

Atberina brevlcees Cuv1el'. I9•60 mm. x 

GOBIIDAE. 
Psammogob1us knysnaensis Smith. 
Qob1us nud!ceps Cuviel'. 

22-55 mm. x 
42-II3 mm. x 

Fi&h netted in Mllnerton Lagoon 
during I950 and I95I. 

A ••••••• abundant, 
c ••••••• common. 
R ••••••• rare. 

------------------------------------

x 

x 

x 



The three species, Atherin! breviceps, Gilchristella 

aestuarius , and Psammo5obi~ knysnaens.is that have been 

considered as being the "estuarine element 0 in the fauna 

a·t Herman us Lagoon are all common at I ilnerton. R. tr1cuap-

1dens, which was thought perhaps to favour estuaries more 

than the shore , is found very occasionally, being at the 

extreme end of its range. The 0 mar1ne element" accounts for 

the re ma ining seven s pecies, and includes the three species 

that are most abundant i n the lagoon, Liza ramada, Li·tho .. 

g nat hus lithognathus·, and ugil oe phalll;s. 

In considering r elative abundance it must be mentioned 

that la:Pger and f as ter fish s uch as Pomatomus saltator 

might be escaping the net, and be present in greater numbe r s 

than shown, and t hat any fis h inhab i ting wa ter dee per than 

wading depth would not be netted. 

A noticeabl e feature of the fish fauna at ilnerton 

Lagoon was that the majority of R. gl obiceps, L.lithognathus, 

Liza ramada, and Mugil cephalus were extremely smal l in size. 

R. globiceps usual l y averaged about 60 mm., a size rarely 

netted at Hermanus . Hundreds of Mugil cephal us, Liza i-amada, 

and Lithognathus l ithognathus averag ing about IOO mm . or 

less were caught. Average lengths for the latter two species 

at Hermanus are more usually about 200 mm. 

This may in part be due to netting, but it is safe to 

say that in general the average size of R.globicegs , Litho­

gnathus llthognathus, and Liza ramada is much s maller at 



ilnei-ton than He anus . 

c) Distribution and 1grat1.ons. 

ovement to and from the estuary. No seasonal migrat ­

ions · were shown by the nettings. Some movement of large fish 

away from. and smaller fish to the estuary must t ake place, 

however, :f'or no mature or large fish of R.globice,es, Pomatom­

us saltator, and L1thosnathus· lithognathua were found. 

Di.ffere.nce in fish fauna between the mouth and King 

Ge.orge Fort. Most of the species netted seemed to be equally 

common at King George Fort and the mouth, but three species 

had a more weven distribution. Heteromycteris capensis was 

restricted to the sandy region near the mouth of the lagoon. 

R.globiceps was common at the mouth, present at t he Road 

Bl'"idge, but never found at King George Fort . The mullet 

ugU caphalus was abundant at King George Fort , but seldom 

caught at the mouth. (Discussed on page ). 

d) Note on . Feedi~ 

The general picture is veey similar to that at Herman­

us Lagoon . tta.chea diatoma are eaten by the two mullets !!!­

gil cepllalus and Liza ramada, and Enteromorpha sp. and other 

filamentous algae are included in t he d1et of R.globiceps 

and to a lesser extent Lithognathus lithognathus. 

De.tritua feed ing crustacea, such as Exosphaeroma }lyle­

coetes and the amphipod elita zeylanioa. and Ch1ronom1d 



37. 

larvae form import an f oda f or the carnivorous fish present. 

Atherina br ev iceps and G1lo.hr1stella aestuarlus , as 

well as the s maller R. gl ob ice12a ancl L.lithognathus, feed to 

a large extent on plankt on1c copepods and amphlpods. 

The fish predators preee.nt are Pomatomus saltator and 

t wo cormorants, the 0 trek du1kar" (Phalacrocorax capens1s) 

and the "whit e breasted cormorRnt " (P ,neglectus). 

6. NOTES ON ~HE BI OLQG. OF RHABDOSARGUS GLOBICEPS. 

a) Length- Freguency D1str1but i on in Herma.nus Lagoon . 

Le ngth-freq ency distribut i on curves were made for all 

the R. globiceps netted i n Herma us Lag oon, (see Fi g .9). The 

Large Seine seems to start catchin0 fish in quantity at a 

length of about 60 mm ., and although fish smaller than this 

were present in t he vlei (shown by the Drag Net catches of 

January a nd li'ebrua ry I 5I), they were not c augh t by the Large 

Seine . A 60 mm. fish can easily be pushe · t hrough tha mesh 

of the wings of the net, so it is feas :i.ble that fish o f about 

t h is size and t elo mus t be most l y lost. Movement of modes, 

caused in a l l probabil ity by normal growth (see below) only 

occurs at about 80 mm .; so probably only modes above this 

a lze are significant. li'r , the ragulari t y of the modes of 



P1g9£! 9, 

Length-trequen_cy d1at.r1but1on ot 
Rhabdoaareua _globioep1 netted in 
HermanWI ·agoon &m May I960 t;o 
May 1951. 

Large Seine ....... unbroken line. 
Di-ag Net ............ dotted line. 

~ .. ----·-------------

• 



IUO 

• 

.. 
~ • 

Au.. !fU..S,. 
• .. 

• .! 
" 
~ .. • S. tp l-•mjcr • .. ~ 

I 

·~ Oc.loJ.,.,. • •• 
If 

• 71 oir~m,er ,. 

~ 
D•ceml>er a-

• ~ 
s I • .. ' .. 

c ,. 
:Ta.ftu.a.ry • JfSI i ... , . 

• 
~ I 

.. ....... .. ......... .. 
,. 

3ehruo.1"y ,. 
If 

.. -·-···· ...... .......... _ 

as ma.rel. .. 
IS .. 
I .; 

• ~ • i: a • I 
O./ud 

u ~ 
• ,, • ,. ~ 

I 

~ ma.y .. 
• 

'• .. , .. ':l" .. "'~'rl. "\, • • 
s ..... Si a.• 1;, • .,.~ .. . 



38 

most monthly sam: J. " they seem to be representing the normal. . 

distribution of a particular size grou9 (or in some months 

more than one size group}, whioh may be fish ·of the same 

years spawning, or erhaps just a small group that were 

spawned together. 

It w1.ll be s een that some modes a!'a far larger than 

others• 'rhis probably does not 1gn 5.fy that more or leas 

fish were present, f or in net t ing :l t i s found that six hauls 

may somet i mes be made witho~ catching one R.globiceps, and 

then 200 may be taken in one haul, The fish see m to shoal, 

so the chance net 't; in.g of a shoal may g reatly increase or 

decrease the height of a mode. 

Two important changes in t he monthly samples can be 

seen from F i g.9, L modes tend t o move t o the right . in 

successive rnonths, a nd :ti . modes a)pear and disappear. 

t. Movement of :modes. The grad ual m vement 'Of the 

majority of modes to the r igh ·l> i n succe s :tve rnonths repre• 

sent a a al i ght increase in length o:r mos·t or all of the 

fish in the new mode. It is i mprobabl e that a new populat­

ion la being sampled, and t h is move ment must ju.0 t represent 

normal growt h of t h - me be rs of the popul a t ~.on. From the 

d istanc e tha t the mode s .-.1ove we ca n get a rough e stimate of 

the average growth of t ha s i ze group be i ng sampled. In the 

modes of the ay, August, end September samples. a movement 

of about 5 rnrn. pe:ri i11onth 6 s sean . This g ives an idea of 



t he growth of fish of about I I O mm.-I40 mm. 1n l ength over 

winter and early s pring .. The movement of mode ( B) from 

J anua r y to April 195 I woul d give roughly IO mm. growth per 

month, but this movement is errat i c, and can only be taken 

as a sl i ght ind i ca t i on of the r ate of growth. 

Dur i ng Octobe r , November, and December t he main mode 

s hows no movement ~ It is unlikely that growth should cease 

1n spring and summer, and this lack of movement seems t o be 

caused either by netting error, or migration. 

Net t ing error could cause a stationary peak if the 

population being s ampled was et the extreme end of the 

net t ing range, and the majority of the fish were escaping 

through the mesh. Roux {1947}, working on Cape stockf1sh 

netted in otter t r awls has found a peak which is due to no 

pArtic ular size gr oup of fish, but to the mesh of the net. 

He calls this a "mesh-selection peak". The peaks in October, 

November, and December may be of this sort. Movement of t he 

January peak would then mean that the population had g:rown 

enough to fall wit hin the netting range. 

Migration out of the vlei might effect t he peaks. The 

lack of movement can be correlated to the state of the mouth. 

During the months that there was no movement the mouth was a 

wide channel, and in January, when there was slight movement 

or the. peak the mouth was almost closed, for when it was 

observed at low tide it was only about 6 inches deep. a.nd 
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s l ightly deeper when washed by waves from the s urf . In 

Februa r y t he mouth had been closed for nearly a month, and 

t he mode {B) s hows considerabl e movement. Cont i nued mi gl"tlt­

i on out of the vle l by t he larger f i sh would keep the modes 

stationary, and they would only reflect t he normal growth of 

the fish when the mouth was closed and prevented s uch . a 

mi grat i on. 

Of the two possib ilities that of "mesh-aele c t ion" 

seems the most fe asible, for the modes are definitely near 

{if not at) the end of the netting range of the large seine. 

At Milner.ton, however, lack of mode moveme nt can again be 

seen to coincide with the open stat e of t he mouth,(see p. } 

I do not believe t hat a definite coneluaion can be reached 

with the evidence available .• 

11. Appearan ce and disappearance of modes. ·rhe mouth 

of the Lagoon was opened in Octaber, and t he sample taken 

some time after t he opening shows a di f f e r ent frequency 

distribution from former months. ode (A} of May, August, 

and September se ems to have almost d isappeared,. and a ·new 

size group, wh ich ha s been labelled mode {B) ha s a ppeared. 

From this it se ems that the larger fish of about I30 - I50 mm. 

nave migrated out of the vlei, and a smaller popula tion has 

entered, of an ave rage size of about 80 mm., or less if 

netting error is e ffecting the mode. All those fish that 

had been trapped i n the vlei during the time it was closed 



and have reached a size of about I30 mm. seem to have a 

preference tor the sea, perhaps related to their state or 
maturity. A migration l ike t h is ocaurring ever y time the 

mouth ope ned would explain the abaenoe of large R.slobioeps 

in the lagoon. 

A new mode seems to be appearing in the sample or 
March I95I. It aaems probable that this mode represents a 

size group that is just reaching the netting range or the 

Large Seine, and which before has been missed in the netting& 

~erhaps the few fish or the mode (X) in January and Februa17 

netted in the Drag Net may belong to this size group. 

The mode (B) is not :represented in the catch of May 

I95I except by a few fish. The vlei at this time had been 

filled with water from exceptionally heavy rains, and must 

have had a veFy much lowered salinity. The water was dark 

coloured from dissolved organic matter brought down by the 

rivers. It has been suggested that water of higher salinity 

might have sunk to the deeper parts of the lagoon, and the 

fi sh or mode (B) might have moved to these deeper parts and 

been out of range of the netting. The fact that the smaller 

fish of mode ( G) d id not move although the larger fish did ia 

in accordance with the ditf~~ence in preference of the larger 

and smaller size groups when the mouth opened in October. 

The mouth of the lagoon was opened in early June, and 

the June and July samples contain no R.glob1ceps at all. 

The fish seemed to have migrated from the lagoon because of 
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the conditions prevailing then; low salinity {about 20 parts 

per thousand ), low temperat ure (about 20° c .) . and high 

turbidity. 

b) Length-Frequency Distribution in Ml.lnerton Lagoon. 

Catches of R.globiceps were much more variable at 

Milnerton Lagoon t h an at Hermanus, so the length-frequency 

graphs are not so complete. (See Fig.IO). 

i. Mov_ement of modes. Between the October and the 

December samples t here is again no mode movement seen. I t 

is difficult to say whether this is due to net ting error, 

or some other cause , as at Hermanus. The mode is approach­

ing the lower limit of the netting range of the Small Seine, 

for few fish of any sort below 40 mm .• are caught with this 

net. As at Hermanus, however, the lack of movement is found 

when the mouth is open, and as soon as it closes mode move­

ment is again seen. It is therefore possible t hat as th& 

population grows t he larger fish are continually leaving the 

vlei {and perhaps s mall ones entering it), and keeping the 

mode constant. If this is so, outward migration is taking 

place at a smaller size than at Hermanus {about 60-70 mm. 

as opposed to the I30-I50 mm. at Hermanus). The first three 

samples (April, June, August I950), and the last three 

samples {April, May , J une I95I), were so small that no clear 

peaks are s hown in the graphs, and little can be drawn from 

them. 



FigUft IO. 

Length-trequency d1atr1but1on ot 
Rbabdo•araua glob1cepa netted 1n 
iilineilion Lagoon from Api-11 
I960 to Juae I95 I. All nettings 
made w1th the Small Seine. 

~---------.. --.._._.. .... -. 
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ri ~ 
Movement of mod (A- is s een when the mout h i s closed , 

( J anuary t o Mar ch I95 I ). Thia s eems again to be due to 

normal growth, which is in the neighbourhood of 5 mm . per 

month. 

ii. Appearance and disappearanGe of .modes, The f i rst 

two samples were ne t t ed in April and June I950, and almost 

no R.glob1ceps were caught. It was concluded t hat few of 

this s pecies were present in the lagoon, apparently not many 

having been trapped in when the mouth closed in Februa ry 

1950, 

The mouth of the lagoon was opened in August, and 

rema i ned open until December. The f our nettings made during 

t his period show gr eat fluctuation in the numbers of R. glob .. 

iceps caught. The number of fish present depended on the 

state of the tide, for in the t wo months during which many 

fish were netted ( October and December) the tide was high 

at the netting, and in tho two months when few fish were 

taken (August and November) the tide was low. I t seemed 

as if the appearance and disappearance of mode (A) was due 

to migration of the fish in and out of the mouth with the 

tides. 

After the lagoon closed in January, the numbers or 
f i sh net ted were f a irly constant, but when the mo uth was 

opened again in Apr il the numbers of fish again dropped, 

migration out of the vlei presumably having t aken place. 
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During these last t hree nettings the correlation between 

the state of' the tide and the numbers of' R.globiceps caught 

was not c~ear, but some evidence for tidal migration was 

also obtained. A netting was made in June 1951 when mmd7 

water ns pouring out of' the estuary after high ·tide, much 

of' the turbid water having run in from rain inland, and no 

R.globiceps were caught. Three days later at low tide and in 

leas turb1• water a netting was again made. No R.globicepa 

were netted until a seine was made 1n a pool behind the 

old weir (see Fig.8 ) which was isolated from the rest of' 

the estuary, but had been connected at high tide. Here a 

number were caught, so although no fish were found ln the 

estuary itselt at low tide, they had b~en trapped a f'ew 

hours before at high tide, again pointing to tidal migration. 

c) Age Groups and Rate of Growth. 

Many authors have found that bands or rings are present 

on the scales, otoli ths, and supra•oocipital crests of some 

fish species, usual l y due to different transparencies of the 

material laid down during growth. These are almost invar­

iably annual in nature. In the study of' R.globicepa it was 

attempted to fidn whether any such regular marks were 

present on scales, otolitha, and supra-occipital crests. 

About 200 scal es were examined from fish of different 

sizes from Hermanus and Milnerton Lagoons, and line caught 

fish. Scales of'ten showed taint rings, but different scales 
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from the same f i sh often showed different numbers of rings. 
, 

F1sh of the s ame size also showed different numbers of rings. 

Scales djod with Al1zar1ne dye (a.t'te:r Menon I950) showed no 

improvement. The length of the scales from the nucleus to 

the posterior edge , and the length of each ring from the 

nucleus was at first measured, so that it annual rings were 

present the relation of scale length to fish length could 

be obtained, and the lengths of a fish at different ages 

calculated from the rings on its scales. Many Ame:rican 

authors have used this method with much success to obtain 

the growth rates of fish at different ages,(R1cker 1945, 

Hile I942, Carlander !9491 end others)• It was concluded, 

however, that no clear annual rings were present on the 

scales of R.globiceps examined. 

Supra-occipital crests gave similar negative results. 

Those of fish larger than about SO mm. have spaces in the 

bone, which obscures any bends that might be present. In 

fish smaller than this, and sometimes at the anterior edge 

of larger eDei~s, banding le present. The bands were not 

clear, however, and an estimation of the number of trans-

parent and opaque bands present was to a large extent guess­

work. The specimens used had been preserved in formalin, 

however, and it la possible that if unpreserved fish are 

used the zonatlon would be more distinct. 

The otoliths usually showed clear concentric opaque 



and transparent banding. The otoliths of 55 R.globicepa 

from Hermanus Lagoon and Kalk Bay line boats were examined. 

The otoliths of all fish had opaque centres . The He rmanus 

fish usually had clear rings , but the Kalk Bay fish, which 

were larger, had the rings crowded towar d the per i phery and 

the transparent bands usually very narrow. 

In previous work done on age reading by otol i ths 

some authors (for instance Roux I947 on the Cape stockfish) 

have just assumed the annual nature of the rings . In all 

those cases where the validity of this has been tested 

(Menon I950 on the poor cod , Hickling I933 on the hake , Jones 

and Hynes 1950 on the stickleback, among others) it has been 

found to hold . The com.nl!onest method of testing is to 

as ,cert'ain from eriodic samples the seasons at which each 

type of band is laid down. 

Hickling (from J ones and Hynes 1950) has found that in 

the hake the light and dark bands are due to "alternating 

layers of thick and thin organic lamellae embedded between 

radially arranged inorganic crystalline material" . ~ this 

change in the thickness of the lamellae occurs is not known . 

The majority of workers have found that the transparent 

ring is f ormed in winter, and the opa que band in summer, 

but this does not seem to be an invariable rule and may varry 

with the species of fish studied (Jones and Hynes 1950) . 



47. 

1, Time of f oi-mat ion of opag ue and transparent zones, 

in R.globieepa otol iths. This seemed to vary between sea 

and eatuarine fish . 

Fish of mode (A} (see Fig.9) at Hermanus in September 

had a wide !rransparent zone at the periphery of theif' 

otoliths. The remnant of mode {A) present in the lagoon in 

October atter the mouth had opened showed the same thing. 

Fish of mode (B) that entered the lagoon as soon as 

the mouth opened had a small opaque band at the periphery of 

the otol1th. In October there were therefore two size 

groups in the vlei, the large r having a transparent zone at 

the edge of the otoliths, and the smaller an opaque zone. 

This is probably due to the difference in conditions between 

the estuary and the sea. 

Fish of mode (B) had the opaque edge to the otoliths 

during October, November, and December, but in January a 

transparent ring had started forming. The transparent ring 

was then present at the periphery of the otoliths of this 

size group until the last R.globiceps were caught in May. 

The (C) mode which appeared in March, April, and May 

in the nettings contained fish also with the transparent 

band forming. 

It is interesting to note that the beginning of the 

transparent zone in t he otoliths of (B) group fish coincides 

with a) the partial closing of the mouth; and b} the move­

ment of mode (B). 
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Table N. 

Month. Ring at the periphery of each size group. 

1ode (A) ode ( B) Mode ( C). 

September 1950 Trans parent 

October 

November 

De cember 

January 

Februaey 

arch 

April 

May. 

'l'ransparent 

Trans parent 

I 95I 

Opaque 

Opaque 

Opaque 

Transparent 

Transparent 

Transparent 

Trans parent 

Transparent 

Transparent 

Trans parent 

Transparent 

Nature of the zone present at the periphery 
of the ot oliths of R.globiceps from Hermanus 
Lagoon . 

---------------------------------------------------
It was hoped that some confirmation of this seasonal 

ringing might be obtained from t he otoliths of the Kalk 

Bay fish. The crowding of the bands, and the fact that the 

transparent band i s so narr ow made it very difficult to 

see which band was at the edge. The thinning of t he otolith 

at lls edge also t ends to obscure any opaque band at the 

periphery that may be just forming . If larger samples were 

worked so that more of the occasional distinctly banded 
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otol1ths could be obtained the seasons during which each 

band is laid down could probably be discovered. From the 

results obtained here no conclusions can be reached, however. 

It will be assumed that the ringing is annual , and in the 

following work the transparent ring is always counted . As 

in most other fish , this ls probably the winter band . 

ii . Age groups . Table V. shows the number of otol1th 

:t'ings f'ound 1n f'is h of diff erent a1z.es . The reading of' 

rings on otoliths 1s liable to error from one or two 

sources . The firs t transparent band 1s often unclear. It 

may be a clear i:>and , but sometimes may not be present right 

round the otolith. The spawning seas.on of R. glob1ceps ls 

probably in early s ummer, when presumably the large opaque 

centn of the otol1th is laid down, aoo perhaps the effect. 

of the first winter on the fish is different from those ot 

the following years. The transparency at the edge of the 

otollth due to thinning may obscure a small opaque ring, or 

be considered as an extra transparent ring . any otolitha 

are very clear, however. Another source of error is that 

the lagoon f'ish, due to diff'ernt conditions f'rom sea. fish, 

and perhaps also due to the opening and closing of the 

mouth, may show fa l se rings , or lack of normal rings . Table V 

probably gives a good indication of the year groups , however. 

Corr elation between year groups and the modes (see 

Fig . 9) of length- frequency distribution in Hermanus Lagoon 
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Table V. 

Lens th in mm. I r1rut. 2 r1gga. 3 ri!'!Sa• 4 riesa. 

60 x 
70 
80 x 
90 x x 

100 x 
IIO x x 
I20 x 
130 x 
140 x 
150 x 
160 
170 
180 x 
190 x x 
200 x x 
210 x x 
220 x 
230 
240 x 
250 x x 
260 x 
270 . ..aao x 
2 f)O x x 
300 x 
310 
320 x 

No. ot tiah exam: 17 21 IO 7 

The number or transparent ringa 1n the 
otolitha or R.globicepa ot different 
aizes trom llerm~ue Lagoon (x) and 
Kalk Ba7 (X) • 

-----·---------------------------------... -.----------Al9--
was found. Mode (A) bad two tranaparent rings. The tiah 

of mode (B) that entered the Vlei in October had only one 



transparent ring, and another started to form in January. 

Fish of mod e (C) had one transparent ring . Otol1ths of tha 

small mqde (X) were not examined. 

iii. Hate of. growth. From Table V. t he sea fis h seem 

to have reached a bout 260 mm. in their 4th year. This 

would give a growth of r oughly 70 mm. per year. From the 

movement of modes in Hermanus and Milnerton Lago ns growth 

was found to be between 5 a nd IO mm. a t the former, and 

5 mm . at Milnerton per month. The fish of mode (A ) in 

Hermanus lagoon in September 1950, a nd those of mode (B) 

that entered in Octobe r seem to be di f f erent year groups, 

and the distances between the peaks is 55 mm., and if mode 

(A) had grown another five mm. from September to Octobar 

the distance la 60 mm. Presuming the groups of fish were 

each spawned in the s ame time of year this would r epresent 

one years growth. The growth rates are than 70 mm •• 60 -

I 20 ram •• 60 mm., and 60 rnm. calcul a ted by diff erent methods. 

They se em to agree wall. From Table V. it also looks as 

though the increase in le.ngth is faster. in smalle1' tl.han in 

larger .fish, which is the case in most fish. The only 

growth rate that has beE11calculated 1n Cape waters is that 

of the atockl'lsh (Merluccius capensis~ a member of the 

Gadidae. Roux (!947 ) .found it to be from a bout 90 - IIO mm. 

iv. Conclusion. Fish of two years and unde r are found 

in Hermanus Lagoon . ish older than this se em to pre.fer the 

sea. V1hen the mout h of the lagoon opened in October 1960 



a la~e number of one year f'1sh entered the vle1,. ode. 

(X) and mode ( C} show that smaller, t18h were also present 

1n the lagoon. although because o:f the mesh ot the large 

seine they we!96 not regularly netted. The ages of the .f18h 

ot these modes l.s not easy . to detem1ne. \\hen f'1sh of mode 

( C) are seen in the arch n.ettlng the otolltbs have an 

opaque centre .• arul. a transparent bend around this • . Spawn­

ing of R. pJob1ceps ls probably 1n early spi-lng ( see ge 75 ), 

and it 1s possible that these· a~ t1.sb ~ the spawning .ot 

I960 and ai-e only 7-S months ··old . The. few t1ab o:f mode 

(X) may be small f'1sh of' the aa e mode selected by the 

reg et. 

d) feeding. 

1. Introduct1on. . Four main problems we.re tackled : 

i!Jbat- types of tood are tak·en by the species . and what 1.a 

the relative importance of these .toOd 1tema to tha PO.P­

uls t ion as a whole ? 

.Is there change of f'ood with g:rowth ? 

Ai'G there. aeas;onal changes of' tood ? 

Vvllat 1s the dlf'f.erence 1n teed,1ng inside and outside 

of the est U&1'7. 

In the 1nvest1gat1on the o:rgan1ema of the entire gut 

wei:-e 1dent1fl1ed aa 6ar as possible- and the n.umbers of' 

each :.food organiam present 1n the gut counted. By .open­

ing. the whole gut organisms with hard 1nd1geet1ble perts . 
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such as the shells of molluscs, are found in both stomach 

and intestine, but more digestible forms of food may be 

cUsintergrated and unregognisable i n the intestine. In a 

eompar lson of these organisms there would be a biaas in 

favour ot the harder foods. The method has one decided 

advantage, however. A great number of fish had empty 

sto~achs; but investigation of the intestine gave a good 

idea of what they had been eating . In large samples, there­

fore, enough stomachs containing food would be found to give 

a more or less accurate picture of the relative importance 

of the different items. In small samples, such a.a 7, I, 

5, and 4, fish (as were netted in Milnerton Lagoon in Ap~il, 

June, August, and November I950 respectively) an investigat­

ion of the whole gut undoubtably gives a bett.er idea of the 

feeding. After the main food organisms in the two lagoons 

became known it was not usually difficult to identify 

organisms in the intestine. Very soft animals,. such as 

amphipods and polychaetes were usually so far digested in 

the intestine as to render identification to genus and 

species impossible, but they were quite recognisable as 

"amphipoda" and ''poly chaetes". In the stomach and the 

anterior portion of the intestine soft animals were often 

almost undigested, and could be easily identified. 

The size of the food organisms varies so considerably 

that a comparison of the. different food items by number 

has no value. 
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To obtain the relative importance of the different 

food items, both for the total number of fish st ud ied, and 

from month to month , the occurrence method was used . In 

this method the numbe r of fish in which a food item occurs 

is listed as a percentage of the total numbe r of fish that 

were studied. This method is not entirely free from error, 

fo r an organism which occurs often, but always in very s mall 

numbers would be listed as more important than an organism 

that was found slightly less f"requently but in much greater 

numbers in each fi sh. Where the numbers of each individual 

food item are also counted any extreme case such as descr­

ibed can be detect ed. A combination of counting and per­

centage occurrence must g ive an accurate picture of the 

relat i ve i mportace of food organisms. 

To find varia tion of diet with season two methods 

were tried; a) From the counting of the number of individ• 

uals of each food s pecias , t he average number of each food 

organism per fish f or each sample was calculated; b) The 

percentage occurrence of each .food i tem for each sample was 

also found. The t wo methods were found to give very similar 

results. Fig.II shows the quantities of Chironomld larvaa 

present in .the mont hly sa mples of R ~ globlce2s at Hermanus 

Lagoon. 

The results are so similar by each method it seems that 

a.s aessment purely by t he occurrence method g ives as good 

an idea of the importance of a fo od organism in dif f erent 



Figure II. 

Comparison of two methods of fish food 
assessment. 

A. The percentage of f'ish containing 
Ch1ronomid larvae in each sample 
of R.globicepa trom Hermanus 
Lagoon his been calculated. • 

B. The total number of Ch1ronom1d 
larvae in each sample of f'ish 
has been counted,, and the 
average number of ch1:ronom1ds 
per tish calculated. 

--------·------~---
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months as by l abor ~ ous ly co ntin ·the n umbe r of food items 

in each gut, Hynes (1950) has d iscussed i n detail the 

me t hods of as s essin6 fis h foods and has found t hat if the 

sam. l e i s ade qua te "any of t he com only accepted me thods of 

assassin the composition of the diet of fish from g ut 

contents will give substantially the same result". The 

simplest and fastest of the "commonly accepted rnethods 0 is 

occurrence. 

If t he perce ntage occ ur r ence of parasites is any 

guide (see page IS) t he greatest err or lies in the using 

of 30 fish as a sample. Comparisons of f ood from month to 

month wo uld be more accurate i f the sample were increased. 

Wi.th a larger sample it mi ght be possible to deal with the 

fe eding of say small, medium, and large fish separately, 

for at Hermanus and ilnerton the comparison of some monthly 

samples loses its value when different size groups of fish 

were present in different months. 11th the size of sample 

used ge neral tendancies of the diet will be s h own, however. 

ii. Feeding of R.globiceps at · Hermanus Lagoon. 

Table VI. lists all the food organisms found 

in R. globiceps at Harmanus. A wide variety of both hard 

and soft foods were found. As well as s mall animals, algae, 

blades of Zostera and Rupp1a, and seeds were eaten. 

In Table VI I . the 20 most important food organisms 

are g iven, the number of t imes they were found in stomachs 

being expressed as a percentage of the total numbe r of fish 



Tabl e Vl. 
Foqd Organisms. 

ROTOZOA. 
Forame ni.t'ei"a. 

POLYCHAETA. 
Spionid ?Pr 1onospia larva . 
Sp1on1d . 
Lu:mbr1conere1s s p . 
Glzcera sp. 
Peet inaria sp. 

HIRODINEA . 

Where Found . 

Heman us 
Lagoon 

x 

x 

x 
x 
x 

Milne rt on 
r.1agoon . 

x 

~ 

:x 

Small leech (s ent for identification) - x 

MOLLUSCA ft 

· ' Hamlnoea alfradensis. 
Mod i ola oap~na is, Krauss. 
Solen eapens 1s . 
M:t1lus cranatus. 
Mitilus mer1dional1s . 
Asa hninea sp. 

INSECTA. 
Chironomid larvae . 
Syrphid larvae. 

. Sy r phid pupae . 

C_RUSTACEA • 
Ostracods. 
Copepocls. 
Cirripede. 
Melita zeylanic a Stabbing . 
Parorche$tia r ectipalma Barnard. 
Coro;eh!um trlaenonzx Stabbing . 
Talorcheat ia quadrisplmoea Barnard . 
Exoaphaeroma hylecoetee Barnard. 
Exoi~olana natalensla (Vanhoffen). 
Eurzdice long1corn1s (Studer) . 
1ranais philetaerus Stebbing. 
Calllanas sa kraussi Stabbing . 
H;ymenos.oma orbicUlare Desm. 
~agalopa larva . 

x 
x 
x 

x 

x 
x 
x 

x 
x 

x 
x 
x 

x 

x 
x 
x 

P. T. O. 

.. 

x 
x 

x 
x 
x 

x 
x 
:x 
x 

-
x 
x 
x 
x 

x 
x 
x 



Table VI, (continued). 

Food .organisms. 

PISCES. 
Psammogobius knysnaensis Smith, 
Fish scales. 

ALGAE;. 
Filamentous Algae. ( Being 1dent.) 
Enteromorpha sp. 

?Ulva sp.( being identified) . 

ANG I OS PERMA.E • 
Grass seeds. 
Potamoget onaaeae seed. 
Ruppia mar1t1mf! Linnaeus. 
Z:ostera marina 

Sand and Detritus . 
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Where :Found. 

Herman us 
Lago n. 

x 
x 

x 
.x 
.x 

x 
x 
x 
x 

x 

Milne:rton 
Lagoon. 

.. 
x 

x 
x 
x 

.x 
x 
x 
• 

x 

Oomparitiva list of food organisms found 
in R.glob1ceps at Hermanus and Milnerton 
estuaries • 

..,.._ .. ____ ... ____ __ ______ ..,., _______________________ ... _____ ... 



Table VII. 

F1lamentoua Algae ( chieny En.teromorpha sp.) ... 7o.0% 
Chironom1d larvae •••••••••••••••••••••••.••••••. 2 I.2% 
Aas1minea sp •• .• •• •••••••••••••• , .......... . ..... 20.6'% 
Amphlp ods ••••• .••••••••••••••••••••••• • ••••••••• 2 0. I '.% 
Polychaete worms ••••••••••••••••••••••••• • ••••• I7 .5% 
Sphaerom:td Isopods •••••••••••••••••• • •• • ••••••. I6.&% 
Mod iola ca pens u .............. ................. 14. '71o 
Zostera marina and Rupp1e marit1ma ••••••••••••• I4.4~ 
Sole.n capens is siphons •••• • •••••••••••••• • •••••• 5 .&% 
Potamogetonales seeds ••••• • ••••••••••• •• ••• • •••• 5.0% 
Grass eeeds •. •••••....•••••• ., •• • .••.••••••••••. • 4.4% 
Ostracoda ••..••. ..........••..•••.. •. .. ., ......•• 3. Ic% 
H:V11e.nos oma orbic ula re ••••••••••••••••••••••••••• 2 .a~ 
Bamipoea alfredens is .................... . ........ 2 .8% 
Fc>Pamen.lfera -•-. ........ . . .... . ..... ... . ... . . . ..... 2 .5·% 
Copepoda ••••••• , ..... . ............................ I. 6% 

y·s ids . ........... .......... .... .. .. ..... ......... I. 0-% 
Syrphid larvae •• • • ••. ••••••• • •••••••• • ••• •• ••••• o.6·% 
Ca.lianassa krau.ss 1 ••••••• •• ••• • •••••••••••••••• 0.6% 

?'Ul va ap •.•••... ......• ... .•... ... ..... .... ... . . . . . o.6% 

Unidentified crus t acean remains ••••••••••••••••• 2.5~ 
Un1dent1.f'1ed bivalve remains •••••••••••••••••••• 4.7:% 

The 20 moat important food items found in 
R •. globiceps at He:rmanus Lagoon. 
The number of times each item was found is 
expressed as a percentage of the total 
number of fish investigated. 

------~---------~-----------------------------
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Copepods • •••••• 

Amphipods •••••• 

Os tracods • •••• '• 

Fil . Algae ••••• 

Sphaeromids •••• 

Chironomids •••• 

Lumbriconereis . 

Zostera and 
Ruppia ••• 

Glycera sp ••• • • 

Hatni'hoea ••••••• 

Solen siphons •• 

odiola ••• • •••• 

Ass1minaa •••••• 

Grass seeds • ••• 

Potamogetonales 
seeds • • • 

Hymen os oma ••• •• 

Callianaasa •••• 

No . of Fish . 

59. 

Table VIII . 

Size Grouas . (inmm. ) 

20.39 . 40- 69 . 70• 99 . I00- 129 . I30- I5 9 . 

83% 

83',% 

I7'% 

I7.tfo 

I71/o 

6 

46% 
23% 

381% 

31~ 

r3 

23~ 

3,% 

7o% 

I5% 
22'% 

Seb .1 

I'% 

140 

74~ 

re% 

4% 
6% 

16% 

29;% 

5% 

7% 

6~ 

:E,o,{, 

140 

5~ 

67"/o 

IB% 

48% 

56% 

I3% 

IO% 

5% 

61 

Change of fo od organisms with size of R. slobiceps 
from Hermanus Lagoon . The number of times an organism 
is found in each size group is represented as a 
percentage of the total numbe r of fish in that group . 

~---- -----------~-- ------------------



P!aure I2. 

Pel'Centage -· occurrence ot the mo•' 
1mpor,ant tood organ1a1a ot R,glob1cepa 
1D II aampl•• netted in Hermanue Lagoon 
trom b7 I96 0 to 11aJ .I95 I. 
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examined. From the number of times that filamentous algae 

(usually Enteromorpha se.) occur in the fish it would seem 

that they are the most important food item. Whether the 

fish derive as much nutriment from vegetable as from animal 

foods is not known, however. It was first thought that the 

algae might be eaten for animals sheltering in them. This 

is not the case, however, for many fish of a sample may have 

the stomach and intestine packed with algae although no 

animal remains are present. It has been suggested that 

algae may only be eaten when no animal food 1s available. 

If a preference for animal food over algae exists 1t cannot 

be s ~ rong enough to make the fish se•rch far, for often in 

the same sample some fish may be packed with animal organ­

isms, showing that these are present, while others contain 

only algae. In some months, noticeably October and November 

I950, filamentous algae formed by far the bulk of the food, 

and it must be concluded that algae form one of the most 

important, if not the most important, foods of estuarine 

R.globiceps. 

The remainder of the important food organisms are 

animals that shelter in the weed beds, such aa Melita zex·­

lanica, Corobl,!ltlla tr1aenonyx, Exosphaeroma h1lecoetea, and 

Ass1m1nea sp. (found to be the commonest animals in weeds 

by Scott, Harrison and Maonae), and bottom 8n1mals such as 

Modiola capensia. Cropped pieces of Ruppia maritime and 

Zoatera marina are often found. Seeds of a grass, and some 
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member of the family Potamogetonaceae, perhaps Ruppia or 

Zostera, were occasionally pres ent, sometimes in a germin­

ating state. No whole specime ns of Solen capensia were ever 

found, although t h is animal is abundant in places near the 

mouth. The fish we e apparently not able to d i g the whole 

animal ou.t of the sand,; but nip ed off the ends of the 

siphons. 

In general the commonest organisms in the diet seemed 

to be the commonest organisms in the habitat that were 

available to the fish, as has been found by Stephen (I930) 

and other authors to be a general rule. ·sometimes fis h in 

a sample showed individual preferences, for one fish might 

have fed only on grass seeds, another only on Gh1ronomid 

larvae, another only on Assiminea sp. and another only on 

Enteromorpha. 

Some change of food organisms with increasing size of 

fish is found, (see Table VIII). The small est fish found 

(just over 20 mm. ) seem t ·o have a diet that consists of 

planktonic copepods and amphipods ch iefly. but also of 

s phaeromids, ostracods and algae. It is known that the 

larval fish are first pelagic (Gilchrist I904) and then 

later become bottom feeders. Here it looks as though the 

young fish are stil l partial plankton feeders. 

As the fish grow more animals become available to 

them, and the larger fish have a more varied diet. Large 
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polychaetea such as Lumbr1conere1s s:e., and chironomid 

larvae are eaten by fish of 40 mm. and upwards. The first 

hard foods (the gastropod Assiminea SR• and t he bivalve 

odiola capena1a) are taken by fish over 70 mm. Above this 

size also large animals such as Haminoea alfredens1s and 

Hzmenosoma orbiculare were included in the diet , and the 

first pieces of Solen siphons are fo und. In the l arge fish 

of IOO mm . a.nd over Callianassa krauss1 was eaten,. and hard 

molluscs became increasingly important . 

Three fairly distinct stages seem to be shown. The 

very small fish (20 - 40 mm.) feed mainly on planktonic 

animals, although some bottom forms are taken. Medium 

sized fish, up to IOO mm. feed on a wide range of small 

animals, but only a very smell proportion of these have hard 

shells. Above IOO mm. hard molluscs become very i mportant 

in the diet. 1rhroughout all three atages fila mentous 

al gae and a mphipoda are i mportant foods. 

Little change of food with seaaon was found, (see 

F1g. I2) , among the common food organisms . When the mouth 

of the lagoon opened in October some difference was seen, 

but a smaller popul ation is being dealt with in October than 

September, for the smaller one year fish have almost replaced 

the two year group. Size may be effecting the comparison. 

The young fish enter ing the lagoon feed mainly on filamentous 

algae, Zostera and Ru2pia, Modiola capens1a and Corophium 



triae!lonyx. The quantities of Ass1m1nea sp., the 1sopod 

Exosphaeroma h.yle coetes, polychaetes, and Ch1ronom1d larvae 

show a sudden red uction from the September sample, however. 

Scott, Haztrison,. and Macnae found almost no change in the 

fauna when the mouth was opened, and although no quantitat­

ive samples were taken there seemed to be little difference 

in the Abundance of the common animals. The change 1n food 

is then probably not due to a change in the food organisms 

present. Size may be eff ecting the change in feeding, but 

most of the food organisms which show a reducti8n in 

occurrence when the smaller size group enters are animals 

which are taken by very small fish (see 1.1able VIII.) 1 and 

although there is no size increase in the population from 

October to.December, the four food species mentioned are 

found in increasing abundance again. The small size group 

of fish that entered the lagoon in October seem then first 

to feed on vegetabl e matter, Mod1ola oaeens1s, and the 

amphipod Coroph1um triaenonyx, alth ough ot her rood organ1ams 

are available. Gradually other food species are taken. This 

nlag" may be due to feeding habits before the fish entered 

the estuary. If they were used to reading on other types of 

food outside the es tuary new feeding habits would have to 

be learn{t before the unusual estuarine foods were taken. 

Lebour (I9I8), Scott (I9221 from Hartley !940), and others 

have shown that some fish do learn definite feeding habits, 
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and 1t is reasonable to suppose that it must take some t1me 

to chang e these, Amphipods and bivalves are important 

foods of R.globiceps outside the estuaDy' (see page59f) , and 

these, with vegetable food, were eaten as soon as the fish 

entered. 

ost of the food organisms sh ow an increased occurrence 

in summer, and then a slight reduction in April and May. The 

May sampl e consists of a new size group of fish {mode (C) in 

Fig.9), but the r eduction in April m y be account ed for by 

t h e lo\'Yer tempera.tu:re of the vlei. •rne drop in temperature 

from March to May 1n 1948 was f ound by Scott, Harrison, and 

Macnae to be from 27° c. to 17° c. Such a drop in temper­

ature must have a marked effect on the activity of any 

poikilothermic animal,(a I0° drop in temperatupe reducing 

the speed of a ehemical reaction to half by Van't Hoff's 

Law), and a eorreaponding reduct ion in the quantity of food 

taken woUld be expected. 

111. Feeding of R.globioeps at tilnerton Lagoon. 

Table VI. lists the fo od organisms found in 

R. globiceps at Milnarton. They are es s entially similar to 

t h ose from Herma nus fish. .Pilament ous algae (usually Entero­

morpha) were again the most f~equent fo od organism. The 

average size of the population is muoh s maller than that in 

Hermanus Lagoon so smaller organisms, s uch as ostracoda and 

copepods are g iven much greater prominance in the percentage 



Table IX.. 

Filamentous Algae (Ch1ef'ly Enteromorpha sp.) ••• 75.2% 
Chironom1d larvae •••••••••••••••••••••••••••••• 46.2<% 
Cop epod a • ••••••.••••••••• • ••••••••••••••••••••• I7. 71/c> 
Syrph1d laMae •••••••••••••••••••••••••• •.•••••• 12.s% 
Ostl:'acods ••••••••.••••••••••••••••••••••••••••• 12.2~ 
Isopods ••• , ..•..•..••.•....•......•............ • a.<>%: 
Polychaete worms •••••••••••••••••••••••••••••••• 6.3~ 

?TJ:lva sp •••••••••••••••••••••••••••••••••••••• ,, •. 4.~ 
Leeches ••••...•.. .•..••.•.•..................... 2.~ 
Amph1pods • •••••••••••••••••••••••••••••••••••••• 2.5(.% 
ytilus mer1d1onal1s ••••••••••.•.••••••••••••••• 2.5 o 

Rupp1a marit1ma and ?grass blades ••••••••••••••• 2.5~ 
Syrphid pupae •• .••• • ••••••••••••••••••••••••••••• 2.5-% 
Callianassa krauss 1 .............................. o.a-% 
Potamogetenales seeds •••.••••• . ••••••••••••••••• 0.8:% 
Sphaeromid isopods • ••••••••••••••••••••••••••••• o.a% 
Unidentified crustacean rema1ns •••••••••••••••• r7.0% 
Unidentified bivalve rema1ins ••••• . •••••••••••••• o.4% 

The 16 mos t important food items · round 1n 
R.globiceps at ilnerton Lagoon. 
The number or times each item was found 1s 
expressed as a percentage of the total 
number of f ish investigated. 

------------------------------------------------~ 
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Copepods •••••••• 

Syrphid larvae •• 

Oatracods ••••••• 

Fil, Algae, ••••• 

Polychaetes ••••• 

Ch1ronom1ds., ••• 

Myaids •••••••••• 

Amphipods ••••••• 

Leeahea ••••••••• 

?Olva sp, •••••••• -
Ruppia and 

grass blades 
Sphaeromids, •••• 

M,mer1d1onal1s •• 

Isopods other •• 
than aphaer. 

Hzmenosoma •••••• 

Potam. seeds, ••• 

Fish remains., •• 

Call1anassa ••••• 

No, of Fiah: 

Table X, 

20-39, 

66. 

S1ze Groues (1n mm.) 

40-69., 70-99, IOO-I29, 

2&% 

13.% 

2I'.% 

69~ 

I% 

38-% 
4jb 

2% 

5~ 

7% 

I~ 

I% 
I % 

7'/o 

I22 

~ 

I2~ 

3% 
88% 

I3% 

6&% 

2% 
6~ 

6% 

I-% 

4% 
I~ 

1% 
I-% 

9o 

7o% 
IO% 

7<Y/o 

IO% 

IQ% 

IO% 

20% 

!o. 
Change of food organisms with size in R.globicees 
from Milnerton Lagoon. The number of times an organism 
is found in each size group ia represented aa a 
percentage of the total number of fish in that group, 

---·-------------------------



Figure I3. 

Perce.ntage occurr ence ot the most 
important rood organisms ot R.foobiceps 
in I2 samples netted in Milner on Lagoon 
from April 1950 to June I96I. The samples 
ot April. June, August,. and November 
I960 are too small to give signif'icant 
percentages, (7, I,. 6, and 4 fish 
respectively). 

-----~------~--~-~ 
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occurrence given in Table IX, and there is almost a total 

lack of bivalves and gastei-opods. Filamentous algae, 

Chironom!d larvae, and copepods were the most important foods 

being found consistently throughout the period of study. 

The majority of the other foods were spasmodically import­

ant. 

Change ot food with increased size of fish was found 

as at Hermanus,(see Table X). The smaller fish fed mainly 

on filamentous algae, copepods and insect larvae, again 

partly planktonic and partly attached foods. Insect larvae, 

(mainly Ch1ronom1ds), and filamentous lagae remained 

important foods in the larger fish, but many more items 

were added to the diet. Iaopods such as Eurydice longi­

cornis, and the juveniles of the mussel Mytilus mer1d1o­

nal1s were eaten above 40 mm., and over 70 mm. Hl!llenosoma 

orb1culare and the Potamogetonaoeae seed were round. As 

at Hermanus only fish over IOO mm. took Callianaasa krauss1. 

Little can be deduced trom the monthly comparisons 

of each rood organism,(see F1g.I3). Apart from filamentous 

algae, oh1ronom1da and isopods, and copepods, which are 

fairly regular elements or the fishes• diet, the fish seem 

to teed on anything that occurs in abundance a.t any time. 

In May I95I, when the mouth was open, a tall of the spat of 

Mytilus mer1d1onalis seams to have occurred and the fish 

have eaten a great deal of it, although it was not f.ound 
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before or after this month. SJ~phid larvae also seem to 

have been abundant in only a few month& of the year, and 1n 

these months they are found in many of the fish 1n the 

samples. Ostracods, which were only found in stomachs from 

Februaey to June I95I, were in 90% of stomachs in the June 

sample. Temporary increases 1n the popUlations of any 

food species seem to be utilised by the fish, again pointing 

to the fact that the fish will in general feed on the most 

abundant available organisms. 

1v. Feedtns of R 1 slob1e~ps at Bree4e River Estuar;r. 

A sample of 44 ~·!~,&biceps was obtained from the 

Breede River Estua1'7 1n J'Ul.y I95I, netted by the same nets 

used at Hermanus and Milnerton Lagoons (page 9.). This 

sample showed that feeding was very similar to that at Her­

manus Lagoon. The fish ranged from 30-I24 mm., and the 

moat important food organisms were:-

Bivalves (OVal bivalve with radiating brown 
stripes, being identified). 

Ent,e~omorpha sp. 

?,Ulva se. 
Sphaerom1d Isopods (1nol. Exosehaeroma sp.) 

Zostera marina. 

Leander 2ac1f1cus, polychaetea, amphipods, copepods, and 

f'1sh scales and vei-tebrae were also found. 
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v. J?ee<U.ns of Reglob1c~ps fi-om S$ca Samples. 

68 specimens of R,g&ob1cepJl. were obtained from 

the sea. Uhl1ke the estuarine fish, where the pel'oentage 

of fish with nothing in the intestinal tract was nagl1g.1ble; 

[9 out of 58 fish had both stomach and intestine empty, or­

contained only bait. 

The ,only l:'ecord or the feeding of ma:rine R.slobioees 

is that of !Uden (I930) 1 who mentions that !ltilua perna. 

and !£Yt1J.us me?'1d1onal1s, and polychaete worms are import• 

ant foods• 

Table XI. lists the food organisms tound 1n the fish 

from different place a• Amphipods were by far the commonest 
J 

food, being round in abundance in Kalk Bay and west Coast 

.f'ish. Bivalves were aleo important. Six f'1sh caught by 

Mr.Reed when angling at Miller's Point were packed with 

M;ztil\1$ ee~a. and many tish caught by othett anglers at the 

same time also contained these mussels. Small white bivalve 

tragments were also .found in ,~lk Bay .fish,. and .a small 

brown bivalve was present in a sample of ~hl'ee fish f"ztom 

Cape In.ran.ta. Crab remains were .found 1n a few stomachs, 

and the other ot'ganisms listed 1.n Table XI. were present 

1n one or two fisb.. 

Ne change or food with. si£e; or with season could be 

obtained f'ron1 the data. 

In conclusion :tt can be stated that:: .... 

a) Amph1pods and bivalves are impol'tant foods, b) oatracods, 
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isopods, crabs, echino1ds, · baI:'nacles. and f'ish are also 

taken, and ·c)vegetable remains are seldom found. The .f'iah 

are bottom feeders, as all the organisms found, including 

the amphipods and the fish, live on the bottom. The strong 

incisors and molars must be u.sed to break barnacles and 

bivalves .from the rocks and crush them. 

v1. qonclusions on Feeai~s Habits. 

The estuaries stttdled act as n.nurserles" to 

R.globice,Q.~ up to a.bout I50 mm. In tha estuaries the fish 

are both vegetable and animal feeders. Filamentous algae 

such as &:n~·~ro.!o_t'pha ap. are an ext!"emely important .food, 

and Zoatera maztina and Ruiae:ta mar-1tima are also cropped. 

The fish prey on the majority of small weed and bottom 

dwelling crustaceans, polyahaetes, molluscs and insect 

larvae. 

The smallest .fish found (20-40 mm.) are partially 
--

pla.nkton!c fee?eris, but also eat algaa and small weed 

dwell 1ng animals. With. increase o:f s 1ze of mouth, strength 
"'-r'~ :. 

of .inc.isors and molars, and $peed of' .movement, more animals 

become available to the fish and up to about IOO mm. they 

feed on e wide variety of ,s.mall • ani.mals, but not to any 

g!'eat extent on hard shelled molluscs. Planktonlc animals 

gre not eaten much at this -stage, and the fish have become 

bottom feeders. In fish over IOO mm. hard shelled gastel'"o­

pods and bivalves become important foods, and large animals 
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Place and Datch 

Kalk Bay Line 
Boats. 
Summer and Aut­
umn I95I. 

Table XI. 

Size. 

I28 mm •. 
-300 mm. 

. . caee Inf'anta. 260 mm. 
Trawled 36 £ath~. 
July I950. 

Cape Infants. I28 mm. 
Trawled 35 t'a'th. -203 mm. 
July I95I. 

. Miller' s Point, 
Cape Peninsula. 
Angl_ing by Mr. 
Reed, May I95I. 

Buff'els River 300 mm. 
Mouth. West -350 mm. 
Coast. Angling 

. by Mr.Guy 
CUl"l'ie, July '1 5 Io 

7I.• 

Foods. No.Fisho 

Amph1pods , . 4I. 
Barnacle sruills • 
Bivalve remains. 
Sand .• 
Ostracodso 
Cnb l'ema1ns. 
Chor1sochismus dentex • 

Cr-ab re.mains. 3. 
·Bivalves. . .. 
Polychaete worms. 

Crushed Ech1no1d. 
Amph1pods. 
Crab leg • 

Mxtilus pern!M, 

Amph1pods. including 
HYale .seld.anha Chilton. 

P.aridotea sp. 
Blue compound Ascidian • 
Ulve like thallus 
Orange sponge. 
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Food organisms found in 
R.globiceps .fzaom samples 
i'rom the shore to 56 fathoms. 



such as the crab H:vmenosoma orb1culare _and the "prawn" 

Cal11anassa krauss1 are als 10 eaten.· 

Fish 1n the estuaries seem to take the most abundant -

available organ1sm as· a genePal ruleo 

No major food cycles 1e:xist in the estuaries, but less 

food may be ,eaten in the colder months. 

R.globicee,s. ot ISO mm. - 360 mmo from ·sea samples 

show a difference 1n feed1ng from estuarine .fish. The fish 

are carnivorous bottom feedeJ.'Ss eating no vegetable matter. 

Amph1pods we:re found to be the ·commonest food. which seems 

a strat1ge dlet for a fish with such powe:rful teeth. Bivalves 

were also much eaten. as well-as a number of.bottom living 

anlmals such as crabs. ba!"nacles, and echi.noi.ds. 

e) seawnins and Sexual Maturity of R.glob1ceps •; 

R.globi-cep§.. l.ay.s floating eggs. that give rise to a 

pelagic larva, {G11chri,st 1904) .- Spawning probably takes 

place close inshore, for fel'ti11sed eggs have been pumped 

i·nto the old St .James .aq'1Qr:tum through the wa.ter 1nlet, 

(Bl.den I930).o Not much is known about the spawning season, 

but Gilchrist (opec1t.) states that an abundance or ripe 

males and females can be obt.ained .from trawlers in November -

and December, and he performed ,s.uccessfUl fertilisation 

expert.men ts with the eggs and sperm ot these fish. Biden 

(op.cit) mentions th~t very enlal"'g&d yellow ovaries can 
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be found throughout the year 1n fish caught by Kalk Bay 

line boats. 

In December I950 1t was decided not, to restrict the 

records ot R.globiceps to estuariine fish, and .from th1s 

date until August I95I the gonads of fish bought f'rom 

Kalk Bay line boa.ts were examined. Although gonads th.at 

were very ~ycellow and had ztounded eggs were found in December 

January a11d February,. the only f'lsh that had f'Ully r1pe 

eggs (large, round; and perfectly tr.ans parent with a central 

oil globule) were .taken in August. The eggs were very 

s 1milar to ··tho description of' Gllehrist (.!904), but mea.s­

ured about I.05 mm. across. Gilchrist msasUl"ed 50 eggs 

from one _female. and tound them to be o.85 mm. ... 0.88 mm. 

Mlether ·the egg d1a.mater may vary- w.'.tth different .t.1sh or 

the rlpe .female in August had abn.orma11y iarge eggs is 

1mp6a,a ibla to determine without more data• 

· Eggs seem to go thl'ough three stages du:ring the1r 

·development. They are at f'irst transpa.rent, closely packed, 

and of' different· shapes, dependent-·on how 'they are pres.sad 

by neighbourlng eggs; later they become granular, yellow, 

and more rounded·; .finally the egg ready for shed.ding has 

.again become trianspare.nt and 1s very rounded. and soft, with 

one clear oil globule in the centre. 

The gonad weights and the diamete~ of the ova were 

recorded ·rrom R.slob1ceps from Hermanus and Milnerton 



estnarie.s and Kalk Bay. Table XII. gives the· ave~age 

egg diameters .for 20 mm. size groups. 

Table XlI. 

Average Egg' D1ametel". 

:60-79 • • • • • '.• • '" ;e • • • • o • • • • • • • • • • • •· • O. 04 
80-991. ·•.• ............ -· •••.••.••• ·• .••• ·• o. ()4 

'IOO-II9 .. ;• ................................... . o • 06 
I 120-.I,39,...~ •••• ·& ,. ·•. ·• ••• '"' ·• ••••••••.•• • -•. 0 .. 08 
'.140..;.159.~. · •••.••••••••••••••••••••• 0.09 
I60·I79 ... ,,o • • • • • • • • ... • • • • • • • • • • • • • •.•. ~ 

· J:so-I99 .... ~ ~ ·.~ ..••.• -,o 1• ~ •• ·o .• ~ •••••.•• .• ·0 .• 08 
200-2I9 ... , ........... ~ '• ................. ,. o •. 07 
220-239 ~ ......... 0 ............... ., .; ..... ~ , ..... 0. 6 
240 ... ·259 •• .... ~ , •••••.. 0 • .•••• '.. i• .•• ·• ~ •• 0 0.68 
·2a0•279 •• , •.• ·• · •.•••.•.•• ~ ...... , ........... o. G 
.280•299 •.•.••.••••••.•••.•••.• .- ..... , •.••• o. I 

. $00dlillt-3"I9 •• ·O • :• .• D G '" • ~ • , ••.••.• ·O .• •••. let • ~ ·•· ., 

320~339 .• •••• ~ ...• ·• ...... ··;· .• , • :~ :• ~ ·• , •. • ..... ·0.5 

Average d.1ametei'» of ova of R.globicops, 
.from B.ermanus and Milnert;on Estuaries 
and sea fish .rrom·Kalk Bay, for 
d 1.:f'terent size groups. 

All meas urememts 1n mm. · 

...................... ,..,_"'9_ ---~-._. ....... _..,. ... ___ ........... .-: ... 
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Fish below 60 mm. had gonads that ware fine threads. 

At about 220 mm. the average egg diameter increases by 

nine times. All the estual"ine t'lsh were found t,o have 

gonads of small size, the females having a maximum egg 

diameter o.r o. I2 mm. They wel"e all immature. 

Fish or up to IBO mm. bad ovaries that weighed at 

most I.7 gms., but 200 mm • .fish had gonads up to a.o gms., 

At 240 mm. some fish had tremendously enlarged gonads, one 
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female or this size having nn ovarwy of 4I gms. The 

condition or mattn'ity and ripeness in males is difficult 

to determine, but the first male to be described as "faintly 

milky0 ·was 275 mm. 

It can be seen then that both egg diameters and 

ovary weights show a sudden increase at about 200 mm. 

The ratio or males to females 1s difficult to deter­

mine among the juvenile fish in the estuaries, for the:re 

is little difference to be seen between females with ver'1 

undeveloped gonads and immature males. '.'Phare are definitely 

more females than males, however. The ratio from the 

Kalk Bay samples was approximately 2:I females to males. 

B1den { I930) mentions that ratios of IO: I and 20:I females 

to males are common 1n large shoals or R.5lobiceRs 

Conclusion: 
R.glob1ceps seem to mature at a size of just 

over 200 mm •• when they are at the end of their second or 

beginning of their third year. 

The only completely ripe fish are known from August, 

November and December, so the breeding season probably is 

in spring and early summer. The fact that enlarged and 

yellow ovaries are found at other times of year may point 

to a longer and less definite breeding period. A spring 

breeding season would fit 1n well with the {A} and (B) size· 

groups in Hermanus vle1 (F1g.9). If mode (A) fish had been 



.spawned in the spring of I947 they woUld have reached 

.s.bou.t I40 mm. 1n roughly two years. Thia would give a 

growth rate of about 70 mm. para year, which is very similar 

to the estimated growth rates (page .61). They woUld be 

expected to show two v1inte.r .l'1ngs on the otoliths. Two 

transparent rlngs are found on the.otol.1ths of mode (A) 

fish. Ii' mode (B) fish.had been spawned 1n the spI'ing of 

1948 they woUld have reached about 80 mm. in one year. A 

slightly faster growth rate could be expected in Slflallez­

fish. They woU;ld be expected to .show ·one winter ring on 

their otol1ths• One transparent ring is found. 

The fi.sh do not breed ln estnaries, but probably 

spawn fairly neal." the shore.. The eggs are pelagic,, and give 

r.1se to a pelagic larva. 

f') Parasitism 1·n R.glob1oeps,. 

A 'Trematode and some .small Nematode parasites were 

found i:n the gut of R.gl'obicens. from both Hermanu.s and 

Milnerton Lagoons. an Acanthocephalan parasite was found 

in Herma.nus .Lagoon fish only" and no parasites were found 

in sea fisho 

3% and 2~ of HePtn.anus and M1lne:rton fish .respe,ctivel.y 

were parasitised by small :nematodes. The fish were .neve!' 

heavily para.sitised, usually only. one or two nematodes 

ba.:.l,.ng pre.sent,. and fish containing them seemed to be in 

excellent condition. 



The trematode found was a .small parasite of about 

3 mm.: long., found in the intestine.: It was first seen 

at Ilermanus snd Milnerton only arter the mouths had been 

opened arter the winter rains of 1950. The new populations 

entering the vleis after they were connected to the sea 

were parasitised. although the populations which had been 

present did not seem to have been. It is interesting to 

note that at both lagoons t~e percentage infection was at 

f'1rst high ( 35;% at Hermanus, 40% at M1lnerton), but 

rapidly decreased in both lagoons over a period of about 

three months, and after this was found only occasionally.; 

The acanthocephalan pavas !ta_ with s. body of about 

6 mm. and a proboscis of' about 2 mm.·' was attached to the 

rectum just lns1de-the anus. Usually only two or three 

fish were present, but up to I2 were found. About 20% of 

~ermanus f'ish ware parasitised. 

None of' the parasites found were ever present in very 

large numbers, and in no oases ware the parasitised fish 

in poor condition. 
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6. NOTES ON RHABDOSARGUS TRICUSPIDENS. 

B.trlcuspidens 1s the commonest species of the genus 

in estuaries from approximately Knysna to Durban, being 

replaced by R.glob1ceps and R.sarba westward end nol'th­

ward respectively. 62 fish were studled trom Hermanus 

Lagoon (netted in small numbers from May I950 to March 

I95I), and 76 .fish trom Durban Bay (taken during two visits 

to Durban ln July !950 and January I95I). Smaller 

samples were obtained from different estuaries along the 

coast (page 9). The whole alimenta:ry canal was studied 

in fish from Hermanus, but 1n all other samples only the 

stomach was opened. 

a) Feeding, 

At Hermanus Lagoon the reeding or R.tr1cusp1dens was 

very similar to that or R.glob1cepe. Table XIII. lists the 

rood organisms found in R.tricuspidens at Be?'manus in order 

of relative abundance. Filamentous algae were the commonest 

food, and neatly bitten off pieces of Zostera marina were 

often found. The most important animal foods were the 

gasteropod Assiminea sp. and the bivalve Mod1ola capensis. 

Only large fish were netted in the lagoon at Hermanus ( II2-· 

260 mm.), and if their diet is compared to that of the 

larger R.glob1ceps (Fig. VIII.) 1t is found to be strikingly · 

.similar. 



Table XIII. 

Filamentous Algae. (mainly. Entierpmorehs · ~P·) ~ :• ••• ~ ........ ~82%' 
.Ass 1m1nea. sI .. ~ :·,. ..... ., ... ,.. .• .... ,. ,.. ... •· ,.; .. , .. -.... ~ :• ... ;• ..... • ... ,., .. ~ .. ~ .. :• :• 55~: 
. zos _£e_ra mar na , .......... .,, • -· ., .• , ..... , •.• ,o .•.•• • .... • ........ ,. :• .• .• • !'· :-· .•· ................... 5 o~ 
Modiola ca.fens is ........... ;. ..... ~ ................... •. ~ ....... ~ .... ~~ 
Amphipods ·. CoroRhium triaenonyx and ,Melit~ ze:y;~ani£!}. •. m~ 
Sphaerom1d Iaopods ..................... • ._ ..... • .............................. 'II'%' 
H:zmenosoma or.b1.culare. •·•-•·•····· .... _.,• ................... -•.•••• : •.••••• -. ·• · •. 5:% 
Gnas seeds ......... •-• .......................... _• ................................... ~ 
.Syrphid larvae ............ , ....... ,_o •.:•.• • .. _ .• '• ·•.·•:• ........ -.... • : • ............ ; .. 2%· 
Ch1ronom1d l-a.rvae .............. •.•:• ............ •.• •.•.•.• .................. ; ..... .'.2% 
Mys id••• e· • • 1

• • •' .. • • ·• •• ·• • • •S e e 0 • • :e .. ·• ·•· • • ·• • .. ·• -e • .. ~ ·• ,9 ,. , •. • • • • • ,I) • • • • .• ·• ·'~2% 

Un.identified crustacean remai,ns .............................. ." .•• ."2~ 
Unident 1f1ed bivalve r-ema1ns ••.•••••.••. " ......... ,. •••• ,. ••••• ;S1}& 

Organisms found in !· trlcuspidens .from 
Herma.nus Lagoon. The percentage. occurrence 
·Of each .food item 1s given. 

\ 
............... _,... __________ .., ............ __ _....,._ ......... _ .... .,.. ____ .. _____ ._ ..... .___ .. __________ _ 

No change .of diet with season was seen at Harm.anus 

Lagoon,, and as only large .fish were netted change of food 

organisms with size could not be observed. 

The feeding of R.tri.cuspidens in .Durban Bay was also 

essentially the same. Enteromozapha sp. and other filament­

ous algae form the commonest. food~ and gastaropods C!!!.!­
m1.nea se. and Nassa~ius krauss1ana), bivalves (Loripes sp., 

and Mod1ola ·capens is), crabs (Hymenosoma orbicUl.are), and 

the burrowing .Ueo5eb1a se. and Callianassa kraussi \Vere also 

important. 
~ ..... · 

The percentage occurrence of the different types 

of food organisms from all the fish recorded is given in 



Table XN. 

Filamentous Algae ••••••••••••••••••••••••••• 20% 
Zoetera marina •••••••••••••••••••••••••••••• 16% 
Hard shelled bivalves ••••••••••••••••••••••• I4~ 
Hard shelled gaateropods ••••••••••••••••••••• 8% 
Cr-abs • •••••••••••••.•••••••••••••••••••••••••• 8'% 
Callianassa kre.ussi •••••••••••••••••••••••••• 5% 
Copepods •• o••••••••·•••••••••••••••••••••••••5~ 
Upogebia sp •••••••••••••••••••••••••••••••••• 5% 
Amph1pods • ...................................... 2~ 
m va sp ........... •••.••••.•••••••.•••••••••• • 2~ 
Soi en en pens is (usually s 1phons only) •••••••• 2·% 
Polychaete worma .............................. 2~ 

?Leander paoi.f1cus •••••••••••••••••••••••••••• I% 
:fnsect larva.e ................................. I% 

Unidentified crustacean remains •••••••••••••• 2;% 
Fish with empty stomachs ...................... 29~ 

Percentage occurrence of food organisms 
found in 2I3 R. trict!_seidens from seven 
estuaries between Breede River Mouth 
and Lake st.Luu1a. Only organisms in 
the stomachs have been considered. 

~~------~-~---~~-------------~-~-

so. 

Table XIV, (excluding Hermanus fish), the low percentages 

being due to the fact that only the stomachs of the f1sh1'91'8 

opened. 

In all the estuaries .from which samples have been 

obtained feeding seems to be much the same. Algae and 

usually Zostera are the most important vegetable foods, 

bivalves and gasteropods are the most important animal 

foods, and crabs and other crustaceans are also preyed on. 

In the different estuaries the species which comprise the 

diet may be different, however. At liermanus, tor instance, 
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Table XV. 

S 1ze Groups ( in mm. ) 

20-39 40-69 70-99 IOO-I49 I.50-199 200-249. 

Copepoda •••• 4~ 5~ 

Fil. Algae •• 451% 

Amph1pods ••• 9~ 

571% 

~ sp ...... 6% 

Zostera ••••• 

Insect larv. 

Polychaets •• 

Sphaerom1ds. 

Calllanassa. 

Crabs ••••••• 

Gastropods •• 

Bivalves •••• 

Upogebia •••• 

22% 

2~ , 

21% 

165& 

No. Fish: 22 2I 64 105 49 

Change of food organisms with size in 
R.tricusp!dens. The number of times an 
organism is round in each size group is 
expressed as a percentage of the total 
number of fish in that group. 

-~---------------~~------------~ 

565' 

2% 
16. 
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b) Spawning and Sexual MatUI'it;,y of R.tricuspidens. 

The only reference to the spawning of R.tricuspidens 

is made by Smith ~c 1949), who states that it breeds in 

e·stuarles. 'l'his is based ·o.n the .fact that very small flsh 

are found .in estuaries (Smith, personal communicat.ion), 

and it seems possible that these fish .might enter the 

e.stuar1es when still extremely small, perhaps still as 

pelagic .larvae. 

No R. t?'1~usp1dens ~om any estuary have been found 1n 

a completely .r.ipe state. At Hermanus six females netted 

ln May I950 had swollen and yellow ovaries,· and rounded 

opaque .eggs. No ripe males were found at the same time. 

A statement based ,on this one record concerning the breeding 

season woUld have no value, however. 

Females seem to mature at about 200 mm. Fish below 

this size had ovaries with a maximum weight of 0.87 gms., 

and egg diameters of up to 0.22 mm. At 210 mm. f'ish were 

round with yellow enlarged ova?'1es (4.B gm.) and eggs wel'e 

opaque and had diameters or 0.46 mm. The gonad weights 

and the egg diameter.a show a sudden increase, and although 

the fish were not ripe they were approaching ::tt o 

No rlpe males were .found. 

c) Par.asitism 1n R.trieuspidens. 

Hermanus R.trieuspiden~ we.re found to be parasitised 

with the same A.canthocephalan pal'as1te attached to the 

r~ct~ as was found in R.globicaps. These parasites, about 
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one to five usually being present 1n a .fish,. were found 

in 15% of Hermanua R.tricuseidens. 

Small nematodes were found in one fish from the 

Bushman's River Mouth, and in one fish .from Hermanus. 

Gut parasites are therefore extremely few in numb~r, 

and no 1'1sh seemed to be in bad cond1t1·on through parasitism. 

7. NOTES ON RHABDOSARGUS SARBA. 

One winter and one summer .sample of R.sarba (89 and 

69 fish respectively) were obtained from Durban Bay, and a 

small number from Lake St.Lucia and Richard's Bay. In 

fooa investigation only the stomach was opened. 

a) Feeding. 

Table XVI. gives the relative importance ·of the foods 

found in all Durban fish. Bivalves (Lor1pes sp., Modiola 

capensis, and an unidentified triangular speckled bivalve) 

were the commonest food organisms present in the stomachs. 

Gasteropods (Ass1m1nea sp.,Natica se., and Nassarius kraus-

s 1.ana), and the crab H:ymanosoma orbiculare were also common­

ly found, and a small percentage o:r stomachs contained 

crustaceans such as Pe.naeid prawns and 1sopods, polychaetes 

and chewed Balanus amehitrite. The fish were almost entirely 



Tabla XVI. 

Bivalves (Lor1pes sp.,Mod1ola capensis, · 
triangular speckled ) ••••••••••••••••• 28~ 

Gasteropods (Ass1m1nea sp.,Natica s~., 
Nassar1us krauss lane. ••••••••••• I4~ 

Crabs (H:ymenosoma orb1cuJ.are) •••••••••••••••••• I4~ 
Prawns (Penaeus Japonlcus) •••••••••••••••••••••• 3% 
Cope pods •••••••••••••.••••••••••••••••••••••••••• 3~ 
Filamentous Algae (including Enteromorpb.a sp.) •• ~ 
Balanus amphitrite •••••••••••••••••••••••••••••• 1~ 
Polych8ete worms •••••••••••••••••••••••••••••••• I~ 
Zostera marina ••••••••••••••••.•••••••••••••••••• ~ 
Ulva sp ••••• ~ ••••••.•••••.•••••••••••••••••.•••• ~ 
Ci'itianassa krauss1 ••••••••••••••••••••••••••••• I~ 
Mys id •••••• ........................................ I~ 
Isopod ••••.••••••••••....••.••.•.••...•••••••..• I% 
Fish with empty stomachs ••••••••••••••••••••••• 26~ 

The percentage occurrence of rood 
organisms of 158 n.sarba trom 
Durban Bay. Only the organisms 1n 
stomachs have been considered. 
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carnivorous, vegetable matter being found in very few stom­

achs. Filamentous algae_ which were of such importance 

in R.glob!ceps and R.tr1cusp1dens. were only present in 3% 

of R.sarba. 

No ditferences in reeding between the winter and 

summer samples from Durban were seen. 

As 1n the other two species there is a change in 

tood orgari1ems with growth,(Table XVII), although the 

records are too few to give a very accurate picture. The 

smallest tish contained amphlpode and copepods. Crabs and 



Size. Grouas < .tn mm •. ) r z a 

20-39 40-69 Vo-99 .. 10~I49 . I50"*I99 200-249. 

tunph1pods ••• 671> 

Copepods."' •.•. 67,& ·a% 3~ . 
Crabs•••io••• IO~ 8% I1% ·14" 

Prawtur •••.•.•• ~~ 4~ 3% . . 

Zoatera.••••• 8% 1% .t~ 

Gastropods •• 17'/; I4'% ·Ti>· . . 
Bivalves •••• 8~ 27~ 28~ 

FU. Al8•••·• 5~ 

.Pol.J'chaetea. 2% 
Barnacles, ••• I~ 

Calllanassa. 5% 

No. Ftsh:. 6 4 I2 I04 29 
. ~ 

Change of food oPganlams wtth Erbe in 
R.,sarba netted. from Durban Ba7,. St.Lucia., 
and Richard's Boy. !he number of times 
an· organism 1s tound 10. each s1ee group 
1s expreasEKI as a per:ce~t.age ot the total 
number of :fish 1n that group. 

pt:!J, 

14% 
29~ 

I4. 
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prawns were first eaten at about 50 mm., and gaatr-o­

pods end bivalves were taken by fish over 70 mm. Crabs, 

gast.ropods. and bivalves remained important toods of' all 

sizes ot t1sh above this. Only f'!sh over IOO mm. seemed 

capable ot crushing barnacles. 

~.sarba seems then to be almost entirely a carnivore, 

the smell t1sh below 40 mn. reeding on amph1pods and 

copepoda# and t1sh above thla size taking various Cl'Uata­

ceans and molluscs. Bivalves, gastropods. and crabs torm 

the predominant toods. 

b) Spawning and Sexual maturity ot R.sarba. 

No ripe fish have been netted 1n any ot the estuaries. 

The ovaries and testes seem to be undeveloped and thin un­

til about 200 mm. At 216 mm. a male was round with thick­

ened and slightly milky testes, and also one at 230 mm •• 

and at 240 mm. a tamale was described as having an ova-r'Y 

"slightly thickene·..: and diffused with blood vessels"• It 

looks therefore as though the t!sh mature at about 200 mm. 

In Australia thsre seem to be contl1ct1ng opinions 

as to the breeding season of R.sarba. Munro (I945) thinks 

that the tish bi-eed over an extended winter season~ but 

mentions Roughley in "The Fishes or Australia and their 

Technology" to state that they spawn in early summer. The 

estuarine fish netted 1n Natal do not elucidate the problem. 

c) Parasitism in R.iarba, 

A trematode i;mras1te which looks identical to that 
f'ound 
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1n He:rmanua and Milnerton Lagoon R.globiceps was present 

in the intestine ot tour Durban R.aarba. No other parasites 

ot any type were .round. 

8. COMPARISON OF THE THREE SPECIES OF RHABDOSARGUS. 

R.tricuse1dens and R.aarba aeem to be restricted to 

shallow coastal water and estuaries, and are not recorded 

from trawlers. They do not aeem to occur 1n vast shoals. 

Both adults and juveniles are .found in estuaries. 

R.slobiceps, however, is .found in abundance right 

down to 40 .fathoms, o.t'ten being present in huge shoals 

around the Cape. As 1s typical tor many marine animals, 

the cold rich waters ot the West Coast seem able to support 

larger numbers than the sub-tropical East Coast. Only the 

juveniles were round in estuaries, larger tish m1gi-at1ng 

out be.fore they were mature. What causes this preterence 

.tor the sea in larger fish is d1.t'.t'1cult to determine. Lack 

ot suitable food does not seem to be the answer, tor hard 

shelled molluscs which are an important part ot the diet 

of larger tish are present in estuaries such as He.rmanus 

Lagoon and the Breede River Kouth. It tood were the cause 

of migration it does not seem likely that all the larger 

tiah would suddenly leave, as they did in Hel'IDanus in 



October 1950. It looks as though some salinity, temp­

erature, or perhaps even pressure preference is changing 

with the growth of the fish. ~here is no evidence ot a 

sudden change 1n the state of the gonads just before the 

t1sh leave the estuary, but while the fish were growing 

inside the estuary the average gonad weight, and the 

average·egg diameter in females, were steadily 1ncreas1ng. 

The migration may be connected to change in state ot gonads. 

The fish are not nearly ripe by the time they leave the 

estuaries, however, the gonads ot males being still thread­

like, and those of femalse being under I gm. in weight. . 

Fish of all three species are partially planktonic 

feeders in the young stages, and from the smallest fish 

netted, about 25 mm., to about 40 mm. feed mainly on 

copepods, amphipods, and (excepting the carnivorous R.sarba) 

tUamentous algae. 

Fish above 40 mm. become entirely bottom f'eeders, 

but differences in feeding are seen between the three 

species. 

R.tricuspidens, with the most chisel-like incisors, 

takes vegetable and animal foods both as a juvenila and 

an adult in estuaries. 

R.globiceps, with more pointed incisors, teeds on 

animal and vegetable foods as a juvenile 1n the estuaries, 

but takes less Zostera than R.tr1cusp1dens, which may be 
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related to the incisors of the latter fac111tat1ng the 

biting-off of Zostera blades. Adult R,Bl.obiceps out at 

sea havo an almoot carnivorous diet. 

R.sarba, also with rather pointed incisors, is 

mainly carnivorous both as a juven11~ and as an adult, in 

the estuaries. 

There seems then to be some relation between teeth 

and feeding. Th.e·two species wi~h pointed incisors feed 

more on animals than does R.tr1cusp1dens with its ch1sel­

l1ke incisors. Teeth do not fully explain the differences 

in diet, however. Small R.globicepa in estuaries reed 

to quite a large extent on filamentous algae. R.sarba of 

the same size, and with ver.v similar teeth, do not, even 

though they must come across algae during the1r feeding. 

As there 1s no other structural difference that could 

make filamentous algae not "available" to R.sarba it looks 

as though its avoidance of such food is due to soma innate 

behaviour pattern. 

Where R.tricuspidens and R.globiceps occur together 

in South Coast estuaries they feed on the same species or 
animal and vegetable food. Similarly in those Natal 

estuaries in which both R.tr1cusp1dens and R.sarba are 

found the same species of bivalves and gasteropods are 

important 1n the diet of both fish. ~here must be some 

competition for food organisms between these pairs of 
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9. CONCLUSIONS AND GENERAL DISCUSSION. 

!tt1?._eompos1t1on ot the t1ah tauna. In a Nview of 

estuarine conditions Day (I95I) has stated that an 

estuarine tauna ia mainly derived tram the sea, with a 

few tresh-water forms at 1ta upper reaches, and that 

the number ot species that is restricted to estuaries 

91., 

is ver'f small. This has also been shown spec1f1oally tor 

estuarine fish faunas by Hardenberg (I93I), Hartley (I940), 

and I:rv1ne ( I947). This was found to be true tor the 

t1ah faunas ot M1lnerton and Hermanus estuaries. 

In the regions of the two estuaries that were stud­

ied the tresh-water component is absent. Scott, Harrison, 

and Macnae (in press) tound one small treah-water SU ur1d 

in the upper reaches of Hermanus estuariy, however. 

Only Paammosobius k!llanaensia seems to be entirely 

restricted to estuaries (Smith I949). Gilchristella 

aestuarius is also mainly estuarine, but is known to 

exist occasionally 1n completely fresh water (Barnard 

1947). 

All the other species i;resent in both lagoons can 

be considered as marine species tolerant ot estuarine 
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cond!.t1,on~,. · It is Qi.f.fieul.t. to a.ny \vb.ich .of' .these are 

resident in the~ e$t.uar1es throughout their'. ·11ve11. and '. 

which migrate to. and .from. the. estuaries. Possibly only 

Cllnus su2eirciliosus, Gobi:us nud1C$QS• and .exngnathus 

acW1 are marlne, speoie.s that :reside the1I' wholfr lives 

in estuaries, .t'oI' they all seem to breed there. By .fa.r 

the majority or the .larger fish are· .ma:rtne mlgrants:. 

Typical ot thls category ,are Rha~dosarsus _globiee;es• 
' I . • 

Liihognsthus llthognathus·, ,RJJeaeanth.us .. · am1a• Pomatomus 

saltato.r,. and ;Liza .. ramada .• 

::[rv1n(t .\ .I94'1.) .in .atud.y.1ng the fish faunas or 

Go~d c~.ast estua:rtes and t·empora.ry -lagoo.ns found that 

· the 1o:ung or some :species wei-e pre~ent a1·tb.ough the 

adults were not.. Similarly ·at .He~manus and M1J..nerton 

on,li :the .Young of &,i,tho,snathus lit}logna.tb.us~ R •. slob1ceps, 
' " . , . . 

and Pomat·omll9 s_altator were foqnd. It seems as .it the 

yotmg are more 1iolerant of esttiarlne conditions .• 

Physical and Chemical conditions._ and their a.ffect on 

.tisb. d1stz-1but1on. 

·salintty:: Moat ot the t'tsb." in the 'es.tuaries ea.em to be 

e:xtremely euryha.11ne; . At '1.u.1nerton :sal1.n1t ies were taken 

by Millard .and Scott ( 1n process of publication) at the 

same time that nett1ngs were l'l'J.9de. Table 'XVIII. shows 

the highest and lowest sal1ri1t1e$ at whtch tb.e diff'.epent 



Table XVIII. 

Lowest. 
Sal 1nity ·.. · 

-r . , ~ ?-

H1ghe.st 
,Salinity •.. 

11'.mll . ceJ?halqS 

Ll,za . i-amad'lt 

L.tthognathus ltthognathus. 

. Psammoaob1us kQls.naensis 

Ahabdosarogus slob1ceps 

G1lob.l'1s·tella east.uat-1 us 

Bet el'omycteris oapons 18 

Atb.e.rtna brev1cee§ 

Gobius.nudicea~ 

. Pomat$)mus saltator 

I,.B 

I.9 

1.a 
I-08 

17.2. 

I7.2 

I7.2 

I7.2 

35. 

The b.1gheat and lowest salin1t1es 
1n parts per thousan.;l at which 
the dii'terent species ot .fish 
ware .netted at Milnerton Lagoon • 
. Sal1n1t1es from Millard and 
Scott., (in process .of publication.). 

·SI. 

55. 

55 • 

6.I. 

56. 

44. 

45. 
' 55. 

5I • 

species or' fish were .net tea. at Mllnerton. Zt must be 

empha.sizeti' t.hat this does not represent the range.which 

.each fish .1G capable of w1thst~ind1pg .• and that because so 

.tew sal1ntties t:l?"~ embodied in the table a compai-ison 

of the sel1n1ty ranges between species is not of much 
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value~ The table shows,· however~ that some species are 

capable of stand~ great var1at1on of salinity. 
< ' ' ~ I • ' ' I 

Ba~sindale (l:943~c1ted bJ Day I95I} stresses that many 

animals can withstand grea~ s.alinity .cha'nges it these 

are .made slowly, but that the ita~e of cba·nge ot ·.salinity . ' . ' ' 

1s important. No indication or what ~ate .. of crui.ngo or 
. ' 

salinity the spec lea of f'ish can etand is given 'by. the 

data, and t.h& ·hl.gh salin1t1es 1.tl: ·Table XvIII. were 
. . 

· rea.che~ slowlr as the lagoon was ,.evaporat, lng 'while tl>.e, 

mouth WBB· closed •. 

'I'emperaturo:: The temperature va~iation over the year at 
' He·manus ls thought to be about ti-om· 12° c. to 28° c. 

At MUn&rton the variation in temper.ature at the mouth 

during the time of study was I0° G. to 20° c., ·and at 
~ ' . I 

.Kin$ George Fort 12° c. to 27°. c. As not much Vftriation 

,occ.mss 1n the fish fauna over the year 'the f1ah must be 

able to s ta·nd these tempe:c-ature changes,. 

Turbidity:: The turbidity .cf Hsrmanus Lagoon is seldom 

high. At- M1lnerton.,, howeveP •. the wat·er ls usually vacy 

turbid at K1ng George Fort, a Seccb1 Disc, often being 

invisible at a .tew 1nehes·. The mouth may also be t'airly 

turb1ci, but turbidity .is always b.1gher at the uppe?' than 

the lower en,d ~t thEr $St nary• 
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some species show d1f£erences in occurrence between the 

upper and the lower stations. At Milnerton R.slobicees 

was ·Common at the mouth, present at the Road Bridge., and 

never found at King George Fort. Mµgil .. cephalus was 

rare at the mouth, but abundant .at King George Fort• 

Both at Hermanus a·nd Milnerton Heteromrctei-ls capens1s 

was re$trictea to the sandy areas near the mouths. It 

was t1rst thought that the a1strlbtit.lon was related to 

salinity differences between the upper and lower statlons 

tn each estuary. At Berm.anus a. constant salinity grad­

ient bas been found to ex1st, but the gX"adient at M1lneia­

ton is variable. When the mouth closes, .and little 

v.rater flows. into the ostuaey the selin1ty .rises and 

King George Fon becomes moi-e sa.11ne tha.n the region near 

the mouth, e.g .• King Gaorse Fort 68.6, and mouth 49.66 

parts pw thousand. When the mouth 1s open t.he salinity 

1n the whole .estuary .falls, Klgg George Fort sal in1ty 

going down as far as I.63, and the mouth VaJ.'111ng from 

IS.o to .35•0 pax-ts per thousand, but always being lower 

than King George Fort, (figures from M1llal'd and Scott, 

in process of publ1.cation).. The salinity gradient is at 

times higher at the mouth, ml at others higher at K1ng 

George Fort, but no change 1n distribution of the fish 

is .found to ·occur with the change 1n the salinity gradient• 

Othe:r taetors that might e.f:Cect d1sti-1but1on are 
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a) the state ot the bottom, b) the turbidity of the 

water,. or c) the d1stF1but1on of food organisms. The 

temperatures,. specially when t~e mouth ia close4, ·d1f£er 

only slightly between the upper and lower stations .at . 

Milnerton, and probably less at Hermanua where the waber 

is deeper. 

In the oase ot Hetel'"ongcter1s oapens:ts the restric""' 

ting ·factor '.is probably the state of the bottom,. for· 1t 

is found only o·n the clean sand around the . mouth at both 

e:stuar1ea, and not ·on the. mu4d1er bottom ot tb:e upper 

stations. At M1lnerton .it was not netted even .a IOO 

yards ·away from the .mouth on .a muddy bottom. 

The causes of the d1st:r1bµt1on of' .R.slob1cees and 

,Mug11 cephalus are more d1t'ficult to determine. Diat­

r1bu.t1on ,ot tood organisms does not ·offer a aat1sfactoey 

explanation .1n e.ither case,. ·R.gJ.ob1cee~ 1s f'ound at 

the Road Bridge but not at King. George Fort, but. the 

tauna varies .llttle if at all between the two places. 

Mµgll ,ceehalus .is mai'nly ·found tn the upper estuary 

al.though ~;za ramada. fee~ing .on the .same diatoms. is 

present. throughout the est uaey. 

·Turbldity might be an important . factor in the case 

·Of R.&.ob1ceps,_ but probably more data would have to be, 

obtained befor-e a sat is factory. explanation .for the 

distribution .of these two .species could be obtained. 
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Probably not one factor but a combination of factors is 

effecting distribution or these species. 

Spawning 1n estuaries. In spite of the 'prevalent opinion 

of' South African anglers and commercial .fishermen tew fish 

seem to breed in estuaries. Developing eggs were found 

in the bI'ood pouches of male "pipe fish", Sznsnathus acus, 

and in the uteri. of the viviparous Cl1nua · superc1l1osus. 

One .Psamnogob1us. knzsnaensis was described ns having an 

· ovary tha.t was "ripe running" at Milnerton 6en the 

mouth was closed, and ~ipe Gobius nudice2s have also been 

found tn the Breede River Mouth. No ripe G1lchr1stella 

gestuariua were among the few opened, but they probably 

also breed in estuaries. 

'?he only large fish seen with enlarged ovaries were 

Liza mmada and R.tricuseidens. Neither of them were 

completely ripe .and it is possible that they migrate out 

ot estuat'1es to breed. Liza ramade. 1s known to migrate 

out or estuar1e,s 1n quite considerable numbers at times. 

The majority of large .fish, such e.s Lithos;nathus 

l1thognathus, Rhaqq,osargus globicees, Pomatomus. saltator, 

and H.vpacantp.us amla, were never found with developed 

ovaries or testes. What has been found torR.globicees, 

1.e. that they migrate out of the estuaries before they 

are mature, may well apply t~ these fish., 
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Dlonom1;cs., tn botb M11na:rton end. Hermanus estuaries the 

tooa chalns ;see.m to be v&ey similar,. G·l'Gen 'food matter ts 

taken by sotna anlma:ls (aomet. ot the c<>mmon t.lshes. and prob­

ably .also ~s1m1nea s.p,. .Bwn1ate11a J.oaieh1!f and liatnlno!! 

5;tre,dens1sl, but deti-1tus derived .from tho beds ot R92pta• 

· :zoatem (at aormanu.s).. .o.nd. al.gae euppoJ."t. a lni:-ge lnvePtO:: 

bra•te population on which the ·mJor.1t:r of f.1sh feed. Mac• 

G1n1t1e &nd t.!acG1n.1t1o. (1949)• etld Da7 (!95I) .. 'both atrosa 

the 1mpo~ance ·of. dotrltus .as a baste tood 1n estuanos. 

Some o,f the .common :tlehes ru:-e wh-0117 or part 1all.7 

herb1VOl'OUS• St\Oh &8 the mull.eta Mug1l _ cee~lUB, a11d Liza 

Dn'\84! which gjtnae. on attachea d!.Qtoms, .. R.glob1eaes. ana 

1_.ti-S.c:US£l1dens, which CNP ZOO-~Ji'&Jf BW?P1•· and ~p,tGfiO,Y!2l!phJb 

and to :somo etctent J.e1tboggatJ:u1s, l!.thQG.Bt;bsg whtc'h so-mttmoa 

tokes filamentous algae. 

\be small. cam!voztous fishes such as Clinus "s!JR!.r­

AJ.lioaus,,.. Pse-sobiu.s JsU.s.naena·ta, and pob1us. nuatcoeq, 

and the .omn1trot"ous fl·d~}!1cea.a.- _a..,._ta-_1_-c_··· ua_. · _tR_i_d_en_o_. and Lttno­

. ~thus. ~ 1thoanAthua te-ed to .a large extent on date1tus ~ ,.::; . .g=:;;; - ........ 

eating tmirnnls such as amph1:pods .(maf.bl.7 Meltta :gez1an1ca),. 

ttphaerom1d teopods .{§xosphae~p.blA.!ccatea)~ ·the bf.valves 

!9,glgla ·CARftM18 and ~oi.~a lcamma.;n(at Be1'!li1Jnus)- the 

"prawntt .Celli!llntH'l~ kr~uss1. and Ch1ronom14 ·larvae. 

B;rpacanthus~ jjam10 _ ana .~pmatOl'llJ&S .sa)it;g;tgP prey on the 

fish populs.t.1on et Bermenns* and ou17 tbe latter a·t 141lner-
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ton. In both estuaries cormorants also take the1l:' toll 

ot small fish. 

Farmers f:rom the surrounding cU.stricts do much· 

nett.ing in Hermanus Lagoon~ ualng verr large seines., and · 

catch shoals of 1i.globice:es:11. Lithognath.us ulithognathus,. 

anca Liza ramada. They must ,also. help to reduce the fish 

population • 

The ma.ln isouree.s of error 1.n the work done seem to 
'' 

lie in sampling methods.. If this work was continued many 

more fish would be caught, us.1ng as many nets as possible 

1n each estuary, to 11T1Prove the le.ngth-frequency d1atr1out­

.1on data • . ' 
The counting or too~ org~n1sms which took so much 

time would be d1scont1nued.;: and only. the oc.currence ·of food 

.. or.ganisms be note.d. The sample of '30 f':tsh .for opening 

wou].d be increased, say to 50 _fish. 

Stress would be .la1d on marine t;ish~ and it pos.sible 

length frequency dlstr.ibuti,on data obtatned from Kalk Bay 

·Or trawler catches• 

No woric on scales or supra-occipital cl'esta would be 

atte.mpted, . but age reading by otol1ths woUl.d be concentrated 
' ' . f 

·Gn. to ,obtain motte acctirate information on age groups and 
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rate o.t growth. 

l have to than1t P.Peteasor D.ay for continued help 

atta gu14ancG throughout the wozak; Mr. A. Ha:i-r1son (M..,Sc.} 

tor 1dent1f'1cnt1on of Crustaceans and Ins'<ict lazsvae; 

Mesara •. (f:,,. c~r1e a.nd L. Reed ~or oamples o.f .tish caught 

by rod and llne; tar. Io.ti W1111a:ms :of Herman.us tor public1etne 

the mal'k1ng of t'.tsh in Herman us Lagoon; and Messrs. ~u.nny 

K!l'k (.B.sc.eng. ), R!Cbnrd L1ve.n1dge. and Johll Morgans 

(B.A.hons •. ) for holp 11'1 netting an4 much usefW. cr1t1c1sm. 

Th& Counc1l. tor- ;Sc1ent 1f1c and Illdustrtal Research . 

kindly aupplted a :Peseareh grant which covered expenses. 
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