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Abstract
 

north coast of Java, and on P. merguiensis in the Arafura Sea. 

Indonesia, as a large archipelagic country spanning the
Sunda and Sahul shelves, has considerable fishery resources, 
Most of them are presently exploited, but there are somewhich could supoort increased fishing effort, notably in theeastern part of the ountry (Sujastani 1981; Dwiponggo 1982).

The vastness of Irdonesian waters and the divei-sity of herfish and fisheries are both a blessinq and a curse, however,
Assessing the status of the various fisheries such as to even-
tually ensure that each exploits its stocks in optimal fashion isparticularly difficult in view of the distances Zhat must be
covered, the logistical problems that must be solved when agiven sampling scheme is to be applied and, last but not least,
in view of the dearth of Indonesian personnel trained in fish 
population dynamics and stock assessment. 

In this context, the application of the length-based method,
such as the ELEFAN package of programs seems particularly 

Estimates of von Bertalanffy growth parameters (L. and K) were derived through application of the ELEFAN I program to length­frequency data from 52 stocks and 36 species of commeicially important bony fishes from Indonesian waters, and to 9 differant cohortsof a stock of penaeid shrimp (Penaeus merguiensis) f-om the Arafura Sea.estimates, as well 
Derivzd quantities such as total, natural arid fishing mortalityas selection and recruitment patterns were then obtained by application of the ELEFANlength-frequency data. 11program to these sameSome generalizations on the status of the siocks included are presented, notably on the dernersal fishes off the 

Introduction 
useful, as it allows for preliminary assessments on the basis
of a minimurri of information, i.e., reasonably well-sampled 
!ength-frequency data. 

This document presents results obtained by the systematic
application of the ELEFAN approach to those length-fre­
quency data that became available to the authors from 1983to 1985. These data cover fishes ranging in size from 10 in
Secutor rucunius to 80 cm in Katsuwonus pe/amis and from 
areas as far apart as Jakarta Bay and the Arafura Sea (seeFig. 1). Altogether, 52 stocks of fish are covered, distributed
in 36 species, 21 genera and 15 families of bony fishes, as well as 9 aninual cohorts from the Arafura Sea stock of banana 
prawn Penaeus semisulcatus. 
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Fig. 1. Gcographic distribution of stocks for which data were analyzed for this atlas. 

A Central and East Java (Tegal, Peka -ngan) 33 stocks 
B South coast of Kalimantan 4 
C Jakarta Bay 3
D Bintan/Riau Archipelago 4
E Bali Strait 4 
F Sorong/West Pacific 2 
G Pelabuhan Ratu/Indian Ocean 2 
H Arafura Sea (shrimp stocks) 9
I Jatiluhur Lake/West Java 1 

Project Background, Materials and Methods 

NARRATIVE OF PROJECT dance data on commercially important fish and invertebratestocks in Indonesian waters. The agreement further included 
The work leading to this document started in early 1983, 

ICLARM supolying a microcomputer, line printer and appro­priate software (notably the ELEFAN programs) to theafter an agreement formalizing the project was signed by the project SLaff in Jakarta, andlate M. regular visit by ICLARM staffUnar, Director of the Marine Fisheries Research Insti- to the project site. Tile project as a wholetute (now Research was to be theInstitute for Marine Fisheries, o, RIMF), "Indonesian
Jakarta and then ICLARM 

Module" of ICLARM's "Management-OrientedDirector General Dr. Richard Neal, Fisheries Research Project" itsand progress has been re­which outlined how both institutions were to cooperate on a ported upon in ICLARM's annual reportsjoint project for the analysis of length-frequency and abun-
from 1983 on­

wards. Since the start of the active phase of this project 



the last author of this document visited the project site thrice,
while the first author came twice to ICLARM headquarters in 
Manila. These exchanges made it possible to pattern our workafter a similar undertaking, conducted simulta:ieously in thePhilippines and which led to an "Atlas of thb growth, mortal­ity and recruitment of Philippine fishes" (Ingles and Pauly1984), and yet to include a more detailed analysis of some of
the results presented here, notably as concernsPenaeus merguiensis (see the shrimpbelow). With completion of theproject phase involving length-frequency data acquisition,standardization and analysis using ELEFAN I and II (end of1984), ICLARM donated the microcomputer, line printer
and software supplied to its counterpart organization, andMr. M. Saleh (RIMF) began drafting the plates for presenta­tion of the results. 


Simultaneously, 
a number of preliminary

selected project results 

papers presenting
were prepared by the first(Dwiponggo author1984), by Sadhotomo et al. (1983) and by Drs.Nurzali Naamin and Purwito Martosubroto, who based partsof their dissertation (Martosubroto 1982; Naamin 1984) onanalyses by the project staff of size-frequency data obtained

by them and by staff of the Directorate General of Fisheriesfrom vessels fishing in the Java Sea, and in the Arafura Sea 
for P. merguiensis, respectively.

In November 1983, ICLARM received a generous grantfrom the L.J. and Mary C. Skaggs Foundation, of Oakland,
California, UrA, which offset some of ICLARM's costs forsupportir' this project, notably the printing of the presentdocurent. 


Project results pertaining 
to abundance (i.e., catch/effort)
data will be presented in a subsequent contribution. 


MATER IALS 

The size-frequency data used here were all lenqth-frequencydata, except in the cases of the shrimp P. merquiensis which were expressed in tails per pound. The source of the size-frequency data used here are given for each data set in the 

are given in Appendix A as Tables Al to A61.
legends cf Plates 1 to 61, while the size frequency themselves 

METHODS (This section is adapted from Pauly and David 
1981, Pauly et al. 1CN0 and Ingles and Pauly 1984) 

The ELEFAN I program, run on a Radio Shack microcom­puter (Model III, 48K) was used to estimate, for each set oflength-frequency data, the value of the parameters L., and Kof a growth equation of the form 

Lt = L. (1 -e - K (t - to) ) 

that is,of the VBGF (von Bertalanffy 1938), where
 
Lt is the mean length at age t,
L.o is the asymptotic length, that is the mean length thefish of a given stock would reach if they were to grow

indefinitely,
K is a growth constant which may be crnceived as a 

"stress factor", 
is theto "age of the fish at zero length" if they hadalways grown in the manner described by the equa­
tion (note that to isgenerally negative).
No attempt was made to estimate the values of the param­eter to, because 
 it cannot be estimated from the length­frequency data alone, and because it is not needed for mostassessments (see below,. With to remaining unknown, 3ll 

growth curves shown refer to chronoloqical time: they indicatewhat size the fish of a given cohort had at a certain timebut do not indicate the absolute ages of the fish, i.e., they donot give the age corresponding to a given size. 
No attempt was made to investigate seasonal growth oscilla­tion, although such oscillations occur in tropical waters andELEFAN I could have picked them up. The quantity andquality of the data processed were hightoo and too low,respectively, to justify this effort. 
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To estimate the set of growth prameters which best "fits" 
a set of growth parameters, ELEFAN I does the following:

1. "restructures" the length-frequency sample(s) that have 
been entered, such that small but clearly identifiable 
peaks are attribut-d a number of "points" similar to 
peaks based on a larger ;lumber of fishes. The procedure 
used here essentially consists of calculating running aver-
age frequencies (over five length classes), dividing each 
length-frequency value by the corresponding running 
average frequency, then subtracting 1 from the quotient. 
A few other minor adjustments are then made to prevent 
certain types of samples from generating biases; 

2. calculates the maximum sum of points "available" in a 
(set of) length-frequency sample(s), where "available 
points" refer to points which can possibly be "accumu-
lated" by one single growth curve (see below). This sum 
is termed "available sum of peaks" (ASP); 

3. "traces" through the (set of) length-frequency sample(s) 
sequentially arranged in time, for any arbitrary "seed" 
input of L., and K, a series of growth curves started from 
the base of each of the peaks, and projected backward 
and forward in time to meet all other samples of the 
sample set and/or the same sample repeated again and 
again; 

4. accumulates the "points" obtained by each growth curve 
when passing through peaks (positive points) or through 
the troughs separating peaks (negative points); 

5. 	selects the curve which, by passing through most peaks 
and avoidinq most troughs best "explains" the peaks in 
the (set ol, sample(s) and, therefore, accumulates the 
largest number of points. This new sum ;s called "ex-
plained sum of peaks" (ESP); 

6. 	increases or decreases the "seeded" values of L.o and K 
until the ratio ESP/ASP reaches a maximum, and outputs
the growth param-)ters corresponding to this optirium 
ratio. 

The validity of the procedure outlined here rests on the 
following assumptions: 

1. that the sample(s) used represents the population in-
vestigated; 

2. 	that the growth pattern inthe population is the same 
from year to year; 

3. that the VBGF describes the average growth of the 
investigated stock; 

4. that all fishes in the (set of) sample(s) have the same 
length at the same age, and that, therefore, differences 
in length can be attributed to differences in age. 

Of these four assumptions, the first is a sampling problem 
and need not be discussed here. Assumptions 2 and 3 appear 
to bz realistic, and they are in fact made. explicitly or not, 
every time the growth parameters of fish are calculated on the 
basis of annual markings on skeletal parts. 

The last of these assumptions does not strictly apply, since 
it is known thai fishes .having the same age may have different 
lengths. Simulations show, however, that this assumption, 
which is essential to the operation of the program, does not 
generate a marked bias. 

The reader is reminded that the growth curve which has 
been superimposed on the length-frequency data is the single 
growth curve which gave the best fit, not the only one that 
could have been fittcd. Thus in most case,' or more precisely, 
in all cases where two cohorts recruit annually to the stocks, a 
second growth curve could have been fitted to the data by 
shifting the original growth curve by about five to seven 
months. 

Some of the growth curves may generate zges that appear 
too high due to the values of L. being too low because the 
samples were not representative of the stock (e.g., from migra­
tion out of the sampling area). In most cases, however, growth 
curves and parameter values appear reasonable and generally 
compare well with values available in the literature. 

The length-converted catch curves are generally straight, 
iustifying the computation of a single value of Z for all sizes 
(ages) in the exploited phase. 

The ELEFAN I program used to fit the growth curves 
presented here has been modified since the bulk of the work in 
this atlas was completed. It is expected, therefore, that any 
reader attempting to reproduce the results using length­
frequency data in this dccument and a recent version of 
ELEFAN I would find slightly different growth parameter 



values to give the best fit. These sinai! differences should not
detract from the overall usefulness of this atlas, however,

The ELEFAN II program has four main subroutines, all ofwhich require growth parameter estimates (as generated byELEFAN I) and the same length-frequency data used forgrowth parameter estimation. These routines are: 
1. The estimation of total mortality (Z) from the straight

right arm of a length-converted catch curve (Pauly
1984); 

2. The estimation of natural mortality (M) from the built-in
empirical relationship (Pauly 1980):

loglo M = -0.0066 - 0.279 log10 Lo 

+ 0.6543 log10 K + 0.4634 log10 T;

3. The derivation of a "selection pattern", i.e., of a graphgiving probabilities of capture by length, based on themethod described in Pauly (1984);
4. The derivation of a "recruitment pattern", i.e., of a graphshowing the seasonality of recruitment into the stock

investigated, 
The first of these routines usually provides estimates of Zthat are very close to the true values when the length-fre-quency data used are representative of the population investi-gated (Pauly 1984). As with the latest version of this program,

the version of ELEFAN II used pooled the various samples ofa data set into one single sample, such thethat effect ofseasonal recruitment pulses on the length-converted catch curves was evened out as far as possible. However, the earlyversion of ELEFAN t1differed from the latest versions inthat each sample of a data set was given the same weightbefore pooling (through re-expression in percentages); in 
newer versions, several weighting modes are offered, includingweighting of the percentage samples by the square root oftheir original sample sizes. 

The estimates of M, obtained from equation (4) using amean water temperature set at T = 27°C throughout, weresubtracted from the values of Z obtained from the length-converted catch curves to obtain approximate values offishing mortality (F = Z - M), which were used to compute
exploitation rates (E = F/Z). The latter may be used to assessstocks, in the absence of catch and effort data, if the generali-

zation of Gulland (1971) is accepted that the optimum fishing5
mortality in an exploited stock beshould approximately
equa; to natural mortality or Eop t : 0.5.

Because of the uncertainties inherent in the various esti­mates used to compute the values of E, no attempt should bemade to assess a single stock using the technique outlined here.On the other hand, a predominance of estimates of values ofE > 0.5, in a number of stocks should be suggestive of over­
exploitation. 

The selection patterns presented were obtained from theleft, ascending arm of the length-converted catch curves,using the analytical method described in Pauly (1984), which
is run automatically every time a length-converted catch curveis derived by ELEFAN II (Pauly et al. 1981). Throughout, thecomputations were run with a straight, backward projectionof the descending right arm of the curve. This leads to esti­mates of mean size at first capture very close to those that
would have been obtained, had a more elaborate computational

method been used to estimate the probabilities of capture (see
Pauly 1984). However, it should be noted that the estimates of
mean size at first capture (L,) presented in this atlas are usuallyhigher than would have been obtained based on mesh selectionexperiments, because the method used here cannot account

for the masking effect of incomplete recruitmcnt.


The method by which recruitment patterns are der'ved from
 a set of length-frequency data and 
 growth parameter valueshas been described in Pauly and Navaluna (1983); it is alsopart of the user's instruction for ELEFAN II 'Pauly et al.
1981). Recruitment 
 patterns are generated by a backward
projection, using the growth parameter at hand, of the avail­
able length-frequency data.
 

Typically, recruitment patterns 
 have the bell-shape of anormal distribution when recruitment oc'urs as a single annual
event. When annual recruitment occurs as two major events(more than two are unlikely, see Pauly and Navaluna 1983),this usually results in a single asymmetric structure, or ina bimodal pattern. Recruitment patterns as obtained byELEFAN II can then be decomposed into their component
distributions and ;nferences can then be drawn on the season­ality of the recruitment and on the re!ative strength of dif­
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ferent recruitment pulses (see Pauly and Navaluna 1983 for 
an example). 

The set of methods outlined above were applied to the fish 
data in Plates 1-52. In the case of shrimp (Plates 53 to 61),
the nature of the available raw data (commercial tail counts)
required application of some modifications, while precluding 
application of some methods. 

Shrimp tail counts are actually weight-frequency distribu­
tions with unequal class intervals. They were here transformed 
into length-frequency distribution based on the following 
steps: 

1. The shrimp tail counts (i.e., number of shrimp tails per
pound) were converted to shrimp tail weight-frequency 
data. 

2. The shrimp tail weights were converted to shrimp total 
weights through multiplication by a factor of 1.6. 

3. The total weight-frequency data were converted to total 
length-frequency data through application of the appro-
priate length-wight relationships (Naamin 1984), based 
on the assumption of even distribution of shrimps within 
each weight class. 

This procedure provides "length"-frequency data which will 
reflect the gross features of the actual length-frequency dis-
tribution of the catch and hence allow estimation of growth 
and mortality but which are too crude to allow estimation of 
parameter requiring detailed ir .,rmation on the disiribution 
of the smaller animals such as the recruitment and selection 
patterns. For this reason, these two types of graphs are omit-
ted in Plates 53 to 61 pertaining to Penaeus merguiensis, 

The avaI!ability of time series of data on the shrimp Penaeus 
merguiensis in the Arafura Sea (Table 1) on the other hand, 
allowed spplication of various stock assessment models, of 
which we hava selected here the following: 

-	 plot of Z on effort to estimate natural mortality (M) and 
catchability coefficient (q) as intercept and slope, respec-
tively, of the regression line; 

--	 parabolic surplus production model (Schaefer 1957) to 
estimate Maximum Sustainable Yield (MSY) and opti-
mum effort ( );• 

-	 "logarithmic" surplus production model (Fox 1970), to 
obtain a second set of estimates of MSY and fopt, and 

-	 surplus production model of Csirke and Caddy (1983), 
to show that estimates of total mortality (Z) obtained 
from length-converted catch curves can indeed replace 
effort in production modelling. 

EXPLANATION OF THE GRAPHS 
ON PLATES 1TO 61 

Graphs of length-frequency data with superimposed growth 
curves, length-converted catch curves, recruitment pattern and 
selection pattern, are given for each fish "stock" recognized 
here in Plates 1 to 52. An index to these stocks, which are 
arranged by families, themselves arranged according to Green­
wood et al. (1966), is provided on p. 12 and 13. 

The upper qraph in each plate referring to fish gives length­
frequency histograms, which are shown as percentages rather 
than absolute numbers, for months in which data were avail­
able. The number of fish in each monthly sample is shown 
beside each histogram. The sequence of histograms is repeated 
to show how ELEFAN I uses the data repetitively. Best-fit 
lines of growth resulting from ELEFAN's analysis are shown 
for one cohort only (two cohorts are recruited each year in 
the majority of fish species investigated). Note that the projec­
ticn back to zero of the growth cuive does not necessarily 
provide the time at hatching of the fish, because to cannot 
usually be assumed equal to zero (see above). 

In 	 plates referring to fish, the lower left graph is a length­
converted catch curve. Relative age is given since the growth 
curves provice only relative, not absolute, age (to is not 
known). Black dots are those used in calculating the parame­
ters of the straight line, the slope of which (with sign changed) 
is an estimate of Z. Open dots represent fish not fully se!ected 
by the gear used in the fishery and/or not used in mortality 
estimates. 

The centra! lower graph in each plate referring to fish is the 
pattern of annual recruitment into the fishery as obtained 



from ELEFAN II. The data are expressed as parcentage ofannual recruitment by month. 
together with a reference to literature on the species con-7In most fish stocks the cernod.graphs suggest that two annualpulses of recruitment have occurred; fewer species show one 

The plates ref:-ing L shrimp (Plates 53 to 61) differ from 
(bell-shaped curve); the remainder are 

those referring to fish in that they nc:ude i cither recruitmentsomewhat ambiguous, selection patternsnorthe result of insufficient data. (see above) and by being arrangeddifferently. The upper part of each plate referring to shrimpThe lower right graph presents the probability of capture of presentsfish by length class as estimated from ELEFAN 
an outline drawing of the shrimp species in question-II. Mean as in thelength at first capture (LJ, was estimated, using a cumulative 

case of the fish-along with details on the samplingdata and location and,method, as the length at which P to the right, a length-converted catch= 0.5. curve.Parameters determined from The original length-frequency data with superimposedthese graphs (L,, K, L, Z, growth curve and legend form, asM and E) are provided in the case of the fish, thebeneath each plate referring to fish, lower part of aach graph. 

Results and Discussion 
Plates 1 to 62 present the key results of our project, and status of these resourcesreaders are encouraged in the late 1970s, when these datato look at each plate separately, thento assess our were collected.overall interpretation of the available data. Fig. 2 presents (on its left side) a frequency distribution ofThe astute reader will not fail to notice that the quality of values of the exploitation rate (E = F/Z) for 24 stocks of fishesthe data analyzed here is, for most stocks, such that onewould not (and in fact should not) puttrust in a great amount of
a given isolated set of growth and mortality estimates.
However, when our results are grouped, general trends emergewhich will tend to reflect the underlying reality. 

North Java coast (1977-7'9) PhIlippines(1957-
19 8 0 )

Two of these data groupings will be presented and discussed nmoderao'eEsplo,,otion -heavy moderae-Exploitatllo-heavyin some detail here, the demersal fishes of the northern coastof Central Jav:a and the population dynamics of banana prawn " o45 30 
n- 1=o6,in the Arafura Sea. These accounts are followed by a more 

general discussion of our results. 20 

6 
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pos rato , (oFNO RTH JA VA COAST PRIO R TO THE ,
E plolton rte( -FZ Explototo rte E F/Z)TRAWLING BAN OF 1980The analyses of ength -frequency data of fishes of the north Fig. 2. =
Frequency distribution of exploitation rates (E F/Z) in demersal fishes ofthe northcoast of Central Java (see Fig. 1) allows an 
Java coast, and in PhiI;;tpine fishes,assessment of the as based on the same analytic ap­proach (application of ELEFAN I and II)(see text tor interpretation). 

00 
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exploited by demersal trawlers from 1977 to 1979. As might Table 1. Catch, effort and total mortality of Penaeus merguiensis in the Arafura 
be seen, this frequency distribution has a mean of E = 0.45 Sea, Indonesia (Subarea IV).a 

suggesting that the majority of species were exploited more Annual Effort Data 
or less optimally. catch (vesael days) Total in plate 

This finding confirms the contention of Martosubroto Year W mortality(Z)standaid 	 number 

(1984) that the demersal stocks of the ,Java Sea were, at 
the time trawling was banned (Sarjono 1980), in a lesser state 1969 673 857 2.71 53 
of exploitation than those of some neighboring countries, e.g., 1970 1,056 1,542 3.05 n.a. 

b 

Thailand (see Pauly 1979) or the Philippines (see Fig. 2, 1974 5,777 12247 8.62 54 
1975 4,177 11,124 8.56 55

right side). This does not imply that the trawl ban was un- 1976 :,328 15,701 10.96 56 
justified. Rather it puts the trawl ban where it belongs, into 1977 4,049 11215 8.79 57the political sphere, as a measure to alleviate the plight of 1978 4,508 10,436 8.41 581979 3,845 10,040 7.47 59 
the small-scale fishermen who-especially along the North 1980 3,940 9,795 8.01 60 
Java coast-had a minuscule share of the "optimally" ex- 1981 4,038 10,132 7.93 61 
ploited stocks. 	 aFrom Tables 10b and 21 in Naamin (1984). 

bThe length-frequency data for 1970, and used by Naamin (1984) for hi-

POPULATION DYNAMICS OF PENAEUS MERGUIENSIS 	 dissertation were not. available at the time this atlas was completed. 

IN THE ARAFURA SEA, 1969-1981 (This section is based 
on Naamin 1984 and Pauly and Neal 1935) 

The analysis of the size-frequency data of Penaeus nerguien- L 
sis from the Arafura Sea area of Indonesia yielded particularly o 
interesting results because these data, covering the period I Fig. 3. Plot of total mortality
from 1969 to 1981 encompass a wide >1 (Z, effortestimated using ELEFANrange of catch levels, 11) onas in Penaeusmerguien­

extracted with a wide range of effort (Table 1). sis, Arafura Sea (based on data 
Hence it was possible to use, in conjunction with the 2 in Table 1); note very close fit 

available a of ddta points to regressioncatch ard effort data, and with the total mortality 5 line and estimate of naturalestimates, a number of population models, all showing that mortality (M) very close a 

the banana prawn population in the Arafura Sea tend to 	 0 
that obtained using alternative 

behave very much as predicted by the Theory of Fishing. methods (see also Table 2, Fig.
A =2.264 	 and text).

Thus, the plot of Z on effort in Fig. 3 shows a highly 
linear response of Z to fishing effort, leading to an estimate 
of natural mortality (M) extremely close to values estimated o ' 
using different approaches and/or elsewhere (Table 2). 0 5 io1 15 

This is confirmed here by Fig. 4, i.e., an application of the _ _ Fishing effort I 10 standard vessel days) 

model of Csirke and Caddy (1983)-the first ever to shrimp­
which, besides producing a value of M extremely close to GENERAL DISCUSSION 
that provided by Fig. 3, also provides a value of maximum 
sustainable yield that is very close to those produced by con- As noted in numerous publications dealing with the theory
ventional sulplus-production models (Fig. 5). 	 and applications of the ELEFAN programs, the reliability of 



Fig. 4. Application to the Arafura 
Sea stock of Penaeus merguiensisof Csirke and Caddy's yield model 
(based on data 	 in Table 1); note 
relatively good fit thisof first 
application of the mudel 	 to a 
shrimp stock, and estimate nf M 
close to those obt ined using 
different methods lFig. 3, Table 
2 and text). 
Fig. 5. Application of Schaeferand Fox's productio.i models 
to the Arafura Sea stock of 
banana prawn (Penaus merguien- 7sis). Note that 	estimate of MSY 

(4.0-4.5 x 103 t/year) are similar 
to the MSY estimate obtained 
using the model of Csirke and 
Caddy (see Fig. 4 and text;based 
on data in Table 1). 

Table 2. Estimates of natural mortality (M) inPenaeu;merguiensis as obtained byvarious authors and methods. 


Method 
 M 11/year) Area, source and remarks 

Plot of Z on effort 2.26 Arafura Sea, see Fig. 2 

Parabolic plot of catch on Z 
 2.22 Arafura Sea, see Fig. 3 

Empirical equation 
 2.06 	 Arafura Sea (Neamin 1984, 

based on Pauly 19 8 0 )a
M Z in a iittle-exp!oite c 2.60 Gulf of Carpentaria (Lucas etstoc 
 al 197); uthos nted
stock 

al. 1979); aulthors notedthat their M 	 is an over-estimate 

M Z -
 M, with F estimated 2.70 Gulf of Papua (Gwyther 1982)

from area swept by see original paper for prob-trawlers 
lems within estimation of 
Z and F 

aNote that this 	 ndep.~'ndent -estimate is within 15% o' the other two estimates 
of M for the Arafura Sea stock. 
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results obtained will depend largelypresentativeness) 	 on the quality (i.e., re­of the size-frequency data upon which the 

analyses are based.
 
In the 
case of the data analyzed here, representativeness is 

certainly a problem, as the data used have been sampledrather haphazardly,with the ELEFAN for purposes other than detailed analysisprograms (which in fact was not available 
at the time the data were collected). 

Thus, as mentioned above, results basedt hus t m ed a uts on any single databe e 	 based onset must be viewed with caution. Generalizations based on 
aggregated 	 results, on other hand tendferences 	 thedrawn from independent sources, to confirm in­as shown above 
with references to Java Sea fishes and the banana prawns ofthe Arafura Sea. 

This suggests that continued analyses Qf length-frequency
data, using the ELEFAN programs and/or related computer­based approaches deserve to be encouraged. 
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The results presented here were obtained using some of the 

earliest versions of the ELEFAN programs. Following a fire 
at the printer's shop(!) which destroyed an earlier, camera-
ready layout of this contribution (inclusive of all hand-drafted 
graphs prepared by Mr. M. Saleh), the present document 
was recreated at ICLARM by Ms. M.L. Palomares and Mr. 0. 
Espiritu, Jr. based on data andraw (small) photocopied ver-
sions of Mr. Saleh's graphs, as well as on more recent, faster 
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Index to families, genera, species and stocks
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Plate 1 

Fam. ClupeidaeAnadontostoma chacunda 
Waters (Bintan), 1982-1983 
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These length-frequency data originate from Mr. Sudrajat (1982-1983). The following parameter values wereLC = 13.60 cm, Z = 6.18, M = 2.47, F = 3.72, 	

estimated: L,, = 18.10 cm,'K 1.30,E = 0.60. Annual recruitment consists of twoaspect of gizzard shad may be found in Babu Rao, M. 
we l-separated pulses. Information on the biological1965. Biological studies on the gizzard shad, Anadontostoma chacunda Hamilton (Family Clu­peidae) J. Mar. Biol. Assoc. Ind. 7(1): 89-101. 

15 
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Plate 2 

Fam. Clupeidae
Sardinella gibbosa Riau Waters (Bintan), 1982 
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The set of lengt'i-frequency data on Sardinel!a gibbosa presented here ;was collected by M,.Sudrajat from the Riau Archipelago waters. The estimated
 = 
 =
statistics are: Lo = 19.50 cm, K 1.20, L 12.85 cm, Z = c 6.24, M = 2.29, F = 3.95, E = 0.63. The recruitment pattern, although somewhat jagged,
suggests that annual recruitment occurred in two pulses of unequal duration and strlbngth. The 
 food and feeding habit of S. gibbosa have been dis­cussed in Sekharan, K.V. 1966. On the food of the sardines, Sardinella albe/la (Valenciennes) and S. gibbosa (Sleeker) of the Mandapan area. Indian 
J. Fish. 13(1&2): 96-141. 



Plate 3 Fam. Clupeidae B 17 
Sardine//a /ongiceps Bali Strait,1977 
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The Indian oil sardine (Sardine/a longiceps) is represented here by length-frequjency data from the Research Institute for Marine Fisheries, Jakatrtawhich, unfortunately cover a small range of sizes a. d hence lead to a less credible "best estimate" (thick line) and(thin line) with lower ESP/ASP a more credible growth curieratio. The thin line leads to the estimation of the following parameter values: L.15.98 cm, Z = 6.28, M = = 22.30 cm, K = 0.85,1.76, F = 4.53, E = Lc =0.72. The recruitment pattern appearedstatus and other information on S. longiceps are reviewed 

to consist of two pulses of unequal strength. The taxonomicin Soerjodinoto,
FAO Fish. Synopsis (15): 

R. 1960. Synopsis of the biological data on lemuru Sardinella Iongicep&313-328 and in Dwipongg6, A. 1974. The fishery for and preliminary study on -he growth rate of "lemuru"at Muncar, Bali Strait. Symposium on Coastal and (oil sardine)High Seas Pelagic Resources, Wellington, New Zealand, 18-27 October 1972. Proc. Indo-Pac.Fish. Counc. 15(3): 221-240. 
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Plate 4
 

Fam. ClupeidaeSardinella longicops 
S Bali Strait ,1979 
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This set of length-,'requency data on Sardine//a longiceps was collected in 1979 from the Bali Strait and led to the following parameters: L.= 23.20=
cm, K = 1.28, L = 15.00 cm, Zc 6.57, M = 2.25, F = 4.32, E = 0.66. Annual recruitment probably occurred in two irregular pulses. Further dataon S. longiceps may be found in Ritterbush, S. 1975. An assessment of the population biology of the Bali Strait lemL'ru fishery. Mar. Fish. Res. Inst. 
Res. Rep. 1/1975: 1-38. 



Plate 5 
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Fam. ClupeidaeSardinella Iongiceps 
) Bali Strait, 1980 
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This s.t of length-frequency data on oil sardine was 
mates: L,, = 22.50 cm, K - 1.00, Lc = 16.75 cm, Z 

obtained from the Research Institute for Marine Fisheries, ,980. It led to the following esti­= 4.39, M = 1.95, Fpulses of irregular strength. 
= 2.44, E = 0.56. Annual recruitment pattern appea-ed to consist of twoStock assessment studies may be found in Sujastani, T. and S. Nurhakim. 1982. The stock assessment of lemurusardines), Sardinellalongiceps in Bali Strait. CRIFI Proc. No. 2/SPL/82: 1-11. (In !ndonesian with English abstract). 

(oil 
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Fam. Clupeidae Plate 6
 
Sardinella longiceps Bali Strait, 1981
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The length-frequncy data analyzed here stem from the files of the Research Institute for Marine Fisheries. They allowed the estimation of the
following parameter values: = =L. = 21.10 cm, K = 0.80, L 13.47 cm, Z 2.24, M = 1.72, F - 0.52, E = 0.23. The recruitment pattern suggests that 
recruitment occurred as a single protracted event and one much smrp!er pulse Miscellaneous biological data and other information on oil sardine in
Bali Strait can be found in Anon. 1982. Proceedings of a seminar on lemuru (sardine) fishery, Banyuwangi, 18-21 January 1982. Central Institute for 
Fisheries Research, Jakarta. 312 p. (I. Indonesian) 
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Plate 7 

Fain. Clupeidae 
Sardine/a sirm Java Sea (Pekalongan CentralM co CD 

Java), 1982-1983
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The set of length-frequency data analyzed here was collected by G. Tampubolon from the north coast of Java ir, 1982-1983. The following parameter 
values were estimated: L. = 25.80 cm, K = 1.15, Lc = 18.75 cm, Z = 5.80, M = 2.06, Fthe form of one pulse. Data on 

= 3.74, E = 0.65. Annual recruitment probably occurred in 
1974. Some 

biological aspect of Sardine//a sirm may be found in Burhanuddin, M. Hutomo, S. Martosewojo and A. Djamali.biological aspects of lemuru, Sardine/la sirr (Waldbaum) around Panqgang (Island). Oseanologi di Indonesia 2: 17-25. (In Indonesianwith English abstract). 
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Plate 8Fam. Synodontidae 
Java Sea (Central Java) 1977-1978
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The length-data analyzed here originated from the sur-vey data files of R!V Mutiara-IV (1077-1978). They allowed the estimation of the followingparameter values: Loo 21.25 cm, K = 0.95 = 10.35 c~n,Lc Z = 3.21, M = 1.92, F =1.29, E = 0.40. Annual recruitmentpulses o& unequal strength. Additional information seems to consist of twoon Saurid42 Iongimanus has been
and stock density of ikan 

presented by Sriyono. 1982. Potential reproduction, growthbeloso, Saurida spp. in the east coast of Sumatra and South China Sea. University of Diponegoro. 70 p. M.Sc. thesis.(Unpublished7 (I-n0ndonesian). 
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Plate 9 


Fam. Synodontidae 
Java Sea(Central Java),1978-1979Saurido micropectoralis 
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( LT, cm)The length-frequency data analyzed here, which originated from the dataestimates: L,, files of R/V Mutiara-IV (1978-1979),= 42 cm, K = 0.88, Lc = 13.84 cm, Z = 3.73 kI led to the following parameter= 1.5, F = 2.22, E = 0.60. Annual recruitment consisted of two well-separated pulses. 

A detailed description of lizard fish is given in Widodo, J. 1977. Stock distribution and Drel minary investigation of some biological aspect of lizardfish. Paper presented to the National Seminar of Biology, Malang, 7-9 July 1977. (In indon-sian). 
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Plate 10
 

Fain. Synodonidae Java Sea (Central Java),1977-1978
Sourido undosquomis 
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The length-frequency data were collected in the 
 frame of the indonesian-German Demersal Fisheries Project in 1977-1978. From these data, thefollowing parameter va:ues were estimated: L, = 33.5 cm, K = 0.95, L = 13.10 cm, Z = 2.30, M = 1.69, F = 0.61, E = 0.26. Annual recruitment 
appears to have occurred in two pulses of unequal strength. Information on the growth of lizard fish has been given by Kihlmorgen-Hille, G. 1-370.A contribution to the knowledge of the growth of Saurida undosquamis Richardson in the Gulf of Thailand, p. 467-470. In Marr, J.C. (ed.) The 
Kuroshio. A symposium cf th3 Japan current. East West Center Press, Honolulu. Also inMartosubroto, P. 1982. Fishery dynamics of the demersel 
resources of the Java Sea. Dalhousie University, Canada. Ph.D. thesis. (Unpublished). 
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Fam CyprinidaeHmpain macro/epidoja 
Jatiluhur Lake (West Java),1983-1984 
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Length (LT, cm)This set of length-frequency data on the freshwater species Hampala macrolepidota analyzed here was collected by Mr. Setiadi, Jatiluhur Freshwater Re­search Station, West Java, 1983. The following parameters were estimated from the data: L.o = 5 0 cm, K =F = 3.23, E = 0.73. A description and 0.68, Lc = 22.1 cm, Z = 4.44, M = 1.21,some details on food and range may be found in Mohammad Mohsin, A.K. and Mhd. Azmi Ambak. 1983.Freshwater fishes of Peninsular Malaysia. Pene, bit Universiti Pertanian Malaysia, Kuala Lumpur, 284 p. 
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Plate 12Fai. Ariidae Java Sea (Tegal),1978
Ar/us mAculatus 
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The length-frequencies Ln Ariusmaculatus presented were obtained from Dwiponggo, A. and M. Badrudin. 1979. Data of trawl survey by RV Mutiara-IV in 1978. Contribution -)f the Demersal Fisheries. Project No 6A, Marine Fisheries Research Institute (LPPL), Jakarta, 128 p. The parameter esti­mates are: L. = 45.00 cm, K = 0.73, Lc = 34.20 cm. The straight segment of the length-converted catch curve suggests Z = 2.42, M = 1.30, F =1.11, E = 0.46 and recruitmert pattern denotes two pulses of unequal strength. Additional information on the biological aspects of AriusmC:u!atusand its related species can be fo'und in Purwanto. 1980. The stock length-weight relationship and stage of gonad maturity cf Ikan Manyung (Ariusspp.) in the Tanjung Selatan of south .uast of Ka! mantan waters, based on trawl catches by RV Mutiara-IV in January 1980. University of Dipo­
negoro, Semarang. 59 p. Thesis. 
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Fain. Arindae 
Java Sea (South Kalimantan), 1976Arius thA/ssInus 
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-to)Length ( LTtcm )The source of length-frequency data presented here is Martosubroto, P. and D. Pauly. 1976. Mutiara-IV survey data.parameter estimates are: Lo 60.00 cm, K = 0.65, L
Spe. Rep. RIMF 4/77. The 

c = 29.20 cm, Z = 4.73, M =1.11, F = 3.59, E =irregular. Other information on the variations in catch rates 
0.76. Annual recruitment appears to have beer'and species composition of this fish may1977, 1978, 1980. be found in Dwiponggo, A. and M. Badrudin.Result of the Java Sea inshore monitoring survey. Contribution of the demersal fisheries project nos. 5, 6, 7, RIMF, Mar. Res. 

Report Jakarta. 14 p. 19 p,31 p. 
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Fain. Priacanthidae Java Sea (Central Java), 1977-1978 
Priacanthusmacracanthus 
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The length-frequency L'.. analyzed here were obtained from R.V. Mutiara-IV data files, 1977-1978. From these the following parameter values 
=1.30, L, = 13.11 cm, Z 6.38, M 2.28, F = 4.10, E = 0.64. Annual recruitment cons:sted of two pu!ses. Addi­

tional data on growth and some biological parameters of Priacanthus macracanths may 

were estimated: L,, = 23.75 cm, K = 

be found in Duto Nugroho and Rusmadji Rustai. 1983. 
Study on growth and some biological parameters of Priacanthus macracanthus in the north coast of Java, Jakarta. Mar. Fish. Res. Rep. No. 27:
9-14. (In Indonesian with English abstract). Also in Martosubroto, P. 1982. Fishery dynamics of the demcrsal resources of the Java Sea. Dalhousie 
University. Canada, Ph.D. thesis. (Unpublished). 
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Fain. PriacanthidaePrigcanthus mocracanthus 
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Java Sea (Central Java ), 1978-1979 
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The set oi length-frequency data, reported to pertain to big eye bream, were collected by R.V. Mutiara-IV during the demersa! trawl survey in 1978/ 
1979 in the nor-th coast of Central Java. From the data the following parameters were obtained: L,,.= 23 .00cm, K2.13, F = 2-U, E = 0.49. Annuz! recruitment appears 1.15, Lc =2 .50cmZ=4.20M=
of Priacanthus may be found in Dwiponggo, A. and M. 

to h,.ve consisted of two unequal pulses. Additionji information on variations in catch rates3odrudin. 1979. Variations in catchi rates and species composition of trawl surveys in theJava Sea subareas. 1978. MFRI Spec. Rep. 6: 1-19. 
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Plate 16
 

Fain. Carangidae Java Sea (Pekalongan),1982-1983
Decapterus macrsom 
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The length-frequency data presented here on scad mackerel (Decapterus macrosoma) were obtained from the files of Tampubolon, G. collected at 
Pekalongan, Central Java. The following parameter estimates were obtained: L ., = 25.40 cm, K, = 0.98, Lc = 16.60 cm, Z = 6.19, M = 1.86, F = 4.33, 

=
E 0.70. Annual recruitment seems to have been brought about by a single protracted pulse. Information on the biology of this fish may 
be found in Tiews, K., I.A. Ronquillo and P. Caces-Borja. 1971. On the biology of round scads (Decapterus, Bleeker) in Philipp. J. Fish. 9(1/2): 
45-71. 



Plate 17 Fam. Corangidae 
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Decapterus moruadsi 
Java Sea (Tegal), 1981-1982 
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The length-frequency data un round scad, Decapterus .maruadsi (1981-1982) u:ed here stem from theGeneral of Fisheries) raw data fle of Mr. Subroto (Directorateand led to the following parameter estirnaie:: L, = 25.90 cm, K = 0.98, LAnnual recauitment appears to c = 15.61 cm, Z = 4.95, Mhave originated from two = 1.85, F = 3.10, E = 0.63. 
Banon, A., B. Sadhotomo and R. 

pulses of unequai strnngth. Some biological aspects of round scads are given by SuhermanRustam. 1982. Gonad index and sex ratio of round scad (Decapterusmaruadsi Temminck and Schlegel)Arafura Sea. RIMF. Jakarta Mar. Res. Rep. No. 24: 37-43. (In 
in the

Indonesian with English abstract). 
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Fam. Carangidae Java Sea (Tegal),1982-1983 
Decapterus rnaruodsi 

0 C\l ,Q 0) N' W CD­

r
20 j r , 0J 

20 

C I 

1-J 

0 _ I C 

M J J A S 0 N D J F NI A M d U A S 0 N D d F M A 

1010 9F 
8 03 

o 30 . 0.75 

6 0 2
 
C, 5 
 20 >, 0.50C-E ZI 

0jr 4 . 

O a0.252 2 

I 6o 
0 I 2 3 4 1 year 0 5 10 15 

Relative age (yecrs -to Length LT,cm)
 

The set of length-frequ;ency d-ta disCussed here was 
obtained from Mr. Suhroto's raw data files (Directorate General of Fisheries)- The following 
= =parameter estimates were obtained from these data: L., = 26.50 cm, K 0.95, L, 13.64 cm, Z = 5.27, M = 1.80, F = 3.46, E = 0.66. Annual re­

cruitment appears to have been irregular. 
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Decapterus maruodsi Java Sea (Pekalongn),1981-1982 
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(LT, cmThis set of lenq~th-freque, icy data, pertaining scad mackerel (Decapterus maruadsi), were co!lectea byThese da,. 'ed to th~e t..timaes: 
to 

Line of us (iBanon Suherman) in 1981-1982.L = 27.00 cm, K = 0.95, L c = 11.82 cm, Z =3.44. M = 1.7, F = 1.65, E = 0.48. Annual recrutmert consisted oftwo well-seuarated unequal pulses. Asnects of growth and mortality of this fish are gi'.enNurhakirr . 19( 3. Estimates in Bambang Sadhotomo, A. Suherman Ba'ionof growth parameters, instantaneous mortality and Subhat
and yield per recruit of round scads, Decapterus marjdadsi (Temminckand Schleqeii '.i tihe Java Sea. RIMF. Jakarta. Mar. Fish. Res. No. 27: 1-8. (In Indonesian wiih English ab,.,ract). 
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Plate 20Fam. Carangidae Java Sea (Pelfkalongon ),1982 -1983 
Decapterus maruodsi 

0 - 'I- E t o to) to M _ OD)(D LO. Z 

25
 

20
 

EF 

U 

! i
 

d A S 0 N D d F M A M d d A S 0 N D J F M A M 

" 05
 

10 0320 
 0 .7
 
01 0 E ­ 0.5 

4 
 20 
 0.50 

10 
 0 0.25 

0 I 2 3 
 1 year 00 5 10 15 20
 
Relative oge (jear -t
 o ) Length ( LT, cm) 

The length-irequency data of scad mackerel (Decapterusmaruadsi) presented here, which stem from the raw data file of Tampubolon, G. (1982­=1983) suggest the following statistics: L., 26.70 cm, K = 1.28, L = 15.68 cm, Z = 5.50, M = 2.18, F = 3.32, E = 0.60. Annual recruitment con­
sisted of two unecual pulses. 



Plate 21 

E 

Fain. Carangidae 

Decapterus russe/li 
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The source of the length-frequency data on Decapterus russelli presented here is Mr. Djamali's raw data files, Ocean Research Institute, Jakarta. Theyled to the following parameter estimates: L.. = 26.55 cm, K = 0.95, LC = 20.72 cm, Z = 3.73, M - 1.80, Fseems to have occurred = 2.13, E = 0.57. Annual recruitmentin twvo pf-ses of very unequal strengtri. Notes on the biology, migration and behavior of round scad, particulary in relation­ship to fish lure, have been presented by Soemarto. 1960. Fish behavior with special reference to pelagic shoaling species: lajang (Decapterus spp.).Proc. Indo-Pac. Fish. Counc. 813): 89-93. 
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Dam. Cacrangde 
Decap9erus russelli 
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The s.t of length-frequency data presented here originated from the raw data files of Mr. Djamali, Ocean Research Institute, Jakarta. From these thefollcwing parameter values we!e estimated: L. = 27.00 cm, K = 1.15, L c 
= 17.32 cm, Z.=8.21, M = 2.03, F = 6 18, E = 0.75. Annual recruitment

probably occurred in the form of tivo unequal pulses. The hypothetical migration pattern of the lajang (Decapterus) has been given by Hardenberg,J.P.E. 1938. Theorie omtrent den trek van layang in de Java Zee. Med. Inst. Zee Visscherij Batavia 4: 124-131. (In Dutch). 



Plate 23 Fai. Carangidae Jakarta Bay(Seribu Island),
Decapterus russelli 1975 
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Length-frequency data on Decapterus russel/i were Length i LT,cm)collected by Mr. Djamali, Oceanestimated from the data: L = 27.00 cm, K = 1.18, L 
Research Institute, Jakarta. The following parameters were= 13.76 cm, Z = 6.68, M = 2.06, F = 4.62, E = 0.69. Annual recruitment patterns suggest thatrecruitment occurred in two pulses Jf unequal strength. A review of catch-and-effort data in the round scad fisheries of Southeast Asia isSCSP. 1978. Report of the worKshop given inon the biology and resources of mackerels (Rastrelliger spp.) and round scads (Decapterus spp.)China Sea. SCS/GEN/78/17. in the South70 p. South China Sea Fisheries Development and Coordinating Programme, Manila. 
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Plate 24
 

Fam. Carangidae Java Sea (Pekalongan), 1982-1983
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This set of length-frequency data of Se/ar crumrnopthalmus was collected by G. Tampubolon from a landing place in Pekalongan in 1982-1983
 
and led to the 
estimation of the followinq para-neter values: L. = 25.90 cm, K = 1.25, Lc = 17.80 cm, Z = 5.56, M = 2.17, F = 3.39. E = 0.61. 
Annual recruitment may have consisted of a single, protracted event. A description of the eggs of S. (= Caranx) crumenopthalmus and allied species
is given in Delsman. H.C. 1962. Fish eggs and !arvae from the Java Sea 5: Caranx kurra, C. macrosoma and C. crurenopthalmus. Treub'a 8: 199-211
 
(reprinted in Delsman, H.C. 
1972. Fish eggs and 'arvae from the Java Sea, Linnaeus Press, Amsterdam). 
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Plt 5Fam. Carcngidae 39
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Selaroides leptolepis ; aJava. Sea (Tegal), 1978-1979
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The length-frequency data of Selaroides leptolepis presented here were1977. They led to the following estimates: L. 

obtained from the raw data files of R.V. Mutiara-IV survey in the Java Sea,= 22.00 cm, K = 1.20, Lc = 9.88 cm, Zoccurred in the = 5.75, M = 2.21, F = 3.54, Eform of two well-separated pulses of unequal strength. 
= 0.62. Annual recruitment 

Mosuwan, Information on the biological aspects o" slender trevally may be found in 
Information 
 the growth of Se!arcides leptolepis have been reported by Martosubroto, P. 


P. 
on 
1970. On the biology of slender trevally, Caranx leptolepis in the Gulf of Thailand. Marine Fisheries Laboratory, Bangkok, 16 p. (MS).

1982. Fishery dynamics of the demersal resources of theJava Sea, Dalhousie University. Canada. Ph.D. Thesis. 
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Fam. Carangidae Riau waters (Bintan),1982-1983
Selaroides leptolepis R 
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The set of length-frequency data of Se/aroides leptolepis presented here was culled from the files of Mr. Sudradjat and were collected in Riau waters,
1982-1983. They led to the following estimates: Lc = 18.90 cm, K = 1.10, L = 10.80 cm, Z = 4.25, M = c 2.18, F = 2.08, E = 0.49. Annual recruit­
ment appears to have consisted of two pulses of unequal strength. Data on the biology of S. leptolepis are given in Sudradjat, A. and D. Nugroho.
1983. Study on the biology of yellowstriped trevally, Se/aroides leptolepis (Cuvier and Valenciennes) in the Sunda shelf waters, Jakarta. Mar. Res. 
Rep. (29): 79-88. (in Indonesian with English abstract). 
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Fam. FormionidaeFo,,nio niger J I Java Sea (Central Java), 1979 
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length-frequency data presented here on Formio niger, the black oomfret, werefollowing parameter estimates 	 obtained from Dwiponggo, A. and M.were obtained: L. 	 Badrudin. 1980. The= 29.50 cm, K = 0.6E,annual recruitment appears to 	
L c 19. i2 cm, Z = 2.06, M = 1.40, F = 0.64, E =have been produced during 	 0.31. The bulk of theone spawning season. Data used stem from the Java SeaR/V Mutiara-IV 	 inshore monitoring survey byin 1979. RIMF. Spec. Rep. (7a): 1-87. 

25 
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Plate 28 

Foin. Leiognathidae 
Leiognathus bindus 
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The source of the lergth-frequencv data on slipmouth stems from Dwiponggo, A. and M. Badrudin. 1979. RIMF. Spec. Rep. (6a): 1-128. Data of 
trawl survey by R.V. Mutiara-IV in the Java Sea subarea in 1978. The following parameter values were estimated fro-n these data: L. = 12.50cm, 

=K 1.38, L_ = 5.03 cm, Z = 8.84, M = 2.83, E = 0.68. Annual recruitment appears to have consisted of two pulses ,, unequal strength. Information 
on the biologica! aspects of the silver belly is given by Balan, V. 1967. Biology of the silver belly Leiognathus binaus (Val.) of the Calicut coast. 
Ind. J. Fish. 10(1): 118-134. 

0 
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FoLeiognohbio fr/s. 

Fai. Leiognathiae 
Java Sea(Central Java),1979 
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Lgr3 h0 6Length (LT,cm)This set of length-frequency data on shortnose ponyfish was obtained from Dwiponggo, A. and M. Badrudin.o* demersal fish species in the Java Sea inshore areas, 

1980. Lengtn-frequency measurements 
values: L. = 12.00 cm, K 

1979. RIMF. Spec. Rep. (7b): 1-94. The data allowed the estimation of the following parameter= 0.95, =Lc 7.10 cm, Z = 2.79, M = definite conclusion as 
2.20, F = 0.59, E = 0.21. The shape of the recruitment pattern does not allow for ato the seasonality of recruitment. A large number of references on leiognathids may be found in kiuly, D. and S. Wade-Pauly.1981. An annotated bibliography of slipmouths (Pisces: Leiognathidae). ICLARM Bibliographies 2, International Center for Living Aquatic Re­sources Management, Manila, Philippines. 62 p. 
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Plate 30 

Fain. Leiognathidae ,, " 
Leiognathus equulus Java Sea (Central Java), 1977 
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This set of length-frequency data of ponyfish was extracted from Mutiara-IV survey data files (1977). The following parameter values were estimated: 
= =L. = 21.50 cm, K 1.50, Lc = 13.40 c , 5.68, M = 2.58, F = S. 0, E = 0.55. The bulk of the annua! recruitment seems to have originated from 

one major recruitment event. Other informailon may be found in Martosubroto, P. 1982. Fishery dynamics of the demer.al resources of the Java 
Sea. Dalhousie Universiiy, Canada, Ph.D. Thesis. 

http:demer.al
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Fain. Leiognathidae J S 
Leiognathus decorus Java Sea, 1977-1978 
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The set of length-frequency data discussea here was obtained from Dwiponggo, A. and M. Badrudin.IV in the Java Sea subareas in 1978. Contribution of the Demersal 
1979. Data of trawl survey by R.V. Mutiara­

estimated: L.= Fikheries Project, No. 6A. From these data, the following parameter values were13.00 cm, K =1.00, L 8.26 cm, Z = 2.69, M 2.27, F = 0.43, E = 0.16. The available data suggest an irregular pattern of recruit­ment, probably consisting of two pulses. The species name isbased 
Aust. J. Mar. Freshwat. Res. 36(4): 559-613. 

on Jones, G. 1985. Revision of the Australian species of the family Leiognathidlae. 
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Plate 32 

Fain. Leiognathidae Java Sea (Central Java),1982-1983
Leiognathus leuciscus 
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Telength-frequency data presented here were derived from the files of the R.V. Mutiara-IV, Research Institute for Marine Fisheries, Jakarta.
these data, the following statistics were estimated: Log = 13.50 cm, K = 1.80, Lc 

From 
4.76 cm, Z = 6.15, M = 3.31, F = 2.84, E =0.46. Annual recruit­ment appears to have consisted of . .o pulses. A detailed description of this fish, whose biology is little known, is given in James, P.S.B.R. 1967.Leiognathus leuciscus (Gi~nther) and L. smithursti (Ramsy and Ogilby) (Family Leiognathidae: Pisces)-the new records from the Indian Seas. . 

Mar. Biol. Assoc. India 9(2): 330-302. 
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Fam. Leiognathidae
Leiognathus splendens 
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(Bintan), 1982-1983 

I 

9 

a 6 

_JJ
3 / 

E? 0 00 1.000 

? 0.75
 

Z 5 0 

U 

4 E 10 _ 2 0.50
 

X32
 

5 L D a 0.2
1.0 2.0 y 0.2 1.0 yearO5I.

Reiative age(years- o 
Lengh LTcm) 

The length-frequency data analyzed here were collected by Sudradjat ;nderived: L. Riau Archipelago waters= 14.50 cm, .K in 1982. rhe= 1.25, 1,C = 9.65 cm, Z = 4.64, M = 
following paramr.ner estimates were2.55, F = 2.09, E =annual recruitment occurred in 

0.45. The recruitment pattern, although jagged, suggests thattwo pulses of ur.qual duration and strength. Some dataSea area may be found in Losse, G.F. 
on the catch rate and distribution of this fish in the Javaand A. Dwiponggo. 1977. Report onRIMF. Spec. the Java Sea southeastRep. Contribution of the Demersal Fisheries Project 3:1-119 and in A. Sudrajat, U. 

monsoon trawl survey, June-December 1976. 
Rempe and S. Ehrich.of the splendid ponyfish, Leiognathus splendens (Cuvier) from the Sunda Shelf. CRIFI, Jakarta Bull. Pen. Perikanan 

1982. Biometric comparison 
1(2): 17-36. 
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Plate 34
 

Fam. 	 Leiognathidae Java Sea (South Kali mantan),1977-1978
1eiognothus splendens ®,C
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The length-frequency aata analyzed here were extracted from R.V. Mutiara survey data (1977-1978) in the Java Sea. The following par3rreter values 
were estimated from these data: L,. = 16.90 cm, K = 1.10, L = 6.23 cm, Zc = 4.00, M = 2.25, F - 1.75, E = 0.43. Annual rccruitment consisted of 
two seasonal pulses, one much stronger than the other. !nformation on the estimation of mortality rates of this fish can be found in Pauly, D. 1980. 
The use of pseudo catch curves for the estimation of mortality rates ;n Leiognathus spiendens (Pisces: Leiognathidae) in Western Indonesian waters. 
Mecresforsch./Rep. Mar. Res. 28(1): 56-60. 
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Fam. Leiognothidae 

Leiognathus splendens Juva Sea (Central Java), 1979 
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The source of the length-frequency data presented here is the trawl survey data of R.V. Mutiara-IV.were estimated: L, = 1E.70 cm, K = 0.90, L c 
From these, the following parameter values= 6.23 cm, Z = 3.27, M = 1.98, F = 1.25, E = one seasonal pulse. Some biological aspects of this fish and its fishery were 

0.38. The shape of the recruitment pattern suggests
discussed in Paulv, D. 1977. The Leiognathidae (Teleostei): their species,stocks and fishery in Indonesia, with notes on the biology of Leiognathus splendens (Cuvier). Mar. Res. Indonesia 19: 73-93. 

2 
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Plate 36
 

Fam. Leiognathidae 

Seculor ruconius C7 Java Sea (Tega) 1977-1978 
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The length-frequency data were collected in the frame of the Indonesian-German Demersal Fishery Project in 1977-1978. The following parameterestimates were obtained: L.o= 9.00 cm, K = 2.20, L C = 3.60 cn, Z = 8.91, M = 4.22, F t.69, E = 0.53. Annual recruitment appears to have oc­curred in the form of two pulses of unequal strength. The depth distribution in relation to light emission of this fish and other leiognathidsdiscussed in Pauly, D. 1977. The Leiognathidae (Taleostei): a hypothesis relating to their mean 
was 

depth occurrence and the intensity of their counter­
shading bioluminescence. Mar. Res. Indonesia 19: 137-146. 



51 
Plate 37 


Farn. Leiognathidae do,Secuto' ruconius -
Senuto 
Java Sea (Central Java) ,1977-1978 
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The length-frequency data analyzed here were 

8.30 cm, 
extracted from R.V. Mutiara.lV survey in the Java Sea. They ledK = 1.45, Lc = 4:90 cm, Z = 8.86, M = 3.29, F = to the parameter estimates: L, = Data on postlarval 5.57, E = 0.63. Annual recruitment probably occurred in the form of twostages attributed to this fish unequal pulses.have been presented by Nair, R.V. 1952. Studies on so,ne post-larval fishes of Madras plankton.Proc. Indian Acad. Sci. 35B(5): 225-244. 

6 

http:Mutiara.lV
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Fan. Nemipteridae Java Sea ( Central and Plate 38
 
Nemipterus hexodon East Java), 1979
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The length-frequency data were collected during the Indonesian-German demersal fisheries projects survey by R.V. Mutiara-JV. The following param­
eter estimates were obtained: L,,=24.50 cm, K = 0.60, Lc = 10.40 cm, M = 1.36, F = 1.17, E= 0.46. The available data suggest a very irregular pattern
of recruitment, possibly consisting of two events per year. Additional information on this fish can be found in Weber, W. and A.A. Jothy. Undated. 
Observations on trie fish Nemipterus spp. (Family: Nemipteridae) in the coastal waters of East Malaysia, 1972. Manuscript with raw data pertaining 
to paper with same authors and title and published in Arch. FischWiss: 28(2/3): 109 -122. 
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Fami Nemipteridaue 
Java Sea(Central Java), 1977aemiperus japonci us 
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The length-frequency data presented here were extracted from the demersal trawl srvey by R.V. Mutiara-IVparameter estimates: Loo= 23.50 cm, K = 0.70, Lc = 10.43 cm, Z 

in 1977. They yielded the following= 2.17, M = 1.53, F =sisted of two pulses. The stock of threadfin 
0.64, E =0.30. Annual recruitment appears to have con­fish (Fain. Ner.';teridae) and somewere bioloqical aspects of Nemipterus marginatus in South China Seadiscussed in the paper of Martusobroto, P. 1977. Paper presented to the National Seminar of Biology, Melang, 7-9 July 1977. Further informa­tion on this species may be found in Krishnamoorthi, B. 1971. Biology of the threadfin bream, Nemipteruslaponicus. Indian J. Fish. 18(1-2): 1-21. 
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Plate 40
 
Fam. Nemipteridae 

Java Sea (Central Java),Nemipterus mesoprion 
1978-1979 
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This set of length-frequency data, pertaining to threadfin breim, was obtained from the R.V. Mutiara-IV survey data files (1978).parameter estimates: Lo, = 21 5 cm, K = 0.8, Lc = 
It led to these

10.8 cm, Z = 3.25, M = 1.73, F = 1.54, E - 0.47. Recruitment appeared to be irregular. Informa­tion on the population dynamics of Nemipterus marginatus, a closely related species, can be found in Pauly, D. and P. Martosubroto. 1980. Thepopulation dynamics of Nemipterus marginatus off Western Kalimantan, South China Sea. J. Fish. Biol. 17: 263-273. Also in Martosubroto, P.1982. Fishery dynamics of the demersal resources of the Java Sea. Dalhousie University, Canada. Ph.D. thesis (unpublished). 



41Fain. PentaprionPlatePlate41 IongimanusGerridae 55PJava 
Sea (Semarang), 1978-1979
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"The length-frequency data presented here on silver biddy were obtained from Beck, U. and A. Sudrajat.demersal trawl catches from 1980. Variation in size and composition ofthe north coast of Java with estimated growth parameters for three important food-fish species.(Spec. Rep.)/Contrib. Demersal Mar. Fish. Res. Rep.
M=2.39, Fish. Proj., Jakarta 4: 1-80. Te eF =1.36. E =0.36. Annual recruitment seems oprmtretmtsto have occurred in , 35 
 m .0 ~=68a single protracte] pulse. Miscellaneous biological data m .6
in Badrudin, M. and A. Sudradjat. 1978. 

ma be foun
 
Sea. Mar. Fish. Res. Rap. (1): 63-78 and 

On the age, growth and some biological aspects of silh ;rbiddy, Pentaprion Iongimanus (Cantor) in the Java
in Bambang Sadhotomo and B. Sumiono. 1983. Th. dynamics of trvly etpinIniau tJvSea, Jakarta. Mar. Res. Rp. (28): 81-88. (In Indonesian with English abstract). 
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Plate 42
 

Fam. Pomadasy~dae Java Sea (Tanjung Sela'an,
Pomodosys hasa South Kalimontan), 1977-1978 
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The length-frequency data on silver grunt presented here were extracted from the R.V. Mutiara survey data files, 1977-1978; from these data,'the 
= =following parameter estimates were obtained: L. = 54.00 cm, K 0.50, Lc C7.40 cm, Z = 1.94, M = 0.97, F = 0.97, E = 0.50. Annual recruitment 

probably consisted of two pulses of unequal strength. Information on the catch rate and species composition of big specimens of Pcmadasyshasta
in the south coast of Kalimantan waters may be found in Dwiponggo, A. and M. Badrudin. 1978. Demersal resources survey in coastal areas of the 
Java Sea, 1977. RIMF. Spec. Rep. (5): 1-14. 

http:oo�--0.40
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Fam. Mullidae 

Upeneus su/phureus 
JavaSea(Central Java),1977-1978 
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Length (LT, cr)The sct of length-frequency data presented here was collected during the R.V. Mutiara-IV survey in the Java Sea in 1977-1978, and led to the follow­ing estimates: L. = 17.50 cm, K = ',90, Lc = 9.72 cm, Z - 4.52, M = 1.95, F = 2.57, E =-)nsisting of two unequal events per y-_-'7 

0.57. The available data suggest a pattern of recruitmentStock abundance and some biological aspects of goat fish in the offshore waters of Java are given in Bad­rudin, M. 1978; paper presented to the "Simposium Modernisasi Perikanan Rakyat," held in Jakarta, 27-30 June 1978. Report No. 43. (in ;-do­nesian). 
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Plate 44
 

Fain. Mullidae 
Java Sea (Central Java),Upeneus sulphureus 1978-1979
 

l'- l-- l'- ­

16­

2 2
 

4­

-J 

S 0 N D J F M A M J J A S 0 N D J F M A M J J A S 0 N 

9 
 1.00 

7 
 30 
 2 0.75
 

5- 0 
00
 
_ 20-
 060.50­

za 

0 0 2 1 2 3 4 
 1 year -0.20 0 4 
 8 12
 
Relative age (years-t 0) Length(LT, cm) 

The set of length-frequency data on goat fish used here was obtained from tho traw' survey by R.V. Mutiara-IV in the north coast of Central Java.It suggests the statistics: L, = 16.50 cm, K = 0.78, LC = 9.74 cm, Z = 2.71, M = 1.80, F = 0.91, E = 0.34. Annual recruitment consisted of twoseasonal pulses, one stronger than the other. Details may be found in Martosubroto, P. 1972. Fishery dynamics of the demersal resources of theJava Sea. Dalhousie University, Canada. Ph.D. Thesis (unpublished). 
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Fam. DrepanidaeDrepane punctata 
Java Sea (South Kalimantan), 1977 
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Length (LT, cm),This set of length-frequoncy data on Drepanepunctatawas extracted from the files of Mutiara-I V survey data (1977).
were estimated from these data: L.o The following parameter values
43.00 cm, K = 0.68, L c = 30.28, Z = 2.68, M = 1.26, F = 1.42, E =not allow for definite conclusions to be drawn 0.53. The shape of recruitment pattern doeson the seasonality of recruitment. Additional information on the distribution and seasonal changesof catch rates of spotted sickle fish is given by Dwiponggo, A. and IM.Badrudin. 1980. Resultof the Java Sea inshore monitoring survey, 1979. RIMF.Spec. Rep. (7): 1-31. 
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Plate 46
 

Fam. Scombridae Indian Ocean ( Pelabuhan Ratu,
Auxis fhazard West Java), 1980 
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The length-frequency data used here were collected by J.C.B. Uktolseya, 1980. From these, the following parameter estimates were obtained: L.o= =47.50 cm, K 0.70, Lc = 35.59 cm, Z 2.59, M = 1.25, F = 1.34, E = 0.52. Annual recruitment appears to have consisted of two unequal pulses.
Additional information on this fish may be found in Sivasubramaniam, K. 1973. Co-occurrence and relative abundance of narrow and broad cor­
selleted frigate mackerel: Auxis thazard (Lac~p'ede) and Auxis rochei (Risso) around Ceylon, p. 537-547. In Proceedings of thz Symposium on 
Living Resources of Seas around India. Spec. PubL.Cen. Mar. Fish. Res. Inst. Cochin. 784 p. 
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Fai. Scombridae 
Indian Ocean ( Pelabuhan Ratu,A uxis thozard @West Java), 1981 
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Length (LT, cm)The length-frequency data presented here were ccmpiled by J.C.B. Uktolseya in 1981 in the easterning parameter estimates: L,, = 51.50 cm, K 

indonesian waters. The data yielded the follow­= 1.00, L = c 
2 3 .60 cm, Z = 4.03, M = 1.55, F = 2.86, Eseparated pulses. Additional information = 0.71. Annual recruitment occurred in two well­on the biology of this fish canand fecundity be found in Haryanto, S. 1980. Length-weight relationship, gonad maturityof Auxis thazaid, caught by gillnets and landed at Bondo, Jepara, in May-Ju;y 1980. University of Diponegoro, Semarang. 47 p.M.Sc. thesis. (Unpublished) (In Indonesian). 



62 

Plate 48
Wesl Pacific (SorongIrian),

Fan.Scombridae 

Katsuwonus pe/amis 1978 
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The length-frequency data analyzed here were collected by J.C.B. Uktolseya in the c'stern Indonesian waters in 1979. From these the following=parameter values were estimated: L, 60.00 cm, K = 0.95, LC = 50.68 cm, Z = 3.49, M = 1.32, F = 2.16, E = 0.62. Annual recruitment clearly con­
sisted of two distinct events r1 unequal magnitude. The present status of tuna fisheries including skipjack fisheries has been presented by Uktol­
seya, J.C.B. and I.S. Merta. 1984. Recent deve!opments of Indonesian tuna fisheries. Paper presented to the Ad-hoc Workshop on the Stock Assess­
ment of Tuna in the Indo-Pacific Region, Jakarta, 20-22 August 1984. 17 p. (Mimeo). 
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Fam. Scombridae 
Katsuwonuspelamis 

Pa 
Wet Pacific (Sorong,Irian),1979 
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This set of data on skipjack was obtained from7 9 Mr. J.C.B. Uktolseya, 1978,.00cm, K = 1.10, L = 51. 2 0 cm,Z = 3.95 M = 1.46, F = 

raw data files. The following parameter values were estimated: L,, =2.52, E =0.64. Annual r',cruitmcnt seems to have occurred in the form of two pulses, onemuch stronger than the other. Some aspects of the biology of Katsuwonuspelamis can be found in Merta, I.S. 1983. Preliminary study on food habits
and gonad maturity of skipjack, Katsuwonus pelamis (Linnaeus 1758), caught off south of Bali and West Sumatra waters. RIMF Jakarta Mar. Res.Rep. 27: 69-74. 
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Fam. Scombr-dae Java Sea(Central Java),1979
Rastreligerbrachysoma
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The length-frequency data of chub mackerel used here were obtained from R.V. Mutiara-IV survey data files, 1979. The estimated paranieter valuesobtained were: Lo, = 22.90 cm, K = 1.80, Lc = 16.80 cm, Z = 7.40, M = 2 '33, F = 4.57, E = 0.62. Annual recruitment appears to have consistedof one major pulse. The population dynamics of R. brachysoma (=R. neglectus) (in the Gulf of Thailand) has been given by Hongskul, V. 1972.Population dynamics of pla-tu (Rastrell.gerneglectus) in the Gulf of Thailand. Proc. Indo-Pac. Fish. Counc. 15(3): 297-350. 
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Java Sea1982-1983(Pekalongan), 
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The set of length-frequency data on chub mackerel 

Length (LT, cm)presented
Java and led here was collected by. G. Tampubolon and B.Suherman in the north coast of Centralto the following parameter estimates: L,, = 25.80 cm, K = 1.63, LC = 18.77 cm, Z = 5.08, M = 2.58, F = 2.50, E = 0.49. Annual recruit­
and R. brachysoma) 
ment appers to have consisted of a sinyle event. Various aspects of the bio!ugy and population dynamics of chub mackerel (Rastrelligerkanagurtaare presented in Sujastani, T. 1974. Population dynamics of chub mackerel in Java Sea. RIMF. Mar. Res. Rep. (7): 30-64. Gafa, 
B. 1982. Soma biological aspects
Indonesian); and Susanto, 

of the "Kembung lelaki" (RastreHiger kanagurta,' of the Makasar Strait, RIMF. Mar. Res.1961. SomeV. problems of fisheries research with Rep. 23: 91-95. (Inspecial reference to the Rastrelliger fishery. Proc. Indo-Pac. Fish.Counc. 9(3): 71-18. 
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Plate 52
 

Famn. Stromnateidae 

Pan Strogede 7 Java Sea (Central Java),1978-1979 
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The source of the length-frequency data on silver pomfret (Pampus argenteus) presented here is Dwiponggo, A. and M. Badrudin. 1980. Length­frequ2ncy measurements of demersal fish. Contribution of the Demersal Fisheries Project, RIMF Spec. Rep. (7b): 1-94. The parameter estimatesare: L. = 31.50 cm, K = 0.95, L c = 19.00 cm, Z = 2.60, M = 1.72, F = 0.88, E = 0.34. Annual recruitment appears to have occurred in the form ofsingle protracted pulse. Further data on the growth and mortality of this fish may be found in Morgan, G.R. 1985. Stock assessment of the pomfret
(Fampusargenteus) in Kuwaiti waters. J. Cons. CIEM 4(2): 3-10. 
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Fam. Penae'dae 

Penceus merguliensis4
Arafura Sea , 1969 
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The set of length-frequency data on white shrimp presented here(Penaeus merguiensis De Man) was obtained from Naamin, N.in the Arafura Sea and its alternative management 
1984. The population dynamics of white shrimpmemated sfatistics are: L. = 49.00 mm, K = 1.625, Z 

sures, Bogor Institute for Agriculture. Ph.D. thesis. The esti­= 2.71, M 2.16, F = 0.55, E =ture on tne biology and population dynamics of white shrimp (= banana prawr.' 
0.20. Various recent contributions and an entry into the litera­may be found in Rothlisberg D.C.,1985 Second Australian National Prawn Seminar. Cleveland, Australia. 368 p. 

B.J. Hills and D.J. Staples (eds.) 
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Plate 54
 

Fon. Penaeidae 4 
Penaeus merguiensis 000 
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The set of length-frequency data on white shrimp presented here was obtained from Naamin, N. 1984. The population dynamics of white shrimp
(Penaeus merguiensis De Man) in the Arafura Sea and its alternative management measures, Bogcr Institute for Agriculture. Ph.D. thesis. The esti­
mated statistics are: L. = 52.00 mm, K = 1.75, Z = 8.62, M = 1.81, F = 6.81, E = 0.79. Exploratory shrimp trawling in the Arafura Sea has been re­
ported upon by Martosubroto, P. 1972. Exploratory trawling with R.I. Jalanidhi. Proc. IPFC 13th Session, Brisbane, Australia. 1968: 649-652. 



69 
Plate 55 


Faim. Penaeidae
Penceus merguievsis 

Arafura Sea , 1975 
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The set of length-frequency data on white shrimp presented here was obtained from Naamin. N.
(Penaeusmerguiensis De Man) 1984. The population dynamics of white shrimp
in the Arafura Sea and its alternative management measures.mated parameters are: Loo= 50.20 mm, 

Bogor Institute for Agriculture. Ph.D. thesis. The esti-K = 1.65, Z = 8.56, M = 2.16, FMartosubroto, P. 1977. Spawning 
= 6.40. Additional information on the growth of white shrimp may be found inseason and growth of Penaeus merguiensis and Metapenaeus ensis in Tanjung Kerawang. Second National Seminaron Shrimp, Jakarta, 15-18 March 1977. 17 p. (In Indonesian). 
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Plate 56 

Fam. Penaeidae 
Penaeus merguiensls 

Arafura Sea, 1976 
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The length-frequency data used here on white shrimp were coliected from the Arafura Sea in 1976, and were obtained from Naamin, N. 1984. The 
population dynamics of white shrimp (Penaeus mnerguiensis De Man) in the Arafura Sea and its alternative management measures. Bogor Institutefor Agricurture. Ph.D. thesis. The following parameters were estimated: L =49.90m am,K 1.425, Z 10.96, M = 1.97, F = 8.99, E = 0.82. The con­

servation of shrimp resources in the West Irian waters have been discussed by Naamin, N. and T. Yamamoto. 1977. Some thou~hts on the conserva­
tion of shrimp resources in West Irian waters. Second National Seminar on Shrimp, Jakarta, 15-18 March 1977. 44 p. and in Culland, J.A. 1973. 
Some notes on the assessment and management of IndonesLan fisheries. lSFC/DEV/73/21. Bangkok. Indian Ocean Fish. Comm. FAQ. 21 p. 
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Farn. Penaeidae 
Penceus mergulensis
Arafura Sea , 1977 
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The source of the length-frequency presented here is Naamin, N. 1984. The population dynamics of white shrimp (Penaeusmerguiensis De Man)the Arafura Sea and its alternative management inmeasures. Bogor Institute for Agriculture* Ph.D. thesis. Tney ledmates: Lo = 50.20 mm, K = 1.650, Z = 8.79, M = 2.17, F = 6.62, E = 
to the following parameter esti­0.75. A ;-,,iew on the shrimp fishery may be found in Naamin, N.1980. A review of the shrimp fishery in Indonesia. Report of the " -,-shop 

and A. Farid. 
on the Biology and Resources of Penaeid Shrimps in the South China Seaarea Part I. SCS/GEN/80/26. South China Sea Fisheries Development and Coordinating Programme, M3nila, p. 13-32. 
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Fam. Penaeidae 
Penaeus merguiensis 
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The length-frequency data presented here were obtained .rom N. Naamin, 1984, The population dynamics of white shrimp (Penaeus merguiensis
De Man) in the Arafura Sea and its alternative management rreasures. Bogor Institute for Agriculture. Ph.D. thesis. The foilowing parameter values 
were estimated: L. = 50.1 mm, K = 1.650, Z = 8.41, M = 2.17, F = 6.24, E = 0.74. Additional information on the fishing grounds of shrimp in the
Arafura Sea may be found in Nasution, C. 1977. The new fishing grounds outside the commercial fishing ground-Arafura Sea. Second National 
Seminar on Shrimp, Jakarta, 15-18 March 1977. 12 p. (In Indonesian). 
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Penoeus mergaiensis 
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fhe length-frequeny data 
presented here were extracted from N. Naamin, 1964. TheDe Man) population dynamics of white shrimp (Penaeus merguiensisin the Arafura Sea and its alternative management measures.are: L = 50.0 mm, K = 1.40, Z = 7.47, M 
Bogor Institute for Agriculture. Ph.D. thesis. The estimated parameter values= 1.95, F = 5.52, E = 0.74. Additional information on the biological aspects of this shrimp is given bySumiono, B. 1983. Te length at first maturity stage and sex ratio of Penaeus merquiensis De Man, in the Bintuni Bay, Irian.Jaya. RIMF, jakarta.Mar. Res. Rep. (19): 41-46. (In Indonesian). 

0 
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Fcm. Penaeidae 

Penoeus merguiensis 
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The set of length-fiequency data on white shrimp was obtained from N. Naamin, 1984. The Popuiation dynamics of white shrimp lPenaeusmer­
guiensis De Man) in the Arafura Sea and its alternative management measures, Bogor Institute for Agficulture. Ph.D. thesis. The following param­

= 
 =
eter estimates were extracted: L., = 50.4 mm, K 1.875, Z 8.01, M = 2.35, F = 5.66, E = 0.71. Ioformation on the size maturity of banana prawn
in other are given by Siswanto, A. 1983. A review on size maturity and spawning season of banana prawn (Penaeusrmerguiensis De Man) at Cilacap
and adjacent waters. RIMF, Jakarta. Mar. Res. Rep. (29): 97-102. (In Indonesian). 
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Fain. Penoeidae 
Penceus merguiensIsArafura Sea , 1981 
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The source of the length-frequency data presented here wasDe Man) in the Arafura Sea and its alternative management 

from N. Naamin, 1984. The population dynamics of white shrimp (Penaeusmerguiensismeasures.parameter estimates: L. = 50.0 mm, 
Bogo'r Institute for Agriculture. Ph.D. thesis. The data led to the followingK = 1.475, Z = 7.93, M = 2.01, F = 5.92, E = 0.75. In his thesis, Naamin concluded that the shrimp fishery inthe Arafura Sea has already put a heavy pressure on the Penaeus merguiensis stock :nd that management measuresclose season, size iimitations and limitation of fishing effort. 

should be implemented such as 
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Table A I 
Toble A3 

Family Clpe da- Location: Riau Waters (Bintan) Family: Cluoodae Location: Bali StraitSpecter Anadonrtrooma chacunda Year: 1982-1983 Species: Srdileui, Iongiceps Year: 1977 

Mdg jhJ F M A M J J A S 0 N D Z Midlength . F M A M J J A S 0 N D 

100 
105 
11 0 
In 5 

120 

125 

130 
13 5 

14.0 

14 5 
150 

155 

160 

165 

170 

2 

9 
23 

40 

42 
41 

18 

5 

1 

5 
30 

41 

32 

7 

4 

4 
8 

20 

9 

5 

5 

19 
47 

49 

35 

34 

9 

2 

1 

-
-

26 
51 

78 

23 

29 
51 

46 

35 
8 

3 

2 

27 

81 
52 

98 

4C 

17 

5 

5 

2 

27 

28 

42 
34 

19 

5 
5 

3 

8 

36 

49 
63 

24 
19 

8 

3 

1 
6 

46 

77 

26 

20 

11 

4 

6 

21 
47 

62 

60 

9 

22 

13 

3 

15 
37 

36 

30 

12 
11 

8 

4 

4 

7 

36 
37 

51 

12 

9 

8 

3 

1 

75 
8.5 
9.5 
10.5 

115 

12.5 

13.5 
14.5 

15.5 

165 
17.5 

18.5 

19.5 

20.5 

-
-
-
-
-
-
9 
62 

36 

11 

4 

33 

65 

16 

-
2 

53 
126 

46 

6 

-

-
4 

180 

130 

16 

2 
44 
49 

4 
0 

0 
0 
19 

110 

49 

31 

15 

33 
123 

56 

12 

1 

8 

156 
52 

15 

4 

21 

254 

47 

2 

6 

167 

57 

6 

134 

84 

11 

2 

2 

17 

138 

78 

5 

10 

104 
106 

13 

S 118 1,=7 233 330 323 225 239 324 230 237 243 233 2.845 
1 180 120 244 350 329 163 210 191 263 153 168 2,371 

Tarle A2 
Table A4 

Family Ciupurdae 
Opeces., 5-rd-nela glbbo.a 

Location: Riau Waters (Bnt'nl 
Year 1982 

Family 
S,.rs. 

Clupelae 
Sadine/lI 'ong;cep 

Location: Bali Strait 
Year: 1977 

M,d yth J F M A M J J A S 0 N D 2: Madiength J F M A M J J A S 0 N D 2" 

75 
8 0 

85 

5 

21 

-
-

2 

90 5 -211.5 

1 
2 

3 

105 

125 

.­
- 20

98 
96 1 

93 
95 

100 

105 

11 5 
120 
12 5 
130 

13 5 

15 
8 
4 

3 

1 
0 
1 
4 

24 

48 

4 
1 
19 

4 
1 
0 
5 

15 
33 
48 

3 

8 
18 

1 
1 
38 

85 

3 
1 

1 

9 
61 

86 
63 
61 
35 

8 
17 

7 

24 
22 
57 
53 

65 
27 

2 

4 
35 
48 
65 

26 
18 

9 

6 
3 

13 
47 

118 
49 

1 
1 

3 
18 
75 
97 

1 
3 

11 
40 
94 
41 

1 
2 
5 

12 

13.5 
145 
155 

16.5 

17.5 
18.5 
19.5 
20.5 
215 

-
-6 
-

51 

54 
20 

8 
1 
2 

1 

80 
26 
18 
10 

1 

2 

21 
19 
36 
14 

I 

3 
113 

70 
14 

24 31 

12 

140 

14 5 

74 

21 

79 

22 

78 

26 

49 

19 

46 

29 

1 18 

3 

64 

8 

39 

5 

30 

25 

2- 136 136 93 200 238 40 943 

ISO 5 11 p 8 22 2 4 25 
155 
160 

-
-

4 6 
1 

4 
2 

1 
0 

2 29 
25 

16.5 - 1 9 
170 - 10 
175 - 2 

235 253 274 402 388 208 257 278 238 175 2.708 
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Table A5 
TablseA7 

Farnily: Clupeidae
Species: Sardinall. IongkW, 

Midlengit J F 

12.5 7 3713.5 105 119 
14.5 74 60 

15.5 32 13 
16.5 2 1 
17.5 
18.5 

20.519.5 

220 230 

M 

18132 
123 

32 
21 

5 

331 

A 

1263 
88 

43 
10 

218 

M 

-12 

53 

33 
4 

59 

189 

J 

-

-

10 
20 

47 

15 

8 

100 

J 

20 

91 

124 
46 

1836 

16 

333 

A S 0 

Location: Bali Strait 

Year: 1980 

N D 

1.619 

Family: Clupgida$ 

Species: S dinell 

Midlenuth J 

12.5 -
14.5 -
15.5 11 
16.5 56 

17.5 136 

18.5 21919587
19.5 176 
20.5 77 

21.5 9 
22.5 

23.5 

24.5 

sin, 

F 

8 
19 

66 

255 
466 
412 

54 
1 

M 

-

-

-
3 

72 

165 
2e1 
350 

186 
63 

1 

A 

-

-

-
-

-

8 
28 
77 

100 
70 

21 

1 

M J J 

-
--
-
-

-

3 
29 

23 

12 

Location: Java Sea (Pekaiong ert,Central Java) 
Year: 1982-1983 

A S 0 N 0 

- 7 2 - _ 
14 0 - 19 

4 34 24 1 69 
49 76 39 13 160 

110 144 67 38 219 

98 |6d 84 117 246 
159 132 76 206 140 
61 55 21 4 3 

8 13 4 23 
4 4 1 3 

684 1.281 111 305 67 493 648 318 485 894 6.276 

Table 
AS 

Famnily:aecies: Clupsids@Smrdiwlle Iongic 

Midlength J F 

$ 

M A M MidlngthYear:
J J A S 0 

Location: Bali StraitYear: 1981 

N D Z 

Table ASm 

Famiiy: SynodonticaLeSpeies: Souride IOnginlocation: 

Midlength J F M A M t 

Ja sea (Central Ja 
1977-1978 

7.5 
8.5 

9.510.5 
15 

1 5 
125 

13.5 

14.5 
155 
17.5 
17.5 
19.5 
19.5 

2. 
Il 

4 

118 
211 

67 
8 
4 

412 

79 
212 
4 

11 

27 
55 
13 

130 

1611 6 

70 
13 
17 

80 
75 
15 
8 

297 

31 
54 

2 

87 

70 

194 
93 
52 
11 

420 

11 

54 
27 
6 
1 

99 

12 

47 
59 
32 

4 
0 
3 

157 

1 
0 
6 

8 
24 
10 
5 

54 1.656 

5.5 
6.57.5 
8.5 
9 5 
975 

105 

11.5 
12.5 
13.5 

14.5 
165 
16.5 
17.5 

19.5 

5 
24 
25 

4 

4 
14
44 

51 
11 

1 1 
12 

24 
249 
3 

24 
5 

3
9 

30740 

74 

f 

84 
84 
2a 

1 

45 

5162 

99112 

112
221 
286 

286 
211 
24 

4 
4 

14 

193404 

741747 

98770 
69 

694 
323 
28 

76 
254 481. 1,398 5,286 7.495 
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Table A9 
Table A 1 

Family:Species: Synodontid3eSastrida micopec.onlis Location: Jave Sea (Central Jana) 
Year: 1978-1979 

Family: Cyprin dae 
Species: H-mpala mracralepidora 

Location: Jatiluhur Lake (West Java)
Year: 1983-1984 

Midlength J F M A M J J A S 0 N D MMidlength J F M A M J J A S 0 N 0 

8.0 

10.0-
12.0 

14.0 

16.0 
18.0 

20.0 

24.0 
24.0 

26.0 

28.0 

30.0 
32.034.0 
36.0 
36.0 

38.0 
40.0 

2 

4 
0 

1 

6 
6 

10 

4 
1 

2 

6 

3 
33 
1 
1 

1 
1 

52 

2 
1 

11 

27 
14 

3 

68 

13 

10 
3 

6 
1 

7 

40 

2 
1 

1 
7 
6 
3 

20 

7 

29 

28 
29 

15 
24 
15 

1 
1 

149 

4 

16 
30 

37 
46 

14 

3 
1 

151 470 

4.0 

6.0 
18.0 
20.0 
22.0 
24.0 

26.0 
28.0 
30.0 
32.0 

3.0 
34.0 
36.0 
38.0 
40.0 
42.0 
4.0 
46.0 
46.0 
48.0 

3 
14 

7 
15 

15 
8 
3 
2 

1 
1 
0 
0 
0 
1 
1 

-

1 

1 
1 
4 

9 
12 

6 
1 
1 
3 

-

2 
3 

2 

5 
2 

4 

1 

2 

1 
0 

1 
2 
0 

9 

3 
0 

12 

13 
11 

4 
3 

5 

10 

3 

1 
4 

1 
2 
3 

1 

4 

4 

6 
7 

6 
2 
2 

70 39 14 21 59 34 38 275 

Table AO10Table 

Family : Synodont icaeSpecies: Sauridaundo.luai$ 
Location: Java Sea (Central Java) 

A12 

Fam;ly: Ariidae LoCzFon: Java Sea (Tewl. Central Java) 

M~dlength J F M A M J J A S 0 N 

Yee: 1977-1978 

0 ' 

Specien:Ariusnmaclatus 

MidlerJth I F M A M J J A S 0 N 

Year: 1978 

D 

11.5 
13.5 

15.5 

17.5 
19.5 
21.5 
23.5 

25.5 
27 .5 

29.5 
31.5 

-

7 
17 

6 
5 

6 
1 

42 4436 

-
6 

14 
22 
9 
2 

1 

54 

1 

5 

25 
48 
22 
7 

3 
0 

1 
1 

115 

13 

19 

12 
5 
2 
0 

1 

52 263 

21 

23 

25 
27 
29 
31 

33 
35 

39 
41 

-
-

3 
9 

32 

57 
26 

26 
6
16 

4 

-
2 

1 
0 
3 

3 

12
72 

72 
64 

14 

1 
1 

3 
10
22 

12 

9
7 

7 
7 

5 

188 210 97 495 
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Tablc A13 

Family:Species: ArjidaeArius thalainus 

Mlidlength J F M A M J J A 

Location: Java Sea (South Kalimantan) 

Year: 1976 

S 0 N D 

Table A!.5 

Family: Priacanthidae 

SPecies: Pri nhu mn 

Midlength J F 

ponrh u 

M 

5 Locat ton:Java Sea (Centrai Java) 
Year: 1978-1979 

13.0 

15.0
17.0 
19.0 
21.0 
23.0 
25.0 

267.i29.0 
31.0 

33.0 
35.0 
37.0 

39.041.0 

43.0 

45.0 
47.0 

49.0 

51.0 
53.0 
55.0 
57 .0 

13
6 
4 
2 
9 

11 

16 
17
21 

12 
a 

13 

1
2 

0 
0 
1 

0 
2 
0 
0 
0 
1 

1 
0 

0 
0
2 

3 
9 
7 

1
1 

3 
2 
1 
0 
1 

4 
2
3 

6 
3 
5 

0 
1 

2 
1 

4 

12 
14
14 

34 
27 
20 

9 
3 

0 
0 
0 

1 

9.5 
10.5 
11.5 
12.5 
23.5 

15.5 
16.517.5 

18.519.5 
2.5 

8 
45 
22 

5 
22 

84 

6 
23 
5 

17 
64 

42 
2 

122 

1 

27 
3721 

5 

104 

1 
8 10 
2 46 
7 32 
614.51 

2 

814 

10 

95 94 

3 
6 

5 
5 
327 

51 

10 

150 649 

126 24 37 138 325 

Table 
A14 

Family: PriacanthideTb 
Species: Priacanthus macracanthv 

Midlengtt j F M A M J J A S 

Location: Java See (Central Java)Year: 1977-1978 

0 N D " 

Family: Carangda.Speces: Decapcerus mmac.rora 

Mej ngth . F M A M 

Location: Java Sea IPekalongan. Central Java) 
Year: 1982-1963 

A 

6 .5 

7.528.5 

9.5 
10.5 
10.5 
12.511.5 

12.5 
13.5 
14.5 

15.5 

16.5 
17.5 

18.5 
19.5 

2 

22 
2 
212 

59 

31 
9 

2 
2 

8 

60 

46 
33 
420 

182 

99 
59 

21 
5 

61 
149 

20 

76 

78 
19 

2 

0 

0 
0 
0 

2 

8 
10 

11 

3 

189 

10 
70 

150 
87 

14 
0 

3 

1 

11.5
12.513.5 
14.5 

15.516.5 

17.5 
18.5 
19.5 
20.5 

21.5 
22.5 
23.5 

-
38--938 
71 

1346 
104 21172 168 
251 669 
160 722 
68 457 
9 105 

I -
-
-5 

572 

136 
193 
135 

28 

8 

1252 

72 
97 
86 
31 

1 

98 
18 
183

66 

6 
5 

28 16 

43 35
69 49 
394 21 
34 21 
10 24 

34 

16 

9 

21 
50 

72 

38 

9 

1 

0 

35 

190 
293 

213 

143 

41 

5 

21.5 
2 0.5 2 

4 873 2,142 577 34354 399 225 212 192 718 5.692 

23.5 
24.5 

25.5 

570 1.148 307 

1 
1 
0 
2 

148 364 2537 
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Table Al7 
Table A19 

Family: Carangidae 

Specie: Decaprams naruadui 
Location:Jav Sam (Tepal, Central Java) 

Year: 191.1932 
Family: Carangleaa 
Species: Decaptrus mn&uadsi 

Location: Java Sea (Pakalongan. Central Java) 
Year: 1981-1 I2 

Midlengh J F M A M J J A S 0 N D Z Midlength J F M A M J J A S 0 N D 

8.5 
9s5 

10.5 
11.5 

'2.5 
13.5 
14.5 

5.5 
16.5 

17.5 

18.5 

19.5 
2C.6 
21.5 
.'2.52 

-
.. 

-
-

-
-
-

14 
17 

18 

12 

10 
2 
1 

-

-
-

-
-
3 

16 
22 

19 

8 

6 
-
-

-

-
1 

0 
1 
4 

3 
20 

20 

4 

2 
I 

-

-
. 

2 
5 

3 
4 
15 

10 
7 

5 

-
-
-
-

. 

-
-

-
-
-

-

-
10 

12 

15 
7 
7 

3 
5 

5 
5 

12 
12 
3 

1 
2 

2 

1 

2 
-
-

-
-

18 
18 

2 
6 
3 

1 
1 

-
-
-
-
-

-
-

-
1 

1 
7 
20 

13 
9 

5 

1 

-
-
-
-

-

-
5 

13 
16 
5 

4 
3 

1 

2 

1 
-
-

-

-
2 

7 
20 
24 

23 
11 

4 

2 

-
-
-

-
-

-
-

-
1 
3 
3 
13 

18 

11 

6 
5 
0 
1 

-
-

-
-

-
5 
8 

11 
17 

23 

14 

9 
2 
1 
-

8.5 
9.5 

10.5 
11.5 

12.5 
13.5 
14.5 
15.5 
16.5 

17-5 
18.5 

19.5 
20.5 
215 
22.5 

2 
9 
29 

23 
8 

6 
2 
1 
1 

7 
16 

3 
0 

0 
4 

17 
21 
74 

178 

74 

10 
4 
1 
3 

1 
4 
20 

19 
37 

20 
6 
2 

1 

1 
7 
3 

36 
36 

35 
8 
8 
6 

2 
9 

21 

31 
20 

6 
2 

2 
8 

20 
25 

31 
27 
29 
21 
16 

1 
0 

1 
0 
1 

2 

6 
17 

12 
1A 

2b 
34 
28 
16 
26 

41 
65 

59 
31 
23 

12 

1 -
6 -

6 7 
20 47 

30 135 
60187 
95 143 
82 73 
93 74 

62 109 
16 94 

3 61 
2 22 

13 
13. 
12 

-
-

-
4 

47 
90 

179 
133 
69 

56 
142 

137 
65 
25 
25---
29 

3 
27 
52 
69 

65 
73 

47 
5 

2 
1 

74 74 56 51 52 53 54 57 50 93 61 90 765 
23.5 
245 

-
-

5 
2 

1 
-

4 11 
3 

13 
1 

-- 25.5 - 1 

2 104 412 110 147 91 185 414 476 992 990 344 4.285 

Table A1B 
Table A20 

Family: Cara rgdae 
Species: Dac.,ore$ maruadsi 

Location:Java Sea (Tegal, Central Java) 
Year: 1982-1983 

Family: Carangida. 
SpeCie,: DOcAOerus mntuds, 

Location: Java Sea (Pekalongan. Central Java) 
Year: 1962-1983 

Midlength J F M A M J J A S 0 N D Midlength J F M A M J J A N D 

8.5 
9.5 
10.5 

11.5 
12.5 

13.5 
14.5 

15.5 
16.5 
17.5 
18.5 
19.5 
20.5 
21.5 

22.5 
23.5 
24.5 

-
-

-

5 
32 

14 
14 
28 
13 
-
. 

-
-
.. 
-. 

-
-
-
5 
14 

18 

24 

19 
24 
1. 

3 
-
. 

-

-
-

-
7 
12 

15 

14 

11 
18 
0 
1 

-
. 

-
-

-

-
-

-

8 

16 

27 
9 
.9 

26 
-
. 

-
. 

2 
2 

14 

23 

9 

3 

6 

10 
11 
6 

5 
13 
10 
5 
1 

. 

3 
3 

2 

3 
13 

36 

43 

10 
9 
4 

1 
4 
1 

-
-
.. 

-
-
2 
25 

22 

18 

22 
1 
7 

-
-
-

-

2 
7 
21 

20 

11 

9 
2 
-
-
-
-
-
-

-

1 
18 
16 

32 

36 

22 
27 
20 

6 
5 
3 
2 
1 
0 
0 

-
-

6 
20 

18 

19 

18 
11 
6 

1 
-
-
-
-
--
-

-
-
-
1 
4 

23 

19 

13 
18 
15 

9 
-
-
-
-
-
-

1-9.5 
10.5 
11.5 

12.5 
13.5 

14.5 

15.5 

16.5 
17.5 
18.5 

195 
20.5 
21.5 
22.5 
23.5 

25.5 

-
6 
36 

61 
71 

57 

54 
105 
138 
134 

60 
29 
20 
10 
-

10 

151 

472 

530 
295 
166 

104 
67 
32 
4 
-

6 

120 

181 

162 
255 
271 

(.3 

41 
24 
16 

8 
1 
.-

11 

63 
76 

71 

72 
44 
14 
-
-
-

I 

21 
49 
81 

106 
39 
10 
-
-
-

10 
9 
4 
18 

1 
3 

17 
13 

45 

81 

96 
35 

2 
7 

11 
21 
19 
-
1 

4 
35 

73 

165 

220 
114 
42 

14 
5 
-
-
-
-

-

14 
40 

42 

31 

28 
23 
24 

26 
26 
11 
3
4 

-

2 
11 

14 
17 

20 

37 

72 
221 
143 

102 
67 
44 
29
13 
13 

7 
41 
98 

146 
173 

175 

173 

155 
137 
105 

48 
26 
23 
17 
13 
4 

25,5 - - - - -- - 5 - 2 

2; 106 121 78 l0Ob 120 132 112 73 190 99 102 1.238 
Z 781 1.831 1.149 351 307 51 358 672 272 795 1343 7.910 
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Table A21 
Scles:Family: CamagideOecaprrusmsiee 

Midlength J F M A M J J A 

Location: Jakarta Bay(Seribu Is.)Year: 1973 

S 0 N 0 E 

Table A23 

Famiiy: CridaeLanSpecies: Oecp W Musr..1l 

PMlength J F M A M J J A 

aa Location: Jakarta Bay (Spbu 7.) 
Year: 1975 

S 0 N 0 

14.515.5 
16.5 
17.5 
18.5 
19.5 
20.5 
215 
22.5 
23.524.5 
25.1 

-

1 
1 
8 
10 
10 
25 

66 

62 

-

8 
16 
16 

62 
1 

49 

2 
23 
24 
10 
6 
4
3 

72 

6 
2518 
18 
15 
9 

98 

3 
2719 
19 

1120 

-
1629 

29 
2 
3 
2 
3 

2 

124 525 

9.5 
10.5125 
12.5 
13.5 
14.5 
15.5 
16.5 

17-5
18.5 
19.520.5 

21.5 
22.5 

-
- --
4 
16 
18 
19 
13 

17
27 

4
4 

1 
-

-

3 
18 
8 
3 
6 
2 

--­

-

--
10 
54 
32 
3 
-

1 

20 
59 
27 
14 
9 
4 

22 
1 

-

_ 
-

3 

4 

20 
38 
15 
5 

22 

11 
-
-

-
-

- -

-

-
- 1 
8 
16 
12 
11 
6 

8 
7 
4 

-

-

-
- -
-
1 
9 
27 
18 

5 
-
-

-

-2 

2 
4 
6 
14 
2 
1 
1 
3 

2 

3 
25 
is 

2 
2 

-

-

3 
9 
6 
5 
7 

10 
4 
6 

1 

-

-
-

30 
37 
17 
5 
6 
4 

-

123 40 100 142 105 73 60 - 39 50 53 100 885 

Table A22 

Species:Family: CarangidaeDCapre r..i w 

MidleJh J F M A M A 

Location: Jakarta Bay (Seribu Is.)Year: 1973 

S 0 N D 

Table A24 

Family: CarangidaeSpecies: Solar crurnotnalmu 

Midlength J F M A M J J A S 

Location: Ja Sea(Pakaongan 
Year: 1982-1983 

0 N D "2 

10.5
11.5 

12-5
?,3., 

14.5 
15.5 
16.5 
17.5 
18.5 
19.5 
20.5 
11.5225 

r 

- -

-
-

-

5 
79 
42 

3 
-

-
- --

129 

6 
29 
29 

-
- -26-

69 

-

23
16 

0 
1 
1 
1 
2 
8 
5 
2 

59 

-- 311 
- 0 610 16 36 

145~ 
25 41 27 

5 38 6 
32 11 

5 12 
5 
1 

40 137 125 

-

2
7 

3 
1 
7 

10 
17 
3 
2 

52 

-1 

2
7 

11 
15 
13 
16 
18 
11 
6 

99 

1 
4 

11 
18 
22 
19 

9 
1 
1 

86 

1 

1 
7 

16 
15 
14 
17 
21 
18 
1 

112 

1 
1 
3 

13 
43 
42 
24 
8 
1 

136 1,044 

13.5 
14.5 
15.5
16.5 

17.5 
185 
19.5 
20.5 
21.5 
225 
23.5 
24.5 

13 
45
65 

6130 
225 
111 
70 
13 

35 
56

144 

44238 
550 
521 
269 

67 
24 

6 
2 

20
37 

354 
152 
245 
287 
190 

67 
272 
2 

7 
47 
89 

102 
76 

-
-

12 

10 
10 
lB 
10 

6 

64 

29 
9
70 
5s 

27 
5 
3 

233 

7 -
19 -56 30 
3651 -

71 139 
56 192 
36 98 
17 33 

7 18 
3 

7 
7 
2 

275 531 

9 

61 
121 
115 
70 
14 

1 
2 

3 

396 5 
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Table A25 

Family: Carangidae 
Specie. Selaroides laptolpis 

Location: Java Sea (Tegal) 
Year: 1978-1979 

Table A27 

Family: Formionidae 
Species: Formio niger 

Location: Jave Sea Cenral Java) 
Yee,: 1979 

Midlength J F M A M J J A S 0 N D - Midlength J F A M J 3 A S 0 N D 

5.5 
6.5 
75 

8.S 

9.5 
10.5 
11.5 
12.5 
13.5 

14.5 
15.5 
16.5 
17-5 
18.5 

1 

0 
0 
2 

9 
51 
91 

103 
43 
15 

8 
1 

324 

1 

5 
19 

21 

21 
46 

52 
41 

8 

5 
1 

219 

2 

19 
97 
47 

4 
7 
3 

179 

5 

5 

12 
56 
37 
30 
11 
6 

162 884 

10.5 
11.5 
12.5 

13.5 

14-5 
15.5 
16.5 
17.5 
18.5 
19.5 
20.5 
21.5 
22.5 
23.5 

24.5 
25.5 

26.5 
27.5 
28.5 

-
-
-

-

-
-
-
-
-
-
-
1 
1 
3 

6 
1 

2 
2 
1 

-
-
-

1 

4 
8 
6 
3 

15 
56 
49 
53 
20 
14 

4 
1 

1 
-
-

3 
15 
37 
18 
14 

2 
1 
-
-
-

3 

7 
7 

10 

8 
1 
1 
0 
0 
4 
C. 
0 
4 
2 

3 
-
-
-
-

2; 17 235 90 50 392 

Table A26 

Farly:Caranqydae 
SPrces: Selaroide Ieprol, pis 

Location: Riau Waters '-Intan Isl.) 
Year- 1982-1983 

Table A28 

Family: Leiognathidae 
Species.:L'iognathu bindus 

Location: Java Sea lCentral Java) 
Year: 1977-1978 

Mdl-,rgth J F %I A M J J A S 0 N D Midlength J F M A M J J A S 0 N 0 

7.5 

85 
95 

10.5 

11.5 

125 
13.5 

14.5 
15.5 
16.5 
17.5 

" 

1 

39 

69 

87 
67 

35 
2 

300 

5 

21 

3 

25 
54 

41 
7 

4 

160 

11 

5 

46 
50 

12 
9 

133 

2 
24 

90 
30 

146 

11 
28 
45 

53 

51 

3C 
43 

9 

270 

11 

105 

114 

44 
31 

45 
8 
3 

361 

2 

37 

89 
17 

8 
24 

12 

4 

193 

-
1 
7 

37 

79 

77 
43 

244 

2 
21 
45 

98 

104 
44 
28 

3 

345 

1 

9 

48 

32 
43 

20 
4 

157 

1 

1 

34 

110 
1 

147 2.456 
-

2.75 
3.25 
3.75 

4.25 

4.75 

5.25 
5.75 

6.25 
6.75 
7.25 
7.76 

8.25 
8.75 
9.25 
9.75 

10.25 
10.75 
11.25 
11.75 

13 

43 

143 

108 
74 

70 
85 
40 

25 

7 
2 

117 

183 
86 
17 

9 

116 
434 

376 

172 

145 
143 

182 
122 

78 
75 

73 
43 
43 

14 
14 

14 
9 
6 

200 
300 
155 

173 

187 

106 
164 

273 
182 
54 

27 

5 
18 

123 

220 

173 

20 
33 

93 
294 

164 

56 

11 

19 
104 

126 

81 

26 

341 

10 
1 
3 
1 

E 610 412 2.059 1,821 1.210 712 6.824 
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Table A29 
Family: L-iognathidaeSpecies: Lejognthus TableA31 

Midlengtrh J F M A M J J A s 

Location: JWv8Se(Central Java)
Year: 1979 

0 N o 

Fwtrily: LeiognathidaeSPaCien:Leiognath docous 

Midlength J F M A M J 

Location; j, SeY (Central Jovn)
yea,: 1977-1978 

5.05.5 23 

"" 
6.06.5 
7.0 

69 
16 

9 
32 

4.5
.O 

5.5 

1 

2 
7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
105 
-a . 11.5 
12.0 

29 
26 
14 
14 

4 
3 
4 

130 

2 
2 
6 
5 
21 
1 

19 

34 
25 
12 
7 
3 
2 
1 
1 

128 

1 
3 

14 
z0 
28 

7 
5 
1 

89 

6.5 

6.5 
7.0 
7.58.0 
.0 

9.0 
9.5 

10.010.5 
11.0 
11.5 
12.0 

2 

2 
7 
9 

1 

0 
4 
9

47 
4327 

8 
1 

1 
0I1 
5 
9

47 
4327 
8 

6 
1 

30 
423 
45 
5 

3 
4 

2 
52 
25552 
25 
4837 
166 
19 
36 

0 
00 
2 
11 
65 
1 

2 

364 12.5 
37 

30 

6 
33 14E 144 131 441 24 918 

Table A30 
Finni'V. LdlognathldeeSrnil: Liognathudequulu Table A32 

Mlength J F M A M j J A S 

Location: Java Sea !Central Jka)Year: 1979 

0 N D . 

Fan,,!y: LeiogtnathidaeSPecie.: Leiogna~husIucscLotion: 

Mdlenglh j F M A M j J A S 0 

Ja 

N 

Sea (Cent Java)Year: 1982;983 

0 
6.5 

7.5 

8.59(.5 

16.5 

13.5
13.5 

16.5 
1.5317.5 
17.5 

1.382 

22 

79
75_8.5 

22
4214 

8 

-S 

141 
41 

6 

6 

1
1
11 

3
4 

7 

17.5 

26 

149 

11 

4 

8.5
9510.5 

11.512.5 

-

50 

9 

0
33 

641 

235 
23 

2 

23 

4o 
528661 

2 

--

5 
9 

14 
36
3424 

1311 

! 

57 
16 
4 

12 

46 
31 
42
I 

5 

1 

18.5 
20.5 

1 

1 

3 

1 

4 

1 

100 95 112 
4 

182 79 160 728 

0 1 
3 2 

33a 22 51 434 
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Table A33 Table A35 

Farnily: Leiognathidae Location: Riau Waters (Bintan) Family: Leiognathidae Location: Jlava See (Central Java) 
Srecies:Lriognuthus 1landens Year: 190-193 Species: Leiognathug splendens Year: 1979 

Midlength J F M A M J J A S 0 N D Z Midlength J F M A M J J A S C N D 

6.5 
7.11 

7.5 

8.0 
8.5 

9.0 

9.5 
100 
10.5 

11.0 
11.5 
12.0 
12.5 

13.0 
13.5 

-
-
1 

15 
20 
31 

24 
21 
15 

40 
25 
11 
5 

5 
-

2 
14 
14 

16 
33 
29 

5 

-
-
-
5 
7 

29 

14 
52 
57 

72 
23 
9 
5 

1 
-

-
5 

8 

4 
12 
19 

110 
79 
20 

13 

-
-
3 

9 
13 
28 

25 
28 

29 

36 
18 
92 
15 

-
-

-
1 
15 

15 
32 
41 

46 
7 5 

11 

15 
5 

36 
19 

39 
4 

4 
9 

20 

21 
21 
6' 

10 
4 

4 

7 
13 

16 
20 
35 

19 
12 

7 

5 
2 

-
5 
2 

16 
4 

21 

22 
29 
17 

32 
5 

17 
1 

3 
-

2 
13 

40 
81 

7k 
13 

1 
-

3.5 
4.A 
5.5 

6.5 
7.5 
8.5 

9.5 
10.5 
11.5 

12.5 
13.5 
14.5 

15.5 

" 

5 

216 
592 

733 
261 

61 

36 
9 
10 

3 
7 
3 
1 

1.937 

-

2 
2 

37 
254 
171 

1.8 
103 
s0 

57 
29 

6 
2 

6a1 

-

1 
0 

14 
373 
232 

101 
64 
61 

62 
46 
is 
1 

993 

7 

27 
129 
206 

195 
48 
25 

4 
0 
1 

642 4,453 

213 113 274 270 296 157 134 149 140 174 222 2.142 

Table A34 Table A36 

Family: Leiognathxdaa 

Species:Leiognathuss pl~e sdn 
Location:JlvaSea (South Kalimantan) 

Year: 1977-1978 

Famnily:Leiognathidae 

Spejes:Srectorruconius 
Location:saveSea ITepall 

Year: 1977-1978 

.'."-ngth J F M A M J i A S 0 N D " Midlength J F M A M J J A S 0 N D 

2.5 
3.5 

4.5 

5.5 
6.5 

7-5 

8.5 

9.5 

10-5 

11.5 

12.5 

13.5 

14.5 
15.5 

-

6 
54 

98 
107 

41 

2 

26 

74 

17 

3 

-
-
-

-
24 

96 
112 

242 

193 

87 

66 

46 

23 

11 

11 
2 

-

-
-

-
54 

82 

20 

1 

1 

0 

1 

0 

1 

19 

125 
107 

11 
73 

360 

168 

69 

54 

18 

3 

-

-
38 
210 

284 
361 

102 

63 

35 

59 

84 

96 

89 

26 
4 

2.5 

3.0 
3.5 

4.0 
4.5 

5.0 

5.5 

6.0 

6.5 

7.0 

7.5 

S.0 

1 

8 
18 

38 

52 

15 

4 

16 

34 

22 

9 

1 

218 

1 

5 
27 

32 
14 

9 

5 

1 

1 

0 

1 

96 

-
2 
26 

61 

5 
1 

1 

96 

17 

86 

67 

48 

20 

1 

1 

240 

2 
5 

7 

14 
5 

5 

38 688 

E 428 913 160 1,007 1,453 4,227 
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Table A37 
Table A39 

Family: Leiognathidae
Species: Securer Monius Location: Java Sea (Central Java)

Yea,: 1977-1973 Family: Nemipteridae
Species: Nentptenusj~ojn, Lcatio: Java Sea (Central Java) 

Midlength J F MP A M J J A S 0 N D Midlength j F M A M J j A S 0 N 

Year: 1977 

D 

3.25 
3.75 

4.25 
4.75 
5.25 
5.75 
6.25 
6.75 
7.25
7 .75 

-
1 

2 
3 

20 

26 

8 
1 

-
-

6 
21 
79 
36 

3 

7.51 

22 

18 
43 
57 
14 

2 

5 
0 

3 
19 
31 
18 

2 

2 
14 

5 
1 

1 

1 
8 

12 

4 

2
5 

12 
11 

3 
0 

1 
0 
I 

17 
22 
14 
10 

1 

2 
0 
0 

13 
25 
10 
0 
0 

1 
1 

-1 
19 
22 

7 
7 

2 

131 

556.5 

7.5 
8.5 
9.5 

10.5 

11.5 
12.5 
13.51.5
14,515.5 

1 
0 

0 
3 

3 

2 
3 

37 6 

37 1 
65 12 
47 1625511 7 

1 
5
6 

1 
4 

5 

4 
32 
1219 

61 145 156 78 22 26 35 58 41 58 680 16.5 
2 2 5 20 
4 12 11 

17.5 5 5 14 
18.519.20.5 
21.5 

5
20 
2 

9 
5
2 

4 

12 
11
3 

1 

22.5 
1 
1 

28 166 46 56 182 296 

Table 
A38 

TaLle A40 
Family: Nerl~t.. aSpecies: Neentoris hexodon 

Location: Jave SeaYear: 1979 Family: NernipteridaeSpecies: Nemipters mansprion 

Midlength J F M A M J AA S 0 N D Mdlength J F M A M J A 

Location: Java Sea (Central Jav )
Yea,: 1978.197(; 

0 

5-5 

6-56.5 
7.5 

8.5 

9.5 
10.5 

11.5 

12.5 
13.5 
14.5 

15.5 

16.5 
17.5 

18.5195 

20.5 

21.5 

13.5 

16 

15 

25 
46 

84 
6144261 
10 
13 

30 

10 
2 

97 

0 
3 

46 

11 

75 
201 

195 

188 
82 
61 

17 
2S 
20 

8
0 

4 

10 
1 

3 
2 
1 

1 
0 
3 

2 

1 
0 
0
1 

2 
10 

14 
10 

2 

2 
1 
1 

150 
13 
26 

12 
28 
33 

19 
26 
9 

18 
5 

18 
5
5 

5 
5 

6.57.5 
85 

9.5 

10.5 
11.5 
125 

13.5 
14.5 
15.5 

16.5 

17.5 
18.5 

" 

12 
4 

3 

12 
44 

42 

24 
28 
17 

10 

187 

22 
13 

14 

20 
10 

8 

16 

3 

1114 

110 

5 

7 

2 

6 
2 

14 

9 

1 

0 
1 

1 

2 

6 

13 

13 
7 
I 

0 

1 

21 
2 

5 

1 

7 

21 

16 
22 
24 

6 

91 

8 

2 

125 

7 

570 
22.5 

5 
23.5 2 

338 933 18 42 237 1.56" 
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Table A41 Table A43 

Family: Gerridae 
Species: Penteprion Iolngima-z. 

Location; Java Saz. lSernarang) 
Year: 1978-1979 

Family: Mullida 
Species: Upeneus sulphuats 

Location: Java See (Contral Java) 
Year 1977-1978 

Midlength J F M A M J J A S 0 N D Midlength j F M A .1 J J A S 0 N D Z 

3.75 
4.25 

4.75 
5.25 
5.75 
6.25 
6.75 
7.25 
7.75 
8.25 
8.75 

9.25 

9.75 
10.25 

10.75 
11.25 
11.75 

12.25 
12.75 

-
-

-
-
2 

10 
16 
26 

40 
57 
45 

46 

76 
199 

212 
96 
22 

7 
-1 

1 
1 
5 

13 
48 

103 
74 
21 

6 

5 

20 
41 

81 
52 
10 

1 

4 
15 

48 
139 

87 

252 
695 
974 

701 
281 
117 

31 

46 
54 

42 
29 
21 

9 

2 
0 
2 
1 
5 

20 
52 
95 

105 

185 
178 

139 
84 
29 

3 
1 

5.5 
6.5 

7.5 
8.5 
9.5 

104. 
11.5 
12.5 

13.5 
14.5 
15.5 
16.5 

32 
169 

783 
378 
204 

139 
191 
92 

26 
6 
3 

1.523 

2 

37 
131 
1'' 

5D 
17 
11 

1 
1 
I 

412 

78 

226 
16" 

139 
432 
20 
2 

675 

51 
258 
138 
52 

16 
4 
1 

520 

20 

88 
49 
27 

500 
501 
124 

39 
3 

1.351 

2 

9 
128 
130 
119 
256 
159 
36 
29 

3 
4 

375 5356 

1: 56 482 3,446 901 5.685 

Table A42 

Fami;ly: Pordayitdae 
Species: Pbmadamys he,& 

Location; Java Sea (So.th Kahmantan) 
-e- 1 F77- 78 

Table A44 

Family: MatIlle 
Speiem: Upneussulphreous 

Location: Java Sea (Cent.al Java) 
Year: 1978-1979 

MKdlength F M A M J J A S C) N D 2 Midlength J F M A M J J A S 0 N D 

15 

17 

19 
21 
23 

25 
27 
29 
31 

33 
35 

37 
39 

41 
43 

45 

47 

49 

51 

I 
1 
5 

3 
10 

13 
20 

16 

4 
4 
0 

2 

1 

0 
3 

6 
22 

21 

27 
10 
6 

-

3 

6 
3 
0 
5 

6 
7 

4 
11 

20 

17 
12 
2 

1 
3 

s 
0 

0 
3 
6 

6 
6 

7 
15 

11 
18 

25 
23 

15 

7 
2 
3 

-

-

5.5 
6.5 

7.5 
8.5 
9.5 

10.5 
11.5 
12.5 

13.5 

14.5 
15.5 

Z 

3 
6 

52 

71 
58 
23 

3 

1 

217 

23 

50 
7 
7 

24 
49 
34 
10 

2 
1 

207 

1 
13 

39 
130 
89 

18 
53 
84 
55 

26 
3 

511 

8 

53 
33 
34 
19 

4 

151 

6 

25 
60 
52 
57 

17 
10 

227 1.313 

79 96 100 150 425 
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Table A45 
Table A47 

Family: Oreoanidae 
Species: Drqpane punccr Location: J.a Seea (SOuth Kalimantan) 

Yea,: 1977 
Iran;ly Scombrld.. 
SPeci: Auxis th",ac, Location: Indian Ocean (Pelabuan Ratu. West Java) 

Midnqth . F AANYear: 
1961 

135 

1521 
19 
21 

25 

27 

33 

35 

37 
39 

41 

1 

10 
0 
7 

16 

28 

111 
9 

5 

2 
1 

1 

-

-

0 
0 

2 

4 

7414 
19 

17 

10 
4 

2 

A 

-

-4 
2 
3 

22 

24 

2020 
59 

51 

43 
18 

5 

S 

S17 
-

-

2 

7 

16 

5293 
59 

19 

8 
5 

3 

N 

2 
6 

38 

21 
17 

3 

Midlength 

15 

19 
21 
23 

25 

27 

2931
33 

35 

37 
39 

41 

J 

40
2 

3 

12 
13 

22 

F 

7 

12 
11 

65 

M 

1 
0 
6 

10 

7 

2016
7 

26 

: 9 
8 

22 

A A 

6 
5 

5 

4 

623
45 

61 

30 
5 

91 

1A 

2 
7 

14 
37 

90 

86 

149
15 

16 

8 
8 

9 

2 
2 

12 

6' 

88 

811 

2 

5 
2 

6 
12 
14 
15 
22 

69 

60 

93030 

18 

14 
1 

A 

6 

40 

.: 

625 

22 

23 
18 

$ 

42 

58 

6 

740 

7 

3 
3 

0 

2 
2 
0 
5 

32 

30 

920 

2 

4 
2 

N 

3 

26 

31 

D 

2 
7 

15 

15 

6 

10 

5 

3 
1 

143 

11 1 271 264 87 820 
45 
47 

0 
0 

9 2 
1 

49 3 1 
1 

41 50 140 200 316 200 300 180 134 90 60 56 1,769 

T~sle A46 
am le . A4 n Table A48 

Fameiy. Sc..nbrhae 
Species: Au,.i$thizard Location: Indhan Cean IPelab.an Rat.. Wet, jYFami160

Year: 1980 
Famy: Sco,,,dnnS ye:SKomor se,,sYa:17Spe-ft:Kawo~nus/ elar, Location: WartS,cifil(Sorong,Irian) 

Mlenqth J F M A A MidlngthJ j S 0 N 0 M 

i 

nlenlh iJ F 

Fyear: 

M A M J J A S 0 N D 

1978 

" 

25 
27 

29 
31 

33 

3 
37 

39 
41 

45 
132 

65 

13 

1448 
130 

61 

67 

33 
110 

34 

3 
21 

8 

5 

3 
11 
12 

4 

12 
24 
15 

21 

27 
23 
25 

17 

26 
29 
32 

35 
38 

41 

47 6 

2 

7 5 6 3 3 2 42I 

2 
1 
1 

7 
11 

7 

2 

44 45 50 162 6 1757 4 4 95 415 4 3 5 2 2? 2 261 

101 53
56 
59 

20
1 
10 

57
48 
51 

20
21 
24 

57 
56 
54 

12 
9 

13 

17 
9 

12 

11 
6 
9 

14 
13 
14 

9 
13 
20 

28 
38 
27 

16 
15 
20 

123 
55 
14 

62 
65 
68 

0 
1 

21 
15 
18 

16 
70 

7 

25 
36 
14 

4 
2 

5 
1 

6 4 
0 
1 

10 
12 

7 

13 
18
9 

14 
11

8 

4 

71 

74 

77 

4 

4 

2 

I 

11 

5 

5 6 

1 

3 

1 
3: 71 259 I"10 273 48 51 38 51 79 166 90 717 2.013 
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Table A49 

Family: Scombrida 

Species: Katsuvoncspelamis 

Midlength J F 

37 

39 
41 

43 
45 

47 
49 

51 
53 

55 

57 

59 

61 

63 
65 

67 

69 

71 
73 

73 

77 

M A 

1 

0 
10 

25 
46 

57 
53 

40 

37 

32 

26 

20 

19 

5 
4 

3 
-

378 

M 

I 
1 
7 

23 
23 

23 
25 

24 
23 

24 

13 

16 

14 

8 
4 

a 
0 

4 
3 

244 

J 

-

-
1 

14 
21 

29 
33 

40 

39 

33 

35 

39 

13 

21 
15 

73 
3 

0 
0 

0 

2 

351 

.i 

1 

3 
1 

15 
38 

10 
48 

68 

106 

117 

84 

96 
93 

35 
8 

2 
0 

2 

1 

769 

A 

4 
23 

39 

57 

16 

64 

82 

42 

40 
68 

5 
12 

1 
2 

1 

486 

Locatcin: West Fecific (Sorong. Irian) 
Year: 1979 

S 0 N D 

-

I 
0 

3 
4 5 

3 6 1 
4 3 36 15 

22 11, 51 29 
32 15 48 28 
49 21 46 26 

22 8 35 34 
44 24 55 38 

59 35 20 16 
48 20 23 12 
27 38 53 44 

71 27 18 10 
21 18 6 1 

15 4 1 
3 -

5 -

2 -

427 223 401 264 3.543 

Table AS' 

Family: Smmbr,.die 
Species: Rastrllige, kan 

Modlength J F 

8.5 

9.5 
10.5 

11.5 
12.5 

13.5 
l4.5 

15.5 

16.5 11 
17.5 32 

18.5 89 6 
19.5 210 52 

20.5 260 111 
21.5 179 102 
22.5 50 56 

23.5 4 15 
24.5 

835 342 

rc 

M 

5 

41 

133 

78 
30 

8 

295 

A 

7 

47 

72 
94 

72 

16 

308 

M 

27 

36 
37 

34 
4 

0 
0 

0 
32 

38 

22 

6 

236 

J J 

-

-
-

-. 
1 

3 
5 

2 
1 

0 

0 

0 

4 
39 
81 

68 

12 

213 

A 

2 
5 

23 

117 

88 

38 

18 
2 

293 

S 

-

-

-
1 

3 
24 

89 
123 

160 

68 

41 

27 

6 
1 

*143 

Locnton: Jaw Sea tPekalongan) 

Year: 1982-1983 

0 N D 

-

-
-

-
-

-

1 

18 1 
62 0 
96 3 25 

61 57 168 
74 162 462 

38 231 352 

33 109 103 
10 48 20 

7 

1 

393 677 1.132 5.267 

Table ASO 

Famrly Sconmbrida 

Spece$s Rarrefliger brachyooma 

Mdle-gth J F M 

5.5 
6.5 
75 

85 

95 
10.5 

11.5 
12.5 

13.5 
14.5 

155 

16.5 

17.5 
18.5 

19.5 
20.5 
21.5 

A 

14 

10 

19 

13 

22 

7 
1 

86 

M 

1 

4 
25 

24 

32 

52 

43 

21 

1 

203 

i i A S 

4 
9 

24 

32 

23 
5 

97 

Locaton: Java Sea (Centrll Java) 
Year: 1979 

0 N 0 

2 
4 
8 

3 

17 403 

Table AS2 

Fam;. Stromadea. 

Spaca.. Paemps grmetes 

M4lengt h i F 

12.5 
13.5 
145 

15.5 
16.5 
17.5 

18.5 
195 

20.5 
215 

225 
235 
24.5 

25.5 

26.5 

27.5 
28.5 

29.f 
30.5 

M A 

1 

5 
18 

26 
15 

5 

3 
1 
2 

3 

75 

M 

4 

9 
47 

64 
61 

3. 

25 

27 

11 
12 

9 
11 

3 

.4 

J J A S 

Localor. Java Sea lCentral Java) 

Y-a. 1978-1979 

0 N D " 

2 
18 

6 

10 
13 

9 
9 

327 486 
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Table A53 
Table A55 

Family: Penaeidae 
Sp. c.s: Prnaera mraru ie taa Location: Arafura Sea Farmiy: Penae lae 

dl.gh . F M A M A S 0 N 

Year. 1969 

D 

S ec.: P reu~s me ,uinwg 

- --Md-e-g-t .- F M A J j A S 0 

Location: Arafura Kea 
Year: 1975 

N 
29.75 

31.25 
32.75 
34.25 

35.75 
37.25 

38.75 

40.25 
41.75 

43.25 

88 
44 
73 

-

15 
22 

58 
95 

22 

417 

66 
100 
116 

25 
42 
17 

66 
-

17 

449 

117 
83 
33 

17 
6O 

25 

25 
17 

25 

392 

60 
12nl 
151 
151 

30 
is 
75 

15 
15 

662 

40 
?S1 

302 
100 

100 
190 
120 

30 
50 

1,223 

16 
290 
250 
305 

193 
274 
210 

32 
34 

1.596 

-
255 
257 
256 

20d 
256 
240 

04 
112 

1.678 

-
137 
Ib4 
205 

103 
86 
137 

34 
66 

t24 

-
200 
185 
171 

43 
57 
43 

178 
36 

14 

927 

16 
149 
127 
191 

16 
8 
64 

127 
48 

16 

772 

17 
154 
136 
85 

17 
34 
I 

53 
102 

17 

638 9.678 

25-25 
26.75 
2825 
29.75 

31.35 
32.75 
34.75 

35.75 
37.25 

38.75 
40.25 

41.75 

222 
143 
142 
212 

137 
76 
29 

2 
6 

8 
16 

-

263 
356 
1S0 
110 

61 
28 
13 

10 
3 

13 
8 

174 
12b 
185 
143 

134 
50
53 

40 
7 

27 
17 

-

30 
152 
85 
240 

203 
139

48 

38 
21 

11 
31 

9 

32 
213 
312 
79 

199 
69
39 

29 
9 

30 
9 
-

156. 
106 
105 
117 

99 
225

93 

65 
11 

8 
21 

-

196 
103 
81 
110 

138 
68
172 

55 
74 

14 
24 

361 
86 

149 
130 

43 
6920 

58 
16 

33 
26 

4 

166 
136 
104 
215 

83 
12923 

81 
18 

10 
26 

. 

15 
143 
244 
210 

136 
3471 

26 
54 

20 
29 
. 

173 
145 
147 
131 

112 
4185 

35 
67 

27 
36 

. 

316 
149 
129 
87 

85 

3834 

51 
27 

57 
18 

43.25 

44.75 

1 

-

-

1.012 

_ 

--

1.015 

-

998 

6 

12 

1.025 

-

-

lAIC 

-

1.006 

5 
12 

1.059 

12 

2 

1.012 

-
. 

1.001 

-
. 

982 

-

. 

999 

-

. 

991 12.110 

Table 
A54 

Family : Psn-ed-eSpe enaS oe n 

Tabfe A56 

Msdlengrth J F M A M J J A S 0 

Locaton Arafura SeaYear: 1974 

ea19Year: 

N 0 ' 

Famiy: PenaedaLSrrrre. Prh.;d _ _ _ _ _ _ _ _ _ _ _ _"_ 

Mdlengh J F M A M J j A S 0 

Location: Arafura Se1976 

N 
2525 
26.75 

2825 

29.75 
31.25 

32.75 
34.25 
35.75 
37.25 
38.75 

40.25 
4 1.7 544.75 

8 126 
190 140 

148 307 
206 164 
123 179 
25 36 
37 27 
is 19 
22 2 

6 6 
4 3 
- 1- 1 

784 1,010 

465 
202 

310 

225 
123 

175 
78 
62 
25 
55 

24 
3I 

-

1,748 

262 
65 

317 

475 
297 

323 
71 
50 
32 
22 

10 
222 

. -

2,569 

211 
158 

51 

151 
306 

72 
96 

35 
17 
3 

5 
10
11 

-

1.655 

86 349 292 
67 87 712 

2-3 163 506 
157 166 CS5 
332 22 64/ 
83 253 :/8 
3:, 19 67 
4C 35 14 

8 19 58 
10 24 22 
4 8 149 18 

1 

- -- - -

1.217 122 3.039 

130 260 
294 462 

681 265 
406 58 
626 72 
388 48 
233 27 

57 8 
206 3 

10 I 

20 315 
4 1 

- 3 

3.156 227 

157 
218 

76 

83 
33 

65 
7 

5 
1 
I 

4 
-

-

650 

345 
181 

198 

80 
97 

33 
21 

68 

10 
14 

-

-
-

1.067 19,340 

25.5 
26.75 

2525 

29.75 
31.25 

32.75 
34.25 

35.75 
37.25 
3875 

41.75 

43.25 
44.75 

I 

1.632 
433 

5 s 

473 
625 

498 

195 

95 

139 
75 

56 
4 

10 
-

4,831 

311 882 
1.131 776 

395 2.811 
415 847 
206 871 
302 533 
102 673 

78 380 
31 317 
37 217 

V40.2510 117 
9 7 
- 21 
- -

3.052 8.452 

1237 
894 

16w5s 

1353 
1.205 

876 

325 

382 
241 
261 

282 
42 
33 

123 

8.938 

:.34 507 
1.165 431 

684 952 
1.776 566 

568 1.635 
1,630 257 
262 534 
370 181 

97 102 
127 52 

17 102 
- 21 
-
. . 

7.110 1.352 

529 
431 

471 

393 
878 

379 
195 

134 
309 
99 

179 
13 

. 

4.010 

244 
296 

202 

406 
181 

444 
94 

74 
28 
68 

18 

-
. 

2.055 

102 642 
178 183 

382 78 
338 270 
254 254 
134 146 
389 307 

116 90 
94 87 

154 65 

12415 

- - 5 
-

.. . 

2.-'. :,235 

295 
422 

75 

159 
76 

41 

22 

80 
7 
4 
4 

1-

-

1.198 

159 
326 
270 

268 
316 

263 

97 
202 

47 
57 
57 9 

13 

2,112 51.610 
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Tacle A57 Table A59 

Family: Penaedae 
Species:Penaeu: meryuensis 

Location: ArafuraSea 
Year: 1977 

Fanily: Penaedae 
Species: PenaeUsmryuieni: 

Location: ArafuraSea 
Year: 1979 

Midlegh J F M A M J J A S 0 N D Millength J F M A M J J A S 0 N D 

2525 

26.75 

28.25 

29.75 

31.25 

32.75 

34.25 

35.75 
37.25 

38.75 

40.25 
41.75 
43.25 

44.75 

154 

75 
119 

88 

104 

109 

104 

84 

58 
29 

47 
9 
3 
5 

46 

215 

69 

196 

181 

131 

54 
42 

14 

40 
21 

4 
8 
3 

150 

84 

250 

88 

188 

116 

34 
28 

11 

19 

15 
6 
3 
9 

85 

170 

72 

209 

81 

197 

64 

45 
27 

18 

42 
2 
4 
3 

135 

119 

134 

143 

225 

44 
88 

39 

14 

35 
22 

-
-
-

113 

299 

39 

136 

7,7 

152 

40 

83 

14 

23 

19 
-
-
-

360 

132 

59 

92 

55 
135 

26 

74 
22 

11 

43 
-
-
-

63 

86 

171 

242 

163 

54 

154 

44 
76 

9 
16 
-
-
-

120 

115 

249 

54 

80 

26 

87 

29 

61 

140 

58 
-
-
-

271 

144 

175 

11 

94 
99 
12 

70 

17 

87 

38 
-
-
-

285 

152 

237 

89 

90 

44 

12 

43 
11 

29 

9 
-
-
-

831 

165 

12 

2 

2 

4 
2 

11 

-
-
-
-
-
-

25.25 

26.75 

29.25 

29.75 

31.25 

32.75 

34.25 

35.75 
37.25 

38-75 

40.25 
41.75 

43.25 

44.75 

616 

116 

140 

14 

75 
11 

1 

7 
29 

8 

16 
-
-
-

536 

965 

457 

203 

85 

192 

14 

25 

44 
93 
33 
-
-
-

477 

380 

1.246 

48 

162 

48 

7.j1 
22 

58 
38 

70 

1.282 

313 

432 

625 

322 

156 

178 

42 

57 
88 

46 
-

-

214 

5.4 

333 

818 

142 

458 

65 

108 

25 

32 

43 

819 

598 

727 

341 

841 

313 

160 

79 
175 

55 

36 
7 
2 
9 

588 

434 
879 

426 

162 

286 

58 

18 

78 

10 

26 

-
-
-

360 

804 

139 

489 

53 
165 

35 

20 

13 

63 

8 

2 
10 

4 

306 

128 

196 

35 

72 

17 

42 

7 
4 
15 

2 
1 
.4 
7 

272 

252 

801 

37 

89 

15 

45 
7 
2 
1 

10 

0 
2 
1 

835 

791 

268 

626 

109 

176 

6 

16 

7 
11 

6 
21 

-
-

491 

350 

181 

29 

128 

48 

11 

8 

23 

1 

2 
9 
I 

4 

968 1.024 1.002 1.019 998 994 ?.010 1.078 1,019 1.021 1.010 1,029 12.192 1.033 2.647 2.656 3,541 2.786 4.162 .7.965 2.165 836 1.534 2.872 1.286 28.483 

Table A58 Table A60 

F.arny: Peneaidae 
Species: Penaeusnmerwjnsis 

Location: Aralura Sea 
Year: 1978 

Family Penaesdae 
Species: Penaeua mefgui.nzs 

Location Arafura Sea 
Year 1980 

Mdlenqth J F M A M J J A S 0 N D T M.dlength J F m A M J S A S 0 N D V 

25.25 

26.75 
28.25 
29.75 

31.25 
32.75 
34.25 
35.75 
3725 

38.75 

40.25 

41.75 

43.25 

44.75 

349 

147 
69 

161 

92 

74 
8 
9 
23 

11 

13 

-
-
-

137 

343 
153 

91 

104 
77 
11 
13 
19 

26 

15 

4 
8 
15 

130 

129 
496 
109 

41 
74 

9 
6 
12 

4 

2 

-
-
-

109 

166 
108 
301 

124 
35 
72 
29 

1' 

29 

14 

-
-

-

212 

197 
67 
81 

261 
36 
38 
71 
17 

10 

28 

9 
14 

6 

360 

155 
172 

97 

36 
90 
12 
35 
12 

8 

7 

-
-
-

229 

8 
41 
85 

50 
150 
25 
9 

21 

9 

10 

13 
6 
5 

356 

49 
!57 
107 

74 
56 

134 
17 

35 

13 

23 

-
-
-

211 138 

20') 188 
107 242 
249 48 

6"5 180 
38 43 
95 15 
10 72 
- 10 

- 14 
- 7 
- -
- -
- -

434 

282 
2 

168 

105 
31 
12 
78 
-

-

-

-
-

-

10 

10 
95 

240 

168 
340 

40 
60 
-
-
-
-
-
-

25.25 

26.75 
28.25 

29.75 

31.25 
32 75 
34.25 
35.75 
37.25 

38.75 

4025 

41.75 
43.25 

44.75 

215 

313 
210 

110 

73 
22 
77 
12 

7 

2 

12 

-
-

-

298 

104 
Z,30 

55 

39 
23 
10 
57 

8 

13 

3 

-
-

-

201 

242 
101 

274 

71 
47 
27 
70 
18 

5 

15 

-
-

-

149 

183 
134 

98 

296 
61 
30 
13 
29 

11 

9 

-
-
-

274 

122 
162 

103 

57 
157 

19 
9 
28 

8 

8 

1 
11 

4 

85 

351 
138 

166 

99 
55 

132 
25 

10 

31 

9 

15 
5 

15 

26 

57 
702 

72 

40 

20 
63 
10 
3 

5 

13 

-
-
-

51 

206 
177 

342 

117 
64 
18 
53 
13 

5 

23 

-

-

-

35 

83 
197 

194 

345 
91 
:!. 
70 
21 

4 
7 

48 

348 
339 

51 

189 
45 

-
173 
373 

207 

49 
143 

9 
6 

105 

128 
376 

174 

97 
41 

127 
35 
7 

2 
12 

956 1.016 1012 998 1.047 984 1.041 1,021 979 1,007 1.112 963 12.136 1.053 920 1.071 1.013 963 1.136 1.010 1.071 1.077 1.020 960 1.104 12,398 



Table A61 

Family: PenseidaeSpecies:Pn 
Location; Arefura Sea 

Midlength J F M A M J j A $ 0 N 

Year: 1981 

0 

25.25 
26.75 
28.25 
29.75 
31.25 
32.75 
34.25 
35.75 
37.25 
38.75 
40.25 
41.75 
43.5-

353 
138 
-o3 
61 
46 
28 

2 
7 
1 
2 
-
-

54 
255 
83 

151 
60 

8 
5 
5 

-
-
-
-

119 79 
151 122 
369 56 
94 354 

223 70 
72 36 
49 22 
9 15 

32 6 
9 19 
3 14 

--

253 
321 
341 
212 
45 

122 
31 
25 
10 
8 
5 

14 

160 
216 
212 
166 
90 
36 
63 
23 
11 
9 
8

17 

209 
162 
11 
40 
20 
19 
7 
6 

18 
6 
5
7 

38 
303 
83 

115 
182 
98 
63 
61 
18 
48 
82 

138 
199 
397 
183 
108 
56 
27 
13 
16 
46 

2 

306 
270 
231 

78 
314 

66 
35 
28 
14 
10 

3 

237 
147 
55 
4 

11 
-
-
-
-
-

-

49.75 -

927 621 

-

1,130 

-

783 

-

--

1,387 

5 

9 

1,025 

24 3 
8 3 

520 1.025 

1 4 
6 13 

1,198 1.406 

-
-

454 10.476 


