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THE STUDY OF THE FIRST-ORDER DECAY OF TRIPLET NAPHTHALENE IN 
SOLUTION* 

S.A.K. LODHI 
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(Received August 15, 1967) 

The first-order decay of triplet naphthalene in solution is not consistent with the theory. Causes of discrepancies 
liave becn attributed tu impurity quetiching processes. The study of triplet decay rate constants of naphthalene in pro- 
pylene glycol solution fro111 303 to -85O C !>as revealed two distinct behaviours of decay. Higher decoy rates at room 
temperatures are accounted in tcrnis of thc concurrence of uni~noleculnr dccay and a bin~olccular-diffusion-controlled 
rcnction between the triplet nloleci~le and an unknown efficient quenching impurity. 

Introduction 

Phosphorescence from most of the organic 
molecules at  very low temperatures, in rigid glasses 
or in crystals is readily observed. Measurements 
of the phosphorescence luminescence provides 
a convenient means to study the properties of 
triplet molecules. I n  fluid solvents phosphore- 
scence is usually too weak to be observed and the 
luminescence method is hardly suitable. However, 
the flash-photolysis method is very well adapted 
to this purpose. Owing to the different conditions 
of the experiment, it was not possible to link up 
the measurements doneby  the luminescence and 
flash-photolysis methods, but the techniclue of low 
temperature device1 has extended the range of the 
flash-photolysis investigations down to liquid 
nitrogen temperature and the direct comparison 
between the two series of measurements is now 
possible. Present flash-technique permits the 
study of rate measurements from I 20" to 190°C 
in suitable solvents. 

Triplet lifetimes obtained from the phosphore- 
scence decay a t  liquid nitrogen temperature are 
in most cases much longer than those measured 
from the decay of absorption spectrum, involving 
transitions to higher triplet levels. I n  the caye of 
naphthalene for example, the phosphorescence 
lifetime is 2 .6 ~ e c . ~  but the lifetime in hexane solu- 
tion is 9. I x 10-3 sec.3Detailed studies on the kinetics 
of the triplet state disappearance have shown that 
the intrinsic lifetime of the triplet state is deter- 

*The experi~ncntal work was performed in the I'hysiwl 
Chemistry Laboratories of Chemistry Department, Sheflield 
University. U.K.. during 1963-1964. 

mined both by the radiative and radiationless 
decay to the ground state, 

Under fluid conditions 130th the processes are 
equally effective, but at  liquid nitrogen tempera- 
ture the contribution from the non-radiative pro- 
cess, k , ,  is less. This is why the lifetime of the 
triplet state in solution is so short. 

Early findings of Porter and Mrindsor4 proposed 
viscosity dependence of triplet decay in solution. 
while the investigations of Jackson and Livings- 
tons pointed out that from 0 .3  to 500 c.p. the 
rates appear to be independent of viscosity, but 
decrease with further increasc in viscosity, reach- 
ing a lower limit a t  approsimately 5 s 1 0 s  c.p. 
The results with viscous solven~s exhibit that the 
energy of activation for triplet state decay is 
smaller than the energy for viscous flow, so thc 
lower rates in viscous solvents could not be ex- 
plained in terms of activation energy differences. 

Highcr rates in fluid solvents may be due to the 
bimolecular encounter between two triplet 
molecules. 

The observed value of triplet annihilation constant 
kz indicates that triplet-triplet interaction is a 
diffusionally limited bimolecular process for a 
variety of solvents and over a I ooO range of tem- 
perature. But under low light intensity condi- 



COPOLYMERIZATION 

Part I.-Monomer Reactivity Ratios in the Copolymerization of Acrylonitrile with 
Vinyl Bromide and of Acrylonitrile with Ally1 Alcohol 
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A study of the frec radical induced copolyn~erization of acrylonitrile (MI) with vinyl bromide (M,) and that of 
acrylonitrile (MI) with ally1 alcohol (M,) has been made. The nlonouler rcactivity ratios, r r  and r,, in both systems 
have bccn evaluated by using 111cthods based on both the differential and the integrated forms of th'copolymcrization 
co~rlposition equation. The values of r I  and r, found by different lncthods arc in good agreclnent in both cases. By 
taking mean of all r I  and r, values found by different methods, the results obtained are r1=2.8 and rZ70.14 for the nlono- 
lner pair acrylonitrile-vinyl bromidc and r1=1.87 and r,=0.05 for the niononler pair acrylonitr~le-ally1 alcohol.The 
theoretical curves obtained for both systems by using these values in the copolymerization composition equation are found 
to fit wcll to the experimental rcsu!t% 

The Q-e scheme of Alfrey and Price has been used to calculate the reactivity ratios for the acrylonitrile-vinyl 
bromide nlonomer pair. The calculated values ( r 1 ~ 2 . 7 3  and r2=0.16) are in excellent agreement with the observed 
values. Tile reactivity ratios for both the monomcr pairs have also been calculated by using the theory recently proposed 
by Damford, Jenkins and Johnston on the basis of the modified Hammett equation, 

log k z l o g  kTf u 0 + P 

The theoretical values obtained by this nlethod for r I  and r, in both cases are regarded to be in reasonable agreement with 
the observed values. 

Introduction 

In the kinetic analysis of a radical copolymeri- 
zation it is usually assumed that the reactivity of a 
polymer radical is independent of its chain length 
and the reactivity is governed entirely by the 
terminal monomer unit. On  this assumption, 
the copolymerization of a pair of monomers M I  
and M,  involves two types of polymer radicals 
MI*  and Mz0  and four distinct growth reactions: 

Here, the subscript on the radical designates the 
unit last added to it. The  first subscript attached 
to the rate constant, i.e., k,,, k,,, kz, or k,,, 
refers to the reacting radical and the second to the 
monomer. The bracketted term in a rate equa- 
tion denotes the concentration of the species in 
moles/litre. The  ratios I~ I I / k I z  and kz,!kzI are 
defined as the monomer reactivity ratios, r, and 
r,. In a binary copolymerization in the absence of 
a solvent, there are four transfer-to-monomer 
reactions as shown above, and mutual termina- 

7 at the University of Islamabad, Islanlabad. 

tion of the polymer radical chains can result from 
three types of radical interaction. 

Assuming steady-state conditions where the 
rate of creation of any type of polymer radicals, 
i.e., MI. or Mz. is equal to the rate of its destruc- 
tion, one can obtain the copolymerization com- 
position equation 1,2,3 as follows: 

where the quantity d[M,]/ d[Mz] represents 
the ratio of the two monomers in the increment of 
copolymer formed and [MI] and [Mz]  are the 
concentrations of the two monomers in the reac- 
tion mixture. The reactivity ratios,; rI and r, 
in the copolymerization composition equation (5) 
are unaffected in most cases by the presence of 
inhibitors, chain transfer agents, solvents and a 
small quantity of impurities. 

The polymers and copolymers of acrylonitrile 
are industrially very important. The consumption 
of acrylonitrile is very large in the rubber, plastic 
and fibre industries. 5 The  copolymerizations 
of acrylonitrile with a large number of vinyl mono- 
mers together with the values of their reactivity 
ratios have already been reported in the litera- 
ture,6 while for some compounds such data are 
still lacking. The  increasingly industrial im- 
portance of acrylonitrile demands the experi- 
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Polymerisation of acrylonitrile by garnrna radiation has been studied at roorn temper3ture in the atmosphere of 
nitrogen or under vacuum. The polymer corlversion was estimated gravirnetrically. The parameters varied were the pH 
of the medium, radiation dose and rnononier concerltration. The cffect of sulphate and chloride ions on reaction rate 
under similar conditions ofhydrogen ion concentratiorl was also investigated. It has been seen that the polymer yield is 
n~aximurii at pH 5.8 and it decreases with the increase or decrease of pH of the mcdiinn. The chloride ions decrease the 
yield to a lesser extcnt than the sulphate ions. Polymerisation occurs via free radicals forri~ation. 

During the last two decades the kinetic studies 
of acrylonitrile have assumed a position of prime 
importance in the field of high polymers. Bacon,' 
RiIorgaq2 Pinner,3 Heinaman,'+ Hussain and 
Haiders investigated the kinetics of acrylonitrile 
polymerisation initiated by K2S20s. The  kine- 
tics of radiation induced polymerisation of acry- 
lonitrile in aqueous solution have also been exa- 
mined by Collinson and Dainton,6 Okamura and 
Akihiro Sakamoto.7 

The present investigation was designed to ob- 
serve the effect of p H  maintained by H2S04 or 
HCI and NaOH on the rate of acrylonitrile poly- 
merisation initiated by Co-60 gamma radiation 
and to compare the mechanism with the earlier 
published work.5 The two mineral acids were 
selected with a view to determining the effect 
of SO q and CT ions under similar hydrogen ion 
concentration. The  effect of salts with reducing 
properties was also investigated. 

Experimental 

Materials.-Acrylonitrile supplied by B.D.H. 
was fractionally distilled to remove inhibitor. 
The  middle fraction boiling a t  78.5"C was retained. 
This gave ~ ' :~=0.8001;  n z  I .  3885, which 
agree with the values cited by Blout, Mark and 
Hokenstein.8 Sulphuric acid (E. Merck), hydro- 
chloric acid (May & Baker) and reducing agents 
given in Table 2 were used without further purifi- 
cation. 

The nitrogen used for deoxygenation purposes 
was purified according to the method outlined by 
Vogel9 while triply distilled water used for irradia- 
tion purposes was obtained by redistilling labora- 
tory distilled water over alkaline potassium per- 
manganate and then over acidic potassium di- 
chromate under a stream of oxygen. The  glass 
apparatus used for irradiation was washed with 
hot chromic acid and thoroughly rinsed with dis- 
tilled water. I t  was then heated in the furnace at  
500°C for 3 h r  before use. 

Procedzcre.-The kinetics and mechanism of 
Co-60 radiation induced polymerisation of acry- 
lonitrile were studied at 2 5 j o .  r°C by the varia- 
tion of two parameters, the p H  of the medium and 
the monomer concentration. Further, the effect 
of various reducing agents on the rate of poly- 
merisation was also investigated. The  variation 
in pH was effected with N a O H  and HCI or 
H2S04. The reaction mixture a t  required pH 
value was introduced in the specially designed 
cell and deoxygenated with the purified nitrogen 
for the optimum time (30 min) determined prac- 
tically. The reaction cell was then detached 
f r o b  the line and placed in the irradiation 
chamber for the desired period. After suitable 
intervals it was removed from the gamma cell and 
put into ice-cold water to stop the reaction. The 
percentage polymerisation was determined by 
filtering out the solid polymer and drying a t  I 1o0C 
to a constant weight. 

I n  some of the experiments the percentage 
polymerisation was also determined according to 
the procedure described in earlier work.5 

I n  a number of experiments a t  different pH 
values, the concentration of the hydrogen ion 
before and after irradiation was determined using 
a Beckmann p H  meter. T h e  variation in pl l  
was of the order of l o .  r .  

The radiation source used in this work was 
gamma cell 220 of A.E.C. Lahore (Canada), 
Co-60, 12,000 curies. A radiation intcnsity of 
4.23 x 10 20 ev/l./min was obtained by means of 
the ferrous sulphate Frickc dosimeter 10 containing 
soclium chloride as suggested by Dewhurst I' with 
a G-value of 1 5 . 6  for ferric iron. Frequcnt 
recalibration of the radiation intensity was made. 
The value was found to changc during the period 
of these investigations from 4.23 to around 4.02 x 
1020 ev/l./ min. 

Results 

The  results are given in Tables I and 2. 



STUDY OF. SOME BINARY INTERACTIONS IN SOLVENT EXTRACTION SYSTEMS 
EMPLOYING THE METHOD OF CONTINUOUS VARIATIONS 

S.S.M.A. KHORASANI and K. HAZRA 
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A rigorous treatment for studying binary interactions in solvent extraction systems by thc rnethod of continuous 
. variations haa been developed. Employing this ~r~ethod the systenls I,-KI, I,-NaOH, HC1-TBP, HN03-TBP and 

HC104-Tl3P in water-CC14 at 35f O.l°C have been successfully analysed. In all thc above systems, excepting HNO3- 
TBP, 1:l interactions uke  place. 

Job's method of continuous variationsr for 
studying binary interactions has been most fre- 
quently applied to one-phase systems. Assuming 
validity of the method to two-phase systems, 
Specker and his co-workers have absorptiome- 
trically determined the composition of a number 
of extractable complexes2 including some which 
form solvates with TBP (tri-n-butyl phosphate)3-6 
in water-organic solvent systems. Recently, 
Bukata and Marinsky7 have successfully used 
the method for identifying complexes in 
aqueous solutions in equilibrium with solid 
ion-exchange resins and we have found this 
method suitable for studying precipitation reac- 
tions as well. 8-10 The following rigorous treat- 
ment derived for solvent extraction suggests that 
binary interactions in such systems can be con- 
veniently studied by using a simple modification 
-of the method. With this method we have success- 
.fully analysed the systems 12-KI,12-NaOH, 
HC1-TBP, HN03-TBP and ~ ~ 1 0 ~ - T B P ,  in 
water-CC14 a t  35 i o .  1°C. 

Theoretical 

Let the system consist of two immiscible liquids 
-I and 2 and the principal reaction occurring be 
represented as : 

A+nB + AB, ( I )  

for which the equilibrium constant X is given by 

In  the most general case all the three entities 
A,B and ABlt may partition between the two 
liquids. Let us now choose a set of conditions 
such that the product ABn (P) and A remain 
mostly confined to phase I ,  and B distributes it- 
self freely between I and 2 so that the equilibrium 
( I )  is essentially confined to phase I. Now if 
equimolar solutions (molarity M) of the reactants 
A and B are mixed in the proportion (VT-x) and 
x ml, the total volume VT remaining essentially 

constant throughout, then a t  equilibrium, 

and C, = K.CA . C: 
I I I 

where concentrations are in millimoles. The 
activity corrections have been ignored. Since 
we have already assumed that the component A 
almost exclusively remains in phase I ,  the last 
term in equation 2 may be equated to zero and 
the relation is reduced to: 

Equation 3 on the other hand can be expressed 
as : 

C,, = Mx -nCp -D, .CB ( 6 )  
I I I 

where DB = CB /CB = constant. 
2 I 

On  differentiating the concentration terms of 
equations 5,6 and 4 with respect to x we get the 
following relations : 

and dCP/dx= K.c~-' 

{nCA .dCB/dx+CB .dC~/dx) (9) 

where all the concentration terms refer to phase I. 

The condition for a maximum or minimum in 
the plot of Cp against x is dCP/dx=o . (10) 

Therefore from equations g and 10, 



p-LEPROSOL: ATTEMPTED ELUCIDATION OF STRUCTURE BY THE SYNTHESIS OF 
RESORCINOL DERIVATIVES 
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An attempt has bee11 made to elucidate the structure of P-lcprosol by synthesising on biogentic grounds certain 
alkyl substituted resorcinol derivatives and comparing their UV spectra. and colour reactions with that of the original 
compound. 

The biosynthesis of polyketicles is known to 
involve malonyl co-enzyme-A1 and occasionally 
methyl-malonyl coenzyme-A.' The macrolide an- 
tibiotics like methymycin, erthromycin are known 
to be built up  wholly or partially in this way.3 
Lederer4 has shown that propionate (i.e. methyl- 
melonyl co-enzyme A) is involved in producing 
the terminal unit (carboxylic end) of some bran- 
ched chain acids from Mj,cobacteria. Although 
'acetate' is found to be frequently involved in the 
production of the aromatic rings,j so far 'pro- 
pionate' has not been shown to take part. Macro- 
cyclic lactone curvularin has been shown6 to be 
derived solely from 'acetate' and the ease with 
which a transannular cylisation occurs to give a 
naphthol suggests an  interesting structural and 
possibly biosynthetic link between the macrolide 
antibiotics such as methymycin and acetate 
derived phenols. 

M'oodward7 has suggested that the macrolides 
(chiefly 'propionate' derived) may be produced 
basically because of inhibition of cyclisation reac- 
tions due to the extra methyl groups. 

It seems therefore of considerable interest to 
discover whether any route to an aromatic com- 
pound involves 'propionate'. Possible compounds 
appeared to be the leprosols isolated from My- 
cobncterium leprae, 8 Unfortunately this organism 
cannot be readily grown and the substances are 
difficultly accessible. Hence it is rather difficult 
to carry out a tracer experiment. The preliminary 
investigations9 suggested that these may be alkyl 
substituted resorcinol derivatives and also quoted 
detailed UV spectra and colour reactions. Bu- 
tenandt and Stodola9 concluded on the basis of 
colour tests and U V  absorption spectra (),rrlax 
287 m , ~ )  that norleprosols are resorcinol deriva- 
tives. They also synthesised a number of possible 
models and quoted their U V  and colour reactions. 

It was therefore thought worthwhile to synthe- 
sise possible structures based on a possible bio- 
genetic relation to the branched chain fatty acids 

*Now at the North Regional Laboratories, P.C.S.I.R., Peshawnr. 

of mycobacteria, in order to compare their spectra. 
and colour reactions with those of natural com- 
pounds. Indications were that three alkyl substi- 
tuents are present in a resorcinol ,ring. 

There are a number of possible routes involving 
a straight chain fatty acid and two 'propionate' 
units (Scheme I, A,B,C). If ring closure could 
occur on a carbon carrying a methyl, then a varient 
of A is possible (Scheme I, D,E) ; as already noted 
this is unlikely. 

Model compounds synthesised by Butenandt 
and Stodola did not carry a substituent between 
the hydroxyls. I t  was our first aim, therefore, 
to synthesise compounds of this type and to check 
with less substituted models that they do not in fact 
behave like nor-p-leprosol (Table I) .  



SYNTHESIS OF SUGAR-AMINO ACID MODEL COMPOUNDS 
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I n  the course of the synthesis of 6-a1nino-6-deoxy-1,2-3,4-di-O-isopropylidcne-~-alactose, tri-(6-deoxy- 
1.2-3,4-di-0-isopropylidene-D-galactose) hydrazine was also obtained. 

Reactions of 6-aniino-6-deoxy-1 ,2-3,4-di-0-isopropylidene-D-Ralactose with O-tetrahydropyran-2-yl-N-benzyl 
sulphonyl-DL-serine and N-beozyl sulphonyl glycine, in presence of dicyclo-hexyl carbodi/imide have bcen described. 

Introduction 

In order to gain some insight into the nature 
of various possible linkages, which can theoretical- 
ly occur between a carbohydrate and a protein in 
glycoproteins and mucopolysaccharides, syntheses 
and studies of a large number of model compounds 
have recently been undertaken. In many such 
cases reported in the literature, n-amino-n-deoxy- 
D-glucose has been condensed with N-acetylated 
amino acids or peptides with the formation of an 
amide bond. '-4 A similar reaction involving 
the amino groups of amino sugars other than 2- 
amino-2-deoxy-D-glucose has hitherto been rarely 
investigated. We have therefore synthesized 6- 
amino - 6 - deoxy-I ,2-3,4-di - 0 - isopropylidene - D - 
galactose and condensed ~t witho-tetrahydropyran- 
2-yl-N-benzyI sulphonyl-DL-serine. j A similar 
reaction using N-benzyl sulphonyl glycine6 was 
also investigated. - 

Synthesis of 6-amino-6-deoxy-di-0-isopropy- 
lidene-D-galactose was reported - 1,2-3,4 by Freu- 
denberg and Doser, 7 who treated I ,2-3,4-di-0- 
isopropylidene-6-0-tosyl-D-galactose with am- 
monia to obtain the amino sugar. Thereafter, 
the isopropylidene groups were removed but the 
resulting product could not be crystallised. More 
recently an improved method of synthesis has 
been described by Veksler.8 In the present in- 
vestigation, however, the general method of Wol- 
from and Shafizadehs has been followed. 

Experimental 

Synthesis of 6 - amino - 6 - deoxy - I ,2 - 3,4 - di - 0 - 
isopropylidene-D-galactose.-A solution of I ,r-.'~,4- 
di-0-isopropylidene-6-0-tosyl-D-galactoseIO(18.6 g) 
in anhydrous hydrazine (220 ml) was refluxed at 
14.5~ for 24 hr with the exclusion of atmospheric 
moisture. The syrupy product obtained by 
removal of excess of hydrazine, was taken in 
ethanol and stirred with Raney nickel to remove 
traces of hydrazine. The hydrazino derivative 

*Now atcentral  Laboratories, Pakistan Council of Scientific.. 
and Industrial Research. Karachi. 

obtained after filtration of Raney nickel, was 
reduced in a Parr apparatus at 3 atmspheric 
pressures of hydrogen for 24 hr using Raney 
nickel as catalyst. The reaction misture was 
filtered and the filtrate on concentration yielded 
(4, 1 g) 6-amino-6-deoxy- I ,2-3,4-di-0 - isopropy- 
lidene-D-galactopyranose toluene -p - sulphonate, 
m.p. 190-192~ [ a ] :I-36" (c I .o4 in chloro- 
form). (Found:  C,52.5; H, 6 .6 ;  N, 3.4. 
C,9H29WOsS requires:C, 52.8; H, 6.75; N, 3.2%.) 
Vekslers reports m.p. 182", [ a  ] 2i -3~0 for this 
compound. 

The free amino sugar was obtained by shaking 
6-amino - 6 - deoxy I ,2-8,4- di-0 - isopropylidene-D- 
galactopyranose toluene-p-sulphonate in chloro- 
form with 50% potassium hydroxide solution. 
The organic phase was separated, dried and 
concentrated to yield a syrup. 

In a repeat synthesis as above starting with 
8.2 g of 1,2-3,4-di-0-isopropylidene-6-0-tosyl- 
D-galactose, after the isolation of 6-amino-6-deoxy- 
I ,2-3,4- di - 0 - isopropylidene - D - galactopyranose 
toluene-p-sulphonate, a second crop on recrystal- 
lisation had a melting point 190-I~IO [ a  ] k9 -100" 

(c, 0.72 in methanol). This product did not 
show a positive ninhydrin reaction. Elemental 
analysis and molecular weight. determination 



AN EFFICIENT METHOD FOR RECORDING LOW TEMPERATURE X-RAY DIFFRAC- 
TION PHOTOGRAPH 

S.A. CHAWDHURY 

Phy.rics Department, Rajshahi University, Rajshahi 

(Reccivcd August 5, 1967) 

A new experimental technique has becn dcveloped for taking X-ray photograpll within the range of gascous nitrogen 
temperature. Thc  special Nonius integratcdweisscnberg camera was used to record the fill1 range of intensity data. A 
metal dewar of special dcsisn was constructed and a stcady tenlperatLuc anywhere fro111 rooliltcmpcraturc down to -185OC 
or so was obtained. 

Introduction 
Vacuum Plug 

Low temperature X-ray diffraction technique 
not only makes possible the study of single crystals 
of interesting substances which are liquids or 
gases at  room temperature and the phase change 
of certain compounds, e.g. methyl ammonium 
alum1 a t  17o0K, but also makes available a con- 
venient means of increasing the quantity and 
improving the quality of intensity data obtainable 
from many crystalline solids. Further, the tlier- 
ma1 vibrations of the atoms are greatly reduced 
at low temp'erature and hence the anisotropy due 
to thermal vibrations is reduced to a great extent. 

The standard errors in structure analysis are 
decreased both by a reduction in the AF's and 
increase in the curvatures of electron density a t  
peak centres. At low temperature the intensities 
of reflexions, especially at  higher angles, are en- 
hanced and can be measured with a good deal of 
accuracy. Moreover, the peak curvatures are 
increased as a consequence of reduced thermal 
vibrations, and it is possible that the standard 
errors in many complkx structures can be reduced 
by a factor of two by recording X-ray diffraction 
data at low temperature. 

The technique discussed in this paper was de- 
veloped by the author a t  the Crystallographic 
Laboratory of the University of Manchester 
Institute of Science and Technology, England, 
in 1966. The photograph was recorded on a 
special Weissenberg camera built on the 
technique as developed by Krueger,= and Flet- 
cher.3 But there were certain obvious dis- 
advantages in these methods. The most. important 
of them is that the glass dewar which is used as a 
delivery tube becomes soft after being exposed 
to a low temperature for a considerable time. 
Since tubes with sufficiently high vacua cannot be 
obtained easily from commercial suppliers, it 
causes great difficulty in replacing them during 
exposure. Loss of temperature also occurs when 
the delivery component is connected to the exit 
component of the nitrogen container. The  mi- 
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nium temperature obtained by these methods is. 
about -160°C. The  method of obtaining a cold 
stream of nitrogen is quite unsatisfactory for the 
special Weissenberg goniometer. 

In  view of this, a metal dewar of new design 
was constructed and it was fitted to the specially 
constructed liquid-nitrogen container and con- 
nected to the Weissenberg goniometer. 

The High-Vacuum Delivery Tube 

Because of differential expansion and con- 
traction, the outer tube of the metallic dewar was 
of stainless steel having the dimensions external 
diameter 4" and thickness 1/8", and the inner 
tube was of German silver having the external 
diameter of 3/16" and thickness of -- I/IOO". 
The  dewar which was made right angled was. 
constructed as follows (Fig. I a)  . 
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- BUFFER ACTION OF SAPONINS 

Part 11.-Their Use as Depickling Agent 
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(Rcccived October 14, 1967) 

Saponin solutions have been for their depicMing properties. Thesc are attributed to their buffer activity, 
surface activity and to a slight amount of pretannage. 

I t  has been pointed out earlier that the saponins 
a r e  useful buffers in the 3 . 5  to 5 . o  pH  range.I 
Since depickling of the pelt also takes place in the 
same pH range, we have investigated the use of 
.saponins for this purpose. Depickling depends 
on the ease of removal of the pickling acid, hence 
substances which can diffuse out the latter from 
the pelt before neutralisation, are useful. Be- 
-cause of their surface activity saponins might 
prove effective on these lines. 

Experimental* 

Goatskins and sheepskins were subjected to the 
.standard processes of soaking, unhairing, liming, 
deliming and bating. The test pieces were pickl- 
.ed with different concentrations of sulphuric acid 
.so that pickled pieces having an acidity of I . I 
to 2.5 pH  units were obtained. The pelts were 
then divided into six lots for comparative study 
with different depickling agents, viz. sodium 
.carbonate, sodium bicarbonate, sodium thiosul- 
phate, borax, saponin and mixtures of saponin 
and sodium acetate. I 

Depickling was effected with 2 %  solution of the 
various reagents. 4 x6 in pieces of goatskin were 
introduced into a 20o-400% float with 2-10% 
salt. All percentages were based on pelt weight. 
The chemicals were added in small portions and 
the pieces were shaken for 15-30 min each time. 
'The pH was checked by means of the universal 
-indicator paper and by using a Cambridge p H  
-meter. 

Tables 1-4 list the variance of the p H  of the 
liquor having different original acidity on the 
gradual addition of saponins and the other de- 
pickling agents and also record subsequent ob- 
servation regarding the quality of finished 
leather. 

Discussion 

Pickled pelts are known to contain a small per- 
centage of acid and salt. These must be removed 
in order to prepare the pelt for tannage. One 
way of doing this would be to immerse the pelt in 
water. But this would lower the salt content 
and would swell the pelt. Addition of more 
salt may prevent this swelling but would not re- 
move the acid. One of the methods adopted in 
the leather industry is depickling which is neu- 
tralization of the acid by means of alkalis or buffers. 
The use of alkali solutions is, however, discouraged. 
Our own experiments with alkaline solutions 
reveal that the resulting leather does not have the 
desired feel. This is not unexpected since pickled 
pelts are in a state in which a large number of 
cross-linkages have been cjeaved and a quick 
removal of the acid and salt would not produce 
the desired conditions in which the pelt should be 
prior to tannage. I t  is for this reason that de- 
pickling agents which are buffers in the pH range 
of 2 .5-4. o are used. These are considered safe 
since the leather obtained from these treatments 
have a soft feel. 

Depickling then prepares the pelt for tannage. 
The pH is required to be adjusted to the desired 
acidity so that the proper groups are available for 
coord ina t i~n .~  The usual pH attained through 
depickling is 2.5-5. o which is sufficient to bring 
the pelt in the tanning range.3 The two accepted 
depickling agents are borax and sodium thiosul- 
phate. The solutions of saponin have a pH  range 
of 3.5-5 .o  depending upon dilution. Since the 
maintenance of acidity is desirable, and since 
no ill effects are observed, this buffer system may 
also be classified as a safe depickling agent. 

The depickling reaction of the saponins is 
possibly a combination of three properties: (i)  
their buffer action, (ii) slight amount of pretann- 
age and (iii) their surface activity. 



A STUDY OF SOME SOILS OF CHMATRABUR, MYMENSINGH, EAST PAKISTAN 
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(Received September 5, 1967) 

The present investigation deals with the study of the soils of Chhatrapw, Myrnellsingh, East Pakictn~l. Soils were 
studied for pH, textural separates and nutrients on 6 in. dcpth basis from 0 to 18 in. for finding out their distribution 
pattern. 

Introduction ( I )  Chhatrapur sandy loam11 (Chhatrapur sL/ l ) ,  
(2) Chhatrapur silty loam11 (Chhatrapur sL/r),  

Situated a t  a distance of 3 miles south of (3) Chhatrapur loam (Chhatrapur L) ,  (4) Chhatra- 
klymensingh, Chhatrapur is the site of the East pur sandy loam12 (Chhatrapur sL/2), ( 5 )  Chhat- 
Pakistan Agricultural University campus, covering rapur silty loam12 (Chhatrapur sL/2) and (6) 
an area of I 100 acres. Chhatrapur silty loam13 (C:hhatrapur sL/g). 

The description of the soils is as in Table I .  

A realistic planning of the experimental and 
commercial farms of the University obviously 
depends 011 the availability of the information 
on the properties of the Chhatrapur soils. No 
cystematic effort was heretofore made to study 
the soils of the area. I t  was, therefore, felt ne- 
cessary to undertake an  exploratory study of the 
soils of Chhatrapur. 

I The climate of the area is warm humid with a 
wet summer, and a dry and moderately cold 
winter. The average annual rainfall, tempera- 
ture and humidity are respectively 91 in, 770°F 
and 87.4%. The vegetative association of the 
area consists of native grass (Gynodotz dacgdo?z pers.), 
sporadic palms (Borassus flabellifer L.) and agri- 
cultural crops such as rice (Orira sativa), jute 
(Corchorus spp.) etc. The old Rrahmaputra 
river runs along (almost parallel to) the area 
towards east. The  river gets full almost to the 
bank during the wet season but the level of water 
in the dry season falls down to almost 251/0 of 
the wet season level. 

\ , 
Information on the age and geology of the area 

is very meagre. I t  appears from the scanty litera- 
ture on the post-Miocene geological history of the 
Indo-Pakistan Subcontinent that the upliftment 
of the high land which includes Chhatrapur took 
place as a result of the last orogenic movement in 
pleistocene ( I  million years ago) which caused 
the upheaval of the ferrugineous argillites to cover, 
among others, the district of Mymensingl1.4,7 

Sampling and Analyses 

Soil sampling was done from undisturbed sites 
to find their inherent natural properties. Samples 
were taken on 6 in. depth basis. 

Soils were analysed for p H ;  test.ural separates; 
total nitrogen; organic carbon; (NH4-and NO3-) 
nitrogen; available phosphorus, potasslum and 
sulphur; water-soluble magnesium, calcium, 
potassium and iron a t  field p H ;  and exchange- 
able calcium; magnesium potassium and total 
exchangeable metal ions. The  results of analyses 
are given in Tables 2 and 3. 

The p H  values were determined by a glass 
electrode using I :5 soil-water suspension, me- 
chanical analysis was done by pipette sampling 
method and ammoniacal-and nitrate-nitrogen 
were determined on KC1 leachate as outlined by 
Piper.s Available phosphorus ( 0 . 0 0 2 ~  H,SO, 
soluble) was estimated by Truog's6 method, pot- 
assium by Dyer's1 I % citric acid extraction method 
and sulphate by Karim and Iajuddin's2 extraction 
method. Extraction for magnesium, calcium, 
potassium and iron a t  field pH was done with 
C0,-saturated water a t  I : 10 soil-extractallt ratio 
and laboratory analyses were done following the 
methods outlined by Piper.5 

Discussion 

Textural Separates ( Table 2) 

Field Report (a) The ~\~on-colloid Fraction.-The figures in 
Table 2 show that fine sand is rather insignificant 

After a reconnaissance survey of the area under in all soils irrespective of depth. In  general, 

, the investigation, a number of soil types were the vertical distribution pattern of the fine sand 
encountered which have been tentatively named -coarse sand ratio down the depths does not show 
after their surface texture and locality name as any uniformity or regularity. 



PREPARATION AND STUDY OF ACID-PROOF BRICKS FROM INDIGENOUS RAW 
MATERIALS 
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(Received July 23, 1965; revised January 1, 1968) 

A number of compositions for acid-proof bricks were formulated and tested for properties like firing shrinkage, water 
absorption, bulk density, crushing strength and acid resistance. Successful compositions possess properties far superior 
to the rrlininium standard specifications. 

Acid proof bricks and cement find considerable 
use in the chemical industry of Pakistan. All 
requirements are at present being imported. A 
suitable cement has already been successfully pre- 
pared.1 This communication deals with the 
preparation of white stone-ware type acid-proof 
bricks. 

Hard porcelain and some stoneware which 
closely resembles the former, are the most acid- 
resisting materials. 

The main requirements for suitable acid proof 
bricks are: (a) a total linear shrinkage of not more 
than 8%;2 (b) a crushing strength of a t  least 
~o,ooo lb/in2; (c) a maximum average water 
absorption of 6% and 1% for types H and L* res- 
pectively;3 (d) a weight loss in sulphuric acid not 
greater than 20% for type H and 8% for type L 
respectively. The degree of acid-resistance is 
largely governed by the water absorption and the 
extent of vitrification.4 

The essential raw materials namely siliceous 
clay, feldspar and quartz are abundantly available 
in the country. This investigation was, there- 
fore, undertaken with a view to developing and 
exploiting the indigenous sources. 

Materials and Methods 
1 

Fire clay (-150 B.S. mesh) from Musakhel 
(District Mianwali), feldspar and quartz (-200 
B.S. mesh) from District Hazara were used in this 
investigation. These materials have already been 
de~cribedj,~ and their chemical composition is 
given in Table I .  \ 

Weighed quantities of the ingredients were 
thoroughly mixed and bricks of size 2;lin. x nin. x 
 gin. were prepared by the semi-dry process in a 
mechanical press. The bricks were first air-dried 
and then fired a t  different temperatures. The 
rate of heating in each case was 150°C/hr. 

*Type H is intended for use where thermal shock is a service 
factor and type L is intended for use where minimum absorption is 
required and thermal shock is not a service factor. 

Quartz Feldspar 
(Abbot- (Abbot- (Mianwali) abad) abad) 

Ignition loss 7.4 0 . 2  I 0 .15  
s i o z  66.4 97.13 66.69 
A1203 2 1 .  19 1.395 '7.57 
F e n 3  0.81 0.035 0 . 2 1  

CaO Traces 0.88 I .24 
MgO Nil 0.35 - 
Alkalies - - 13-93 

. Fired linear shrinkage a t  different temperatures 
was determined by the usual method of measuring 
the difference of shrinkage marks after firing. 

Bulk density, water absorption and acid resist- 
ance were determined by ASTM meth0ds.7,~ 
Cold crushing strength of the bricks was deter- 
mined on a Universal Testing Machine "Avery" 
Model 71 10 with 50 tons load capacity. 

Results and Discussion 

A preliminary study was first made on five 
compositions S I  to Sg (Table 2) containing 4* 
60% clay and 15-35% feldspar, quartz being 
constant a t  25%. This work indicated that the 
bricks fired below 1200°C did not possess any 
satisfactory property and in particular, the crush- 
ing strength was too low. Further work was, 
therefore, confined to working temperatures of 
1200°C and above and the composition range was 
extended to include sample S6, S7 and S8 (Table 
2). 

Examination results obtained on firing at 
1200°C for I hr (Table 2) ,  it may be seen that in 
samples S2 to S6 the bulk density increases with a 
decrease in feldspar content and a complementary 
increase in clay content. Crushing strength also 
follows the same pattern. These results are contr- 
ary to expectations in view of the fact that with 



APPLICATION OF CIRCULAR THIN-LAYER CHROMATOGRAPHY IN THE ANALYSIS 
OF PAKISTANI MINERALS 
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(Received December 15, 1967) 

Analysis of ten Pakistani minerals, haematite, magnesire, bentonite, dolomite, gypsunl, baryte, bauxite, stibnite, 
cuprite and chromite was carried out qualitatively by circular thin-layer chro~natograpliy. The results thus obtained 
were compared with the results obtained by emission spectrographic analysis of the sarrie samples. The resi~lts are com- 
parable and the circular thin-layer chromatogmphy can be applied safely for routine qualitative analysis of minerals and 
provides another method for analysis in the !aboratory. 

Introduction 

The different techniques which have been al- 
ready used for analysis of minerals are emission 
spectrography, polarography, chemical analysis 
and chromatographic methods. Facilities of 
spectrographic and chromatographic methods for 
qualitative work were available and so these two 
methods were selected for the analysis of minerals. 
Thin-layer chromatography was selected for two 
basic reasons; firstly, the technique is very simple 
and selective; secondly, a modification of this 
technique has recently been introduced by Hashmi 
et al.12 relating to the method of Meinhard and 
Hall3 for micro-circular thin-layer chromatography. 
Hashmi et al.l.2 developed an analytical scheme 
which includes about forty cations for detection 
and confirmation. This scheme is based upon 
seperation of cations into five different groups 
by means of solvent extraction,4 with modification 
to include more cations. The groups of cations 
are analysed subsequently by circular thin-layer 
chromatography. The method is simple and 
the development of a chromatoplate is complete 
within 2 minutes. The results are reproducible. 

Samples were analysed qualitatively with the 
help of circular thin-layer chromatography and 
results were compared with those obtained by 
emission spectrograph, 

Experimental 

(a) Circular Thin-Layer Chromatographic Analysis 

Reagents.-All reagents were of analytical grade; 
aluminium oxide D-5, CAMAG, with 5 % Q S 0 4 ,  
as binder; silica gel D-0 ,  CAMAG, without 
binder; spray reagents (see Table 2). 

Apparatus.-Circular thin-layer chromatographic 
apparatus;' applicator, CAMAG, Switzerland; 
glass plates ( 2 0  x 10 cm) ; levelling table; all-glass 
sprayer; hot-air blower; spotting capillaries; 
separating funnel; Agla micro-syringe. 

Procedure.-Five g alumina D-5 or silica gel 
D - 0  was mixed with 16 . o  ml distilled water in a 
pestle and mortar. The slurry thus formed was 
placed in the applicator, which was pre-adjusted 
to produce layers of 2,501~ thickness. Thoroughly 
cleaned and dried plates were passed through the 
applicator in succession and coated plates were 
left over at room temperature for 24 hr. Dried 
plates in this way were used throughout the 
analysis. 

A solution of 4-5% mineral was prepared ac- 
cording to Scottss standard method of preparing 
solution for chemical analysis. Then by applying 
the solvent extraction scheme given in Table I ,  

all the cations present were divided into I-V 
groups. The cation solutions were analysed 
qualitatively for different groups by circular thin- 
layer chromatography. About I U I  of the group 
solution was applied on the thin adsorbent layer 
and the spot was dried with the help of hot air 
blower. The developing chamber with the speci- 
fic solvent (Table 3) in it was placed on the spot 
and then developed by irrigating pipette, with the 
same solvent as one in the developing chamber. 
The developed plate was sprayed with the chro- 
mogenic reagent of that group, and the coloured 
rings thus developed presented the analysis of that 
grocp. The cations were identified by the colour 
and Rf value of different rings. All the groups 
were analysed in this way and the results are 
summed up in Table 4. 

(b) Emission Spectrographic Anal_llsi.c 

Hilger medium quartz spectrograph was used 
for spectrographic analysis. Graphite electrodes of 
the arc system were cleaned and the arc was 
struck by applying electric potential to the 
electrodes. After necessary alignment of optical 
and recording system, the spectrun of the arc of 
electrodes was recorded on a photographic plate. 

The experiment was repeated with another set 
of graphite electrodes, lower one carrying the 
mineral sample and recording the emission spectra 
of each mineral on a photographic plate. Analysis 
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Reduction of Pakistani gypsum with carbon (wood charcoal) has been investigated at different temperatures and 
percentages of carbon by weight. The optimum conditions found for this reduction are 850-900°C, 20--25% carbon 
and 0.5-1.0 hr duration. 

Extensive deposits of good quality gypsum 
occur in West Pakistan.= I t  is chiefly used in the 
cement industry and in the manufacture of am- 
monium sulphate a t  the Daudkhel Fertilizer 
Factory. In  view of the shortage of natural de- 
posits of elemental sulphur and sulphides in Pakis- 
tan it is imperative that attempts should be made 
to utilise this important economic mineral as a 
source of sulphur and sulphur compounds. 

Calcium sulphide is an industrially important 
chemical, used in the production of sulphur by 
the Chance-Claus2 process, in the treatment of 
waste liquor from paper mills,3 as an insecticide 
and germicide, and as a depilatory in the leather 
industry. It is usually prepared iy the reduction 
of gypsum with carbon4-I0 or reducing gases " - I $  

Varying conditions of temperature and carbon- 
to-gypsum ratio have been reported in the litera- 
ture for the reduction of gypsum with ca.rbon. 
The percentage of carbon used for the reduction 
varies between 30-8oo& and the temperature 
\,ariation reported are between 800-IIOO@C. 
This is mainly because these conditions vary from 
ore to ore depending upon the nature of the ore, 
impurities present in the ore, and the form of 
carbon used for the reduction. The present in- 
vestigation was undertaken to investigate the 

TABLE I .  

Sample Sample Sample 
A B C 
% :4 % 

Humidity at 50°C 0.05 0 .18  0.23 
CaS04,2H20 96.10 86.40 92.40 
CaC03  3.10 5.02 0.99 
MgCO3 - 6.30 2.80 
SiO, 0.30 0.70 0.90 
R 2 0 ,  0 .30 1.29 2.62 

perature study. The crucibles with contents were 
first heated to 250'C for 0 . 5  hr to expel most 
of the water in order to prevent the spurting at 
elevated temperatures. Then they were placed 
in a muffle furnace at the fixed temperature for a 
definite period. Three crucibles were withdrawn. 
a t  intervals of I 5 min. &hr, r hr, I Qhr and 2hr. 'The 
studies were undertaken at 700, 800, 850 and 
goo3C. Thus reduction of gypsum was investi- 
gated by taking samples in triplicate for cvery 
time interval at the fixed compositioc and tem- 
perature. 

u 2 

optimum conditions of the reduction of the in- After ignition the crucibles were cooled in a 
digenous gypsum with with a view to desiccator and reweighed. 'The sulphide formed 
develope a method for the production of calcium was determined iodometrically~Is 
sulphide from the locally available raw marerials. 

The reduction of calcium sulphhate to calcium 
Experimental \ sulphide takes place through two different reac- 

tions as shown below : 
Materials.-The gypsum ore of Daudkhel was 

used. The chemical composition of these different CaS04+4C t4C0 ( H -  I 03, B g j  
samples used is given in Table I.  

r 
CaS04+nC -CaS+2CO, ( H -  187.8) I1 

Wood of the cO1n~osition Reaction 1 is favoured by the excess of carbon 
was 89 .95% ; ash, 5 .  '4% ; while the second reaction predominates lolv 
moisture, 4.90%. amount of carbon. 

Procedure.-Mixtures gypsum mesh) The calcium sulphide formed in the absence of 
and (200 mesh) 15-300/6 carbon on prolonged heating may be reoxidized 
of the latter by weight were prepared. Each to calcium sulphate. 
mixture (10 g) was placed in a china crucible. 
Thus 15 crucibles were charged for each tern- CaS 4-20, CaS04 



STUDIES ON THE DESULPHURISATION OF BARIUM SULPHIDE WITH HEMATITE 
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The des~~lphurisation of UaS with iron oxide has been investigated. A tnaximu~n desulpl~urisation of 72% has 
been achieved in solut~on with activated iron oxide at 90°C in 30 min. The  ratio of UaS to ferric oxide for this reaction 
has been found to bc 1 :5. Solid barium hydroxidc of 95% purity is ohtaincd b y  the fractional crystallisatio~i of the 
desulphurised I3aS solution at O°C. 

Attempts have been made for producing indus- 
trially important chemicals from the barytes 
occurring in West Pakistan. The barytes has 
been successfully reduced to barium sulphide 
by using Sui gas1 and c h a r ~ o a l . ~  Ohshima el 01.3 
have prepared barium hydroxide from barium 
sulphide using ferric oxide, obtained by the oxida- 
tion of iror, pyrite. 

The present investigation was undertaken to 
producc barium hydroxide by the desulphurisa- 
tion of barium sulphide with indigenous hematite. 
Hematite is found in abundance in Icalabagh and 
Hazara districts. 

Experimental 

Alfalerials.-The 1,arytes of Kohala, District 
Hazara (91% barium sulphatc) and the hematite 
of Langrial, District Hazara (76:/, FezO,) were 
usrd. 'Thechemical analysis of these ores is 
given in Table I .  

Rary tes Hematitc 
(% :4 

RaSO, . . 
FelOj . . 
Al2O3 . . 
TiO, . . 
SiO, . . 
CaO . . 
hIg0 . . 
P 2 0 ,  . . 
Loss on ignition 

- 
75.62 
2.44 
0.16 

10.48 
0.36 
0.26 

traces 
10.26 

BaS (black ash) used for experiments was pre- 
pared by the reduction of barytes with charcoal. 

Activation of Hematite.-The natural hematite was 
not a good desulphurisation agent. The maximum 
desulphurisation was 7% (Table 4b). Hence 
the need for the activation of ore was realised 

and the activated iron oxide was prepared by t h e  
following methods. 

(a) Sodium Hydroxide Method.4-Hematite was 
activated with 40% NaOH solution. T h e  
Fe203.H20 obtained was washed free from 
alkali and dried a t  80°C. 

(13) Sodium Carbonate Mekhod.4-Hematite ore 
was fused with sodium carbonate in the ratio I : r .  
?'he melt was kept at  850" for 4 hr. The  resulting 
mass was extracted with water, filtered, washed. 
and dried in air. 

(c) 2'ellow =-Fe203 by Balz Method.5-'The 
Balz method for the preparation of a-Fe203, 
from ferrous salts was modified. Hematite (roo g) 
was treated with 2 j o  ml I : I  HCI. The reaction 
mixture was heated on water bath to a small 
volume and then 250 ml I : I  HCI was added. 
I t  was again heated to dryness on the water bath. 
The dry mass was dissolved in 250 ml hot water 
and filtered. I t  was further diluted to I l . ,  heated 
on a hot plate and carbon dioxide-free air was- 
bubbled through it for 2 hr. I t  was cooled and 
to it 3 1. 4% NaOH solution was added in small 
portions with constant stirring. The  suspension 
was subjected to a brisk stirring for 2 hr and then 
filtered. The iron oxide obtained was again 
suspended in water and washed by decantation 
to remove excess chloride ions. The suspension 
was finally filtered, washed until free of chloride 
ions, drained and dried in air. 

(d) Ferric Oxide Hydrate by Oda Method.6-Oda. 
method was adopted and modificd to get ferric 
oxide from hematite. Hematite (200 g) was treated 
with 250 ml r : I  sulphuric acid on a hot plate 
for 2 hr, then cooled, diluted with 200 ml water- 
and filtered. The filtrate was finally diluted to. 
4 1. Two litres of this stock solution was taken 
and to it IOO ml r : I  NH40H was added. Through 
this suspension was passed C02-free air briskly 
for 4 hr. This aerated suspension of hydrated 
ferric oxide was then added to I .25 1. of the re- 
maining stock solution and the temperature raised 



STUDIES ON THE NUTRITION OF FUNGI 

Part 111.-Comparative Study sf Nutrition Requirements of Some Members of Monili- 
aceae and Dematiaceae 

(Miss) S. ASJAD HASAN and S. SHAHID HUSAIN 

Central Laboratories, Pakistan Council of ScientiJic and Industrial Research, Karachi 

(Received August 17, 1967) 

A co~nparative study of the nutrition requirements of some n~en~bers of fanlilies ~e~nat iaceae  and Moniliaceae has 
been carried out. Pe~~icillirrm lilncinrml T h o n ~  belonging to Moniliaceae yields the maximum amount of rnycelial mat 
at all the five concentrations of carbon, not only in comparison with the members of Deniatinceae but also within nlenl- 
bers of Moniliaceae. Rolryofricli~~m sp. Saccardo and Marchal a member of Dematiaceae utilized carbon from glucose less 
profitably as compared to other fungi of both families except Doctyliirmfi~snrioides Fragoso et Ciferri which at a carbon 
concentration of 2 per rent produced less growth than Botryofricliirm sp. 

Aspegillirs sclerotior~~~i Huber of Moniliaceae, in general, utilized nitrogen from glycine most profitably while Petri- 
cillifrm lilacintrm of the same family and Alternaria tennissimn (Fr.) Wiltshire of De~natiaceae poorly i~tilized nitrogen from 
glycine. 

From the above rcsults it appears that members of Moniliaceae are better adapted to the utilization of carbon 
and nitrogen from glucose and glycine respectively than ~nembers of Dematiaceae. 

Introduction 

The importance of carbon and nitrogen, the 
two elements playing a vital role in the nutrition 
and metabolism of fungi, is a recognized fact. 
I t  is well known that different organisms respond 
differently to the same food. Various fungus 
physiologists have concluded that species of the 
same genus behave differently to the same source 
of nitrogen and carbon1 and even the strains are 
reported to be selective utilizing the same s o u r ~ e . ~  
Lilly ,and Barnettl observed that among the 
monosaccharides, glucose proved to be the best 
source of carbon. Steinberg3 and Lilly and 
Barnett4 reported the promoting effect of glucose 
on Aspergillus niger and Sordaria fumicola respective- 
ly. Hawkers reported that mycelium produced 
by ~Melanospora destruens was greater when grown 
on a medium containing glucose as source of 
carbon. Volkonsky6,7 reported that alanine, serine, 
cystine and phenylalanine were superior amino 
ac~ds  for supporting the growth of the members 
of family Saprolegniaceae. 

Steinbergs studied the effect of 22 amino acids 
In Aspergillus niger and concluded that 7 of these 
mino acids were the excellent source of nitrogen 

5r A. niger. Stocks and Ward9 observed con- 
iderable differences among the amino acids as 
ources of nitrogen for Rhizopus nigricans. SarbhoyIo 
tudied the effect of different sources of carbon 
nd nitrogen on six species of the genus zygorhy- 
thu. Sorenson and HesseltineH showed the 
timulatory affect of glucose on disaccharides in 
)romoting the growth of Rhizopus oligosporus. 

The authors12,13 have reported the affect of 
lifferent concentrations and sources of carbon 

and nitrogen on the growth of Fusarium dinzerum 
and Helminthosporium anomalum. The present- in- 
vestigation was undertaken for studying the 
different response between some members of 
Moniliaceae and Dematiaceae and also for dif- 
ferentiating among the members of the same 
family with regard to the utilization of glucose 
and glycine which were used as source of carbon 
and nitrogen respectively in various concentra- 
tions. Four representative members of Monili- 
aceae and three members belonging to Demati- 
aceae were used in this investigation. 

Materials and Methods 

Aspergillus jicmigatus Fresenius, A. sclerotiorum 
Huber, Penicillium lilacinurn Thom and D a c ~ l i u m  
,fusarioides Fragoso et Ciferri belonging to Moni- 
liaceae and Alternaria tenuissima (Fr.) Wiltshire, 
Curvularia verruculosa Tandon et Bilgrami and 
Botryotrichum sp. Saccardo and Marchal represent- 
ing Dematiaceae were used? as representative 
members of the two families under investigation. 

The fungi were grown in Czapek's culture 
solution. (sodium nitrate, 2 . og ; potassium 
dibasic phosphate, I . og; potassium chloride 0.5%; 
magnesium sulphate, o .  5g; ferrous sulphate, 
o .  o ~ g ;  and sucrose, 30 g). Sodium nitrate in the 
original medium was replaced with glycine and 
sucrose with glucose, the two sources of nitrogen 
and carbon respectivdy used in the present in- 
vestigations. The  medium was buffered. 

Five different concentrations of nitrogen, o . 01, 

0.05, 0.  I ,  0 .5  and I .  Q per cent and carbon 0.5, 
I . o, 2 .0 ,  4. o and 6 per cent calculated with the 
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OCCURRENCE O F  DACTYEOGYRUS CRUCIFER WAGENER, 1857, D. SIMILIS 

WEGENER, 1909 AND D. SPHYRNA LINSTOW, 1878 (MONOGENEA: DACTYLOGYRIBAE) 
ON THE GILLS O F  ROACH RUTILUS RUTILUS (L.) IN  RQSTHERNE MERE, CHESHIRE 

S.S.H. RIZVI* 

Department of ~ o o l o g ,  University of Liverpool, Liverpool, England 

(Received August 30, 1967: rcvised October 18, 1967) 

Ductylc~~yrrrs  crirc(fer, D. sirtlilis and D. syltyrrrn are recorded for the first time in the British Isles. They occurred 
on the gills of roach Rutihrr rrrtiltts in Rostherne Mere, Cheshire, an eutrophic lake. .4 coniparison of the British speci- 
mew with thosc from other coitntrics was made. Thc dimcnsior~s of the hooks atid copulatory organs were the same. 

In t roduc t ion  

The first British record of a Dacty10~~ru.s sp. 
\vhich has remained unidentified, was made by 
Ashworth and Bannermann2 from the gills 
of minnow Phoxinus phoxinus (L.) in Scotland. 
VickersI9 reported the presence of an  undeter- 
mined Dactylogyrus species on a rudd Scardinius 
er$hrophthalmus (L.) from Ireland. Bychowsky3 
listed 221  species of Dactylogyrus found all over the 
world, and Gussevg counted about 260 species 
in Soviet Union alone. Dawes4 suggested that 
some species of Dactylogjlrus might occur in British 
waters, because of the large number of species 
found on similar fish in Continental Europe. 

Three species, Dac~ylogyrzcs crucifer Wagener,20 
D. sirnilis Wegener,2' and D .  .rphyrna Linstow,9 
have now been found on the roach Rutilus rut i lu~ 
iL.) of Rostherne Mere, Cheshire, an  eutrophic 
lake. This lake is I . I x 0 .6  km in size, and is 
situated in the north of the County of Cheshire at  
a distance of about 50 km from Liverpool. 

The hooks and the copulatory organs of the 
worms are the only structures dealt with here, 
because they are of importance in the specific 
identification of the members of the Dactylogy- 
ridae. They are sclerotized bodies, and so are of 
constant shape. 

Mater ia l s  a n d  Methods  

The parasites were collected from freshly cap- 
tured fish. The gill filaments bearing the worms 
were placed in cold water, the mucus was remwed 
kom the worms, and they were then fixed and 
stored in an alcohol-formol-acetic solution (formula 
nf Van Cleave). I 8  For examination the specimens 
wfre mounted in glycerine jelly, as recommended 

Gussev (personal communication). Details 
the hooks and copulatory organs were revealed 
the use of the phase contrast microscopy. 

coc 

- 

'Present address: Zoology Dcpartnient, Governtrient Degrcc 
l e~e ,  Sukkur, West Pakistan. 

Dactylogyrus cruczjk Mragener20 
Syn Dactylogyrus dujardianus Linstow,9 

Xeodactylogynus crucifer ( Wagener, I 857 )"C 
Price l 2  

Previous Records-Authors : Sproston,I7 Dawes,s 
Gussev,7 Roman,IS Ergens,s Lucky and DykI@ 
Bychowsky,3 Prost,I3 Agapova,I Prost,T4 Roman,16 
erg en^,^ Gussev.8 Fish hosts : Scardinius ery- 
throphthalmus (L . ) ,  Rutilus rutilus (L . )  Rutilus rutilus 
.fluoiatilis (L.) Leuciscus leuciscus (L.) Leuciscus idus 
(L.) Alburnur alburnus (L.) Blicca bjoerkna (L.) and 
,.lbramis brama (L.) 

Specimens Collected.-Seven hundred and eighty 
specimens of D a ~ t y l o ~ g ~ r u s  crucifer were collected 
from the gills of 199 roach from March 1963 to. 
February I 964. 

Description (based on a study of 5 specimens).- 
hloderately large dactylogyrid with a total 
length of o .82-o .94 mm;  width o .og-o. I I mm. 
The  marginal hooks are fourteen in number, 
ofapproximately equal size, length 0.03 I-0.037mm. 
Each marginal hook has a n  ovate base, 
a comparatively short shaft, a sickle-shaped 
end and a needle-like process which is not very 
distinct (Fig. I ,  No. I to 7). The  central hook, or 
anchor is slim with a recurved blade and an  inner 
root longer than the outer one (Fig. IA).  The  
total length is o .o41-o .o51 mm, the inner root 
o .or 5-0. 01 7 mm, the outer root o .oo5-o. oo7mm, 
the shaft 0.03-0.036 mm, and the point o .  015- 
0.017 mm. The linking bar is more or less ox- 
yoke shaped with rounded ends (Fig. IR),  its 
dimensions are 0.005-0.006 by 0.023-0.028 mm. 
The accessory bar is composed of dorsal and ven- 
tral plates, the dorsal plate with two widely 
separated arms and the Antral  plate with two 
fan-shaped processes (Fig. I C). The  dimensions of 
the accessory bar are 0.02-0.025 by 0.023- 
0.026 mm. The  copulatory organ is composed of 
a supporting apparatus and a duct (Fig. ID). 
The  supporting apparatus is made up of three to 
four pieces, which are of a complex arrangement, 
The proximal part of the duct is figure 8 shaped- 



. SALIMUZZAMANIA UNIFORMIS (CHAMPION) GEN. M. E T  SP. COMB. NOV. 
(COLEOPTERA: ANTHICIDAE, EURYGENIINAE) F R O M  GUATEMALA* 

Central Laboratories, Pakistan Council of Scientijc and Indztstrial Research, Karachz 

(Kcceived April 8, 1967) 

The holotype of Elrrygerli~r rrnj'v~t~is Champion was examined and the species transferred to a new genus, 
Snlitt~~czzurrrnr~io. A new combination S. r~~rifcr~ilis (Champion) has been proposed. The new genus differs fro111 all 
0 t h ~ ~  genera in the Eurygeniiui in having a narrow neck. 

In t roduc t ion  Punctures.-On elytra fine. 

The Guatemalan species was originally placed1 
in Euryge?zizts Ferte-Senectere by Champion 
but he later stated "(  E. uniformis) would doubtless 
be better placed el~ewhere."~ The author has 
examined the holotype and agrees with the above 
view. A new genus (Salimuzzamania) is pro- 
posed to receive the species. This genus is unique 
in the tribe in having a narrow neck. The  neck 
is considered 'narrow' in the Anthicidae when its 
width is less than half the width of head across 
tempora, otherwise it is described as being 'wide'. 
The neck in Salim~z~amania is narrower than in 
Macratriomima Champion of this tribe but is wider 
than in the Macratriiuae or Anthicinae. 

Some other genera of the Eurygeniini with 
unique distinguishing characters are Steri~hodolz 
Abeille with appendiculate tarsal claws, and 
n'eostereopalpus Abdullah with compact and 
reduced ovipositor. Females of S.uniformis 
(Champion) and Pseudobactrocerus fasciculatus 
(Champion), another Guatemalan species, are 
rather similar4 but the male of S. uniformis is not 
known. As in the case of the North American 
Retocomus Casey, additional collecting will doubt- 
less reveal many undescribed forms.5 

In  my key to the New World genera of the 
Eurygeniini, Salimuzzama~zia keys out to Mastoremus 
Casey but it differs from this and other genera 
in the character of the neckc 

Descr ipt ion 

Salimuzzamania gen. n. 

Diagnosis.-The presence of narrow neck (less 
than half as wide as head across tempora) dis- 
tinguishes this genus from all others in the tribe 
Eurygeniini. 

Vestiture.-Pubescence uniform; elytra imma- 
culate. 

~~ 

*Publication number 64 on the Coleoptera. 
TSupported by a Postdoctoratc Fellowship of the National Re- 
search Council of Canada at Macdonald Col le~e  of McGill 
University in 1965. 

Head.-Widest across eyes. Tempora pro- 
minent. Fourth segment of maxillary palp sub- 
cultriform. Eyes emarginate, not protuberant. 
Antennae filiform; eleventh segment less than 
twice longer than tenth segment. 

Thorax.-Pronotum sligl~tly constricted near 
middle (weakly companulate), widest sub-apically 
above middle. Mes-episterna meeting in front 
of mesosternum. Wing with anal cell open; 
anal lobe prominent. Legs without ctinidia and 
metastemum not spinous. 

Abdomen.-Seventh tergite slightly produced at 
apex in female (Fig. 2). Ovipositor with styli 
borne on apex of incompletely 2-segmented coxites 
(somewhat as in Pedilnts Fischer) (Fig. 3 ) .  

Type species.-Eurygenius uniformis Champion= 
Salimuzzamania u?ziformis (Champion) comb.  nov. 

The author feels considerable pleasure in nam- 
ing this genus in honour of Professor Sali- 
muzzaman Siddiqui, F.R.S., of the University of 
Karachi. 

Salimzizzamartia unzjio~mis (Champion) comb. 
nov.- (Figs. 1-3) 

Holoppe.-Female (author's no. 52 7),  GUATE- 
MALA: San Geronimo (G. Champion), in the 
British Museum (Natural History) London. 

Co1our.-Brown; slightly blackish-brown along- 
sides of tempora and pro~lotum; eyes black; mandi- 
bles black a t  apices. 

\ 
Vestiture.-Pubescence sparx, consisting of ie- 

cumbent, short, brown hairs, not concealing sur- 
face sculpture below. 

Head.-Slightly wider than pronotum a t  its 
widest part. Mandible entire a t  apex. 



NEW OLD WORLD GENERA OF THE EURYGENIINI (COLEOPTERA: ANTHICIDAE)" 

Central Laboratories, Pakistan Council o f  ScientiJic and Industrial Research, Karachi 

(Received April 8 ,  1967) 

Two new genera and seven new specific combinations are proposed from type material in the 
British Museum (Natural History) London, Museum National d'Hisroire Naturele Paris and Zoologisches 
Museu~n, Humboldt University, Berlin A key to 12 genera and 28 species is included. 

Introduction 

The author has earlier presented a key to the 
I iew World genera of the Eurygeniini.! A key 
to the Old World genera and species is presented 
in this paper. The genus Euqyenius Ferte-Senec- 
tere has been restricted to the New World and the 
Old World species are placed in new genera. The  
types of all the species treated here have been 
examined and it is hoped that, by additional col- 
lection as in the case of Retocornus Casey, many 
undescribed species will be discovered in the 
f u t ~ r e . ~  

A key to 12 genera and 28 species follows. 

Key to Old World Genera and Species 
of  the Eurygeniini 

. . . . . . . . . . . . . . . . .  I .  Tarsal claws simple.. .7 

. . . . . . . . . . . .  Tarsal claws appendiculate.. 
Steriphodon Abeille. . . . . . . . . . . . . . . . . .  2 

2.  Fourth segment of the maxillary palp cul- 
triform; elytra finely punctate (S. India) 3 

Fourth segment of the maxillary palp securi- 
form; elytra coarsely punctate (Bengal) 
S. abdominalis (Pic) Abdullah 

5. Abdominal appendage extending to the 
apex of the second visible sternite; tegmen 
with the basal-piece shorter than the 

. . . . . . .  parameres. S .  scoparius (Cham- 
pion) Abdullah 

Abdominal appendage extending to less 
than half the length of the second- visible 
sternite; tegmen with the basal-piece 

. . . . . . . . . .  longer than the parameres.. 
S. doncasteri Abdullah 

. . . . . .  6. Seventh tergite weakly emarginate.. 
S. indict~m Pic 

. . . . . .  Seventh tergite deeply emarginate 
S .  scoparius (Champion) Abdullah 

7. Neck narrow (i.e., half or less than half the 
width of head across tempora) (New 

. . . . . .  Guinea) Macratriomima Champion 
. . . . . . . . . . . . .  . h I .  lobigera Champion 

Neck wide (i.e., more than half the width of 
. . . . . . . . . . . . . . . . . .  head across tempora). 8 

. . . . . . . .  8. Elytra vittate (Australia) Egestria 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pascoe 9 

. . . . . . . . . . . . . . . . .  Elytra. not vittate.. . I O  

3- Abdominal appendages present.. . . . . . . . .  9. Fourth segment of the maxillary palp cul- 
males . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 triform; eleventh antenna1 segment nearly 

as long as three preceding segments com- 
. . . . . . . . . . . .  Abdominal appendages absent.. . . . . . . . . . .  bined or less. .E. taeniata 

females. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 Pascoe 

4. Abdominal appendage long, extending from Fourth segment of the maxillary palp suh- 
the first visible sternite to third; seventh cul triform ; eleventh an tennal segment 
sternite emarginate; eighth tergite entire nearly as long as four preceding segments 
S .  indicurn Pic combined or more. . . . . . . . .  .E. antenna1i.r 

Armstrong 
Abdominal appendage short, extending from 

the first visible sternite to second; seventh Io.  pronoturn distinctly constricted near middle 
. . . . . . . .  sternite entire; eighth tergite emarginate 5 (i.e. campanulate of authors) I I 

- -- 
*Publication number 65 on the CoIeoprera. Pronotum not constricted near middle. . 27  



ZOOGEOGRAPHY OF FRESH WATER FAUNA OF INDUS VALLEY 

Department of zoology, University of Karachi, Karachi 

(Received October 4,,  1967) 

The history of the Indus river and its tributaries 
is both interesting and highly disputed. Not only 
has the Indus been changing its course on a very 
wide scale but the origin and evolution of the 
entire river system flowing into it have been 
subject to great changes during the palaentological 
eras since the Tertiary period. 

The well known Rritisli geograptiers,Pilgrim and 
Pascoe, had suggested that towards the end of the 
Tertiary era, when the Himalayan mountains 
were in the process of formation, there flowed a 
gigantic river named "Indo Brahm" along their 
southcrn slopes. This great river flowed from the 
eastern end of the Himalayas along its whole 
length and deflected towards south after abutting 
against the Hindu Kush mountains. This river 
finally flowed down into the Arabian Sea in the 
gulf of Kutch. 

Krishna and De-Terra opposed this view and 
said that such a river did not exist and that only 
lakes existed along the southern slopes of the 
Himalayas. 

.Ahmad and Abbasi also believed in the exiqtence 
of lakes and thought that they were interconnected. 
I t  was in these lakes that thc Siwaliks were de- 
posited. They also hold that the Indus cut its 
course through the Salt Range and the rest of its 
principal tributaries cut their own separate courscs 
through the Siwaliks. 

The recent studies of Water and Power Develop- 
ment Authority of Pakistan show that a few thous- 
ancl years ago the direction of the flow of Indus 
and Ganges systems was towards the west. Owing 
to some major subsequent catastrophic changes 
the Jamuna and Ganges rivers changed their 
course towards the east and flowed into the Ravof 
Bengal and the Indus river shifted towards further 
west and poured itself into the Arabian Sea. 

In addition to thesc changes an intcrc3ting 
change took place in the Sutlej river and in the 
lost river "Hakra". 'I'he Sutlej was flowing in- 
dependently of the Indus hut due to some accident 
got itself connecfed with the Indus somewhere near 
Bhawalpur. The Hakra formed by ancient rivers 
Ghaggar and Chitrunji disappeared by thc east- 
ward march of the Thar  desert. Prior to, or after 

its disappearance, it also probably got itself con- 
nected with the Indus near Sukker but also ins. 
dependently flowed down southward to enter the 
Gulf of Kutch. Near the sea it was met by another 
famous river named Loni which flowed from 
Rajasthan. Very recently the lost river Hakra 
also was re-excavated as a big canal known as 
Eastern Nara Canal. 

This brief account of the larger changes in the 
evolution of river system does not cover the sub- 
sidiaries, but important events caused in the Indus 
valley as a result of floods and excavations of a 
large number of canals from the extreme north of 
\?Test I'alcistan down south up to Kotri. Serious 
consideration should also be given to the fact that 
the Indus reccived a tributary of the Kabul river 
arising from the Hindu Kush mountain in Afghan-. 
istan. 

The  earliest studies of the zoogeography of Indus 
river are attributed to Murray ( I  860) who held that 
in the present Indio Gangetic valley there was a 
sea in which a dolphin 'Platanis~a' used to inhabit. 
Following the disappearance of the sea and separa- 
tion of the Indus river from the Ganges river the 
Genus Platarlista was separated into two closely 
allied species, P.indi Blythe and P. ganqeticzcs Gray. 

Subsequent studies of zoogeographical signifi- 
cance were made by James Murray7-* Jerdon and 
Blanford and were published in a number o f  
volumes of the fauna of the British India dealing 
with the relevant groups and also in the Journal of 
Bombay Natural History Society. 

Krishna and Deterra hold that the riverian fauna 
of Indus and Ganges have made their dispersal 
alons the coast line and have no inter-river con- 
nection. 'The whole subject gets further compli- 
cated owing to the vast changes in the physiography 
of the Indo-Gangetic plain following the deposition 
of the Siwaliks and the filling in of space between 
the southern continental part and the base of 
Himalayas. 

The Indus system has a vast and varied fauna 
belonging to a number of groups. A comprehen- 
sive account of all the important fresh water faunal 
groups cannot be satisfactorily undertaken in view. 
of lack of information and paucity of collections, 



A UNIQUE FEMALE SPECIMEN FROM UPPER BURMA: A NEW. GENUS AND SPECIES 
OF MICRELYTRINAE (HEMIPTERA : ALYDIDAE) 

Department of zoology, Uniuersigi of Karachi, Karachi 

(Received October 20, 1968) 

A new genus of Micrelytrinac is crectcd for a new species described from a unique female specirnen 
taken in upper Burma. Its resen~blance with Slnferin g r n t ~ t i  Ah~nad 2 also taken froln upper Burma and irs 
relatio~lship witli~n Micrelytrinac are discutsed. 

AhmadZ erected a new genus for one new species 
Slateria granti taken from Nam Tamai Valley, 
upper Burma. This description was based on a 
single unique male specimen. From the same 
locality (on a different date) the present female 
specimen has been collected. Both these speci- 
mens have elongate form of body (Slateria granti 
19.14 m m  the present female specimen 19.58 mm), 
both are pale yellow in colour and both have 
relatively a short labium which reaches only up to 
mesocoxae. Both have a strong upright spine 
before the apex of the scutellum and in both 
the basal segment of the labium barely reaches 
the posterior margin of the compound eyes. In 
spite of these resemblances both strongly differ 
in the following characteristics. 

( I )  I n  S. granti the clypeus is strongly developed 
and is extended in front of paraclypeae in a beak 
like fashion, whereas in the present species the 
clypeus and the paraclypeae are equally developed 
(Fig. n)..  

(2)  In  S. granti the basal antennal segment 
is slightly enlarged beyond middle with a strong 
dorsolaterally directed spine a t  the apex, whereas 
the present species possesses the basal antennal 
segment which is wide throughout its length and 
is widest in the middle (Fig. I ) .  without a spine. 

(3) I n  S. granti the metathoracic scent gland 
ostioles open into the coxal-cavities whereas in the 
present species the ostioles open into visible open- 
ings located anterad to coxal cavities (Fig. 3).  

(4) I n  S. granti the second labial segment is 
slightly shorter than the posterior two together 
and the fourth segment is not quite twice as long 
as the third where as the present species in this 
character represents an usual micrelytrine with a 
long second labial segment which is of about the 
same length as the posterior two together and the 
fourth segment is distinctly twice as long as the 
third. 

(3) In S. gratzti the length of pronotum is only a 
fourth again of the width whereas the present 

species possesses an elongated pronotum, the 
length of which is distinctly half again the width. 

The differences of the above nature have never 
been observed by the present author representing 
the case of sexual dimorphism or even in any 
two species belonging to the same genus during 
his studies on the closely related subfamily Lepto- 
corisinae of the world1 and on the Micrelytrinae 
of the world (this work is under active investiga- 
tion and will be reported on separately). In 
addition to the short beak in both species with 
short basal segment which barely reaches the 
posterior margin of compound eyes, the elongated 
robustly linear body and the pale yellow coloration 
suggest that both species probably live on the 
same habitat ithe host ~ l a n t  is not mentioned in 
the locality daia). ~ h e ' a b o v e  view is strengthen- 
ed because of the fact that both species have been 
taken from exactly identical locality by the same 
collector. The present case might well be re- 
presenting an  example of parallelism. Two 
species of another genus Acestra, A.  sinica Dallass 
and A. malayanu Distant6 of the same subfamily 
and two species of the genus ~VIutusca, iM. breriicornis 

Dallas5 and M. j r~ l ixa  ~ t i 1 , 8  belonging to a dif- 
ferent subfamily Leptocorisinae also share the 
above characters. In addition these species 
possess a thiclc basal antennal segment which is 
distinctly wider beyond the middle. ( A .  malayann 
Distant lacks this character). ~Mutusca breuicornis 
is taken from a leguminous Australian plant of 
the genus Dauiesia, and A. mala)~ana from bamboo. 
Several of the species of Leptocorisinae are re- 
ported living on grasses. These habitats are 
common, almost everywhere. O n  the other 
hand the outer elevation of scent gland ostioles 
shows a similar pattern in Asce.rtra, Slateria granti, 
in the present species and in the species of two 
other qenera Babaranus and Tuberculiformia 
( ~ h m a d 3 ) .  Although there is a clear trend of 
elongation and narrowness in the stem which 
joins the anterior and posterior lobes, in the above 
sequence of species. The spermatheca of the 
present species resembles those found in the species 
of Ascestra, Babaranus and Tubtrculiformia in the 
character of the possession of the apical bulb 



BOTTOM FAUNA OF THE STREAMS AND RIVERS 'OF H'AZARA DISTRICT AFTER 
SUMMER RAINS 

<oology Department, Gordon College, Rawalpindi 

(Received August 31, 1967) 

The gut contents of  7 species of fishes were studied and it was found that 6 species live primarily on 
bottom or,oanisms and one i.e. AJettrncheil~rs botia lives on  diatoms and algae. 

Introduction 

T h e  purpose of the present investigation is to 
determine the production of bottom fauna of the 
streams and rivers of Hazara district by number 
and weight per unit area and to relate the 
bottom organisms with the food of fishes. 

Physical Features 

Hazara district lies a t  the base of the Himalayas 
in the notrth-east of West Pakistan between 33"44' 
and 35'10' north latitudes and 72" 3 ' and 74" 6'  
east longitudes. The district stretches 120  miles 
from south-west to north-east, the Kaghan 
Valley running up between Kashmir and moun- 
tainous region that drains into upper Indus. The  
space between mountain systems is occupied by 
even tracts of varying size and character. Pakhli 
plain is present in Manserah tehsil, and Rash plain 
on the southern end. Mangal and Rash plains 
are 4000 ft above sea level. Manserah is 16 miles 
from Abbottabad and is 3,682 ft above sea level. 
Dadar is situated 15 miles from Manserah a t  the 
entrance of Bhogarmang valley. The Kaghan 
Valley lies in the northern-most portion of the 
district. 'The average width of the valley is 15 
miles. There are a number of lofty peaks: the 
highest Malika Parbat is I 7,360 ft above sea level. 
Most of the forests of the district are in Kaghan. 

The important rivers of the district are the 
Siran, the Dor, the Harroh, and the Kuhnar. 
The Indus river skirts it on the west for 30 miles 
and the Jhelum river on the east for 25 miles. 
The Siran rises in the north of the Bhogarmang 
valley, flows through western part of the Pakhali, 
then dives into the Tanwal hills, and after flowing 
through former states of Phulara and Amb States 
emerges in the Haripur plain and turns north-west 
to join the Indus a t  Tarbela. 'The Dor is shorter 
and more rapid. I t  rises in the northern end of 
Dungagli range, flows through Haripur plain 
and joins the Sirail 5 miles above the Tarbella. 
The Harroh rises a t  the southern end of Dungagali 
and flowing through Khanpur tract enters Rawal- 
pindi district. The  Kuhnar rises from the lake 

Lulu Sar a t  the head of Kaghan Valley and after a 
turbulent course of I 10 miles joins the Jhelum at 
Pattan. 

The  climate of the district varies on account of 
its topography. In Haripur tehsil, the heat of 
the lower hills is very severe and the temperature 
often goes up to I 10°F in Haripur. In  Rash and 
Pakhli plains, the summer is generally pleasant, 
and the winter severe. Frost is frequent and 
snowfalls occur in January. 

T h e  water temperature is low in streams of 
Abbottabad and Manserah. During the day- 
time in September the water temperature varies 
from 55°F to 60 O F ,  and the p H  from 7.5 to 8.0. 

The  annual average rainfall is 30" in Haripur 
tehsil, 45" in Abbottabad, 32" in Manserah, 
and 60-70" in Dungagali range. About two-thirds 
rainfall is in summer from April to September 
and one-third is in winter from October to March. 

Methods 

Bottom samples collected by a surber sampler and 
were washed through sieves to separate silt, gravel 
and debris. The  samples were placed in wide-mouth 
bottles and preserved in formalin. At least two 
samples were taken from each place. In the 
laboratory the samples were washed to remove 
silt and formalin. The  material was then placed 
in petri dishes, and organisms were picked up 
under dissecting binocular microscope. They 
were identified and recorded by numbers on cards 
for each sample and were weighed. The  identifica- 
tion was done up to class, order to genus . The 
orgamisms of each sample were preserved for 
further study of taxonomy and distribution. 

In addition to bottom organisms, fishes were 
also collected generally from the areas from where 
bottom samples were taken. Fishes were preserved 
in formalin. In  the laboratory fishes were dis- 
sected and their gut contents were studied to show 
the relation of bottom organisms with that of the 
food of fishes. 
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The first-order decay of triplet naphthalene in solution is not consistent with the theory. Causes of discrepancies 
liave becn attributed tu impurity quetiching processes. The study of triplet decay rate constants of naphthalene in pro- 
pylene glycol solution fro111 303 to -85O C !>as revealed two distinct behaviours of decay. Higher decoy rates at room 
temperatures are accounted in tcrnis of thc concurrence of uni~noleculnr dccay and a bin~olccular-diffusion-controlled 
rcnction between the triplet nloleci~le and an unknown efficient quenching impurity. 


Introduction 


Phosphorescence from most of the organic 
molecules at  very low temperatures, in rigid glasses 
or in crystals is readily observed. Measurements 
of the phosphorescence luminescence provides 
a convenient means to study the properties of 
triplet molecules. I n  fluid solvents phosphore- 
scence is usually too weak to be observed and the 
luminescence method is hardly suitable. However, 
the flash-photolysis method is very well adapted 
to this purpose. Owing to the different conditions 
of the experiment, it was not possible to link up 
the measurements doneby  the luminescence and 
flash-photolysis methods, but the techniclue of low 
temperature device1 has extended the range of the 
flash-photolysis investigations down to liquid 
nitrogen temperature and the direct comparison 
between the two series of measurements is now 
possible. Present flash-technique permits the 
study of rate measurements from I 20" to 190°C 
in suitable solvents. 


Triplet lifetimes obtained from the phosphore- 
scence decay a t  liquid nitrogen temperature are 
in most cases much longer than those measured 
from the decay of absorption spectrum, involving 
transitions to higher triplet levels. I n  the caye of 
naphthalene for example, the phosphorescence 
lifetime is 2 .6 ~ e c . ~  but the lifetime in hexane solu- 
tion is 9. I x 10-3 sec.3Detailed studies on the kinetics 
of the triplet state disappearance have shown that 
the intrinsic lifetime of the triplet state is deter- 


*The experi~ncntal work was performed in the I'hysiwl 
Chemistry Laboratories of Chemistry Department, Sheflield 
University. U.K.. during 1963-1964. 


mined both by the radiative and radiationless 
decay to the ground state, 


Under fluid conditions 130th the processes are 
equally effective, but at  liquid nitrogen tempera- 
ture the contribution from the non-radiative pro- 
cess, k , ,  is less. This is why the lifetime of the 
triplet state in solution is so short. 


Early findings of Porter and Mrindsor4 proposed 
viscosity dependence of triplet decay in solution. 
while the investigations of Jackson and Livings- 
tons pointed out that from 0 .3  to 500 c.p. the 
rates appear to be independent of viscosity, but 
decrease with further increasc in viscosity, reach- 
ing a lower limit a t  approsimately 5 s 1 0 s  c.p. 
The results with viscous solven~s exhibit that the 
energy of activation for triplet state decay is 
smaller than the energy for viscous flow, so thc 
lower rates in viscous solvents could not be ex- 
plained in terms of activation energy differences. 


Highcr rates in fluid solvents may be due to the 
bimolecular encounter between two triplet 
molecules. 


The observed value of triplet annihilation constant 
kz indicates that triplet-triplet interaction is a 
diffusionally limited bimolecular process for a 
variety of solvents and over a I ooO range of tem- 
perature. But under low light intensity condi- 







COPOLYMERIZATION 


Part I.-Monomer Reactivity Ratios in the Copolymerization of Acrylonitrile with 
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I S.U. MULLIK,* S.A.A. CHISHTI and (MISS) S.B. KAPADIA 


1 Physical Research Division, Central Laboratories, Pakistan Council of Scientijc and Industrial Research, 
I 


I Karachi 


(Received August 10, 1967) 


A study of the frec radical induced copolyn~erization of acrylonitrile (MI) with vinyl bromide (M,) and that of 
acrylonitrile (MI) with ally1 alcohol (M,) has been made. The nlonouler rcactivity ratios, r r  and r,, in both systems 
have bccn evaluated by using 111cthods based on both the differential and the integrated forms of th'copolymcrization 
co~rlposition equation. The values of r I  and r, found by different lncthods arc in good agreclnent in both cases. By 
taking mean of all r I  and r, values found by different methods, the results obtained are r1=2.8 and rZ70.14 for the nlono- 
lner pair acrylonitrile-vinyl bromidc and r1=1.87 and r,=0.05 for the niononler pair acrylonitr~le-ally1 alcohol.The 
theoretical curves obtained for both systems by using these values in the copolymerization composition equation are found 
to fit wcll to the experimental rcsu!t% 


The Q-e scheme of Alfrey and Price has been used to calculate the reactivity ratios for the acrylonitrile-vinyl 
bromide nlonomer pair. The calculated values ( r 1 ~ 2 . 7 3  and r2=0.16) are in excellent agreement with the observed 
values. Tile reactivity ratios for both the monomcr pairs have also been calculated by using the theory recently proposed 
by Damford, Jenkins and Johnston on the basis of the modified Hammett equation, 


log k z l o g  kTf u 0 + P 


The theoretical values obtained by this nlethod for r I  and r, in both cases are regarded to be in reasonable agreement with 
the observed values. 


Introduction 


In the kinetic analysis of a radical copolymeri- 
zation it is usually assumed that the reactivity of a 
polymer radical is independent of its chain length 
and the reactivity is governed entirely by the 
terminal monomer unit. On  this assumption, 
the copolymerization of a pair of monomers M I  
and M,  involves two types of polymer radicals 
MI*  and Mz0  and four distinct growth reactions: 


Here, the subscript on the radical designates the 
unit last added to it. The  first subscript attached 
to the rate constant, i.e., k,,, k,,, kz, or k,,, 
refers to the reacting radical and the second to the 
monomer. The bracketted term in a rate equa- 
tion denotes the concentration of the species in 
moles/litre. The  ratios I~ I I / k I z  and kz,!kzI are 
defined as the monomer reactivity ratios, r, and 
r,. In a binary copolymerization in the absence of 
a solvent, there are four transfer-to-monomer 
reactions as shown above, and mutual termina- 


7 at the University of Islamabad, Islanlabad. 


tion of the polymer radical chains can result from 
three types of radical interaction. 


Assuming steady-state conditions where the 
rate of creation of any type of polymer radicals, 
i.e., MI. or Mz. is equal to the rate of its destruc- 
tion, one can obtain the copolymerization com- 
position equation 1,2,3 as follows: 


where the quantity d[M,]/ d[Mz] represents 
the ratio of the two monomers in the increment of 
copolymer formed and [MI] and [Mz]  are the 
concentrations of the two monomers in the reac- 
tion mixture. The reactivity ratios,; rI and r, 
in the copolymerization composition equation (5) 
are unaffected in most cases by the presence of 
inhibitors, chain transfer agents, solvents and a 
small quantity of impurities. 


The polymers and copolymers of acrylonitrile 
are industrially very important. The consumption 
of acrylonitrile is very large in the rubber, plastic 
and fibre industries. 5 The  copolymerizations 
of acrylonitrile with a large number of vinyl mono- 
mers together with the values of their reactivity 
ratios have already been reported in the litera- 
ture,6 while for some compounds such data are 
still lacking. The  increasingly industrial im- 
portance of acrylonitrile demands the experi- 
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Polymerisation of acrylonitrile by garnrna radiation has been studied at roorn temper3ture in the atmosphere of 
nitrogen or under vacuum. The polymer corlversion was estimated gravirnetrically. The parameters varied were the pH 
of the medium, radiation dose and rnononier concerltration. The cffect of sulphate and chloride ions on reaction rate 
under similar conditions ofhydrogen ion concentratiorl was also investigated. It has been seen that the polymer yield is 
n~aximurii at pH 5.8 and it decreases with the increase or decrease of pH of the mcdiinn. The chloride ions decrease the 
yield to a lesser extcnt than the sulphate ions. Polymerisation occurs via free radicals forri~ation. 


During the last two decades the kinetic studies 
of acrylonitrile have assumed a position of prime 
importance in the field of high polymers. Bacon,' 
RiIorgaq2 Pinner,3 Heinaman,'+ Hussain and 
Haiders investigated the kinetics of acrylonitrile 
polymerisation initiated by K2S20s. The  kine- 
tics of radiation induced polymerisation of acry- 
lonitrile in aqueous solution have also been exa- 
mined by Collinson and Dainton,6 Okamura and 
Akihiro Sakamoto.7 


The present investigation was designed to ob- 
serve the effect of p H  maintained by H2S04 or 
HCI and NaOH on the rate of acrylonitrile poly- 
merisation initiated by Co-60 gamma radiation 
and to compare the mechanism with the earlier 
published work.5 The two mineral acids were 
selected with a view to determining the effect 
of SO q and CT ions under similar hydrogen ion 
concentration. The  effect of salts with reducing 
properties was also investigated. 


Experimental 


Materials.-Acrylonitrile supplied by B.D.H. 
was fractionally distilled to remove inhibitor. 
The  middle fraction boiling a t  78.5"C was retained. 
This gave ~ ' :~=0.8001;  n z  I .  3885, which 
agree with the values cited by Blout, Mark and 
Hokenstein.8 Sulphuric acid (E. Merck), hydro- 
chloric acid (May & Baker) and reducing agents 
given in Table 2 were used without further purifi- 
cation. 


The nitrogen used for deoxygenation purposes 
was purified according to the method outlined by 
Vogel9 while triply distilled water used for irradia- 
tion purposes was obtained by redistilling labora- 
tory distilled water over alkaline potassium per- 
manganate and then over acidic potassium di- 
chromate under a stream of oxygen. The  glass 
apparatus used for irradiation was washed with 
hot chromic acid and thoroughly rinsed with dis- 
tilled water. I t  was then heated in the furnace at  
500°C for 3 h r  before use. 


Procedzcre.-The kinetics and mechanism of 
Co-60 radiation induced polymerisation of acry- 
lonitrile were studied at 2 5 j o .  r°C by the varia- 
tion of two parameters, the p H  of the medium and 
the monomer concentration. Further, the effect 
of various reducing agents on the rate of poly- 
merisation was also investigated. The  variation 
in pH was effected with N a O H  and HCI or 
H2S04. The reaction mixture a t  required pH 
value was introduced in the specially designed 
cell and deoxygenated with the purified nitrogen 
for the optimum time (30 min) determined prac- 
tically. The reaction cell was then detached 
f r o b  the line and placed in the irradiation 
chamber for the desired period. After suitable 
intervals it was removed from the gamma cell and 
put into ice-cold water to stop the reaction. The 
percentage polymerisation was determined by 
filtering out the solid polymer and drying a t  I 1o0C 
to a constant weight. 


I n  some of the experiments the percentage 
polymerisation was also determined according to 
the procedure described in earlier work.5 


I n  a number of experiments a t  different pH 
values, the concentration of the hydrogen ion 
before and after irradiation was determined using 
a Beckmann p H  meter. T h e  variation in pl l  
was of the order of l o .  r .  


The radiation source used in this work was 
gamma cell 220 of A.E.C. Lahore (Canada), 
Co-60, 12,000 curies. A radiation intcnsity of 
4.23 x 10 20 ev/l./min was obtained by means of 
the ferrous sulphate Frickc dosimeter 10 containing 
soclium chloride as suggested by Dewhurst I' with 
a G-value of 1 5 . 6  for ferric iron. Frequcnt 
recalibration of the radiation intensity was made. 
The value was found to changc during the period 
of these investigations from 4.23 to around 4.02 x 
1020 ev/l./ min. 


Results 


The  results are given in Tables I and 2. 







STUDY OF. SOME BINARY INTERACTIONS IN SOLVENT EXTRACTION SYSTEMS 
EMPLOYING THE METHOD OF CONTINUOUS VARIATIONS 


S.S.M.A. KHORASANI and K. HAZRA 


Department of Chemistry, UniversiQ of Dacca, Dacca 


(Received April 1, 1967; revised August 26, 1967) 


A rigorous treatment for studying binary interactions in solvent extraction systems by thc rnethod of continuous 
. variations haa been developed. Employing this ~r~ethod the systenls I,-KI, I,-NaOH, HC1-TBP, HN03-TBP and 


HC104-Tl3P in water-CC14 at 35f O.l°C have been successfully analysed. In all thc above systems, excepting HNO3- 
TBP, 1:l interactions uke  place. 


Job's method of continuous variationsr for 
studying binary interactions has been most fre- 
quently applied to one-phase systems. Assuming 
validity of the method to two-phase systems, 
Specker and his co-workers have absorptiome- 
trically determined the composition of a number 
of extractable complexes2 including some which 
form solvates with TBP (tri-n-butyl phosphate)3-6 
in water-organic solvent systems. Recently, 
Bukata and Marinsky7 have successfully used 
the method for identifying complexes in 
aqueous solutions in equilibrium with solid 
ion-exchange resins and we have found this 
method suitable for studying precipitation reac- 
tions as well. 8-10 The following rigorous treat- 
ment derived for solvent extraction suggests that 
binary interactions in such systems can be con- 
veniently studied by using a simple modification 
-of the method. With this method we have success- 
.fully analysed the systems 12-KI,12-NaOH, 
HC1-TBP, HN03-TBP and ~ ~ 1 0 ~ - T B P ,  in 
water-CC14 a t  35 i o .  1°C. 


Theoretical 


Let the system consist of two immiscible liquids 
-I and 2 and the principal reaction occurring be 
represented as : 


A+nB + AB, ( I )  


for which the equilibrium constant X is given by 


In  the most general case all the three entities 
A,B and ABlt may partition between the two 
liquids. Let us now choose a set of conditions 
such that the product ABn (P) and A remain 
mostly confined to phase I ,  and B distributes it- 
self freely between I and 2 so that the equilibrium 
( I )  is essentially confined to phase I. Now if 
equimolar solutions (molarity M) of the reactants 
A and B are mixed in the proportion (VT-x) and 
x ml, the total volume VT remaining essentially 


constant throughout, then a t  equilibrium, 


and C, = K.CA . C: 
I I I 


where concentrations are in millimoles. The 
activity corrections have been ignored. Since 
we have already assumed that the component A 
almost exclusively remains in phase I ,  the last 
term in equation 2 may be equated to zero and 
the relation is reduced to: 


Equation 3 on the other hand can be expressed 
as : 


C,, = Mx -nCp -D, .CB ( 6 )  
I I I 


where DB = CB /CB = constant. 
2 I 


On  differentiating the concentration terms of 
equations 5,6 and 4 with respect to x we get the 
following relations : 


and dCP/dx= K.c~-' 


{nCA .dCB/dx+CB .dC~/dx) (9) 


where all the concentration terms refer to phase I. 


The condition for a maximum or minimum in 
the plot of Cp against x is dCP/dx=o . (10) 


Therefore from equations g and 10, 







p-LEPROSOL: ATTEMPTED ELUCIDATION OF STRUCTURE BY THE SYNTHESIS OF 
RESORCINOL DERIVATIVES 


S.F. HUSSAIN* 


Department of Chemistry, University of Manchester, Manchester, England 


(Received October 31, 1967; revised December 11,1967) 


An attempt has bee11 made to elucidate the structure of P-lcprosol by synthesising on biogentic grounds certain 
alkyl substituted resorcinol derivatives and comparing their UV spectra. and colour reactions with that of the original 
compound. 


The biosynthesis of polyketicles is known to 
involve malonyl co-enzyme-A1 and occasionally 
methyl-malonyl coenzyme-A.' The macrolide an- 
tibiotics like methymycin, erthromycin are known 
to be built up  wholly or partially in this way.3 
Lederer4 has shown that propionate (i.e. methyl- 
melonyl co-enzyme A) is involved in producing 
the terminal unit (carboxylic end) of some bran- 
ched chain acids from Mj,cobacteria. Although 
'acetate' is found to be frequently involved in the 
production of the aromatic rings,j so far 'pro- 
pionate' has not been shown to take part. Macro- 
cyclic lactone curvularin has been shown6 to be 
derived solely from 'acetate' and the ease with 
which a transannular cylisation occurs to give a 
naphthol suggests an  interesting structural and 
possibly biosynthetic link between the macrolide 
antibiotics such as methymycin and acetate 
derived phenols. 


M'oodward7 has suggested that the macrolides 
(chiefly 'propionate' derived) may be produced 
basically because of inhibition of cyclisation reac- 
tions due to the extra methyl groups. 


It seems therefore of considerable interest to 
discover whether any route to an aromatic com- 
pound involves 'propionate'. Possible compounds 
appeared to be the leprosols isolated from My- 
cobncterium leprae, 8 Unfortunately this organism 
cannot be readily grown and the substances are 
difficultly accessible. Hence it is rather difficult 
to carry out a tracer experiment. The preliminary 
investigations9 suggested that these may be alkyl 
substituted resorcinol derivatives and also quoted 
detailed UV spectra and colour reactions. Bu- 
tenandt and Stodola9 concluded on the basis of 
colour tests and U V  absorption spectra (),rrlax 
287 m , ~ )  that norleprosols are resorcinol deriva- 
tives. They also synthesised a number of possible 
models and quoted their U V  and colour reactions. 


It was therefore thought worthwhile to synthe- 
sise possible structures based on a possible bio- 
genetic relation to the branched chain fatty acids 


*Now at the North Regional Laboratories, P.C.S.I.R., Peshawnr. 


of mycobacteria, in order to compare their spectra. 
and colour reactions with those of natural com- 
pounds. Indications were that three alkyl substi- 
tuents are present in a resorcinol ,ring. 


There are a number of possible routes involving 
a straight chain fatty acid and two 'propionate' 
units (Scheme I, A,B,C). If ring closure could 
occur on a carbon carrying a methyl, then a varient 
of A is possible (Scheme I, D,E) ; as already noted 
this is unlikely. 


Model compounds synthesised by Butenandt 
and Stodola did not carry a substituent between 
the hydroxyls. I t  was our first aim, therefore, 
to synthesise compounds of this type and to check 
with less substituted models that they do not in fact 
behave like nor-p-leprosol (Table I) .  







SYNTHESIS OF SUGAR-AMINO ACID MODEL COMPOUNDS 


S.M. AMIR* 
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(Received October 24, 1967) 


I n  the course of the synthesis of 6-a1nino-6-deoxy-1,2-3,4-di-O-isopropylidcne-~-alactose, tri-(6-deoxy- 
1.2-3,4-di-0-isopropylidene-D-galactose) hydrazine was also obtained. 


Reactions of 6-aniino-6-deoxy-1 ,2-3,4-di-0-isopropylidene-D-Ralactose with O-tetrahydropyran-2-yl-N-benzyl 
sulphonyl-DL-serine and N-beozyl sulphonyl glycine, in presence of dicyclo-hexyl carbodi/imide have bcen described. 


Introduction 


In order to gain some insight into the nature 
of various possible linkages, which can theoretical- 
ly occur between a carbohydrate and a protein in 
glycoproteins and mucopolysaccharides, syntheses 
and studies of a large number of model compounds 
have recently been undertaken. In many such 
cases reported in the literature, n-amino-n-deoxy- 
D-glucose has been condensed with N-acetylated 
amino acids or peptides with the formation of an 
amide bond. '-4 A similar reaction involving 
the amino groups of amino sugars other than 2- 
amino-2-deoxy-D-glucose has hitherto been rarely 
investigated. We have therefore synthesized 6- 
amino - 6 - deoxy-I ,2-3,4-di - 0 - isopropylidene - D - 
galactose and condensed ~t witho-tetrahydropyran- 
2-yl-N-benzyI sulphonyl-DL-serine. j A similar 
reaction using N-benzyl sulphonyl glycine6 was 
also investigated. - 


Synthesis of 6-amino-6-deoxy-di-0-isopropy- 
lidene-D-galactose was reported - 1,2-3,4 by Freu- 
denberg and Doser, 7 who treated I ,2-3,4-di-0- 
isopropylidene-6-0-tosyl-D-galactose with am- 
monia to obtain the amino sugar. Thereafter, 
the isopropylidene groups were removed but the 
resulting product could not be crystallised. More 
recently an improved method of synthesis has 
been described by Veksler.8 In the present in- 
vestigation, however, the general method of Wol- 
from and Shafizadehs has been followed. 


Experimental 


Synthesis of 6 - amino - 6 - deoxy - I ,2 - 3,4 - di - 0 - 
isopropylidene-D-galactose.-A solution of I ,r-.'~,4- 
di-0-isopropylidene-6-0-tosyl-D-galactoseIO(18.6 g) 
in anhydrous hydrazine (220 ml) was refluxed at 
14.5~ for 24 hr with the exclusion of atmospheric 
moisture. The syrupy product obtained by 
removal of excess of hydrazine, was taken in 
ethanol and stirred with Raney nickel to remove 
traces of hydrazine. The hydrazino derivative 


*Now atcentral  Laboratories, Pakistan Council of Scientific.. 
and Industrial Research. Karachi. 


obtained after filtration of Raney nickel, was 
reduced in a Parr apparatus at 3 atmspheric 
pressures of hydrogen for 24 hr using Raney 
nickel as catalyst. The reaction misture was 
filtered and the filtrate on concentration yielded 
(4, 1 g) 6-amino-6-deoxy- I ,2-3,4-di-0 - isopropy- 
lidene-D-galactopyranose toluene -p - sulphonate, 
m.p. 190-192~ [ a ] :I-36" (c I .o4 in chloro- 
form). (Found:  C,52.5; H, 6 .6 ;  N, 3.4. 
C,9H29WOsS requires:C, 52.8; H, 6.75; N, 3.2%.) 
Vekslers reports m.p. 182", [ a  ] 2i -3~0 for this 
compound. 


The free amino sugar was obtained by shaking 
6-amino - 6 - deoxy I ,2-8,4- di-0 - isopropylidene-D- 
galactopyranose toluene-p-sulphonate in chloro- 
form with 50% potassium hydroxide solution. 
The organic phase was separated, dried and 
concentrated to yield a syrup. 


In a repeat synthesis as above starting with 
8.2 g of 1,2-3,4-di-0-isopropylidene-6-0-tosyl- 
D-galactose, after the isolation of 6-amino-6-deoxy- 
I ,2-3,4- di - 0 - isopropylidene - D - galactopyranose 
toluene-p-sulphonate, a second crop on recrystal- 
lisation had a melting point 190-I~IO [ a  ] k9 -100" 


(c, 0.72 in methanol). This product did not 
show a positive ninhydrin reaction. Elemental 
analysis and molecular weight. determination 







AN EFFICIENT METHOD FOR RECORDING LOW TEMPERATURE X-RAY DIFFRAC- 
TION PHOTOGRAPH 


S.A. CHAWDHURY 
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(Reccivcd August 5, 1967) 


A new experimental technique has becn dcveloped for taking X-ray photograpll within the range of gascous nitrogen 
temperature. Thc  special Nonius integratcdweisscnberg camera was used to record the fill1 range of intensity data. A 
metal dewar of special dcsisn was constructed and a stcady tenlperatLuc anywhere fro111 rooliltcmpcraturc down to -185OC 
or so was obtained. 


Introduction 
Vacuum Plug 


Low temperature X-ray diffraction technique 
not only makes possible the study of single crystals 
of interesting substances which are liquids or 
gases at  room temperature and the phase change 
of certain compounds, e.g. methyl ammonium 
alum1 a t  17o0K, but also makes available a con- 
venient means of increasing the quantity and 
improving the quality of intensity data obtainable 
from many crystalline solids. Further, the tlier- 
ma1 vibrations of the atoms are greatly reduced 
at low temp'erature and hence the anisotropy due 
to thermal vibrations is reduced to a great extent. 


The standard errors in structure analysis are 
decreased both by a reduction in the AF's and 
increase in the curvatures of electron density a t  
peak centres. At low temperature the intensities 
of reflexions, especially at  higher angles, are en- 
hanced and can be measured with a good deal of 
accuracy. Moreover, the peak curvatures are 
increased as a consequence of reduced thermal 
vibrations, and it is possible that the standard 
errors in many complkx structures can be reduced 
by a factor of two by recording X-ray diffraction 
data at low temperature. 


The technique discussed in this paper was de- 
veloped by the author a t  the Crystallographic 
Laboratory of the University of Manchester 
Institute of Science and Technology, England, 
in 1966. The photograph was recorded on a 
special Weissenberg camera built on the 
technique as developed by Krueger,= and Flet- 
cher.3 But there were certain obvious dis- 
advantages in these methods. The most. important 
of them is that the glass dewar which is used as a 
delivery tube becomes soft after being exposed 
to a low temperature for a considerable time. 
Since tubes with sufficiently high vacua cannot be 
obtained easily from commercial suppliers, it 
causes great difficulty in replacing them during 
exposure. Loss of temperature also occurs when 
the delivery component is connected to the exit 
component of the nitrogen container. The  mi- 
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nium temperature obtained by these methods is. 
about -160°C. The  method of obtaining a cold 
stream of nitrogen is quite unsatisfactory for the 
special Weissenberg goniometer. 


In  view of this, a metal dewar of new design 
was constructed and it was fitted to the specially 
constructed liquid-nitrogen container and con- 
nected to the Weissenberg goniometer. 


The High-Vacuum Delivery Tube 


Because of differential expansion and con- 
traction, the outer tube of the metallic dewar was 
of stainless steel having the dimensions external 
diameter 4" and thickness 1/8", and the inner 
tube was of German silver having the external 
diameter of 3/16" and thickness of -- I/IOO". 
The  dewar which was made right angled was. 
constructed as follows (Fig. I a)  . 
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Saponin solutions have been for their depicMing properties. Thesc are attributed to their buffer activity, 
surface activity and to a slight amount of pretannage. 


I t  has been pointed out earlier that the saponins 
a r e  useful buffers in the 3 . 5  to 5 . o  pH  range.I 
Since depickling of the pelt also takes place in the 
same pH range, we have investigated the use of 
.saponins for this purpose. Depickling depends 
on the ease of removal of the pickling acid, hence 
substances which can diffuse out the latter from 
the pelt before neutralisation, are useful. Be- 
-cause of their surface activity saponins might 
prove effective on these lines. 


Experimental* 


Goatskins and sheepskins were subjected to the 
.standard processes of soaking, unhairing, liming, 
deliming and bating. The test pieces were pickl- 
.ed with different concentrations of sulphuric acid 
.so that pickled pieces having an acidity of I . I 
to 2.5 pH  units were obtained. The pelts were 
then divided into six lots for comparative study 
with different depickling agents, viz. sodium 
.carbonate, sodium bicarbonate, sodium thiosul- 
phate, borax, saponin and mixtures of saponin 
and sodium acetate. I 


Depickling was effected with 2 %  solution of the 
various reagents. 4 x6 in pieces of goatskin were 
introduced into a 20o-400% float with 2-10% 
salt. All percentages were based on pelt weight. 
The chemicals were added in small portions and 
the pieces were shaken for 15-30 min each time. 
'The pH was checked by means of the universal 
-indicator paper and by using a Cambridge p H  
-meter. 


Tables 1-4 list the variance of the p H  of the 
liquor having different original acidity on the 
gradual addition of saponins and the other de- 
pickling agents and also record subsequent ob- 
servation regarding the quality of finished 
leather. 


Discussion 


Pickled pelts are known to contain a small per- 
centage of acid and salt. These must be removed 
in order to prepare the pelt for tannage. One 
way of doing this would be to immerse the pelt in 
water. But this would lower the salt content 
and would swell the pelt. Addition of more 
salt may prevent this swelling but would not re- 
move the acid. One of the methods adopted in 
the leather industry is depickling which is neu- 
tralization of the acid by means of alkalis or buffers. 
The use of alkali solutions is, however, discouraged. 
Our own experiments with alkaline solutions 
reveal that the resulting leather does not have the 
desired feel. This is not unexpected since pickled 
pelts are in a state in which a large number of 
cross-linkages have been cjeaved and a quick 
removal of the acid and salt would not produce 
the desired conditions in which the pelt should be 
prior to tannage. I t  is for this reason that de- 
pickling agents which are buffers in the pH range 
of 2 .5-4. o are used. These are considered safe 
since the leather obtained from these treatments 
have a soft feel. 


Depickling then prepares the pelt for tannage. 
The pH is required to be adjusted to the desired 
acidity so that the proper groups are available for 
coord ina t i~n .~  The usual pH attained through 
depickling is 2.5-5. o which is sufficient to bring 
the pelt in the tanning range.3 The two accepted 
depickling agents are borax and sodium thiosul- 
phate. The solutions of saponin have a pH  range 
of 3.5-5 .o  depending upon dilution. Since the 
maintenance of acidity is desirable, and since 
no ill effects are observed, this buffer system may 
also be classified as a safe depickling agent. 


The depickling reaction of the saponins is 
possibly a combination of three properties: (i)  
their buffer action, (ii) slight amount of pretann- 
age and (iii) their surface activity. 







A STUDY OF SOME SOILS OF CHMATRABUR, MYMENSINGH, EAST PAKISTAN 


A. KARIM and S. A. HAQUE 


East Pakistan Agricultural Utziversio, iVl)mensingh 


(Received September 5, 1967) 


The present investigation deals with the study of the soils of Chhatrapw, Myrnellsingh, East Pakictn~l. Soils were 
studied for pH, textural separates and nutrients on 6 in. dcpth basis from 0 to 18 in. for finding out their distribution 
pattern. 


Introduction ( I )  Chhatrapur sandy loam11 (Chhatrapur sL/ l ) ,  
(2) Chhatrapur silty loam11 (Chhatrapur sL/r),  


Situated a t  a distance of 3 miles south of (3) Chhatrapur loam (Chhatrapur L) ,  (4) Chhatra- 
klymensingh, Chhatrapur is the site of the East pur sandy loam12 (Chhatrapur sL/2), ( 5 )  Chhat- 
Pakistan Agricultural University campus, covering rapur silty loam12 (Chhatrapur sL/2) and (6) 
an area of I 100 acres. Chhatrapur silty loam13 (C:hhatrapur sL/g). 


The description of the soils is as in Table I .  


A realistic planning of the experimental and 
commercial farms of the University obviously 
depends 011 the availability of the information 
on the properties of the Chhatrapur soils. No 
cystematic effort was heretofore made to study 
the soils of the area. I t  was, therefore, felt ne- 
cessary to undertake an  exploratory study of the 
soils of Chhatrapur. 


I The climate of the area is warm humid with a 
wet summer, and a dry and moderately cold 
winter. The average annual rainfall, tempera- 
ture and humidity are respectively 91 in, 770°F 
and 87.4%. The vegetative association of the 
area consists of native grass (Gynodotz dacgdo?z pers.), 
sporadic palms (Borassus flabellifer L.) and agri- 
cultural crops such as rice (Orira sativa), jute 
(Corchorus spp.) etc. The old Rrahmaputra 
river runs along (almost parallel to) the area 
towards east. The  river gets full almost to the 
bank during the wet season but the level of water 
in the dry season falls down to almost 251/0 of 
the wet season level. 


\ , 
Information on the age and geology of the area 


is very meagre. I t  appears from the scanty litera- 
ture on the post-Miocene geological history of the 
Indo-Pakistan Subcontinent that the upliftment 
of the high land which includes Chhatrapur took 
place as a result of the last orogenic movement in 
pleistocene ( I  million years ago) which caused 
the upheaval of the ferrugineous argillites to cover, 
among others, the district of Mymensingl1.4,7 


Sampling and Analyses 


Soil sampling was done from undisturbed sites 
to find their inherent natural properties. Samples 
were taken on 6 in. depth basis. 


Soils were analysed for p H ;  test.ural separates; 
total nitrogen; organic carbon; (NH4-and NO3-) 
nitrogen; available phosphorus, potasslum and 
sulphur; water-soluble magnesium, calcium, 
potassium and iron a t  field p H ;  and exchange- 
able calcium; magnesium potassium and total 
exchangeable metal ions. The  results of analyses 
are given in Tables 2 and 3. 


The p H  values were determined by a glass 
electrode using I :5 soil-water suspension, me- 
chanical analysis was done by pipette sampling 
method and ammoniacal-and nitrate-nitrogen 
were determined on KC1 leachate as outlined by 
Piper.s Available phosphorus ( 0 . 0 0 2 ~  H,SO, 
soluble) was estimated by Truog's6 method, pot- 
assium by Dyer's1 I % citric acid extraction method 
and sulphate by Karim and Iajuddin's2 extraction 
method. Extraction for magnesium, calcium, 
potassium and iron a t  field pH was done with 
C0,-saturated water a t  I : 10 soil-extractallt ratio 
and laboratory analyses were done following the 
methods outlined by Piper.5 


Discussion 


Textural Separates ( Table 2) 


Field Report (a) The ~\~on-colloid Fraction.-The figures in 
Table 2 show that fine sand is rather insignificant 


After a reconnaissance survey of the area under in all soils irrespective of depth. In  general, 


, the investigation, a number of soil types were the vertical distribution pattern of the fine sand 
encountered which have been tentatively named -coarse sand ratio down the depths does not show 
after their surface texture and locality name as any uniformity or regularity. 
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A number of compositions for acid-proof bricks were formulated and tested for properties like firing shrinkage, water 
absorption, bulk density, crushing strength and acid resistance. Successful compositions possess properties far superior 
to the rrlininium standard specifications. 


Acid proof bricks and cement find considerable 
use in the chemical industry of Pakistan. All 
requirements are at present being imported. A 
suitable cement has already been successfully pre- 
pared.1 This communication deals with the 
preparation of white stone-ware type acid-proof 
bricks. 


Hard porcelain and some stoneware which 
closely resembles the former, are the most acid- 
resisting materials. 


The main requirements for suitable acid proof 
bricks are: (a) a total linear shrinkage of not more 
than 8%;2 (b) a crushing strength of a t  least 
~o,ooo lb/in2; (c) a maximum average water 
absorption of 6% and 1% for types H and L* res- 
pectively;3 (d) a weight loss in sulphuric acid not 
greater than 20% for type H and 8% for type L 
respectively. The degree of acid-resistance is 
largely governed by the water absorption and the 
extent of vitrification.4 


The essential raw materials namely siliceous 
clay, feldspar and quartz are abundantly available 
in the country. This investigation was, there- 
fore, undertaken with a view to developing and 
exploiting the indigenous sources. 


Materials and Methods 
1 


Fire clay (-150 B.S. mesh) from Musakhel 
(District Mianwali), feldspar and quartz (-200 
B.S. mesh) from District Hazara were used in this 
investigation. These materials have already been 
de~cribedj,~ and their chemical composition is 
given in Table I .  \ 


Weighed quantities of the ingredients were 
thoroughly mixed and bricks of size 2;lin. x nin. x 
 gin. were prepared by the semi-dry process in a 
mechanical press. The bricks were first air-dried 
and then fired a t  different temperatures. The 
rate of heating in each case was 150°C/hr. 


*Type H is intended for use where thermal shock is a service 
factor and type L is intended for use where minimum absorption is 
required and thermal shock is not a service factor. 


Quartz Feldspar 
(Abbot- (Abbot- (Mianwali) abad) abad) 


Ignition loss 7.4 0 . 2  I 0 .15  
s i o z  66.4 97.13 66.69 
A1203 2 1 .  19 1.395 '7.57 
F e n 3  0.81 0.035 0 . 2 1  


CaO Traces 0.88 I .24 
MgO Nil 0.35 - 
Alkalies - - 13-93 


. Fired linear shrinkage a t  different temperatures 
was determined by the usual method of measuring 
the difference of shrinkage marks after firing. 


Bulk density, water absorption and acid resist- 
ance were determined by ASTM meth0ds.7,~ 
Cold crushing strength of the bricks was deter- 
mined on a Universal Testing Machine "Avery" 
Model 71 10 with 50 tons load capacity. 


Results and Discussion 


A preliminary study was first made on five 
compositions S I  to Sg (Table 2) containing 4* 
60% clay and 15-35% feldspar, quartz being 
constant a t  25%. This work indicated that the 
bricks fired below 1200°C did not possess any 
satisfactory property and in particular, the crush- 
ing strength was too low. Further work was, 
therefore, confined to working temperatures of 
1200°C and above and the composition range was 
extended to include sample S6, S7 and S8 (Table 
2). 


Examination results obtained on firing at 
1200°C for I hr (Table 2) ,  it may be seen that in 
samples S2 to S6 the bulk density increases with a 
decrease in feldspar content and a complementary 
increase in clay content. Crushing strength also 
follows the same pattern. These results are contr- 
ary to expectations in view of the fact that with 







APPLICATION OF CIRCULAR THIN-LAYER CHROMATOGRAPHY IN THE ANALYSIS 
OF PAKISTANI MINERALS 


FAZLUR RAHMAN MALIK and BADAR UD DIN 


Institute of Chemistry, University of the Punjab, Lahore 


(Received December 15, 1967) 


Analysis of ten Pakistani minerals, haematite, magnesire, bentonite, dolomite, gypsunl, baryte, bauxite, stibnite, 
cuprite and chromite was carried out qualitatively by circular thin-layer chro~natograpliy. The results thus obtained 
were compared with the results obtained by emission spectrographic analysis of the sarrie samples. The resi~lts are com- 
parable and the circular thin-layer chromatogmphy can be applied safely for routine qualitative analysis of minerals and 
provides another method for analysis in the !aboratory. 


Introduction 


The different techniques which have been al- 
ready used for analysis of minerals are emission 
spectrography, polarography, chemical analysis 
and chromatographic methods. Facilities of 
spectrographic and chromatographic methods for 
qualitative work were available and so these two 
methods were selected for the analysis of minerals. 
Thin-layer chromatography was selected for two 
basic reasons; firstly, the technique is very simple 
and selective; secondly, a modification of this 
technique has recently been introduced by Hashmi 
et al.12 relating to the method of Meinhard and 
Hall3 for micro-circular thin-layer chromatography. 
Hashmi et al.l.2 developed an analytical scheme 
which includes about forty cations for detection 
and confirmation. This scheme is based upon 
seperation of cations into five different groups 
by means of solvent extraction,4 with modification 
to include more cations. The groups of cations 
are analysed subsequently by circular thin-layer 
chromatography. The method is simple and 
the development of a chromatoplate is complete 
within 2 minutes. The results are reproducible. 


Samples were analysed qualitatively with the 
help of circular thin-layer chromatography and 
results were compared with those obtained by 
emission spectrograph, 


Experimental 


(a) Circular Thin-Layer Chromatographic Analysis 


Reagents.-All reagents were of analytical grade; 
aluminium oxide D-5, CAMAG, with 5 % Q S 0 4 ,  
as binder; silica gel D-0 ,  CAMAG, without 
binder; spray reagents (see Table 2). 


Apparatus.-Circular thin-layer chromatographic 
apparatus;' applicator, CAMAG, Switzerland; 
glass plates ( 2 0  x 10 cm) ; levelling table; all-glass 
sprayer; hot-air blower; spotting capillaries; 
separating funnel; Agla micro-syringe. 


Procedure.-Five g alumina D-5 or silica gel 
D - 0  was mixed with 16 . o  ml distilled water in a 
pestle and mortar. The slurry thus formed was 
placed in the applicator, which was pre-adjusted 
to produce layers of 2,501~ thickness. Thoroughly 
cleaned and dried plates were passed through the 
applicator in succession and coated plates were 
left over at room temperature for 24 hr. Dried 
plates in this way were used throughout the 
analysis. 


A solution of 4-5% mineral was prepared ac- 
cording to Scottss standard method of preparing 
solution for chemical analysis. Then by applying 
the solvent extraction scheme given in Table I ,  


all the cations present were divided into I-V 
groups. The cation solutions were analysed 
qualitatively for different groups by circular thin- 
layer chromatography. About I U I  of the group 
solution was applied on the thin adsorbent layer 
and the spot was dried with the help of hot air 
blower. The developing chamber with the speci- 
fic solvent (Table 3) in it was placed on the spot 
and then developed by irrigating pipette, with the 
same solvent as one in the developing chamber. 
The developed plate was sprayed with the chro- 
mogenic reagent of that group, and the coloured 
rings thus developed presented the analysis of that 
grocp. The cations were identified by the colour 
and Rf value of different rings. All the groups 
were analysed in this way and the results are 
summed up in Table 4. 


(b) Emission Spectrographic Anal_llsi.c 


Hilger medium quartz spectrograph was used 
for spectrographic analysis. Graphite electrodes of 
the arc system were cleaned and the arc was 
struck by applying electric potential to the 
electrodes. After necessary alignment of optical 
and recording system, the spectrun of the arc of 
electrodes was recorded on a photographic plate. 


The experiment was repeated with another set 
of graphite electrodes, lower one carrying the 
mineral sample and recording the emission spectra 
of each mineral on a photographic plate. Analysis 
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STUDIES ON THE REDUCTION OF INDIGENOUS GYPSUM WITH CHARCOAL 


S.M. ALI, IZHARUL HAQUE and BASHIR AHMED 


North Regional Laboratories, Pakistan Council of ScientiJic and Industrial Research, Peshawar 


(Received Decenlber 25, 1965; revised December 6, 1967) 


Reduction of Pakistani gypsum with carbon (wood charcoal) has been investigated at different temperatures and 
percentages of carbon by weight. The optimum conditions found for this reduction are 850-900°C, 20--25% carbon 
and 0.5-1.0 hr duration. 


Extensive deposits of good quality gypsum 
occur in West Pakistan.= I t  is chiefly used in the 
cement industry and in the manufacture of am- 
monium sulphate a t  the Daudkhel Fertilizer 
Factory. In  view of the shortage of natural de- 
posits of elemental sulphur and sulphides in Pakis- 
tan it is imperative that attempts should be made 
to utilise this important economic mineral as a 
source of sulphur and sulphur compounds. 


Calcium sulphide is an industrially important 
chemical, used in the production of sulphur by 
the Chance-Claus2 process, in the treatment of 
waste liquor from paper mills,3 as an insecticide 
and germicide, and as a depilatory in the leather 
industry. It is usually prepared iy the reduction 
of gypsum with carbon4-I0 or reducing gases " - I $  


Varying conditions of temperature and carbon- 
to-gypsum ratio have been reported in the litera- 
ture for the reduction of gypsum with ca.rbon. 
The percentage of carbon used for the reduction 
varies between 30-8oo& and the temperature 
\,ariation reported are between 800-IIOO@C. 
This is mainly because these conditions vary from 
ore to ore depending upon the nature of the ore, 
impurities present in the ore, and the form of 
carbon used for the reduction. The present in- 
vestigation was undertaken to investigate the 


TABLE I .  


Sample Sample Sample 
A B C 
% :4 % 


Humidity at 50°C 0.05 0 .18  0.23 
CaS04,2H20 96.10 86.40 92.40 
CaC03  3.10 5.02 0.99 
MgCO3 - 6.30 2.80 
SiO, 0.30 0.70 0.90 
R 2 0 ,  0 .30 1.29 2.62 


perature study. The crucibles with contents were 
first heated to 250'C for 0 . 5  hr to expel most 
of the water in order to prevent the spurting at 
elevated temperatures. Then they were placed 
in a muffle furnace at the fixed temperature for a 
definite period. Three crucibles were withdrawn. 
a t  intervals of I 5 min. &hr, r hr, I Qhr and 2hr. 'The 
studies were undertaken at 700, 800, 850 and 
goo3C. Thus reduction of gypsum was investi- 
gated by taking samples in triplicate for cvery 
time interval at the fixed compositioc and tem- 
perature. 


u 2 


optimum conditions of the reduction of the in- After ignition the crucibles were cooled in a 
digenous gypsum with with a view to desiccator and reweighed. 'The sulphide formed 
develope a method for the production of calcium was determined iodometrically~Is 
sulphide from the locally available raw marerials. 


The reduction of calcium sulphhate to calcium 
Experimental \ sulphide takes place through two different reac- 


tions as shown below : 
Materials.-The gypsum ore of Daudkhel was 


used. The chemical composition of these different CaS04+4C t4C0 ( H -  I 03, B g j  
samples used is given in Table I.  


r 
CaS04+nC -CaS+2CO, ( H -  187.8) I1 


Wood of the cO1n~osition Reaction 1 is favoured by the excess of carbon 
was 89 .95% ; ash, 5 .  '4% ; while the second reaction predominates lolv 
moisture, 4.90%. amount of carbon. 


Procedure.-Mixtures gypsum mesh) The calcium sulphide formed in the absence of 
and (200 mesh) 15-300/6 carbon on prolonged heating may be reoxidized 
of the latter by weight were prepared. Each to calcium sulphate. 
mixture (10 g) was placed in a china crucible. 
Thus 15 crucibles were charged for each tern- CaS 4-20, CaS04 







STUDIES ON THE DESULPHURISATION OF BARIUM SULPHIDE WITH HEMATITE 
AND ACTIVATED IRON OXIDE 


S.M. ALI, SHAUKAT AZIZ and S.R. SAEEDI 


North Regional Laboratories, Pakistan Council of ScientiJic and Industrial Research, Peshawar 


(Received June 6 ,  1966; rcvised October 30, 1967) 


The des~~lphurisation of UaS with iron oxide has been investigated. A tnaximu~n desulpl~urisation of 72% has 
been achieved in solut~on with activated iron oxide at 90°C in 30 min. The  ratio of UaS to ferric oxide for this reaction 
has been found to bc 1 :5. Solid barium hydroxidc of 95% purity is ohtaincd b y  the fractional crystallisatio~i of the 
desulphurised I3aS solution at O°C. 


Attempts have been made for producing indus- 
trially important chemicals from the barytes 
occurring in West Pakistan. The barytes has 
been successfully reduced to barium sulphide 
by using Sui gas1 and c h a r ~ o a l . ~  Ohshima el 01.3 
have prepared barium hydroxide from barium 
sulphide using ferric oxide, obtained by the oxida- 
tion of iror, pyrite. 


The present investigation was undertaken to 
producc barium hydroxide by the desulphurisa- 
tion of barium sulphide with indigenous hematite. 
Hematite is found in abundance in Icalabagh and 
Hazara districts. 


Experimental 


Alfalerials.-The 1,arytes of Kohala, District 
Hazara (91% barium sulphatc) and the hematite 
of Langrial, District Hazara (76:/, FezO,) were 
usrd. 'Thechemical analysis of these ores is 
given in Table I .  


Rary tes Hematitc 
(% :4 


RaSO, . . 
FelOj . . 
Al2O3 . . 
TiO, . . 
SiO, . . 
CaO . . 
hIg0 . . 
P 2 0 ,  . . 
Loss on ignition 


- 
75.62 
2.44 
0.16 


10.48 
0.36 
0.26 


traces 
10.26 


BaS (black ash) used for experiments was pre- 
pared by the reduction of barytes with charcoal. 


Activation of Hematite.-The natural hematite was 
not a good desulphurisation agent. The maximum 
desulphurisation was 7% (Table 4b). Hence 
the need for the activation of ore was realised 


and the activated iron oxide was prepared by t h e  
following methods. 


(a) Sodium Hydroxide Method.4-Hematite was 
activated with 40% NaOH solution. T h e  
Fe203.H20 obtained was washed free from 
alkali and dried a t  80°C. 


(13) Sodium Carbonate Mekhod.4-Hematite ore 
was fused with sodium carbonate in the ratio I : r .  
?'he melt was kept at  850" for 4 hr. The  resulting 
mass was extracted with water, filtered, washed. 
and dried in air. 


(c) 2'ellow =-Fe203 by Balz Method.5-'The 
Balz method for the preparation of a-Fe203, 
from ferrous salts was modified. Hematite (roo g) 
was treated with 2 j o  ml I : I  HCI. The reaction 
mixture was heated on water bath to a small 
volume and then 250 ml I : I  HCI was added. 
I t  was again heated to dryness on the water bath. 
The dry mass was dissolved in 250 ml hot water 
and filtered. I t  was further diluted to I l . ,  heated 
on a hot plate and carbon dioxide-free air was- 
bubbled through it for 2 hr. I t  was cooled and 
to it 3 1. 4% NaOH solution was added in small 
portions with constant stirring. The  suspension 
was subjected to a brisk stirring for 2 hr and then 
filtered. The iron oxide obtained was again 
suspended in water and washed by decantation 
to remove excess chloride ions. The suspension 
was finally filtered, washed until free of chloride 
ions, drained and dried in air. 


(d) Ferric Oxide Hydrate by Oda Method.6-Oda. 
method was adopted and modificd to get ferric 
oxide from hematite. Hematite (200 g) was treated 
with 250 ml r : I  sulphuric acid on a hot plate 
for 2 hr, then cooled, diluted with 200 ml water- 
and filtered. The filtrate was finally diluted to. 
4 1. Two litres of this stock solution was taken 
and to it IOO ml r : I  NH40H was added. Through 
this suspension was passed C02-free air briskly 
for 4 hr. This aerated suspension of hydrated 
ferric oxide was then added to I .25 1. of the re- 
maining stock solution and the temperature raised 







STUDIES ON THE NUTRITION OF FUNGI 


Part 111.-Comparative Study sf Nutrition Requirements of Some Members of Monili- 
aceae and Dematiaceae 


(Miss) S. ASJAD HASAN and S. SHAHID HUSAIN 


Central Laboratories, Pakistan Council of ScientiJic and Industrial Research, Karachi 


(Received August 17, 1967) 


A co~nparative study of the nutrition requirements of some n~en~bers of fanlilies ~e~nat iaceae  and Moniliaceae has 
been carried out. Pe~~icillirrm lilncinrml T h o n ~  belonging to Moniliaceae yields the maximum amount of rnycelial mat 
at all the five concentrations of carbon, not only in comparison with the members of Deniatinceae but also within nlenl- 
bers of Moniliaceae. Rolryofricli~~m sp. Saccardo and Marchal a member of Dematiaceae utilized carbon from glucose less 
profitably as compared to other fungi of both families except Doctyliirmfi~snrioides Fragoso et Ciferri which at a carbon 
concentration of 2 per rent produced less growth than Botryofricliirm sp. 


Aspegillirs sclerotior~~~i Huber of Moniliaceae, in general, utilized nitrogen from glycine most profitably while Petri- 
cillifrm lilacintrm of the same family and Alternaria tennissimn (Fr.) Wiltshire of De~natiaceae poorly i~tilized nitrogen from 
glycine. 


From the above rcsults it appears that members of Moniliaceae are better adapted to the utilization of carbon 
and nitrogen from glucose and glycine respectively than ~nembers of Dematiaceae. 


Introduction 


The importance of carbon and nitrogen, the 
two elements playing a vital role in the nutrition 
and metabolism of fungi, is a recognized fact. 
I t  is well known that different organisms respond 
differently to the same food. Various fungus 
physiologists have concluded that species of the 
same genus behave differently to the same source 
of nitrogen and carbon1 and even the strains are 
reported to be selective utilizing the same s o u r ~ e . ~  
Lilly ,and Barnettl observed that among the 
monosaccharides, glucose proved to be the best 
source of carbon. Steinberg3 and Lilly and 
Barnett4 reported the promoting effect of glucose 
on Aspergillus niger and Sordaria fumicola respective- 
ly. Hawkers reported that mycelium produced 
by ~Melanospora destruens was greater when grown 
on a medium containing glucose as source of 
carbon. Volkonsky6,7 reported that alanine, serine, 
cystine and phenylalanine were superior amino 
ac~ds  for supporting the growth of the members 
of family Saprolegniaceae. 


Steinbergs studied the effect of 22 amino acids 
In Aspergillus niger and concluded that 7 of these 
mino acids were the excellent source of nitrogen 


5r A. niger. Stocks and Ward9 observed con- 
iderable differences among the amino acids as 
ources of nitrogen for Rhizopus nigricans. SarbhoyIo 
tudied the effect of different sources of carbon 
nd nitrogen on six species of the genus zygorhy- 
thu. Sorenson and HesseltineH showed the 
timulatory affect of glucose on disaccharides in 
)romoting the growth of Rhizopus oligosporus. 


The authors12,13 have reported the affect of 
lifferent concentrations and sources of carbon 


and nitrogen on the growth of Fusarium dinzerum 
and Helminthosporium anomalum. The present- in- 
vestigation was undertaken for studying the 
different response between some members of 
Moniliaceae and Dematiaceae and also for dif- 
ferentiating among the members of the same 
family with regard to the utilization of glucose 
and glycine which were used as source of carbon 
and nitrogen respectively in various concentra- 
tions. Four representative members of Monili- 
aceae and three members belonging to Demati- 
aceae were used in this investigation. 


Materials and Methods 


Aspergillus jicmigatus Fresenius, A. sclerotiorum 
Huber, Penicillium lilacinurn Thom and D a c ~ l i u m  
,fusarioides Fragoso et Ciferri belonging to Moni- 
liaceae and Alternaria tenuissima (Fr.) Wiltshire, 
Curvularia verruculosa Tandon et Bilgrami and 
Botryotrichum sp. Saccardo and Marchal represent- 
ing Dematiaceae were used? as representative 
members of the two families under investigation. 


The fungi were grown in Czapek's culture 
solution. (sodium nitrate, 2 . og ; potassium 
dibasic phosphate, I . og; potassium chloride 0.5%; 
magnesium sulphate, o .  5g; ferrous sulphate, 
o .  o ~ g ;  and sucrose, 30 g). Sodium nitrate in the 
original medium was replaced with glycine and 
sucrose with glucose, the two sources of nitrogen 
and carbon respectivdy used in the present in- 
vestigations. The  medium was buffered. 


Five different concentrations of nitrogen, o . 01, 


0.05, 0.  I ,  0 .5  and I .  Q per cent and carbon 0.5, 
I . o, 2 .0 ,  4. o and 6 per cent calculated with the 
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OCCURRENCE O F  DACTYEOGYRUS CRUCIFER WAGENER, 1857, D. SIMILIS 


WEGENER, 1909 AND D. SPHYRNA LINSTOW, 1878 (MONOGENEA: DACTYLOGYRIBAE) 
ON THE GILLS O F  ROACH RUTILUS RUTILUS (L.) IN  RQSTHERNE MERE, CHESHIRE 


S.S.H. RIZVI* 


Department of ~ o o l o g ,  University of Liverpool, Liverpool, England 


(Received August 30, 1967: rcvised October 18, 1967) 


Ductylc~~yrrrs  crirc(fer, D. sirtlilis and D. syltyrrrn are recorded for the first time in the British Isles. They occurred 
on the gills of roach Rutihrr rrrtiltts in Rostherne Mere, Cheshire, an eutrophic lake. .4 coniparison of the British speci- 
mew with thosc from other coitntrics was made. Thc dimcnsior~s of the hooks atid copulatory organs were the same. 


In t roduc t ion  


The first British record of a Dacty10~~ru.s sp. 
\vhich has remained unidentified, was made by 
Ashworth and Bannermann2 from the gills 
of minnow Phoxinus phoxinus (L.) in Scotland. 
VickersI9 reported the presence of an  undeter- 
mined Dactylogyrus species on a rudd Scardinius 
er$hrophthalmus (L.) from Ireland. Bychowsky3 
listed 221  species of Dactylogyrus found all over the 
world, and Gussevg counted about 260 species 
in Soviet Union alone. Dawes4 suggested that 
some species of Dactylogjlrus might occur in British 
waters, because of the large number of species 
found on similar fish in Continental Europe. 


Three species, Dac~ylogyrzcs crucifer Wagener,20 
D. sirnilis Wegener,2' and D .  .rphyrna Linstow,9 
have now been found on the roach Rutilus rut i lu~ 
iL.) of Rostherne Mere, Cheshire, an  eutrophic 
lake. This lake is I . I x 0 .6  km in size, and is 
situated in the north of the County of Cheshire at  
a distance of about 50 km from Liverpool. 


The hooks and the copulatory organs of the 
worms are the only structures dealt with here, 
because they are of importance in the specific 
identification of the members of the Dactylogy- 
ridae. They are sclerotized bodies, and so are of 
constant shape. 


Mater ia l s  a n d  Methods  


The parasites were collected from freshly cap- 
tured fish. The gill filaments bearing the worms 
were placed in cold water, the mucus was remwed 
kom the worms, and they were then fixed and 
stored in an alcohol-formol-acetic solution (formula 
nf Van Cleave). I 8  For examination the specimens 
wfre mounted in glycerine jelly, as recommended 


Gussev (personal communication). Details 
the hooks and copulatory organs were revealed 
the use of the phase contrast microscopy. 


coc 


- 


'Present address: Zoology Dcpartnient, Governtrient Degrcc 
l e~e ,  Sukkur, West Pakistan. 


Dactylogyrus cruczjk Mragener20 
Syn Dactylogyrus dujardianus Linstow,9 


Xeodactylogynus crucifer ( Wagener, I 857 )"C 
Price l 2  


Previous Records-Authors : Sproston,I7 Dawes,s 
Gussev,7 Roman,IS Ergens,s Lucky and DykI@ 
Bychowsky,3 Prost,I3 Agapova,I Prost,T4 Roman,16 
erg en^,^ Gussev.8 Fish hosts : Scardinius ery- 
throphthalmus (L . ) ,  Rutilus rutilus (L . )  Rutilus rutilus 
.fluoiatilis (L.) Leuciscus leuciscus (L.) Leuciscus idus 
(L.) Alburnur alburnus (L.) Blicca bjoerkna (L.) and 
,.lbramis brama (L.) 


Specimens Collected.-Seven hundred and eighty 
specimens of D a ~ t y l o ~ g ~ r u s  crucifer were collected 
from the gills of 199 roach from March 1963 to. 
February I 964. 


Description (based on a study of 5 specimens).- 
hloderately large dactylogyrid with a total 
length of o .82-o .94 mm;  width o .og-o. I I mm. 
The  marginal hooks are fourteen in number, 
ofapproximately equal size, length 0.03 I-0.037mm. 
Each marginal hook has a n  ovate base, 
a comparatively short shaft, a sickle-shaped 
end and a needle-like process which is not very 
distinct (Fig. I ,  No. I to 7). The  central hook, or 
anchor is slim with a recurved blade and an  inner 
root longer than the outer one (Fig. IA).  The  
total length is o .o41-o .o51 mm, the inner root 
o .or 5-0. 01 7 mm, the outer root o .oo5-o. oo7mm, 
the shaft 0.03-0.036 mm, and the point o .  015- 
0.017 mm. The linking bar is more or less ox- 
yoke shaped with rounded ends (Fig. IR),  its 
dimensions are 0.005-0.006 by 0.023-0.028 mm. 
The accessory bar is composed of dorsal and ven- 
tral plates, the dorsal plate with two widely 
separated arms and the Antral  plate with two 
fan-shaped processes (Fig. I C). The  dimensions of 
the accessory bar are 0.02-0.025 by 0.023- 
0.026 mm. The  copulatory organ is composed of 
a supporting apparatus and a duct (Fig. ID). 
The  supporting apparatus is made up of three to 
four pieces, which are of a complex arrangement, 
The proximal part of the duct is figure 8 shaped- 







. SALIMUZZAMANIA UNIFORMIS (CHAMPION) GEN. M. E T  SP. COMB. NOV. 
(COLEOPTERA: ANTHICIDAE, EURYGENIINAE) F R O M  GUATEMALA* 


Central Laboratories, Pakistan Council of Scientijc and Indztstrial Research, Karachz 


(Kcceived April 8, 1967) 


The holotype of Elrrygerli~r rrnj'v~t~is Champion was examined and the species transferred to a new genus, 
Snlitt~~czzurrrnr~io. A new combination S. r~~rifcr~ilis (Champion) has been proposed. The new genus differs fro111 all 
0 t h ~ ~  genera in the Eurygeniiui in having a narrow neck. 


In t roduc t ion  Punctures.-On elytra fine. 


The Guatemalan species was originally placed1 
in Euryge?zizts Ferte-Senectere by Champion 
but he later stated "(  E. uniformis) would doubtless 
be better placed el~ewhere."~ The author has 
examined the holotype and agrees with the above 
view. A new genus (Salimuzzamania) is pro- 
posed to receive the species. This genus is unique 
in the tribe in having a narrow neck. The  neck 
is considered 'narrow' in the Anthicidae when its 
width is less than half the width of head across 
tempora, otherwise it is described as being 'wide'. 
The neck in Salim~z~amania is narrower than in 
Macratriomima Champion of this tribe but is wider 
than in the Macratriiuae or Anthicinae. 


Some other genera of the Eurygeniini with 
unique distinguishing characters are Steri~hodolz 
Abeille with appendiculate tarsal claws, and 
n'eostereopalpus Abdullah with compact and 
reduced ovipositor. Females of S.uniformis 
(Champion) and Pseudobactrocerus fasciculatus 
(Champion), another Guatemalan species, are 
rather similar4 but the male of S. uniformis is not 
known. As in the case of the North American 
Retocomus Casey, additional collecting will doubt- 
less reveal many undescribed forms.5 


In  my key to the New World genera of the 
Eurygeniini, Salimuzzama~zia keys out to Mastoremus 
Casey but it differs from this and other genera 
in the character of the neckc 


Descr ipt ion 


Salimuzzamania gen. n. 


Diagnosis.-The presence of narrow neck (less 
than half as wide as head across tempora) dis- 
tinguishes this genus from all others in the tribe 
Eurygeniini. 


Vestiture.-Pubescence uniform; elytra imma- 
culate. 


~~ 


*Publication number 64 on the Coleoptera. 
TSupported by a Postdoctoratc Fellowship of the National Re- 
search Council of Canada at Macdonald Col le~e  of McGill 
University in 1965. 


Head.-Widest across eyes. Tempora pro- 
minent. Fourth segment of maxillary palp sub- 
cultriform. Eyes emarginate, not protuberant. 
Antennae filiform; eleventh segment less than 
twice longer than tenth segment. 


Thorax.-Pronotum sligl~tly constricted near 
middle (weakly companulate), widest sub-apically 
above middle. Mes-episterna meeting in front 
of mesosternum. Wing with anal cell open; 
anal lobe prominent. Legs without ctinidia and 
metastemum not spinous. 


Abdomen.-Seventh tergite slightly produced at 
apex in female (Fig. 2). Ovipositor with styli 
borne on apex of incompletely 2-segmented coxites 
(somewhat as in Pedilnts Fischer) (Fig. 3 ) .  


Type species.-Eurygenius uniformis Champion= 
Salimuzzamania u?ziformis (Champion) comb.  nov. 


The author feels considerable pleasure in nam- 
ing this genus in honour of Professor Sali- 
muzzaman Siddiqui, F.R.S., of the University of 
Karachi. 


Salimzizzamartia unzjio~mis (Champion) comb. 
nov.- (Figs. 1-3) 


Holoppe.-Female (author's no. 52 7),  GUATE- 
MALA: San Geronimo (G. Champion), in the 
British Museum (Natural History) London. 


Co1our.-Brown; slightly blackish-brown along- 
sides of tempora and pro~lotum; eyes black; mandi- 
bles black a t  apices. 


\ 
Vestiture.-Pubescence sparx, consisting of ie- 


cumbent, short, brown hairs, not concealing sur- 
face sculpture below. 


Head.-Slightly wider than pronotum a t  its 
widest part. Mandible entire a t  apex. 







NEW OLD WORLD GENERA OF THE EURYGENIINI (COLEOPTERA: ANTHICIDAE)" 


Central Laboratories, Pakistan Council o f  ScientiJic and Industrial Research, Karachi 


(Received April 8 ,  1967) 


Two new genera and seven new specific combinations are proposed from type material in the 
British Museum (Natural History) London, Museum National d'Hisroire Naturele Paris and Zoologisches 
Museu~n, Humboldt University, Berlin A key to 12 genera and 28 species is included. 


Introduction 


The author has earlier presented a key to the 
I iew World genera of the Eurygeniini.! A key 
to the Old World genera and species is presented 
in this paper. The genus Euqyenius Ferte-Senec- 
tere has been restricted to the New World and the 
Old World species are placed in new genera. The  
types of all the species treated here have been 
examined and it is hoped that, by additional col- 
lection as in the case of Retocornus Casey, many 
undescribed species will be discovered in the 
f u t ~ r e . ~  


A key to 12 genera and 28 species follows. 


Key to Old World Genera and Species 
of  the Eurygeniini 


. . . . . . . . . . . . . . . . .  I .  Tarsal claws simple.. .7 


. . . . . . . . . . . .  Tarsal claws appendiculate.. 
Steriphodon Abeille. . . . . . . . . . . . . . . . . .  2 


2.  Fourth segment of the maxillary palp cul- 
triform; elytra finely punctate (S. India) 3 


Fourth segment of the maxillary palp securi- 
form; elytra coarsely punctate (Bengal) 
S. abdominalis (Pic) Abdullah 


5. Abdominal appendage extending to the 
apex of the second visible sternite; tegmen 
with the basal-piece shorter than the 


. . . . . . .  parameres. S .  scoparius (Cham- 
pion) Abdullah 


Abdominal appendage extending to less 
than half the length of the second- visible 
sternite; tegmen with the basal-piece 


. . . . . . . . . .  longer than the parameres.. 
S. doncasteri Abdullah 


. . . . . .  6. Seventh tergite weakly emarginate.. 
S. indict~m Pic 


. . . . . .  Seventh tergite deeply emarginate 
S .  scoparius (Champion) Abdullah 


7. Neck narrow (i.e., half or less than half the 
width of head across tempora) (New 


. . . . . .  Guinea) Macratriomima Champion 
. . . . . . . . . . . . .  . h I .  lobigera Champion 


Neck wide (i.e., more than half the width of 
. . . . . . . . . . . . . . . . . .  head across tempora). 8 


. . . . . . . .  8. Elytra vittate (Australia) Egestria 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pascoe 9 


. . . . . . . . . . . . . . . . .  Elytra. not vittate.. . I O  


3- Abdominal appendages present.. . . . . . . . .  9. Fourth segment of the maxillary palp cul- 
males . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 triform; eleventh antenna1 segment nearly 


as long as three preceding segments com- 
. . . . . . . . . . . .  Abdominal appendages absent.. . . . . . . . . . .  bined or less. .E. taeniata 


females. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 Pascoe 


4. Abdominal appendage long, extending from Fourth segment of the maxillary palp suh- 
the first visible sternite to third; seventh cul triform ; eleventh an tennal segment 
sternite emarginate; eighth tergite entire nearly as long as four preceding segments 
S .  indicurn Pic combined or more. . . . . . . . .  .E. antenna1i.r 


Armstrong 
Abdominal appendage short, extending from 


the first visible sternite to second; seventh Io.  pronoturn distinctly constricted near middle 
. . . . . . . .  sternite entire; eighth tergite emarginate 5 (i.e. campanulate of authors) I I 


- -- 
*Publication number 65 on the CoIeoprera. Pronotum not constricted near middle. . 27  







ZOOGEOGRAPHY OF FRESH WATER FAUNA OF INDUS VALLEY 


Department of zoology, University of Karachi, Karachi 


(Received October 4,,  1967) 


The history of the Indus river and its tributaries 
is both interesting and highly disputed. Not only 
has the Indus been changing its course on a very 
wide scale but the origin and evolution of the 
entire river system flowing into it have been 
subject to great changes during the palaentological 
eras since the Tertiary period. 


The well known Rritisli geograptiers,Pilgrim and 
Pascoe, had suggested that towards the end of the 
Tertiary era, when the Himalayan mountains 
were in the process of formation, there flowed a 
gigantic river named "Indo Brahm" along their 
southcrn slopes. This great river flowed from the 
eastern end of the Himalayas along its whole 
length and deflected towards south after abutting 
against the Hindu Kush mountains. This river 
finally flowed down into the Arabian Sea in the 
gulf of Kutch. 


Krishna and De-Terra opposed this view and 
said that such a river did not exist and that only 
lakes existed along the southern slopes of the 
Himalayas. 


.Ahmad and Abbasi also believed in the exiqtence 
of lakes and thought that they were interconnected. 
I t  was in these lakes that thc Siwaliks were de- 
posited. They also hold that the Indus cut its 
course through the Salt Range and the rest of its 
principal tributaries cut their own separate courscs 
through the Siwaliks. 


The recent studies of Water and Power Develop- 
ment Authority of Pakistan show that a few thous- 
ancl years ago the direction of the flow of Indus 
and Ganges systems was towards the west. Owing 
to some major subsequent catastrophic changes 
the Jamuna and Ganges rivers changed their 
course towards the east and flowed into the Ravof 
Bengal and the Indus river shifted towards further 
west and poured itself into the Arabian Sea. 


In addition to thesc changes an intcrc3ting 
change took place in the Sutlej river and in the 
lost river "Hakra". 'I'he Sutlej was flowing in- 
dependently of the Indus hut due to some accident 
got itself connecfed with the Indus somewhere near 
Bhawalpur. The Hakra formed by ancient rivers 
Ghaggar and Chitrunji disappeared by thc east- 
ward march of the Thar  desert. Prior to, or after 


its disappearance, it also probably got itself con- 
nected with the Indus near Sukker but also ins. 
dependently flowed down southward to enter the 
Gulf of Kutch. Near the sea it was met by another 
famous river named Loni which flowed from 
Rajasthan. Very recently the lost river Hakra 
also was re-excavated as a big canal known as 
Eastern Nara Canal. 


This brief account of the larger changes in the 
evolution of river system does not cover the sub- 
sidiaries, but important events caused in the Indus 
valley as a result of floods and excavations of a 
large number of canals from the extreme north of 
\?Test I'alcistan down south up to Kotri. Serious 
consideration should also be given to the fact that 
the Indus reccived a tributary of the Kabul river 
arising from the Hindu Kush mountain in Afghan-. 
istan. 


The  earliest studies of the zoogeography of Indus 
river are attributed to Murray ( I  860) who held that 
in the present Indio Gangetic valley there was a 
sea in which a dolphin 'Platanis~a' used to inhabit. 
Following the disappearance of the sea and separa- 
tion of the Indus river from the Ganges river the 
Genus Platarlista was separated into two closely 
allied species, P.indi Blythe and P. ganqeticzcs Gray. 


Subsequent studies of zoogeographical signifi- 
cance were made by James Murray7-* Jerdon and 
Blanford and were published in a number o f  
volumes of the fauna of the British India dealing 
with the relevant groups and also in the Journal of 
Bombay Natural History Society. 


Krishna and Deterra hold that the riverian fauna 
of Indus and Ganges have made their dispersal 
alons the coast line and have no inter-river con- 
nection. 'The whole subject gets further compli- 
cated owing to the vast changes in the physiography 
of the Indo-Gangetic plain following the deposition 
of the Siwaliks and the filling in of space between 
the southern continental part and the base of 
Himalayas. 


The Indus system has a vast and varied fauna 
belonging to a number of groups. A comprehen- 
sive account of all the important fresh water faunal 
groups cannot be satisfactorily undertaken in view. 
of lack of information and paucity of collections, 







A UNIQUE FEMALE SPECIMEN FROM UPPER BURMA: A NEW. GENUS AND SPECIES 
OF MICRELYTRINAE (HEMIPTERA : ALYDIDAE) 


Department of zoology, Uniuersigi of Karachi, Karachi 


(Received October 20, 1968) 


A new genus of Micrelytrinac is crectcd for a new species described from a unique female specirnen 
taken in upper Burma. Its resen~blance with Slnferin g r n t ~ t i  Ah~nad 2 also taken froln upper Burma and irs 
relatio~lship witli~n Micrelytrinac are discutsed. 


AhmadZ erected a new genus for one new species 
Slateria granti taken from Nam Tamai Valley, 
upper Burma. This description was based on a 
single unique male specimen. From the same 
locality (on a different date) the present female 
specimen has been collected. Both these speci- 
mens have elongate form of body (Slateria granti 
19.14 m m  the present female specimen 19.58 mm), 
both are pale yellow in colour and both have 
relatively a short labium which reaches only up to 
mesocoxae. Both have a strong upright spine 
before the apex of the scutellum and in both 
the basal segment of the labium barely reaches 
the posterior margin of the compound eyes. In 
spite of these resemblances both strongly differ 
in the following characteristics. 


( I )  I n  S. granti the clypeus is strongly developed 
and is extended in front of paraclypeae in a beak 
like fashion, whereas in the present species the 
clypeus and the paraclypeae are equally developed 
(Fig. n)..  


(2)  In  S. granti the basal antennal segment 
is slightly enlarged beyond middle with a strong 
dorsolaterally directed spine a t  the apex, whereas 
the present species possesses the basal antennal 
segment which is wide throughout its length and 
is widest in the middle (Fig. I ) .  without a spine. 


(3) I n  S. granti the metathoracic scent gland 
ostioles open into the coxal-cavities whereas in the 
present species the ostioles open into visible open- 
ings located anterad to coxal cavities (Fig. 3).  


(4) I n  S. granti the second labial segment is 
slightly shorter than the posterior two together 
and the fourth segment is not quite twice as long 
as the third where as the present species in this 
character represents an usual micrelytrine with a 
long second labial segment which is of about the 
same length as the posterior two together and the 
fourth segment is distinctly twice as long as the 
third. 


(3) In S. gratzti the length of pronotum is only a 
fourth again of the width whereas the present 


species possesses an elongated pronotum, the 
length of which is distinctly half again the width. 


The differences of the above nature have never 
been observed by the present author representing 
the case of sexual dimorphism or even in any 
two species belonging to the same genus during 
his studies on the closely related subfamily Lepto- 
corisinae of the world1 and on the Micrelytrinae 
of the world (this work is under active investiga- 
tion and will be reported on separately). In 
addition to the short beak in both species with 
short basal segment which barely reaches the 
posterior margin of compound eyes, the elongated 
robustly linear body and the pale yellow coloration 
suggest that both species probably live on the 
same habitat ithe host ~ l a n t  is not mentioned in 
the locality daia). ~ h e ' a b o v e  view is strengthen- 
ed because of the fact that both species have been 
taken from exactly identical locality by the same 
collector. The present case might well be re- 
presenting an  example of parallelism. Two 
species of another genus Acestra, A.  sinica Dallass 
and A. malayanu Distant6 of the same subfamily 
and two species of the genus ~VIutusca, iM. breriicornis 


Dallas5 and M. j r~ l ixa  ~ t i 1 , 8  belonging to a dif- 
ferent subfamily Leptocorisinae also share the 
above characters. In addition these species 
possess a thiclc basal antennal segment which is 
distinctly wider beyond the middle. ( A .  malayann 
Distant lacks this character). ~Mutusca breuicornis 
is taken from a leguminous Australian plant of 
the genus Dauiesia, and A. mala)~ana from bamboo. 
Several of the species of Leptocorisinae are re- 
ported living on grasses. These habitats are 
common, almost everywhere. O n  the other 
hand the outer elevation of scent gland ostioles 
shows a similar pattern in Asce.rtra, Slateria granti, 
in the present species and in the species of two 
other qenera Babaranus and Tuberculiformia 
( ~ h m a d 3 ) .  Although there is a clear trend of 
elongation and narrowness in the stem which 
joins the anterior and posterior lobes, in the above 
sequence of species. The spermatheca of the 
present species resembles those found in the species 
of Ascestra, Babaranus and Tubtrculiformia in the 
character of the possession of the apical bulb 







BOTTOM FAUNA OF THE STREAMS AND RIVERS 'OF H'AZARA DISTRICT AFTER 
SUMMER RAINS 


<oology Department, Gordon College, Rawalpindi 


(Received August 31, 1967) 


The gut contents of  7 species of fishes were studied and it was found that 6 species live primarily on 
bottom or,oanisms and one i.e. AJettrncheil~rs botia lives on  diatoms and algae. 


Introduction 


T h e  purpose of the present investigation is to 
determine the production of bottom fauna of the 
streams and rivers of Hazara district by number 
and weight per unit area and to relate the 
bottom organisms with the food of fishes. 


Physical Features 


Hazara district lies a t  the base of the Himalayas 
in the notrth-east of West Pakistan between 33"44' 
and 35'10' north latitudes and 72" 3 ' and 74" 6'  
east longitudes. The district stretches 120  miles 
from south-west to north-east, the Kaghan 
Valley running up between Kashmir and moun- 
tainous region that drains into upper Indus. The  
space between mountain systems is occupied by 
even tracts of varying size and character. Pakhli 
plain is present in Manserah tehsil, and Rash plain 
on the southern end. Mangal and Rash plains 
are 4000 ft above sea level. Manserah is 16 miles 
from Abbottabad and is 3,682 ft above sea level. 
Dadar is situated 15 miles from Manserah a t  the 
entrance of Bhogarmang valley. The Kaghan 
Valley lies in the northern-most portion of the 
district. 'The average width of the valley is 15 
miles. There are a number of lofty peaks: the 
highest Malika Parbat is I 7,360 ft above sea level. 
Most of the forests of the district are in Kaghan. 


The important rivers of the district are the 
Siran, the Dor, the Harroh, and the Kuhnar. 
The Indus river skirts it on the west for 30 miles 
and the Jhelum river on the east for 25 miles. 
The Siran rises in the north of the Bhogarmang 
valley, flows through western part of the Pakhali, 
then dives into the Tanwal hills, and after flowing 
through former states of Phulara and Amb States 
emerges in the Haripur plain and turns north-west 
to join the Indus a t  Tarbela. 'The Dor is shorter 
and more rapid. I t  rises in the northern end of 
Dungagli range, flows through Haripur plain 
and joins the Sirail 5 miles above the Tarbella. 
The Harroh rises a t  the southern end of Dungagali 
and flowing through Khanpur tract enters Rawal- 
pindi district. The  Kuhnar rises from the lake 


Lulu Sar a t  the head of Kaghan Valley and after a 
turbulent course of I 10 miles joins the Jhelum at 
Pattan. 


The  climate of the district varies on account of 
its topography. In Haripur tehsil, the heat of 
the lower hills is very severe and the temperature 
often goes up to I 10°F in Haripur. In  Rash and 
Pakhli plains, the summer is generally pleasant, 
and the winter severe. Frost is frequent and 
snowfalls occur in January. 


T h e  water temperature is low in streams of 
Abbottabad and Manserah. During the day- 
time in September the water temperature varies 
from 55°F to 60 O F ,  and the p H  from 7.5 to 8.0. 


The  annual average rainfall is 30" in Haripur 
tehsil, 45" in Abbottabad, 32" in Manserah, 
and 60-70" in Dungagali range. About two-thirds 
rainfall is in summer from April to September 
and one-third is in winter from October to March. 


Methods 


Bottom samples collected by a surber sampler and 
were washed through sieves to separate silt, gravel 
and debris. The  samples were placed in wide-mouth 
bottles and preserved in formalin. At least two 
samples were taken from each place. In the 
laboratory the samples were washed to remove 
silt and formalin. The  material was then placed 
in petri dishes, and organisms were picked up 
under dissecting binocular microscope. They 
were identified and recorded by numbers on cards 
for each sample and were weighed. The  identifica- 
tion was done up to class, order to genus . The 
orgamisms of each sample were preserved for 
further study of taxonomy and distribution. 


In addition to bottom organisms, fishes were 
also collected generally from the areas from where 
bottom samples were taken. Fishes were preserved 
in formalin. In  the laboratory fishes were dis- 
sected and their gut contents were studied to show 
the relation of bottom organisms with that of the 
food of fishes. 
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