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EFFECT OF TEMPERATURE ON MAGNETIC PROPERTIES OF  
COBALT FERRITE NANOPARTICLES 

 

Sheena Xavier*, Alma Peter, Jithiya Babu, Roshni E J 
Post Graduate Department of Physics, St. Xavier’s College for Women, Aluva -6831011 

 
Abstract 

 
In the present study, cobalt ferrite nanoparticles have been synthesized by sol-
gel technique. The structural and magnetic characterizations of the sample were 
done. The average crystallite size of the sample was calculated from the X-ray 
diffraction pattern using Scherrer formula. Crystallite size of the samples was 
found to be below 20 nm. Magnetisation measurements at various temperatures 
ranging from 100 K to 700 K have been carried out. These measurements 
confirmed a strong influence of temperature on the saturation magnetisation and 
coercivity of the cobalt ferrite nanoparticles. 

Keywords: Nanomaterial, ferrite, lattice parameter, magnetic properties 

 

 

Introduction 

Cobalt ferrite is a leading member of the ferrite family with wide 

applications. High coercivity, moderate saturation magnetisation and very high 

magneto-crystalline anisotropy are its important magnetic properties. These 

properties along with their physical and chemical stability make them suitable 

for magnetic and biomedical applications (Goldman 1990, Thankachan et al., 

2013a). Magnetic nanoparticles are gaining importance in recent years due to their 

varied applications especially in biomedical field. Innumerable researchers have 

reported the structural and magnetic properties of cobalt ferrite nanoparticles 

substituted with cations of different valence states (Thankachan et al., 2013b & c, 
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Jacob et al., 2012). However, reports on the variation of magnetic properties of 

cobalt ferrite nanoparticles with temperature are scarce in the available literature. 

The present investigation deals with the structural and magnetic characterization of 

cobalt ferrite nanoparticles synthesized by sol gel technique. 

Materials and Methods 
Synthesis 

Nano particles of cobalt ferrite were synthesized by the sol-gel method. 

Stoichiometric ratio of cobalt nitrate and ferric nitrate (AR grade MERCK) 

were dissolved in minimum amount of ethylene glycol using a magnetic stirrer. 

The solution was heated at 60oC until a wet gel of the metal nitrate was 

obtained. The gel was then dried at 120oC. This resulted in the self-ignition of 

the gel producing a highly voluminous and fluffy product. The combustion can 

be considered as a thermally induced redox reaction of the gel wherein ethylene 

glycol acts as the reducing agent and the nitrate ion acts as an oxidant. The 

nitrate ion provides an oxidizing environment for the decomposition of the 

organic component. The obtained powder was ground well using an agate 

mortar. The cobalt ferrite nanoparticles were sintered at 500oC for four hours 

and then subjected to different characterizations. 

Characterization 

The cobalt ferrite samples were characterized by using X-ray powder 

diffractometer (XRD, Bruker AXS D8 Advance) using Cu-Kα radiation                         

(λ = 1.5406Ao) at 40 kV and 35 mA. The Magnetic characterization was carried 

out using a vibrating sample magnetometer (VSM; Lakeshore 7410) at different 

temperatures in the range 100 K to 700 K by applying a maximum field of              

15 kOe.  
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Results and Discussion 

Structural analysis 

The XRD pattern of CoFe2O4 nanoparticles is depicted in figure 1. The 

XRD data agrees well with the standard values (JCPDS PDF Card No.22-

1086). The diffraction peaks corresponding to (220), (311), (400), (422), (511) 

and (440) reflection planes show that the sample has attained cubic spinel 

structure. The crystallite sizes of the samples were calculated from the XRD 

peak broadening of the peaks using Scherrer formula (Cullity 1978, Gopalan                

et al., 2009). The lattice parameter ‘a’ has been calculated using the following 

equation  

222 lkhda hkl ++= ,........................................................................ (1) 

where hkld is the spacing between the planes and (hkl) is the Miller index of the 

planes. The lattice parameter obtained for cobalt ferrite is in good agreement 

with the reported value (Binu et al.,2011). The values of lattice parameter, 

crystallite size and X-ray density of the sample are presented in table 1. 

Table 1. Structural parameters of CoFe2O4 nanoparticles 

Plane 

Lattice 
spacing 
d (nm) 

Lattice 
parameter 

a (Ao) 

X-ray 
density 
g/ cm3 

Crystallite 
size 

D (nm) 

220 2.929 8.284 5.480 16.87 

311 2.502 8.299 5.451 16.87 

400 2.079 8.316 5.417 15.33 

511 1.603 8.332 5.387 16.99 

440 1.474 8.339 5.372 16.06 
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Figure 1. XRD pattern of CoFe2O4 

Magnetic properties 

 Magnetisation measurements at various temperatures (100K, 200K, 400K 

and 700K) were carried out using a vibrating sample magnetometer with a 

maximum applied field of 15kOe. Figures 2, 3 and 4 show the typical magnetic 

hysteresis loops of CoFe2O4 studied at different temperatures. A variation in the 

shape of the hysteresis curve is visibly evident at various temperatures, which 

suggests the temperature dependence on the magnetic properties of the sample. The 

saturation magnetisation Ms, coercivity Hc and remnant ratio R of the sample at 

different temperatures are obtained from these graphs and presented in table 2.  

Table 2. Temperature dependant magnetic parameters of CoFe2O4 nanoparticles 

Temperature 
(K) 

Coercivity 
Hc (Oe) 

Saturation 
Magnetisation 

Ms (emu/g) 

Remnant 
Magnetisation 

Mr (emu/g) 

Remnant Ratio 
(Mr/Ms) 

100 9398 37.89 22.81 0.602 

200 5069 54.31 36.99 0.681 

400 364 51.72 20.85 0.403 

700 338 30.33 11.55 0.380 
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                                 (a)                                                          (b) 

 
                                   (c)                                                                  (d)                  

Figure 2 Hysteresis curve of CoFe2O4at (a) 100K (b) 200K (c ) 400K (d) 700K 

The magnetic properties of cobalt ferrite depend on the interaction among 

cations(Co2+,Fe3+) occupied at the tetrahedral and octahedral sites. Out of the 

three possible interactions A-B interaction (tetrahedral-octahedral) is the 

strongest and by nature it is anti-ferromagnetic, which will result in vanishing 

magnetic moments(Binu et al., 2011, Gul et al., 2010). However the 

experimental analysis of magnetic properties of cobalt ferrite sample reveals 

that there exists a magnetisation in sample, which occurs due to the resulting 

magnetic moments of A and B sites. The low temperature studies reveal that 

magnetisation (Ms) of the sample at 100K is 37.89emu/g, which rises to 
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54.31emu/g at 200K. At higher temperatures 400K and 700K the Ms was found 

to be 51.72 emu/g and 30.33emu/g respectively. 

For bulk cobalt ferrite the saturation magnetisation Ms was found as 80 

emu/g but the calculated magnetisation value for cobalt ferrite nanoparticle is 

lower and varies with temperature. It could be related to the inversion degree of 

spinel configuration due to the relative occupancy of the A and B site cations. 

The observed reduction in Ms can also be attributed to the spin canting at the 

particle surface originated from the competing interaction between A and B 

sublattices. As we go to lower temperatures, the tilting of spin at some angles 

would result in the observed reduction of Ms and this hypothesis can adequately 

explain the nearly non saturating behaviour of magnetisation at lower temperatures 

even for large applied fields. The remnant ratio (Mr/Ms) is an indication of the ease 

with which the direction of magnetization reorients to the nearest easy axis 

magnetization direction after the magnetic field is removed.The values of the 

remnant ratio of the prepared sample vary with temperature which is an indication 

that anisotropic nature of the material.  

Conclusions 

Cobalt ferrite nanoparticles have been successfully synthesized by sol-gel 

technique. The structural properties of the sample were studied using X -ray 

diffraction method. The XRD analysis reveals that the prepared sample was 

found to be exhibiting spinel structure. The magnetic characterisation of the 

sample was done using vibrating sample magnetometer at temperatures 100K, 

200K, 400K and 700K.The hysteresis curves drawn at each of the above 

temperatures showed considerable variations with temperatures. The hysteresis 

curve at 100K, 200K showed hard magnetic properties with remnant ratio>0.5 and 

at 400K and 700K showed soft magnetic properties with remnant ratio<0.5.The 
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observed variations in magnetisation can be attributed to the spin canting at the 

nanoparticle surface and inversion degree of the spinel structure of the cobalt 

ferrite nanoparticles. 
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THEORETICAL ESTIMATIONS OF NONLINEAR OPTICAL 
PROPERTIES OF DONOR-ACCEPTOR DERIVATIVES OF 

NAPHTHALENE 
 

Anju Linda Varghese1*
2 and Ignatious Abraham2 

1 P.G. Department of Chemistry, Catholicate College Pathanamthitta, Kerala- 689645 
2P.G. & Research Department of Chemistry, Sacred Heart College, Thevara, Kerala-682013 

 
Abstract 

 
The nonlinear optical properties of selected donor-acceptor isomeric derivatives 
of naphthalene, including electron donor molecules such as aminophenyl, and 
N, N-dimethylaminophenyl, were discussed and compared with literature 
values. The theoretical calculations were performed with three different hybrid 
density functional theories (DFT) i.e. BPV86, B3LYP and B3PW91, and 6-
311++G(2d,p) basis set was used. The results show that these molecular systems 
have large first static hyperpolarizabilities. In addition, the NLO response of these 
molecular systems decreases dramatically when the N, N-dimethylaminophenyl is 
replaced by aminophenyl. 
 

Keywords: DFT, BPV86, B3LYP, B3PW91, NLO, Static hyperpolarizability. 

 

Introduction 

Molecular materials with nonlinear optical (NLO) properties are 

currently attracting considerable attention because of their potential applications 

in the optoelectronic devices of telecommunications, information storage, optical 

switching, signal processing (Prasad and Williams, 1991; Nalwa and Miyata, 

1997; Marder et al., 1997; Shi et al., 2000; Kajzar et al., 2003) and terahertz 

(THz) wave generation (Krishnakumar and Nagalakshmi, 2008). In the last decade, 

                                                      
2
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a large range of donor acceptor substituted compounds have been investigated 

in order to determine an empirical relationship between molecular structure and 

nonlinear response. The design of efficient organic materials for applications in 

nonlinear optical effect is based on asymmetric polarization, induced by 

electron donor and electron acceptor groups on either side of the molecule at 

appropriate positions in the molecular systems. By increasing the donor acceptor 

capability of the substitutions attached to the Π-conjugated system, nonlinearity 

can be increased. The position of the substitutions is of vital important in terms of 

NLO activity. The large value of the first hyper polarizability, β, which is the 

measure of the nonlinear optical activity of the molecular system, is associated 

with intramolecular charge transfer resulting from an electron cloud movement 

from electron donor to electron acceptor groups. N, N-dialkylamino groups have 

higher electron donating character, and there is a long history of theoretical 

studies on the NLO properties of dialkylamino substitute (Li et al., 2006; Morley 

and Whittaker, 2006; Borbulevuch et al., 2002). Herbich his collegues synthesized 

new donor-acceptor naphthalene and azanaphthalene derivatives and reported 

their intramolecular excited charge transfer states (Herbich et al., 2001). 

The design of new systems with a high charge transfer is a key part of 

this, because intramolecular charge transfer between donor and acceptor will 

lead to a very large value for β. The theoretical prediction of accurate electro-

optical properties for this kind of system is a very important step towards the 

rational design of novel nonlinear optical materials. The study of such effects 

involves the initial determination of static polarizabilities and hyper polarizabilities 

in the gas phase. 

Density functional theory (DFT) calculations with various functional are 

excellent methods in the design of NLO molecules and they help predict properties 
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of the new materials, such as molecular dipole moments, polarizability, and hyper 

polarizabilities (Wu et al., 2007; Koley et al., 2008, Kenawi et al., 2008; Fantin 

et al., 2007; Drozd and Marchewka, 2006).In this paper, nonlinear optical 

properties of donor-acceptor isomeric derivatives of naphthalene, containing N, 

N-dimethylaminophenyl, p-aminophenyl as an electron donor were calculated 

with DFT variants.The studied molecules are presented in Figure 1. 

 
Figure 1: Compounds 1 – 4 selected for the study 

 

Materials and Methods 

Computational Details 

Gaussian 09 software package was used for DFT calculation and 

calculations were performed at BPV86, B3LYP and B3PW91/6-31G (d, p) 

level. The ground state structures were optimized and frequency calculations 

were performed to ensure that the optimized structures are minima in the 
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potential energy surface.  HOMO and LUMO for all the molecules are 

identified. Gauss View 5 software was used for generating the input file and 

visualization of the results. The calculation were done using S20D300 

workstation computer equipped with Intel 7 core processor and 24 GB RAM 

and Microsoft Windows as the operating system. Electric dipole moment, linear 

polarizability and first hyper polarizability tensor components for the studied 

compounds were calculated by DFT approach which is currently one of the 

ultimate procedure for obtaining numerically accurate NLO response. 

Results and Discussion 

Several conformational isomeric cisoid and transoid structures of 

compounds 1-4 were optimized at B3LYP/6-311++G (2d, p) level. The lowest 

energy structures will be equilibrium geometry of the molecules. The optimized 

molecular geometry of compounds 1-4 represents an isolated molecule under 

ideal conditions with a stationary point at the potential energy surface. The 

convergence was confirmed by observing no imaginary vibrational frequencies. 

The frontier molecular orbitals HOMO and LUMO of compounds 1-4 are 

presented in Figure 2. The energy gap, Eg can be calculated from the HOMO 

and LUMO energies. The total energy, HOMO-LUMO energy gap and dipole 

moment of compounds 1-4 are given in Table 1. 

The nonlinear optical response of an isolated molecule in an electric field 

Ei can be presented as a Taylor series expansion of the total dipole moment, 

μtot, induced by the field: 

0

( ) ( )

1 1 .........,
2! 3!

E E

E E E E E E

λ λ

λ λ λσ σ λσν σ ν λσνρ σ ν ρ

µ ψ µ ψ

µ µ α β γ

∧

=

= + + + +
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where α is the linear polarizability,μ0 the permanent dipole moment and β is the 

first hyper polarizability tensor components. The isotropic (or average) linear 

polarizability and anisotropy of polarizability is defined as (Fantin et al., 2007): 

Isotropic linear Polarizability,  1
3 ( )xx yy zzα α α α= + +  

Anisotropic linear Polarizability,  

1
22 2 21

2 [( ) ( ) ( ) ]xx yy xx zz yy zzα α α α α α αΔ = − + − + −  

The complete equation for calculating the total static first hyper polarizability 

magnitude of Gaussian output is given as follows (Drozd and Marchewka, 

2006). 

First order Hyperpolarizability,  

1
22 2 2[( ) ( ) ( ) ]tot xxx xyy xzz yyy yzz yxx zzz zxx zyyβ β β β β β β β β β= + + + + + + + +  

The study involves the initial determination of static polarizabilities and 

hyper polarizibilities in the gas phase. The results of this study is compiled in 

Table 2. It is evident from the table that these molecular systems have large first 

static hyper polarizibilities. Compound 3 exhibit largest hyper polarizability due 

to the N, N-dimethylaminophenyl being a stronger electron donor than the 

others. Molecules 3 and 4 are having small band gap when compared to 

others. So it is clear that first static hyper polarizability and optical band gap 

(Eg) is in inverse relationship for the same molecule group.Besides the NLO 

response of these molecular systems decreases dramatically when the N, N-

dimethylaminophenyl is replaced by aminophenyl. This can be attributed to the 

strong electron donor power of N, N-dimethylaminophenyl group. As the 

electron donor power increases, strong delocalization of electrons from donor to 

acceptor occurs and in turn the compound begins to show good nonlinear 

optical response. 
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acceptor occurs and in turn the compound begins to show good nonlinear 

optical response. 
 

 

 
Figure 2. Frontier Molecular Orbitals, HOMO and LUMO for Compounds 1 – 4 

 
Table 1. Total energy, Energy gap and Dipole moment for compounds 1 -4. 

Compound Energy (a.u) Eg (eV) Dipole Moment ( Debye) 

1 -751.11995 2.78 4.06 

2 -672.49782 1.65 4.28 

3 -767.11346 3.07 3.69 

4 -688.54324 2.36 3.94 
 

 
Table 2. Static polarizability (˂α˃), Anisotropy of polarizability (Δα) and First 

static hyperpolarizability (βtot) for compounds 1 -4. 
 

Compound ˂α˃ a.u Δα a.u βtot a.u. 

 BPV86 B3PW91 B3LYP BPV86 B3PW91 B3LYP BPV86 B3PW91 B3LYP 

1 246.2 236.56 238.57 124.83 115.40 114.91 2866.8 1896.2 1856.8 

2 212.75 204.73 206.24 104.86 96.70 97.82 1705.6 1129.5 1080.4 

3 268.56 252.40 254.40 204.74 180.45 180.01 6046.5 4032.4 3958.1 

4 227.36 217.70 220.09 167.44 154.56 154.70 3576.2 2540.9 2547.1 
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Conclusions 

First static hyper polarizability of these compounds was affected by the 

position of donor moieties, energy gap and extend of delocalization.Extend of 

delocalization can be attributed to the strength of donor-acceptor interaction. 

The largest βtot values were obtained for the isomeric naphthalenes 3 and 4 due 

to theN,N-dimethylaminophenyl being a stronger electron donor than the 

others. It was found that first static hyperpolarizability of the compound (3) 

with the BPV86 method is 6046.5 a.u., the largest value for the studied molecules. 

Besides, it was found that first static hyper polarizability and optical band gap (Eg) 

is in inverse relationship for the same molecule group. The results of this study 

show that these molecular systems have large first static hyper polarizabilities and 

may have potential applications in the development of NL Omaterials. 
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DFT Density Functional Theory

BPV86 Becke Perdew Vosko 1986 functional 

B3LYP Becke’s three parameter functional with Lee, Yang,Parr 
functional 

B3PW91 Becke’s three parameter functional with Perdew-Wang 
correlationfunctional 

NLO Properties Non Linear Optical properties
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LENGTH-WEIGHT RELATIONSHIP, CONDITION, SEX RATIO 
AND GONADOSOMATIC INDEX OF INDIAN MACKEREL 

(RASTRELLIGER KANAGURTA) COLLECTED FROM 
MUNAMBAM LANDING CENTRE, KERALA 
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Abstract 

 

The objectives of this study were to determine length-weight relationship of 
Rastrelliger kanagurta collected from Munambam landing centre, to determine 
the condition factor and sex ratio of collected specimens and to determine 
gonadosomatic index of Indian mackerel collected from the study site. The data 
were collected once or twice in a month from the trawl net catches landed at 
Munambam landing centre during the period from July 2016 to February 2017. 
A total of 130 Indian mackerel specimens were examined in this study. Out of 
130, 75 (57.69%) were males and 55 (42.30%) were females. The b value of the 
length weight relationship of Indian mackerel in November was very low 
compared to other months. The condition factor ranged from 1.8-2.23 was 
significantly different between months (P<0.01). The significantly lowest mean 
condition value was found in August and July, and the highest was in 
September. GSI was significantly different between months (P<0.01). In short, 
a basic understanding of population dynamics, stock condition growth, 
spawning seasons etc. are prerequisite before identifying proper management 
techniques on any wild fish stock. 

Keywords: Rastrelliger kanagurta, Munambam, Gonado-somatic index, 
condition factor 
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Introduction 

The mackerel fishery along the Indian coast is mainly comprised of a 

single species, Rastrelliger kanagurta. Studies on the biology of Indian 

mackerel Rastrelliger kanagurta have been done by various workers 

(Devanesan and John 1940; Radhakrishnan 1962; Pradhan 1956; Rao 1967; 

Yohannan and Abdurahiman 1998; Prathibha and Alli 2004; Sivadas et al., 

2006). Among variety of fishes, Indian Mackerel is one of the important fish 

in the landings of Kerala. Maximum exploitation of the resource has been 

recorded from the southwest (Kerala, Karnataka and Goa) coast of India using 

seines, gillnets and trawls. India contributes 90% of the world mackerel 

fisheries, 77% is from west coast and 23% from east coast of India 

(Bhendarkar et al., 2014). 

Length-weight relationship are very important in fisheries management. 

Length-weight relationships helps scientists to determine the growth 

characteristics related to these variables. They also help to estimate ‘condition 

factor’ or ‘well-being’ of fishes, or in short it reflects physiological state of a 

fish, availablilty of food and environmental conditions (Le Cren 1951, Froese 

and Pauly 2010). With the innovations in new fishing gears mackerel fishery 

capture has undergone changes with trawl net contributing a significant part of 

fish landings.  

The present study discusses about the length- weight relationship, 

condition factor, sex ratio and gonadosomatic index of Rastrelliger kanagurta 

collected from Munambam landing centre. 
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Methodology 

The data for the study were collected once or twice in a month from the 

trawl net catches landed at Munambam landing centre during the period from 

July 2016 to February 2017. Total length (TL), Standard length (SL) and body 

weight of fishes were measured and recorded. After recording length and weight of 

fish, it was dissected to collect gonad and determine the sex. The length –weight 

relationship was calculated using the equation (Pauly 1983, 1993): 

W =aLb, 

where, W is the weight of fish (g), coefficient a is the intercept in the y axis, 

regression coefficient b is an exponent and L is the total length of fish (cm). 

The value b indicates isometric growth when close to 3. The statistical 

significance level r2 was estimated and the parameters a and b were estimated 

by linear regression analysis based on the natural logarithms: 

Log W =log a +b log L 

Additionally, the coefficient of determination r2 were estimated. The 

Fulton’s Condition Factor (K) for each experimental fish has been calculated 

using the formula: 

K =W/ (L3)*100 

Where, K is the Condition factor, W is the Weight of fish, L is the Total length 

of fish (cm). 

Gonadosomatic index (GSI) was calculated using the equation: 

GSI =Gonadweight (g)/Body weight (g) *100 
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All regression and correlation were statistically analysed using KYPLOT 

(Beta version) which was also applied to differing between months on condition 

factor and gonadosomatic index analysed through the analysis of variance 

(ANOVA). 

Results and discussion 

Length-Weight Relationship: Monthly Length-Weight Relationship 

(LWR) of Indian Mackerel are presented in Table 1 and figure 1. Size of the 

mackerels collected during the study period ranged from 158 to 231 mm. 

Yohannan and Sivadas (2003) reported that the average length frequency 

distribution of mackerel along the west coast of India is constituted by size 

group 110 – 150 mm, while along the east coast, larger size groups of 175 -

215 mm are recorded. During the period 2004 -2008, the mackerel landings 

off Cochin were mainly constituted by the 190 - 200 mm size group. So, the 

size of mackerels collected from the Munnambam landing area seems to be of 

a bigger size during the study period. 

LWRs of Indian Mackerel collected during study period were found to 

be linear. The exact relationship between length and weight differs among 

species of fish according to their inherited body shape and within a species 

according to the condition (robustness) of individual fish (Schneider et al., 

2000). So, the data derived from the equation logW =log a+b log L differs 

every time. LWRs showed that the allometric coefficients vary between 

1.1528 (November) and 3.4359 (August) which was in the acceptable range 

(Bagenal and Tesch 1978). A negative allometric growth of Indian mackerel 

was observed in July (W=3.47442.8255, r2=0.5757), October (W=3.01952.6853, 

r2=0.419), November (W=1.56951.1528, r2= 0.1388) and January (W = 

3.11872.7365, r2= 0.9288). While a positive allometric growth was observed in 
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August W = 5.34173.4359, r2=3.4359), September (W=4.88573.3626, r2=0.889), 

December (W=4.3773.1743, r2=0.8036) and February (W=4.89713.3362, 

r2=0.2475) (Figure 1). Studies conducted in the Maharashtra coast by 

Bhendarkar et al., 2014 showed that the “b” value was found to be more than 

3.0. Abdurahiman et al., (2004) and Pratibha and Gupta (2004) also observed 

linear growth of Indian mackerel. Length-weight relationship of fish are 

affected by many factors including season, habitat, gonad maturity, sex, diet 

and health and preservation techniques (Tesch 1971). More research is needed 

including analysing environmental or habitat factors to understand the cause 

of low b value in November in Kerala coastal water.  

 

 

Table 1: Monthly descriptive statistics and estimated parameters of length-weight 
relationship of Indian mackerel from July 2016 to February 2017. 

Month 
Number 
of fishes 

(n) 

Total Length (cm) Regression Parameters 

Minimum Maximum A B r2 

July-16 20 17.1 23.1 3.4744 2.8255 0.5757 

Aug-16 20 15.8 21.2 5.34717 3.4359 0.8732 

Sep-16 20 15.3 22 4.8857 3.3626 0.889 

Oct-16 10 19.3 20.9 3.0195 2.6853 0.419 

Nov-16 10 17.9 20.4 1.5695 1.1528 0.1388 

Dec-16 10 16.5 19.5 4.377 3.1743 0.8036 

Jan-17 30 16.5 22.2 3.1187 2.7365 0.9288 

Feb-17 10 19.9 20.8 4.8971 3.3362 0.2475 
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          (a)      (b) 

  
          (c)      (d) 

  
         (e)      (f) 

  
        (g)      (h) 
Figure 1.  Relation between length (cm) and body weight (gm) (natural logarithm 

transformed) during (a) July 2016 , (b) August 2016, (c) September 2016, 
(d) October 2016, (e) November 2016, (f) December 2016, (g) January 2017 
and (h) February 2017.   
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Condition Factor 

 The condition factor ranged from 1.8-2.23 and was significantly different 

between months (P<0.01) (Figure 2). Significantly lowest mean condition value 

was found in August and July, and highest in September. Sivadas et al, 2006 

based on Indian mackerel data collected from the ring net and trawl net catches 

landed at Puthiappa in Calicut during the period July 2001 to December 2004 

reported values of condition factor between 0.9 and 1.18.  

 
(a) 

 
(b) 

Figure  2. (a) Condition factor (b) Gonadsomatic Index (GSI) of 
Rastrelliger kanagurta collected from Munambam coast 
during the study period 
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Sex ratio 

Out of the total 130 specimens of R. kanagurta collected from Munambam 

landing area, 75 (57.69%) were males and 55 (42.30%) were females. Studies 

conducted by (Rahman and Hafzath, 2012) also reported significantly more 

male Indian mackerel than female (x2 =7.91; P<0.01) in the population in the 

Kuantan coastal area, Malaysia. 

Gonadosomatic index 

 Monthly changes of mean gonadosomatic index (GSI) of Indian 

mackerel are presented in (Figure 3). GSI was significantly different between 

months (P<0.01). The lowest GSI of Indian mackerel was observed in 

September, October and December. GSI rapidly increased after July and 

reached at peak in August. Most of the Indian workers have pointed out that the 

spawning period in Indian mackerel is a prolonged one extending over about six 

months. It was reported that R.  kanagurta do spawning in summer in the west 

coast of India (Nair et al., 1970).A positive relationship was observed between 

gonadosomatic index and condition factor of Indian mackerel (r2=0.4302) figure 3. 

   
Figure 4. Relationship between GSI and Condition Factor of Rastrelliger 

kanagurta collected from Munambam coast during the 
study period 
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Conclusion 

In this study, the b value of the length-weight relationship of Indian 

mackerel in November was very low compared to other months. This might be 

influenced by environmental or habitat factors. Therefore, more research is 

needed including analysing environmental or habitat factors to understand the 

cause of low b value in November in Kerala coastal waters.  
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Abstract 
 

The products formed from chloranil on reaction with propyl amine was 
characterized to be 2,5-disubstituion products by DFT calculation. Calculations 
showed that the reaction proceeds by initial formation of a stable CT complex, 
which transforms to a tetrahedral intermediate which preceeds to monosubstituted 
product. Further the TS energy for the second substitution reaction is lower than 
the energy for the first substitution reaction. 

Keywords: DFT calculation, chloranil, propyl amine 

 

Introduction 

The reaction between chloranil and butylamine has been investigated by 

measuring the kinetics of the reaction (Monzo et al., 1988).   On the basis of 

kinetics the formation of a charge-transfer (CT) complex has been proposed as 

an intermediate in the reaction (Dwivedi et al.,1982). The displacement of 

chloride by amine in the CT-complex leads to the formation of a disubstituted 

product by the elimination of two molecules of HCl.  The stoichiometry of the 

reaction is such that one molecule of chloranil reacts with two molecules of amine. 

The CT complex formation between chloranil and pyridine was investigated by 

                                                      
4 * Corresponding Author E-mail:sheneyafestus@stxaviersaluva.com 
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DFT methods (Liet al., 2006).  CT-complex formation of DDQ and amines 

have been investigated (Misra et al., 1984; Hassan et al., 2007). 

In the present work the reaction of chloranil with propyl amine was 

carried out and UV spectrum was taken.  The DFT calculations were also 

performed to understand the complex formation and mechanism of reaction for 

interaction between chloranil and propyl amine. 

Materials and methods 

Chloranil and propyl were purchased from Aldrich Chemical Co., 

Bangalore and used without further purification. The UV spectrum was recorded 

using Shimadzu (Japan) UV1800 double beam spectrophotometer.   

Experimental Procedure 

To a solution of 2g (1 equivalent) of chloranil in 60 ml of acetonitrile in a 

round bottom flask  0.49 ml of propyl amine (4 equivalent) was added to the 

solution and shaken for half an hour which is then stirred using magnetic stirrer 

for 5 hours. The reaction mixture was kept at room temperature for 24 hours. It 

is diluted with water to precipitate the product and filtered, washed with water 

and dried. The product was purified by recrystallization from methanol and 

obtained a brown solid.   

Computational details 

The DFT calculations were performed using Gaussian 09 software 

package for windows (multi-core parallel version) on a HP-Z600 workstation 

equipped with Intel Xenon quad core processor. The input file for were 

prepared and output files were visualized by using GausView 5 software. The 

calculations were done at B3LYP and 6-31G (d, p) basis set.  The relative 

stabilization energy of the CT-complex was calculated, relative to that of the 
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sum of the energies of the amine and chloranil.  The sum of the electronic and 

thermal energies were used in the relative energy calculations. 

Results and discussion 

The reaction between chloranil and propyl amine was carried out at room 

temperature using acetonitrile as solvent. The possible structures of the 

disubstituted products formed by displacing 2 Cl atoms are given in Table 1.  It 

was characterized by UV in comparison with the calculated UV spectra.   

Table 1.  Possible di-substituted products 

O

O

NHCl

Cl NH Propyl

Propyl

 

O

O

NHCl

NH

Propyl

Cl
Propyl

 

O

O

Cl

NH NH

Propyl

Cl

Propyl 
1 2 3 

 

UV spectrum 

 The λmax in the UV spectra of the chloranil-propyl product in 

chloroform is 359 nm indicating the presence of highly conjugated carbonyl 

group. Among the calculated UV of all possible disubstituted products, the 

measured λmax is close to the calculated λmax (349.5nm) for the 2,5-

disubstituted propyl product.  

DFT calculation of the mechanism of substitution 

The structures of chloranil and propyl amine were optimized and 

frequency calculations were performed, the results are shown in Table 2.  A 

complex of propyl amine and chloranil was optimized.  In the optimized 

structure the N-atom of the amine is close to the carbonyl carbon (2.786 Å).  

The stabilization energy due to the interaction of the two molecules is 18.68 
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kJ/mol.  This complex may be considered as CT complex.  Carbon atoms 

attached to Cl are at distances of 3.163Å and 3.187Å.   The displacement of Cl 

attached to the C-atom at 3.163Å propyl amine was explored. 

Table 2.  The optimized structures and relative energies of the species calculated 

Species Optimized structure Energy 
(Hartrees) 

Rel. 
Energy 
(kJ/mol) 

 
Chloranil  and 
Propyl amine 

 +   

-2219.754437 + 
-174.370771 =  
-2394.125208 
 

 
0.0 

Reactant 
complex 
Or 
CT complex 

 

 
-2394.132325 

 
-18.68 
 

 
Intermediate 

 

 
-2394.123009 

 
5.77 

 
Transition state 

 

 
 
-2394.099024 

 
68.75 
 

 
Product 
complex 

 

 
-2394.160911 
 

 
-93.74 

 
Mono-
substituted 
Product 

 

Product + HCl 
 
-2394.159282 
 

 
 
-89.46 
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The optimization of a tetrahedral intermediate resulted in a structure in 

which the C-Cl bond was broken (Cl anion is 2.55Å away from the carbonyl 

carbon) and the NH2 group of propyl amine is attached to the carbon.  A 

transition state could be determined for the substitution reaction which is 

68.75kJ/mol higher in energy than the sum of the energies of the reactants.  

Rotation of the C-N bond leads to the elimination of HCl.  The overall reaction 

is exothermic since the product complex is 93.74 kJ/mol lower than that of the 

reactants. 

 The interaction of a second molecule of propyl amine with the mono-

substituted product was explored.  A minimum energy structure could be 

optimized in which the nitrogen atom of propyl amine is close to the carbonyl 

group away from the position of attachment of propyl amine, Table 3.  

Nucleophilic attack of the second propyl amine occurs at the carbon atom 

opposite to the C-NH group.  A tetrahedral intermediate could be optimized for 

this process but not for the substitution of -Cl at the adjacent carbon.  The 

calculated TS energy barrier for the formation of the tetrahedral intermediate is 

43.99 kJ/mol which is lower than the barrier for the first step substitution of -Cl. 

Table 3.  The optimized structures and relative energies of the species calculated 

Species Optimized structure Energy 
(Hartrees) 

Rel. Energy 
(kJ/mol) 

Monosubstituted 
product + 
propyl amine 

  +  

 
-2107.738355 

 

 
0.0 

Reactant 
complex 
Or 
CT complex  

 
 

-2107.743007 
 

 
 

-12.21 
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Intermediate 

 

 
 

-2107.735276 

 
 

8.08 

 
Transition state 

 

 
-2107.721599 

 
43.99 

Product 
complex 

 

 
-2107.778912 

 
-106.48 

Disubstituted 
product 

 

Product + 
HCL 

 
-2107.777837 

 

 
-103.66 
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Scheme 1. Mechanism of the reaction based on DFT calculations (Relative energy 
in kJ/mol) 

 

Conclusion 

The reaction between chloranil and propyl amine was conducted and 

product was characterized.The UV spectral data indicate that the product is di-

substituted chloranil obtained by replacing two of the chlorine atoms at 2 and 5 
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positions the quinone ring by propyl amine.  The mechanism of the substitution 

reaction was explored by DFT calculations.  Calculations showed that the 

reaction proceeds by initial formation of a CT complex, stabilization energy 

18.68 kJ/mol, which transforms to a tetrahedral intermediate and HCl 

elimination leads to the product.  The barrier for the conversion of CT complex 

to the tetrahedral intermediate is 68.75kJ/mol.  A second reactant complex is 

formed between the mono-substituted product and propyl amine and leads to di-

substitution.  The TS energy for the second substitution reaction is 43.99 kJ/mol 

which is lower than the energy for the first substitution reaction. 
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Abstract 
 

Stephen Hawking is the former Lucasian Professor of Mathematics at the 
University of Cambridge and author of A Brief History of Time which was an 
international bestseller. Stephen Hawking mainly speaks about the blackholes 
and the origin of the universe. Though his contributions lack realistic 
experience these are scientific theories. The discovery of big bang was a turning 
point in the invarious origin of the universe at the big bang singularity. But this 
theory implied a creator behind the universe and thus Hawking proposed a new 
scientific theory which avoids the place of a creator. He says “So long as the 
universe has a beginning, we could suppose that it had a creator. But if the 
universe is completely self contained, having no boundary or edge, it would 
have neither beginning nor end: it would simply be. What place, then, for a 
creator?”6 

Key words: The Big Bang Singularity, Black Holes, White Dwarf, Grand 
Unified theory, M-theory, No Boundary Theory, Euclidean 
Space-time.  

 
Introduction 

Stephen Hawking, a British cosmological physicist, who has adorned 

Newton’s chair as Lucasian professor of Mathematics at Cambridge University, 

was born on January 8, 1942, exactly three hundred years after the death of 
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Galileo. He started his education in Byron school and later he was admitted to 

St. Albans School where he spent his time till at the age of seventeen and 

studied mathematics, physics and various other subjects. In 1959, he went to 

Oxford and later he moved to Cambridge.   

The motor neuron disease was a great shock for him. Up to 1974, he 

could manage himself. The condition worsened and he needed twenty-four 

hours nursing care after being affected by Pneumonia in 1985. The tracheotomy 

removed his ability to speak. However, a computer program called ‘Equalizer’ 

helped him in speech.  

Philosophical Background 

Stephen Hawking was an ordinary student in the school. He finished his 

school specializing in mathematics and physics. Physics and astrology helped 

him to understand where we come from and why we are here. At Oxford, he 

mainly concentrated in physics and he developed interest in cosmology at 

Cambridge. He says “I want to fathom the far depth of universe. May be I have 

succeeded to a small extent but there’s still plenty I want to know.”1
7 

Scientific Contributions 

Stephen Hawking was a scientist more than a philosopher. He was a 

brilliant astronomer also. His main contributions to science are the following.  

The Big Bang Singularity 

Hawking’s work was mainly on big bang singularity up to 1970. The 

expansion of the universe clearly indicates that the galaxies and other things 

must have been closer together in the past. The big bang singularity arises 

                                                      
7
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certain questions about time and the infinity of the universe. Roger Penrose and 

Stephen Hawking developed new technique which shows that there must have 

been a state of infinite density in the past if the General Theory of relativity is 

correct. This state of infinite density is called big bang singularity.28 

Black Holes 

The black holes were an unwanted discussion in the scientific scenario till 

the middle of 20th century. The name black hole was first introduced by John 

Wheeler, an astronomer, in 1967. “A point of extreme mass in space-time with 

radius or event horizon in side of which all electromagnetic radiation is trapped 

by gravity is known as black holes”3
9. According to John Bsrogsh “Black holes 

are cosmic vacuum cleaners that suck up everything, they encounter from 

gigantic stars to particles of space dust and the photons that make up light.”4
10

 

 Universe would collapse when they reach the singularity and it would 

be the end of time. No one can escape from the gravitational field of the 

singularity. Penrose and Hawking says “not only the tiny black holes emit 

radiation but under certain conditions they could actually explode.”5
11. He says 

“if you look at the constellation Cygnus, there is a good change that you will be 

looking in the direction to black holes”6
12  

In 1973, Hawking with the help of uncertainty principle, investigated that 

black holes cannot send radiations and particles. If the uncertainty principle 

allows the particles to move faster than light, the particles and radiation can get 

                                                      
2

8  Stephen Hawking, A Brief History of Time: From the Expanding Universe, New York, Bantam 
Books 1981, p.53 

3
9  Michael White and John Gribbin, Stephen Hawking: a Life in Science, New Delhi, Penguin 

Books, 1992, p. 60 
4

10  White and Gribbin,p.60.  
5

11  White and Gribbin,p.130. 
6

12  White and Gribbin,p.63.  
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out of black holes. The emission of particles and radiation causes the black 

holes to become smaller and to send out particles more rapidly. According to 

Hawking the mass would become zero and the black holes would disappear 

completely and it may cause a baby universe. These things happen in imaginary 

time since real time ends at the singularity. 

The Theory of Everything 

The universe emerged at the initial explosion and after a few seconds the 

temperature started to cool down slowly then galaxies and planets emerged. The 

present atmosphere emerged 1.5 billion years back. Now science has discovered 

four fundamental forces of the universe. The most basic force, the gravity 

controls everything in the universe. The remaining forces operate in the 

subatomic levels: the strong nuclear forces unite the nucleus of the atoms 

together, electromagnetic forces keep electron around nucleus and weak forces 

cause radioactive decay. 

Some indicates that unification of forces is possible while a few rejects it. 

The physicists anyway believe that the forces may have existed in the primordial 

soup for fraction of a second as a single interaction and this interaction is thought to 

be the basis from which all forces have descended. Hawking also agrees with the 

quest of science today. He says: “to unify the four forces (laws) in a single 

mathematical explanation is the greatest quest of all science.”7
13  When John 

Boslaush asked him about his goal he said “my goal is simple …it is a complete 

understanding of the universe, why it is as it is and why it exists at all.”8
14 

                                                      
7

13  John Boslaush, Stephen Hawking’s Universe: An Introduction to the Most Remarkable Scientist of 
Our Time, New York, William Morrow Co, 1985, p. 23.  

8
14  Boslaush, p. 93.  
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During 1970s, physicists developed a theory aimed at the unification of 

the forces and they called them Grand Unified Theory. Stephen Weinberg, 

Abdus Salaam and Glasow partially succeeded in their attempt to develop a 

unified theory. They combined electric and weak forces together and it is 

known as electro weak theory and in 1979 they were awarded Nobel Prize for 

physics. This theory tempted the scientists to combine atomic forces also with 

two other forces and a grand unified theory was introduced by their effort. They 

found that at some higher level of density the interaction of the three forces was 

possible. 

In 1980, Hawking, at an inaugural address at Lucasian University, told 

“the humanity would find out a new unified theory explaining the initial 

condition of the universe in the near future”9
15. He called it super gravity theory. 

But the super gravity theory and other theories are inadequate to deal with the 

period before 10-43 seconds. When the temperature would have been so high 

then the gravity also would have been united with the force. Scientists hope to 

develop theories which may bring these forces together. The string theory may 

do this for it unites all the physical forces. It is known as a theory of 

everything.10
16 

String Theory 

The string theory has originated in 1960s to describe the strong force. 

According to this theory the basic objects are not described as particles but as 

strings that have length and no other dimension. These strings may have ends or 

they may have closed loops. Strings occupy a line in space at each moment of 

time. Strings can be joined together. The open strings join at the end while in 

                                                      
9

15   Hawking, Black holes and Baby Universe and other Essays, p.176.  
10
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closed strings it is like two legs joining on a pair of trousers. In string theories 

the waves travel through strings and the emission of one particle by another 

corresponds to the dividing or joining together of the strings. The string theory 

requires ten or more dimensions of space-time. “Our goal is complete 

understanding of events around us and of our existence.”11
17 

M-theory and Multi-verse  

 M-theory, which involves unimaginably small bits of something-or-

other, curled up into tiny near-nothingness with the 11 space-time dimensions. 

M-theory permits universe to create themselves from nothing, on a non-stop 

basis, each with physical laws with different values. The number of universes 

permitted by M-theory is at least 10500, which is 10 multiplied by it 500 times. 

To give you an idea of how big this number really is, the estimated number of 

particles in this universe is about 1080, and 10 billion such universes would 

contain only about 1090 atoms. 

A multiverse of a somewhat different kind has been envisaged within the 

multi-dimensional extension of string theory known as M-theory, also known as 

Membrane Theory. In M-theory our universe and others are created by 

collisions between p-branes in a space with 11 and 26 dimensions each universe 

takes the form of a D-brane. Objects in each universe are essentially confined to 

the D-brane of their universe, but may be able to interact with other universes 

via gravity, a force which is not restricted to D-branes. This is unlike the 

universes in the “quantum multiverse”, but both concepts can operate at the 

same time. 

In this very brief history of modern cosmological physics, the laws of 

quantum and relativistic physics represent things to be wondered at but widely 
                                                      
11
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accepted: just like biblical miracles. M-theory invokes something different: a 

prime mover, a begetter, a creative force that is everywhere and nowhere. This 

force cannot be identified by instruments or examined by comprehensible 

mathematical prediction, and yet it contains all possibilities. It incorporates 

omnipresence, omniscience and omnipotence, and it's a big mystery.   

No Boundary Theory 

This theory is an integral understanding of the model of the universe 

proposed by Stephen Hawking. After the prediction of the big bang model of 

the universe every discussion concerning universe ended at the big bang 

singularity. Einstein’s general theory of relativity, quantum theory and other 

theories were discussed on the basics of the singularity, and these did not give 

satisfactory answer. The discussion needed a divine intervention to explain the 

origin of the universe. Hawking himself says, “One could imagine that God 

created the universe at the instance of big bang...... and an expanding universe 

does not preclude a creator.”12
18. Thus Stephen Hawking proposes a new theory, 

a quantum theory of gravity i.e., no boundary theory, which can explain the 

initial condition of the universe. Hawking found this theory combing the 

general theory of relativity and quantum mechanics. 

The Quantum Theory of Gravity 

The quantum theory of gravity or no boundary theory is a proposal made 

by Hawking or is it a scientific theory? In classical theory of relativity the 

universe can behave in two possible ways: “either it has existed for an infinite 

time or it had a beginning at the singularity, at some finite time in the past.”13
19 

The quantum theory of gravity points out a third possibility; “It is possible for 
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space-time to be finite in extent and yet to have no singularities that formed a 

boundary or edge.”14
20 Here Hawking does not specify a boundary for the 

beginning of the universe and at the same time it is finite. Thus, Hawking 

avoids the need of a singularity and thereby the place of a creator behind the 

universe. The universe would be completely self contained and not affected by 

anything outside itself. It would neither be created nor destroyed. Hawking has 

put forward a few theoretical assumptions to formulate no boundary theory.15
21 

Einstein’s Space-time 

In Hawking’s no boundary theory the distinction between time and space 

disappear completely. The Einstein’s space-time is like that, except it has four 

dimensions instead of two. In Einstein’s space-time there is no difference 

between space and time whereas in real time it is easy to tell the difference. 

Hawking says that the space-time in science can be used as mere material 

device to calculate answers about real time. Thus, Hawking proposes a four 

dimensional space instead of three dimensional. It has no edge or boundary but 

finite. There is no breakdown of the law at the singularity. 

Theological Assessment 

Up to 20th century, the question of origin of the universe was a matter of 

religious discussion. People believed the concept of God behind the creation of 

the universe. But discoveries like Big Bang theory, steady state theory, General 

Relativity theory and Quantum theory of Gravity gave new light to the 

emergence of the universe. Though it was a challenge against the religious 

concepts, many do see a place for a God in these theories. After learning what 

science has discovered about the origin of universe, Pope Pius XII declared in 
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1951, “True science to an ever-increasing degree discovers God as though God 

were waiting behind each door opened by science.”16
22 Stephen Hawking also 

agree with religious implications of the origin universe. He says, “I think there 

are clearly religious implications whenever you start to discuss the origin of 

universe. But I think most scientists prefer to shy away from the religious side 

of it.”17
23 

An article on Hawking’s book in the German tabloid Stern concluded: “in 

his system of thought there is no room for a Creator God. Not that God is dead: 

God never existed.”18
24  Carl Sagan agrees with it when he carries an introduction 

to Hawking’s book in which he writes. 

This is also a book about God ……or perhaps the absence of God. The 

word ‘God’ fills these pages. Hawking embarks a quest to answer Einstein’s 

famous equation about whether God had any choice in creating the universe. 

Hawking is attempting as he explicitly states to understand the mind of God. 

And this makes all the more unexpected conclusion of the effort, at least so far: 

a universe with no edge in space, no beginning, nor, end in time and nothing for 

a creator to do.19
25 

Here the issue is very simple for Sagan. If Hawking was right that is not 

absolute beginning of reality, there is no need for a creator. The existence of 

God depends on the theory of Hawking. 

According to Dress, Carl Sagan’s statement is not a death blow to theism, 

for it is not the kind of God theism demands. Theology argues that ‘‘there is no 
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absolute beginning but only an eternal process in which the world and God exert 

influence on each other.”20
26. Thus, Dress concluded: “there is a genuine pluralism in 

contemporary cosmology and this pluralism is most significant where cosmologies 

touch on the most fundamental metaphysical questions. Hence one could not opt 

for a cosmology which allows for such an edge, a beginning of time.”21
27 

Carl Sagan says that Stephen Hawking’s best seller ‘A Brief History of 

Time’ is about God. However, Robert J Deltete opined that Hawking has little 

need for God in the depiction of the universe. He thinks that Hawking is 

confused whether his proposal is realistic or a mathematical model. Deltete 

proposes that Hawking is teasing his readers and that he does not intent 

anything he has to say about God to be taken seriously. His conclusion is that 

“Hawking interprets his model instrumentally, which is his official way of 

constructing physical theories, then he has no ground for and ontological 

dismissal of the need for a beginning ….if he does intend an ontological 

rejection of any need for a beginning, then he must interpret his model in 

realistic sense and such an interpretation …is highly implausible.22
28 

Quentin Smith in his article, ‘the wave function of Godless Universe,’ 

argues that we can have a quasi-instrumentalist interpretation which gives a 

picture of reality that is alternative to theism and this does not involve any 

metaphysical absurdities. He also argues that it is reasonable to believe that the 

universe exists because of Hawking’s wave function of the universe that it 

exists because God created it. He also maintains the view that Hawking’s 

Cosmology is superior to theism on explanatory ground.23
29 The British physicist 
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Chris Ishan who made a thorough study of Hawking’s theory believes that the 

new cosmological ideas reasoned the need to involve a God of the gap: “there is 

no doubt the psychological speaking the existence of initial singular points is 

prove to generate the idea of a creator who sets that whole show rolling. The 

theories would appear to play this gap rather neatly.”24
30 

According to John Polikinghorne, Hawking’s theory is scientifically very 

interesting but theologically insignificant. He says, “If Hawking is right and 

quantum effect means that the cosmos as we know it is like a kind of fuzzy 

space-time egg, without a singular point at which it all began, that is 

scientifically very interesting but theologically insignificant…….God is not a 

God of edges, with a vested interest in boundaries. Creation is not something he 

did 15 billion years ago but it something he is doing now.”25
31  The physicist F. 

Russell Standard puts God as a creator behind the law of the universe and the 

world. He says, “Instead of initiating the world by direct intervention, he 

created the law for bringing the world into existence. Thus ultimate 

responsibility for the existence of world remains invested in God.”26
32 The 

physicist and theologian Robert John understand the existence of universe as 

the mere fact…..that the universe exists is the best ‘evidence’ for God …..It is 

not, of course, a ‘proof’ of God, for one can always choose to view the universe 

as necessarily existing and stop at that.”27
33 Carl Sagan seemed to take this same 

approach the opening sentence of cosmos, “the cosmos is all that is or ever was 

or ever will be.”28
34  The Peters commented about Hawking and his concept of 
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God: “the belief in God he is rejecting belongs in the God-of-gaps category. He 

is rejecting God affirmed by the king of psycho-theology that one sought to find 

a divine explanation whenever scientists cannot give a natural explanation.”29
35 

P. Kesavan Nair who made a Critical study of Hawking’s universe says 

that it does not recognize God: 

Hawking’s theory and assumptions do not recognize an omnipotent and 

omnipresent God. He started that God cannot make changes and changes are the 

qualities of the universe. The present universe was created by physical laws which 

had been there in the moment of the origin of universe. Universe is a factual reality, 

not a supposition. Hawking searches the law behind the universe, not God.30
36 

Hawking was sure that he was searching the laws behind the universe. 

That is why he rejects the edges of the universe. He says, “It obviously matters 

because if there is an edge, somebody has to decide what should happen at the 

edge. You would really have to involve God …. You could define God as the edge 

of the universe, as the agent who was responsible for setting all this into motion.”31
37 

There are different views and opinions about Hawking’s theory. Some 

may recognize the place of God in his theory, while others may not. Hawking 

himself has clarified when a reader of his book complained that he seemed to 

admit the existence of God. He countered that “I thought I had left the question 

open….. It would be perfectly consistent with all we know to say there was a 

being responsible for the laws of physics.”32
38 
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 A presupposition of the opaque depths of the religious implications of 

Hawking’s ‘atheistic’ theory would suggest it to be theologically richer than the 

traditional religious dogmas, and documents and as such it has opened fresh 

areas of collaboration before science and religion, to join their hands together to 

begin the great task of exploring the real. One of the Hawking’s friend Don 

Pages says “A God existing outside our universe and our time wouldn’t need a 

beginning in order to create but it could still look to us, from our vantage point 

in ‘real’ time, as though there had been a beginning.” 

Conclusion 

Whenever we speak about the origin of the universe the question of an 

originator comes into our mind. Carl Sagan denies place for a creator if 

Hawking is right. Hawking’s model of the universe is mathematically proved 

but not realistic. Thus, we can say that Hawking’s universe does not need a 

creator but it does not compel us to deny the existence as Sagan did, for it is not 

a kind of God that theism demands. Both science and religion demands 

different concepts of God. The western idea of region is centered on Christian 

concept. Carl Sagan attacks the Christian idea of God in many of his books. He 

sees science and religion as rivals and he puts his faith in former. Thus, he says 

that Hawking’s book is full of talk about God. But we cannot argue with him. 

As Kesavan Nair says, Hawking’s theory does not recognize a God, instead 

Hawking searched the laws behind the universe. Thus, we can say that 

Hawking’s intention in his theory is not to deny the existence of God but to 

discover the laws behind the universe. It is sure that he has left the question of 

God open. 
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Abstract 
 
 

Autobiographies are eloquent expressions of profound feelings. It is writing the 
life. The Truth about Me: A Hijra Life Story by A Revathi is a widely discussed 
autobiography. In this work she talks about the difficulties that she faced as a 
hijra. Revathi opens up her desires, dreams and vision through the work. She 
caricatures her heartfelt desire to be a complete woman instead of complying 
with the ridiculous life of an effeminate male. This paper is an attempt to 
deconstruct the text to show how the text reaffirms gender stereotypes instead 
of exploring the “cybrogic”(Haraway 149) gender identity. It shows the failure 
of the text to affirm independent transsexual identity.  

Key words: Transgender, Transsexual, Cybrog, Mestiza, She-male, Heteronormative 
 

 
Issues pertaining to gender constitute a volatile and ever significant area 

of research. The field was opened before the world when the oppressed female 

subjects started fighting for their space. Day by day the issues got widened and 

diversified with the entry of gender minorities into the scene. They include 

lesbians, gays, bisexuals and transgenders (LGBT). The feminist theory alone 

cannot address the issues of all these gender minorities. Thus emerged the 

Queer Theory. This aims to carve a space for the queer group fighting the 
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norms of heteronormative society. Even this is inadequate to talk about the 

issues of the transgender. So there should be different theories to satiate the 

needs of different groups. The philosophical intercession between feminist 

theory, queer theory and transgender theory shows that the all the three are 

related, but different in the approaches, because the modalities of oppression 

are different for various sexual minorities. Therefore, when we study the works 

of “trans people” (Stanford Encyclopedia n. pag) a different schema should be 

outlined.  The usage trans has been using since 2010 to provide more 

opportunity and to enhance inclusivity of all people who have a different sexual 

identity.  

One of the reasons for this is that many of the people who self-

identify as trans (or as transgender) identify as men or women and 

therefore in one-way place themselves within traditional binary 

categories. As a consequence, those who do not place themselves 

within the binary (e.g., genderqueer people) are effectively left out, 

despite the original intention behind transgender as an inclusive 

umbrella term (Stanford Encyclopedia n. pag) 

Even the choice of a new term could not solve the problem.  The word ‘trans’ is 

problematic.  

Unfortunately, the term is also frequently used as a prefix that 

occurs before woman or man (as in trans man and trans woman) in 

well-intentioned efforts at inclusivity. A problem, however, is that 

such a use may replicate the very problem that led to the 

introduction of trans in the first place by generating the expectation 

that trans people are either trans men or transwomen and thereby 

eliding trans identities that resist placement within a gender binary. 

(Stanford Encyclopedia n. pag) 
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The problematics of the term is also reflected in the semantic nuances of 

the transgender theory.The theory shows that the trans narratives reinstate 

gender binaries. This is the reason for stringent disputes between feminist 

theory and trans theory. Many of the trans narratives are incapable of 

transcending the gender disparities and stereotypes the feminists tried to 

eliminate. This paper also attempts to show how the transsexual narrative The 

Truth About Me: A Hijra Life Story represents the binaries of gender. The 

reading is based on the notions put forward by Janice Raymond’s The 

Transsexual Empire: The Making of the She-Male (1979) and Sandy Stone’s 

The Empire Strikes Back: A Post Transsexual Manifesto(1992). Most of the non 

trans feminists like Raymond and Stone look down upon trans women. In 

“Pantomime Dames” Germaine Greer attacks the transsexual phenomenon in 

terms which echo Raymond’s. She regards transsexualism as symbolizing an 

insidious attempt to infiltrate the feminist movement, appropriating it from 

within.” (n. pag). Raymond writes: “All transsexuals rape women's bodies by 

reducing the real female form to an artefact, appropriating this body for 

themselves. However, the transsexually constructed lesbian-feminist violates 

women's sexuality and spirit, as well. Rape, although it is usually done by force, 

can also be accomplished by deception” (104). According to Sandy Stone the 

transsexual who desires a surgical intervention to become a member of the 

opposite gender have stereotypical ideas concerning gender identity. 

Before the analysis of the work, it is necessary to explain the difference 

between transgender and transsexual. Transgender is generally used as an 

umbrella term to denote different sexual identities like transsexuals, drag 

queens and kings, some butch lesbians, and (heterosexual) male cross dressers. 

To be specific, this is a term “used to refer to people who ‘do not conform to 

prevailing expectations about gender by presenting and living genders that were 
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not assigned to them at birth or by presenting and living genders in ways that 

may not be readily intelligible in terms of more traditional conceptions of 

gender” (Stanford Encyclopedia n. pag). The term transgender is also 

sometimes used as an equivalent to transgenderist, to refer to those who live 

full-time in the role other than the one assigned to them at birth but who do not 

see themselves as transsexual. “The term transgenderist had been used by 

Virginia Prince, a pioneer in the cross-dresser movement in the US.” (Stryker 

123). Transsexual identity is different from the concept of transgender. The 

Stanford Encyclopedia says: 

Transsexual is often used to refer to individuals who use hormonal 

and/or surgical technologies to alter their bodies to conform to their 

gendered sense of self in ways that may be construed as at odds 

with the sex assigned at birth or in ways that may not be readily 

intelligible in terms of traditional conceptions of sexed bodies. It 

may also be used to indicate people who self-identify and live as the 

sex “opposite” to the one assigned to them at birth. (n. pag) 

The protagonist of The truth about me:A Hijra Life Story is a transsexual. 

The problems of identity, existence and evolution the transsexuals face have 

physical, psychological and social dimensions. Their physical existence dangles 

between the male and the female. They are psychologically harassed for being 

in the wrong body. They are labelled as social outcasts for not belonging to any 

of the sexes approved by the heteronormative society.  It is the forceful play of 

mind to replace the male body with a female body that gives birth to the 

transsexual being. In the work, Doraisamy undergoes a surgical transformation 

of the body to become a woman because of the pressure of his feminine self. 

She writes about her confused identity: 
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I experienced changes in my body and in my being. I experienced a 

growing sense of irrepressible femaleness, which haunted me, day 

in and day out. A woman trapped in a man’s body was how I 

thought of myself. But how could that be? Would the world accept 

me thus? I longed to be known as a woman and felt pain at being 

considered a man. I longed to be known as a woman and felt pain at 

being considered a man. I longed to be with men, but felt ashamed by 

this feeling. I wondered why God has chosen to inflict this peculiar 

torture on me, and why He could not have created me wholly male or 

wholly female. Why am I a flawed am being, I wondered often. I 

might as well as die, I thought. I could not study, yet pretended to, and 

all the time I was obsessed, confused and anxious. (15) 

Doraisamy was an “effeminate male” (3) right from his childhood. He 

lived the life of a woman with feminine psyche. His fascination to play with 

girls bears testimony for this. Revathi writes: “As soon as I got home from 

school, I would wear my sister’s long skirt and blouse, twist a long towel 

around my head and let it trail down my back like a braid. I would then walk as 

if I was a shy bride, my eyes to the ground, and everyone would laugh” (4).  

From many such instances in the journey from Doraisamy to Revathi we 

see the male construction of an essentialist female identity.In The Empire 

Strikes Back, Stone is critical of the way in which transsexual autobiographical 

narratives record the male subjects’ attainment of the unambiguous essentialist 

femininity, ‘‘woman’ as a male fetish replicating a socially enforced role’ (Stone 

285)” (Gamble n. pag). In The Truth about Me, A Hijra Life Story, the author 

fails to transcend the stereotypical gender identities. It reinforces conformation to 

the binary model male/female and the attainment of ‘true’ femininity. 
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In The truth about me:A Hijra Life Story Doraisamy is the male who 

constructs the female Revathi. In the beginning of the narrative we see the 

protagonist introducing his real identity. It is the male Doraisamy and not Revathi. 

He says: “my parents named me Doraisamy and since I was the youngest ‘son’, I 

got a lot of attention and affection from my parents” (2). The conflict between the 

male and the female and the prioritization of the male is seen initially.“I liked it 

when he did these things. But when he called me ‘female thing’ I felt painfully 

shy” (9).  

It is this Doraisamy who transvestites himself, makes up as a female, 

plays with girls and finally undergoes a surgical transformation. Janice 

Raymond says that what happens in a transsexual surgery is not becoming 

woman, but the making of essentialist womanhood. Raymond's position is 

underwritten by a substrate view about sex according to which sex exists as 

given prior to the machinations of culture; social sex roles are then assigned on 

the basis of sex. Raymond prefers the expression sex role to gender. Her view is 

that membership in the category woman is determined by chromosomes and the 

individual's history of experience being assigned to a sex role (4, 18, 114). 

Considering this, Raymond maintains that male to female (MTF) transsexuals 

are really men and female to male (FTM) transsexuals are really women.  

MTF transsexuals are rapists because they appropriate women's bodies to 

themselves. This is seen when Doraisamy dresses him up as Kurathi. “ I had to 

make my chest big, and wore a blouse stuffed with cloth balls. With the skirt, 

anklets, long false braid decorated with paper flowers, kohl lined eyes and 

painted lips, I knew I looked beautiful” (12). Here Doraisamy presents the 

female as a sexed object. Therefore, transsexualism is “largely a male 

phenomenon” (Raymond, 1994 xiii-xiv). “In seeking to transform themselves 
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through surgery the Male-to-female transsexuals perpetuate the patriarchal 

assumption that women’s bodies can be owned and controlled” (Gamble n. pag).  

Other men in society also construct the female in Doraisamy. “But boys at 

school and men and women who saw me outside the house would call out ‘hey 

No. 9’ ‘female thing’ and ‘female boy’” (9). Thus, the construction of Revathi 

is through Doraisamy and other men in the society. Even amidst his female 

sensibility he could not shed his manliness. In front of the public toilet, when he 

was denied entry because of his feminine attire, he yells out: “I’m a man too” 

(54). Just before the surgery he says: “After wearing women’s clothes and 

trying to live like a woman I still felt that I was a man” (67). 

 After the surgery the female constructed according to the perceptions of 

the male undergoes all the problems faced by the women. She is thrown into the 

patriarchal world. Raymond is of the view that MTFs are really men who are 

victims of the violence done through the rigidly enforced sex-role system 

(Stanford Encyclopedia n. pag). Through the surgery the male Doraisamy 

leaves the female Revathi to shame and agony. Revathi’s life shows that the 

modality of oppression she faces is not unique to the trans people, but generally 

faced by the women. Doraisamy never experienced oppression as a male. He 

experiences sexual harassment only after he attains Nirvāna through the 

surgery, or after his transformation into the female. The feminine self has to 

abide by the rules of the patriarchal system. Revethy says: “Likewise if you 

happento see a man crossing your path, you are expected to make way for him, 

bent your head bashfully and make sure that your chest is covered” (49). 

It is worth recognizing, however, that while MTFs may have avoided 

this oppression before transitioning, many MTFs experience sexual 

harassment and discrimination in the workplace, the threat of all 
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variations of rape, survival sex work, and domestic violence after 

transitioning. Moreover, some MTFs live as women from a very 

young age. (Stanford Encyclopedia n. pag) 

Revathi was forced to do all those things an unemployed, abandond woman was 

supposed to do.  

I did not imagine that I would walk endlessly on several roads, 

begging, doing sex work. Who is responsible for what has happened 

to me? Did I take to this profession, because I wanted to? I did not 

choose this profession on my own. . . . Men used me only for sex, 

they are unconcerned about all else. I do not desire to do sex work, 

but I had come to accept it as my destiny. (220) 

She was sexually abused by the police men and other men who 

came to her. She explains her painful experience at the police 

station. “‘Bend down. I’ve got to inspect your back.’ I bent and 

showed him my back. He then asked me to hold my buttock apart so 

that he could see my anal passage. When I did, he thrust his lathi in 

there and asked, ‘So you get it there?’ I straightened up, yelling 

with the pain of it…. I spend that entire night there shivering in 

cold. I did not sleep at all.” (207). 

Another essentialist view about womanhood portrayed through the 

transsexual identity is the notion of the female as lack. The surgical 

transformation of a male to female or castration shows that man is one who 

possesses and female is one who lacks. The protagonist says: “I want to live as 

a woman, which is why I wanted this operation.” Doraisamy experiences the 

loss of manhood just before her operation. “This was a major operation: the 

very core of my life was to be removed” (69). 
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Raymond says: “Transgenderism is condemned for ‘encouraging a style 

rather than a politics of resistance, in which an expressive individualism has 

taken the place of collective political challenges to power. . . men and women 

mixing and matching but not moving beyond both’” (qtd in Gamble n. pag). 

This can be related to what Gamble says: “one of the most common tropes of 

transgender narratives therefore is the experience of exclusion from feminist 

networks” (n. pag). Throughout the autobiography what we see is the struggle 

for inclusion in the female community. “I was merely going through all that a 

woman does, all the time. . . . I am not sure I’d have thus stood on a road and 

shouted had I been born a woman” (229).  So, the autobiography negates the 

issues of the trans community by limiting the discourse to the creation of the 

binary model, male/female.  

In such narratives what is lacking, according to Stone, is the space for the 

discourse of transsexuals as transsexuals. Transsexuals have been complicit in 

telling a story within a genre that does not necessarily reflect their own 

subjective experiences (Stone 295) A MTF transsexual is neither woman nor 

man. Revathi gives us evidences for this. She says she does not have a womb 

(182) and even if she gets married she cannot have children (95). “Invoking 

imagery of motherhood and menstrual cycles, Raymond binds femaleness to 

womanhood in a way that excludes those without biologically female 

experiences from being included in the elusive category of “real” women” 

(Syms 56). Hence Revathi can never be the real woman.Yet, she is not ready to 

accept this transsexual identity. Instead she wants to be recognized as a woman, 

which is impossible.  

Through her work The Transsexual Manifesto, Stone’s Manifesto 

offers a solution for the identity crisis the transsexuals face. The work is 
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based on the ideas of Haraway's “A Cyborg Manifesto” (1983, 1991) and 

Gloria Anzaldúa's theory of the mestiza (1987).  “The cyborg, then, is a 

collection of disparate, incongruent parts: Each individual contains multiple 

elements of oppressor and oppressed. As a metaphor, it is intended to refuse 

postulations of original innocence and utopian future” (Haraway 151). “This 

tension between conflicting cultural perspectives yields the possibility of 

“double” or “Mestiza” consciousness which involves the capacity to see 

oneself in accordance with the dominant ways in which one is oppressively 

represented and constrained in different, and often conflicting ways” 

(Anzaldúa 101–2). 

From reading the autobiography,The truth about me: A Hijra Life Story 

it is revealed that the only possibility for the transsexual being is to accept 

their mixed identity as a transsexual rather than craving for inclusion to the 

female world. But the protagonist fails to attain this identity though she 

openly declares that she is a transsexual and talks about the oppression faced 

from the society. The dominant feel that the text gives is that transsexual 

identity is a myth and the trans people have their existence only when they 

are recognized as a man or a woman. The text ultimately becomes a 

resistance against the society for not considering the hijras as women, and 

not for the non-recognition of their real transsexual identity. Thus, it fails to 

define the transsexual space and ends up remoulding the binary male/female 

and stereotypes about women.  

Note: 
1. The subtitle is taken from Raymond’s work. See Raymond 
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Abstract 

 
Fresh water ecosystems are rich in fish diversity. Introduction of organisms 

outside its natural distributional range are one of the major threats to the 

biodiversity of any ecosystem. The indiscriminate introduction of invasive 

fishes for aquaculture, sport fishing, ornamental fish trade, vector control 

causes various problems in fresh water aquatic ecosystems adversely affects its 

diversity.  These fishes cause competition with indigenous fauna for food and 

space, pathological agent transfer, gene pool manipulation and habitat 

alteration. This adversely affects the existence of indigenous fauna and 

ultimately leads to the biodiversity loss. This paper reviews the various reported 

cases of fresh water exotic invasions, their routes, how they become a threat to 

biodiversity and about the various management measures for conservation of 

fresh water fish diversity. 

Key words: Exotic species, Conservation, Bio diversity.  

 

Introduction 

Fresh water ecosystems covering less than 1% of the Earth’s surface but 

species richness is relatively higher than that in terrestrial and marine 

ecosystems (Gleick 1996). Nelson (1984) estimated 21,723 species of fish in 
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the world, of these 8,411 are freshwater species and 11,650 are marine.  India is 

blessed with plenty of fresh water ecosystems and in ninth position in terms of 

freshwater biodiversity (Mittermeier and Mittermeier 1997).The Indian fish 

population represents 11.72% of species and 80% of the global fishes. But these 

rich diversity is decreasing all over India.  Major reasons for this are over 

exploitation, water pollution, flow modification, destruction or degradation of 

habitat, and invasion by exotic species (Dudgeon et al., 2006).  

Threat from exotic introductions  

 One of the major threat for the fresh water ecosystems are the 

uncontrolled introduction of exotic species.  Any species which distribute 

outside its natural range of distribution is known as exotics. (Kottelat and 

Whitten 1996). According to Millennium ecosystem assessment, (2005) it is 

one of the top five reasons for the destruction of biodiversity. The presence of 

exotic species in a water body adversely affects the local fauna in various ways. 

Generally, the exotic species are with wide range of feeding habit and able to 

survive in adverse environmental conditions. The absence of natural predators and 

parasites will also help them to establish in these water bodies. But at the same time 

the natural fauna which found in this water bodies are strictly adapted to that 

ecosystem. The habitat alterations made by the exotic species adversely affect the 

feeding and breeding behaviour of indigenous fauna. They also introduce exotic 

parasites and compete with the indigenous fauna for food and space. The 

interbreeding of exotic with indigenous manipulates the gene pool and cause 

genetic degradation. All these changes ultimately lead to biodiversity loss. 

Reason for exotic introduction and its impacts 

The major reasons for the introduction of exotic fishes are for 

aquaculture, sport fishing, ornamental fish trade and for vector control. 
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Sport fishing 

The first fish introduction reported in Indian waters is for sport fishing. It 

was in 1863 by Francis Day, who introduced the exotic brown trout (Salmo 

trutta fario) in Nilgiri (Jhingran, 1975).  Another fish Loch leven Trout (salmo 

levensis) is also from U.K introduced for sport fishing, in 1863. The fishes, 

Eastern brooke trout (Salvelinus fontinalis) from U.K, in 1911,Salmo gairdneri 

(Onchorhynchus mykiss) from UK in 1912 (www.e courses online), Atlantic 

salmon (Salmo salar) from USA and Sockeye salmon (O. nerka) from Japan in 

1968 were  also introduced in Indian waters for sport fishing (Kumar 2000).  

 Shetty et al., in 1989 reported that the introduction of sport fishes in 

Indian waters is considered as non-problematic. Fishes like trouts compete with 

native fauna, inter breed with them (Rinne 1995) and also act as predator of egg 

and young ones of native fauna (Blinn et al., 1993).    

Ornamental or live fish trade 

Ornamental fish keeping is the second largest hobby of the world and its 

trade is multi-million dollar industry.  Indian ornamental fish trade industry is 

dominated with presence of more than 500 exotic fishes (Singh 2014). 

According to Padilla and William (2004), more than 30% of world’s aquatic 

invasions are through this way. Most of the ornamental fishes which we found in 

our surroundings like Gold (Carassius carassius), Angel (Pterophyllum scalare), 

Tetra (Gymnocorymbus ternetzi) and Gourami (Trichogaster trichopterus) are 

exotic species. But documentation regarding their introduction and trade are not 

available. In addition to the above mentioned species many other exotic species 

including the banned carnivorous fishes like Red bellies (Pygocenrus nattereri), 

Arowanas (Osteoglossom bicirrhirossom) etc. are also available in the market. 

In local market they keep without any proper quarantine facility and this will 
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pave their way to local water bodies (Chandrasekharah et al., 2015). 

Ornamental fishes like Pterygoplichthys multiradiatus (Ajith et al., 1998), 

Trichogaster trichopterus (Krishnakumar 2008) and  Xiphophorus  maculatus 

(Raghavan et al.,2008) are reported in the inland waters of Kerala  and Tamil 

Nadu (Chandrasekaran et al., 2015, Sarangi 2008). Several ornamental fishes 

such as Barbus tetrazona (tiger barb), Betta splendens (Siamese fighter), 

Epalzeorhynchos frenatus (rainbow shark), Hyphessobrycon eques (serpae 

tetra), Labeotropheus fuelleborni (Fuelleborn’s cichlid), Oreochromis niloticus 

(Nile tilapia), Phractocephalus hypophthalmus (iridescent), Poecilia latipinna 

(sailfin molly) and Pterygoplichthys pardalis (tank cleaner) have been  reported 

in freshwater ecosystems of Uttar Pradesh with high invasion potential (Singh 

et al., 2011).  

P. multiradiatus is aSouth American cat fish able to with stand wide range of 

environmental conditions and negatively affect the bottom spawning and 

periphyton feeding fishes (Krishnakumar et al., 2009). T.trichopterus is a fish with 

opportunistic carnivorus nature and also shows territorial and aggressive behaviour 

(www.actfr). This will adversely affect the native species such as Pseudosphronemus 

cupanus and Apolocheilus lineatus. In addition to the conventional trade the online 

trade of ornamental organisms is also common and it accelerate the spreading of 

exotic species. According to Chandrasekaran et al., (2015)   a total of 65 genera of 

freshwater exotic fishes are available in India for on line trade. 

Vector control 

Vector control is one of the oldest way of exotic fish introduction.  

Famous members of this group are Poecilia reticulate (Guppy) and Gambusia 

affinis (mosquito fish). They were introduced in Indian waters for mosquito 

control from Italy and S. Africa in the year 1908 and 1929 (Magurran 2005, 
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Sharma 1984). The guppies have high reproductive rate and ability to tolerate wide 

range of ecological conditions (Magurran 2005) and capable of entering the micro 

habitats of native fishes and also predators (Rinne 1995).  At the same time they 

are deliberately introduced in local water bodies as a part of malaria control 

programme. This will lead to the formation of feral population of this fish in our 

water bodies. It is very difficult to find out a water body without the presence of 

this fish. This fish is reported from the rivers of Western Ghat and affect the 

indigenous population in many ways of that area (Bhat 2004.).The presence of 

Gambussia affinis adversely affect the native cyprinodonts (Turner 1983, Elvira 

1990).This fish is also known as fish destroyer due to its impacts(Myers 1960). The 

introduction of Grass carp Ctenopharyngodon idella to India is for the eradication 

of weed in Ooty lake in 1972 (Karupannan 1992). 

Aquaculture 

Among the 300 alien fishes reported from Indian waters, 31 are 

introduced for aqua culture (Singh 2014). The major exotic species for 

aquaculture are Cyprinus carpio, Ctenopharyngodon idella, Hypophthalmichthys 

molitrix, Osphronemus goramy, Oreochromis mossambicus, O.niloticus, 

Aristichtys nobilis, Piaractus brachypomus, Pangasianodon hypothalamus, 

Onchorynchus mykiss, ,Clarias gariepinus etc.  Many of them are intentionally 

introduced for aquaculture.  Fishes like Clarius gariepinus and Piractus are 

banned due to their carnivorous nature but they are illegally introduced in our 

water bodies and their culture is also common. Most of them are also reported 

from our common water bodies.  Common carp is first introduced in India 

in1939 from Ceylon (Ambekr et al., 2008) and now present in almost every 

state of India as a principle candidate species of aquaculture. Their introduction 

in the Kashmir lake adversely affect the indigenous population of schizothoacids 

and in Manipur (Loktak lake) their introduction adversely affects the Osteobrahma 
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belangari (Singh and Das 2006, Lakra et al., 2006). The introduction of silver carp 

declined the population of Tor putitora in Govindasagar reservoir, Himachal 

Pradesh (Dehadri et al., 2008). Tilapiaintroduced in India from Bangkok in 1952 

(Ambekr et al., 2008) now distributed all over the country. It is a prolific 

breeder and its presence adversely affect many indigenous fishes. In Rajasthan 

Jaismund reservoir the carp fishery was collapsed after the introduction of 

Tilapia. Its presence is reported from almost all reservoirs of Kerala, and 

reduces the fish contributions (Mahanta et al., 2003). Fishes like Aristichtys 

nobilis, Clarias gariepinus, Serraselmus natteri are introduced in unauthorised 

way and common in aquaculture field. Their presences in rivers were also 

reported. Live specimens of piranha Pygocentrus nattereri and pacu                          

P. brachypomus are reported from Periyar river by Singh (2014). The highly 

carnivorous C.gariepinus first brought to India from Bangladesh in 1993. Its 

presence is confirmed in almost every state including Andaman and Nicobar by 

National Bureau of Fish Genetic Resources (NBFGR). 

Management measures for conservation 

Biodiversity loss is one of the most important crisis faced worldwide and 

it also affect the existence of human life in various ways. So its conservation is 

necessary to ensure the existence of life on earth.  

Some of the Management measures which help the conservation of our 

native fauna are 

1) Proper collection and maintenance of the details regarding the 

population size and geographical distribution of endangered and 

endemic species. 

2) Establishment of aquatic reserves for the conservation and protection 

of this fishes 
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3) Information regarding migration, breeding behaviour and spawning 

grounds of threatened fishes should be developed through extensive 

surveys and analysis. 

4) Techniques should be developed and standardised for the captive 

breeding and brood stock development of native fishes of potential 

economic importance.  

5) The commercial scale exploitation of these native species should be 

encouraged only after standardising these techniques. Such 

information should be extended to the small and large-scale aquarists 

for the enhancement of ornamental fish exports. 

6) Broodstock maintenance centres and hatcheries should be established 

exclusively for indigenous endangered and critically endangered 

fishes for their conservation and aqua ranching as a substitute for 

their natural recruitment. 

7) Investigation on the invasive nature of exotic species in the natural 

habitats should be carried out to find out the competition, diet 

overlapping and established breeding population. 

8) Empower the laws to quarantine and control the exotic species 

introduction to the country  

9) The introduction of exotic and alien species of fishes in open waters 

for resource augmentation, as is currently practiced in many of the 

freshwater dams should be discouraged and before any exotic species 

are introduction, its potential threat to local species should be studied 

and the introduction shall be subjected to the establishment of non-

threatening nature of the species. 
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Conclusion 

Whatever may be the reason for the destruction of biodiversity, we have 

to protect it for the wellbeing of everybody.We have sufficient laws for 

controlling the unauthorised introductions. The only requirement is its effective 

implementation.We can control further introduction of exotics through proper 

implementation of laws.  Policy level changes are essential to control the 

stocking of exotic species in dams, rivers and other common water bodies by 

ranching to increase production.Majority of the laymen are unaware about the 

exotic species and their adverse effect to our indigenous fauna. So creating 

awareness among the local people engaged in fisheries and aquaculture about 

the adverse effect of exotic will help to reduce the spread of exotic species up to 

certain level. At the same time more investigations are required to find out the 

suitable varieties of fishes from our rich diverse native fauna to satisfy the growing 

need of the new globalised world. A combined movement of authorities, officials, 

policymakers, researchers, farmers and laymen is necessary to protect our rich 

biodiversity.  
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SEMMELWEISS AND SCIENCE: A LESSON 
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Abstract 
 

Health is a field rife with pseudoscience. There are many reasons. One is that it 

is an intensely emotional issue. Rational thinking takes a back seat. Another 

reason is a failure of the human mind to think scientifically and statistically, 

when contemplating our own life and mortality. Semmelweiss’s classical 

studies and conclusions can be considered path breaking in the history of 

Medicine. Modern Medicine, though a compassionate service and an art, is a 

science too, and has to be based in the scientific method. At a most basic level, 

it is only applied Biology. 

Keywords: Semmelweiss, pseudoscience, rational thinking 

 

One thing about fighting pseudo science, in Medicine in particular – is that one 

does encounter nuts. 

There is no proof that germs cause disease. 

Microorganisms exist, but are like worms, just found in regions of the body that 

are diseased. 

Even more hilarious: 

Where is the proof? 

It is all an international conspiracy? 
                                                      
42

*Corresponding author email- jimmysurgeon@gmail.com 



DISCOURSE Xaverian Research Journal 5(2) 2017 
 

95 

Many of these guys desperately want to argue and discuss their “belief system” 

with experts. Experts don’t want to do it- most of the time. Who wants to re-

invent the wheel just for the entertainment of morons? 

The key thing is perspective. Our Science education focuses mostly on facts. 

That is a pity. We should also learn how facts came about. 

It was the mid eighteenth century in Hungary. A young doctor joined the 

Vienna General Hospital’s Obstetrics and Gynaecology wing as Chief Resident. 

His name was Ignaz Semmelweis. There were two maternity Units in the 

hospital, each admitting on alternate days. Poor pregnant mothers from across 

the country flocked to this hospital to give birth. 

At that time, a lot of mothers suffered, after delivery, from a mysterious illness 

called ‘puerperal fever’ (Smith 1856). It was very dangerous, and killed off a 

lot of women afflicted. It was caused by ‘bad air’, ‘mysterious humors’ and 

many similar vague things, according to the physicians of the time. 

Semmelweis, reviewed the records kept in the hospital. The maternal mortality 

was quite high- about 7 percent. But he noticed a curious fact. Unit one had a 

mortality rate of 10 percent, and unit 2 had only about 4. This was repeated 

every month and year. There was a notable difference in the administration of the 

units also. 

Unit 1 was run by doctors and medical students. Unit 2 was managed by 

midwives. Was the difference due to the ineptitude of the so-called highly 

trained doctors when compared to the lowly midwives? 

There was another even more puzzling fact. Some mothers gave birth on the 

streets, on the way. Then they were brought in for after care. They had the least 

incidence of puerperal fever. The streets were safer than the most modern 

hospital at that time! 
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Semmelweis personally observed and recorded the working of each unit. He 

could find no difference. The skill, care, instruments- everything was scrutinized 

by him. He could identify nothing. His colleagues were least interested in these 

matters. 

That time it was common practice for doctors to do and attend autopsies and 

anatomical studies on dead bodies, and then go straight to the labour rooms to 

conduct deliveries. It was only when one of Semmelweis’ friends died, that he 

got a clue. He got an accidental injury by a scalpel while doing an autopsy. The 

finger became swollen, and he developed symptoms identical to puerperal fever 

and he died. 

Semmelweis proposed that some unknown ‘cadaverous particles’ was being 

transmitted to the patients in the labour room through the contaminated hands 

of the doctors. He suggested that all doctors and midwives wash their hands in a 

solution of soda lime before entering the room. 

The maternal mortality rate plunged by 90 percent. It even came zero for many 

months- for the first time since the beginning of the institution. Semmelweis 

was dead right (Explorable.com, Atamanet al.,2013). 

He did observation, careful recording of data, formulated a hypothesis and 

tested it- Bingo- SCIENCE. 

But what is more important to note is another aspect of Science that is not 

properly recognized: 

Public dissemination of data and conclusions to anyone interested. 

Why? 

So that they can challenge the data. Challenge the conclusions. 
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-But only after careful study and effort. Science demands the same diligence 

from the challengers. 

In fact, Semmelweiss became an ardent proponent of hand washing, but failed 

to convince most for almost half a century. He became a sort of madman and 

died in a lunatic asylum 

But the thing with truths is that they cannot be buried for eternity- 

Provided, the processes of Science are not shackled. 

The significance of the discovery was recognised widely only after the efforts 

of Louis Pasteur in France who discovered that microorganisms cause many 

diseases. He could observe micro organisms under the microscope, thanks to 

the efforts of Robert Koch and Antony Von Leeuwenhoek. 

Joseph Lister in Glasgow was a surgeon who introduced antiseptic techniques 

into surgery. He had heard of Pasteur’s work. For the first time in history, 

cavity surgeries like appendectomy became tolerably safe. 

Slowly a truth was taking shape. Actually, there is enough history to write a 

book. Jenner. Vaccination. Penicillin. 

The battle against our ancient enemies, the pathogenic microorganisms, was 

beginning to be won. 

Science is a collaborative effort that spans generations of interested people. 

That is why some accuse the entire system of conspiracy. But we have to 

realize that it works, due to DISSENT. Individual scientists are careful, because 

of intelligent and educated DISSENT from their own ranks. 

Intelligent and Educated– these words are crucial. 
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Sanctity of beliefs is not important in science. Everything natural is good. 

Processed chemicals are bad. Natural delivery is always better than a ceasarian. 

We can think positively and that is enough to kill cancer. We do not need to 

learn- as we know everything. 

There can be no sacredness to these statements. 

Veritas Curat- The truth shall set you free.The truth is also damn difficult.  
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