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INTRODUCTION n-alkane ACL
Understanding of time of synthesis of leaf wax
compounds has bearing on assessing seasonality 1 e
In reconstructed paleoclimate variability. .
Although the primary leaf wax synthesis occurs 3 ¢
during leaf flush, its synthesis in mature leaves 2 a1 [ ;
IS not well understood. Loy .
METHODOLOGY N , ,_
To address this issue, three tropical deciduous -
and four evergreen species were grown under alkane ACL variation rHene AL varator
similar conditions. Leaves were periodically ” " T o
sampled and characterized for n-alkane I U S N B
concentration. e
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RESULT P I S T
total alkane concentration
OBSERVATION
:g | I The n-alkane concentrations varied among
B 200 ) the species. Among deciduous species, the
o - maximum concentration was observed In
e e Tectona grandis (~250 ug/g) and least In
) RS { Haldina cordifolia (26 ng/g). Values of all

evergreen species varied from 46 to 143.8
ug/g with Memecylon umbellatum having
maximum (105ug/g) value. Various species

lkane total concentatior showed different seasonal variations in total
| n-alkane concentrations. The average chain
soel 1A~ length (ACL) of n-alkanes varied among
different species. Deciduous species’ ACLs
were almost constant with a significant drop
observed towards the end of the growing

o season. Evergreen species’ ACLs did not show
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Seasonality of particulate REEs in the estuarine water

column of the Gulf of Cambay
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Abstract Narmada estuary Tapi estuary
103 -

Spatio-temporal distributions of rare earth elements (REEs) have been : Monsoon
widely utilized to understand various earth surface processes including TR — ] (Sep., 2016)
provenance and sedimentary processes [1-3]. In this study, we present the R | ] e 4
concentrations of REEs in the suspended sediments (>0.45um) collected i ]
from surface and sub-surface waters of the Narmada and Tapi estuaries
during four different seasons in 2016—2017. The major goal is to explore oo L -
seasonally varying sediment sources and sediment-water interactions in o
governing the REEs abundances in these estuaries. The ZREE in surface b f Post-monsoon
and subsurface suspended sediments are comparable in each estuary _ (Dec,2016)
indicating negligible grain size variations. The absence of Ce anomaly —— '
suggests aluminosilicates as a major carrier of the particulate REEs rather n _
than Fe—Mn coatings. The distribution patterns of Chondrite normalized % v
REEs (LREE>MREE>HREE) reveal a similar drained lithology in the = -
watersheds irrespective of seasons. Interestingly, non-monsoonal samples é o S
show a significant depletion of HREE in both the estuaries indicating HREE & ' . 5 .
removal in heavy minerals. The ternary plot of La—Th—Zr also reveals heavy g' 1= (May, 2017)
mineral sorting effects in these estuarine sediments. A 107 = : =
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- Explore the role of sediment-water interactions and heavy mineral 1077 i
sorting on the particulate REE abundances -
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Introduction |
Heavy metal contamination In
groundwater 1s a global concern and
leads to potential health risks to
humans and the ecosystem.
Study area
India | Udupi District | s Study Area R
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Karnataka 1
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Methods Conclusion
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Abstract

Tidal influence on dissolved inorganic carbon (DIC) and its isotopic composition (6*Cp,c) Were investigated in tropical estuary, Mahanadi, eastern India. DIC concentration and 6*3Cp, varied between a wide range of
1537.70 to 710.15 pmol Kg and —1.7 %o to —11.2 %o across the salinity gradient. Results indicated that carbonate and/or silicate weathering by possible biogenic CO, is the probable DIC source in the freshwater end of the
estuary. However, the observed DIC concentration and 8*3Cp,. in the mixing regime greatly deviate from the compositions calculated from mixing model. The results suggest that biogeochemical processes such as; primary
productivity, organic matter degradation, calcite dissolution and precipitation in addition to physical processes such as; CO, outgassing, individually or combination of two and more such processes are simultaneously active
In the mixing regime. Our analysis also indicates calcite dissolution during low tide and calcite precipitation during high tide might have been dominant processes affecting DIC dynamics in the mixing zone. The presence of
organic matter degradation at the cost of oxygen was observed in the mixing zone, which was more prominent during low tide compared to high tide. The estimated average DIC export flux from the estuary to the Bay of
Bengal was ~ 0.89 Tg y tand the average annual DIC yield was ~ 6.4 g m2y 1. Our results highlight the complex nature of the estuarine ecosystem where tides can have significant influence in shaping the carbon budget,

|

» Estuaries, an integral part of the land-ocean continuum undergo complex
biogeochemical and hydrological processes and are under potential threat to

enhancing anthropogenic pressure and climate change.

» Studies show that apart from lateral carbon transport, the carbon in estuaries is
subjected to various organic and inorganic biogeochemical processes.

> Dissolved inorganic carbon and its isotope (6*°Cp,) are important tools to 3°C (P.DB)
understand the Carbon(C) dynamics in the estuaries for the fact that DIC in Fig. 1. 613Cp,c In various reservoirs!
rivers and In turn, estuaries comes from various sources and possess distinct

613Cpc (Shown in Fig. 1.) making it useful to identify biological and geological sources along with biogeochemical

processes responsible for it.

» Recent studies show significant effect of tidal cycle on carbon dynamics and it affect the complex biogeochemical
interplay occurring in this dynamic estuarine region at short time scale?34.

» Studies on understanding C dynamics in Indian rivers are limited and especially scarce in Indian peninsular rivers.
Mahanadi, the third-largest perennial river in peninsular India remains almost unexplored in this regard.

» The present study attempts to understand the variability in dissolved inorganic carbon dynamics using DIC
concentration and 3*3Cp, in the Mahanadi estuary influenced by tidal cycling. The major objectives of the study are
to (1) Identify the sources of DIC in the Mahanadi Estuary, (i1) Explore the effect of tidal cycle on the various
biogeochemical processes affecting the carbon cycling in the estuary (ii1) and estimate the annual DIC export flux

and yield.
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» The field conducted during the post-monsoon
season from 14 to 23 October 2019 (9 days)

» Sampling was performed at every high and low
tide at three stations separated at the distance of
10 km along the salinity gradient of estuary (Fig.
2)

Laboratory measurement

» DIC was analyzed in Coulometer model No:
CM5015. The accuracy of DIC < 2 umol kg*
with precision within 0.1 % on replicate
measurements

» The 813Cpy,c in water samples were analyzed
using a Gas Bench connected to a continuous
flow mass spectrometer (Thermo Scientific MAT
- 253). The analytical precision of 63C for
replicate standards (6°C= —11.4 + 0.1%0) was
better than 0.1%.. 6°Cp,c have been reported
relative to V-PDB (Vienna-Pee Dee Belemnite)
and calculated using the standard equation

8% Cpic = (RS‘“"W — 1) X 1000

Ry_ppB

Fig. 2. Map of the Mahanadi estuary
Mixing model calculation

» Assuming, the salinity in the mixing zone is the result
of freshwater and saline water fractions, mixing curves
drawn following Alling et al. (2012)

Smix = waFfw + st(l — Ffw)

DIC i, = DICs, Ff,, — DICg, (1 - Fp,)

_ DICyy §13Cy Fyw+ DICgy, 6%3Cgy, (1 - Fpy)

8136 -

» Further and signatures of biogeochemical processes
were obtained using model calculation following
Erlenkeuser et al. (2003)

DI Csample — DI Cmix
DIC,,;,

ADIC =

13 _ 13 13
A CDIC =0 Csample — 0 Cmix

Results & discussion
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Fig. 3. Box plot showing variability of (a) DIC concentration and (b) 6'3Cy,. between stations and different classes.
The boxes represent the interguartile range, the whiskers represent the minimum and maximum values, and the black
and red line inside the box indicates the median and mean, respectively. Hollow boxes and filled boxes represents

samples from high and low tide respectively, whereas hollow and solid dots represents day and night samples,
respectively.
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Fig. 4. In the mixing zone (E2) (a) DIC concentrations (B) 6'3Cp,. values plotted against salinity. The lines represent
conservative mixing, drawn by using freshwater (E1) and coastal salinewater (C1) end member compositions. The
samples points do not fall on the mixing line, suggesting presence of additional processes. The arrows indicate the
possible effect of primary productivity/CO, outgassing and OM degradation on DIC concentrations and its 6*3Cp.
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samples undergone single processes would move away
in the direction of solid lines and the samples which  F19. 6. Regression models of (a) Miller-Tans plot
have undergone more than one process would plot in  (8"°Cpjc X DIC against DIC concentration), slope of -
direction of dashed arrows. Pink color represent 9.13, suggest carbonate and/or silicate weathering by
samples with Sl., more than one (calcite  Possible biogenic CO,, Is the probable DIC source In

oversaturation), whereas green color represents samples the freshwater.

with Sl less than one (calcite undersaturation) (b) Keeling plot (6*°Cp,c against 1/DIC), high tide
Intercept of -0.64 indicating an oceanic water source

Conclusions

> No significant difference in DIC concentration and 6*3Cp, during high tide from low tide

» Model calculation suggests the absence of conservative mixing, instead various biogeochemical and physical
processes governed the DIC dynamics in the mixing zone. Signatures of pronounced calcite precipitation during
high tide and calcite dissolution during low tide, along with other processes was observed

» Miller-Tan plot suggested that DIC at freshwater zone derived from carbonate and/or silicate weathering by possible
biogenic CO,, whereas Keeling plots at mixing zone suggest significant alteration of 6:3C,.. signature

» The average DIC export flux from the Mahanadi river to the Bay of Bengal was estimated to be ~ 0.89 Tg y 1,
whereas the annual DIC yield was ~ 6.4 g m =2y
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@ Biogeochemistry of Nutrient, dissolved Silica along the salinity gradients

of three estuaries, Southwest coast of India
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Introduction:

Coastal regions are highly productive due to the nutrients largely supplied by rivers. Dissolved silicate (DSI) Is one of the important nutrient
In coastal water, which i1s used by planktonic diatoms for cell division and growth. Major source of riverine export of silica to the coastal
ocean Is a chemical weathering of soils and rocks in the catchment area. Hence water samples from three west coast estuaries joining to
\Arabian Sea was examined to quantify the gross flux and net flux of dissolved silica.

Study area and Methodology: Results and Discussions:
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» DSI showed non-conservative behaviour 1n all the three estuaries

» Together, Kali, Sharavati and Sita-Swarna accounts for gross flux of 0.08Tg/yr and net flux of 0.01Tg/yr respectively.
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Water - A Natural Resource

Water is an essential ~ Decomposed vegetables/animals G
round Water

ifvf;‘I;Of';er:::fa" ~ Weathered products (Rocks) Surface. Woter « Fluoride

® Anthropogenic sources (Man-made) ; Eutrophlcatuon' * Nitrate

> : » Oxygen depletion ;

Industrial : » Arsenic
S—— * Ecological health i
~ Mining sources, etc. « Sea water intrusion
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Causes of water pollution

® Natural sources

Major Water Quality Issues

Salinity

Common issues of Surface and Ground water
Pathogenic (Bacteriological) Pollution

Toxicity (micro-pollutants and other industrial pollutants)

‘Ocean

River Stream

Sources of groundwater contamination

Industry

2. Condensation — HEEEEEE

Forms clouds wa

3. Precipitation
Water comes back
to Earth in the form
of rain

1. Evaporation
From water bodies

- l'\,
i - ::.
="

s ,.‘.
“° . 4.Rain water returns
Rainwater returns to
water bodies.

Direction of -
ground water movement

, ‘ Potential pollution entries -

: Source: Zap'oroéec and Miller (2000):

North Koel river(Jharkhand) :Water Sample Analysis( pre monsoon and post monsoon)

Parameters Unit Safe WSH1 WS2 WS3 WS4 WS5 WS6 WS7 WS8 WS9
THE TIMES OF INDIA limits
as per
+ LAC Face-Off #Maskindia Coronavirus Outbreak Opinions And Features Times Evoke Maharashtra Delh BIS
LTHI3 STORY 5 FROM JUNE 25, 2019 Pre-M Post-M Pre-M  Post-M Pre-M Post-M Pre-M Post-M Pre-M Post-M Pre-M Post-M Pre-M  Post-M Pre-M Post-M Pre-M Post-M
Polluted water killed 7 every day in 2018
— pH value pH 6585 7.77 6.65 - 7.05 . 715 8.04 743 7.82 7.54 . 7.45 - 753 828 7.62 821 7.29
[+ (»] (in] (=] (]
Conductivit |us/ _ 195 165.6 322 248 219 15892 275 297 298 230 288 228 342 278 280 252 312 372
ARTICLES y cm
; oo Total mg/l 1500 124 82 206 128 132 80 160 156 180 120 178 118 216 143 168 127 192 200
v W“y”‘ " Dissolved
SR comsouiont solids
aﬁis%eiiv Calcium(as |mg/l 75 24 15.2 94.4 256 23.2 16 28.8 28 27.2 232 272 216 19.2 288 256 248 312 31.2
[stF: t fdzlcc C a2+)
Magnesi mg/l 30 4.37 4.76 0.48 636 6.8 436 874 692 1.7 6.04 102 5.96 6.52 10.2 6.28 11.7 7.24
um(as
Current Issue DownTOEarth |g]3=[§319j SIGN IN um MgZ+)
""""""""""""" Sodium(as |mg/l _ 17 9.04 27 11.76 18 9.08 25 1264 26 1156 25 11.76 30 1208 253 11.6 28 12.32
. Na+)
Choking slowly to death Potassium( mg/ll  _ 2 264 2 264 2 228 2 412 3 312 3 32 3 308 3 276 3 3748
The Damodar is the most polluted river in the country today, thanks to the several industries that have sprouted on its mineral-rich || @S K+)
banks. Experts say the only way to save the Damodar valley is for these highly polluting industries to make massive investments in
clean-up technologies or to switch to a new generation of cleaner technologies, but the industrialists exploiting the area's
resources are not willing to make the change. PhOSphate( mg/l _ 0.04 0.37 ND(DL 0.31 0.01 0.4 0.03 0.36 0.01 0.38 0.01 0.34 0.04 0.24 0.01 0.24 0.05 0.17
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ PO4-) 0.003)
Iron (as mg/l. 0.3 ND(D ND DL ND(D ND(D ND(D ND(DL ND(DL ND(D
Fe) LO.1) LO.1) LO.1) LO1) LO.1) 01) LO.1)

Remedial measures

Locate the point sources of pollution.
Work against acid rain.

Educate your community.

Ensure sustainable sewage treatment.
Watch out for toxins.

Be careful what you throw away.

Use water efficiently.

Prevent pollution .
Think globally, act locally.

THIS OR THIS

CHOICE IS YOURS.......THINK AGAIN !



goswa
Typewriter
Nikita Bhagat


Spatial variability and residence time of beryllium isotopes in the Indian Ocean: Role of
oceanic processes o
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ABSTRACT:

The cosmogenic produced beryllium-10 (1°Be, half-life - 1.39 Ma) has proven to be an essential tool for building chronology and
understanding millennial-scale earth surface processes. Prior to application of beryllium isotopes for deciphering the past processes, It
needs understanding of processes controlling the present distribution of 1°Be/°Be in global oceans. Multiple attempts have been made
to understand beryllium isotopic distribution In the global ocean based on water column measurements and authigenic fractions
derived from various archives (such as surface sediments and Fe-Mn nodules), though Indian Ocean remains poorly explored. This
study based on beryllium isotopic measurements by AMS attempts to address the processes controlling beryllium isotopic distribution
In surface sediments from the central and northern Indian Ocean.

In the Bay of Bengal, the sediments show higher °Be concentration and lower °Be/®Be ratio because of higher terrestrial flux.
Whereas for the open ocean locations, a negative correlation observed between CaCO, concentration and the beryllium isotopes
suggests processes such as scavenging by particles affects both isotopes in well-mixed open ocean waters. The residence time of
beryllium estimated for the Indian Ocean shows large basin-wise variation. The higher residence time of beryllium was observed In
the central Indian Ocean, Indicating lower scavenging of beryllium in the water column due to limited scavenging particles such as
clay in the open oceans. Significantly lower residence time was observed In the Bay of Bengal implies enhanced scavenging of
beryllium due to large terrestrial flux.

AIM OF THE STUDY:-
» To understand role of oceanic processes controlling the °Be/®Be distribution and behaviour of beryllium in the Indian Ocean water
column.

METHODOLOGY:
« 10Be and °Be was measured in the authigenic fraction derived from surface sediments covering central and northern Indian Ocean.
» 19Be was measured using the 1MV Accelerator Mass Spectrometer at PRL (AURIS).

RESULTS:

< =15

20°N

12.5 20°N

EQ == 10

EQ

Longitude

7.5

20°S

40°S

20°S -
I ® 540

e s i 10 — igéf‘ée oPE e o 120°E pesidence Time
Latitude (x 10™) (year)

Figure 1: The distribution of 1°Be/’Be ratio (x 10-%8) in the deep-water column of the  Figure 2: The estimates of residence time (in years) of beryllium in the

Indian Ocean. The values are derived from different archives such as surface Indian Ocean water column. The figure also includes Be residence time

sediments (Bourles et al., 1989; present study) and Fe-Mn crusts (von Blanckenburg  estimated (shown as underlined texts) by von Blanckenburg et al.

et al., 1996). The sample locations are represented by white circles. (1996).

SUMMARY:.

* A lower °Be/®Be ratio observed from the northern Indian Ocean reflects higher terrestrial sediment input through various large
rivers. Among all the basins, the Bay of Bengal receives maximum sediment load, which results in a higher °Be concentration and
lower 1°Be/°Be ratio.

* The lower residence time of Be In the Northern Indian Ocean has been attributed to the active scavenging of beryllium by sediment
particles. Higher residence time in the central Indian Ocean, where sediments are characterized by higher carbonate concentration,
Implies that clay particles are more efficient in scavenging beryllium from the water column than carbonates.

REFERENCES.:

* Bourles, D., Raisbeck, G.M., Yiou, F., 1989. 10Be and 9Be Iin marine sediments and their potential for dating. Geochim.
Cosmochim. Acta 53, 443-452. https://doi.org/10.1016/0016-7037(89)90395-5

» von Blanckenburg, F., O’Nions, R.K., Belshaw, N.S., Gibb, A., Hein, J.R., 1996. Global distribution of beryllium isotopes in deep
ocean water as derived from Fe[IMn crusts. Earth Planet. Sci. Lett. 141, 213-226. https://doi.org/10.1016/0012-821X(96)00059-3




Evaluation of the role of carbon and sulfur bio-geochemical cycles on the
seasonal arsenic mobilization process In the shallow groundwater of the Bengal
aquifer
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THREAT OF ARSENIC CONTAMINATION IN GROUNDWATER OF WEST BENGAL STUDY AREA AND SUB-SURFACE LITHOLOGY

Mobilization mechanism of arsenic (As) from aquifer
sediment into the groundwater
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- Abstract ~ Probable SGD zones along the coasts of India

Submarine groundwater discharge (SGD) studies along the ﬂlished datasets were synthesized to assess the probable SGD zones along the Indian coastlm

Indian coastline are very scarce, with only 0.2% of the Temperature and wind speed information is used to identify spots for thermal anomalies in the sea; tides
coastline accounted for discharge so far. Here we present and intertidal zone data were used to delineate the probable rSGD zones; geology, aquifers and electrical
the status of the studies done In India and evaluate probable conductivity variations in coastal groundwater information is used to delineate the probable SGD and SWI
SGD zones along the Indian coastline using other published zones; rainfall and topography data is used to assess the recharge and topographic gradient along the coast;
data. Reported estimates point out that the west coast of and published data on SWI studies along the coast is used to identify SWI zones, a counterpart of SGD.
India, especially Kerala, Karnataka and Goa coasts, The variations these parameters throughout the Indian coastline is given below.
discharge more fresh groundwater to the sea than the east _ . .
coast. This is due to the elevated topography of coastal Temperature Electrical Conductivity, Geology and Agquifer

2 N West coast East coast

alluvial aquifers, low electrical conductivity In coastal
groundwater, high rainfall (>3000mm) and a higher number
of rainfall days. Thermal images could be able to better
Identify discharge on the west coast than the east due to
higher temperature differences between the groundwater
and seawater. The discharge of recirculated seawater to the

= 24°N

.:_E
=

16°N
Goane® 2

20°N

Latitude
Latitude

¢ e@Visakhapatnam

=—16°N

sea could be more Gujarat and West Bengal due to the high Cmms T e i gt |
tidal range (~3-5m) and large intertidal zones in these areas. o ) ) - |
Based on the synthesis of literature and published data,

- 8°N

8°N k
Latitude

EC

3 2
= Z
=]
=
_ . & o
A =S Q=
B [=] =N (=]
E N
gz = 2 A} 2
L [ ] @
Kera arnataka Goa | Maharashtra Gujarat
L] 1 L]
JL JL | 1
Andhila Pradesh (rissa West
Bengal
Geology [N

Aquifer . ]
EC| N

probable SGD zones along the Indian coastline are marked
and presented In this work. The implications of the

Aquifer I
Geology

Latitude
Latitude

opulation to the coastal ecosystem through the dischargin | G (uS/em at 25°C)  Geology Aquifer
(n ) —
. . . i ; lei Extensive Alluvium
groundwater is also discussed. T o 1500 B e eS0T o Alluvium and Sandstone
E i 1500 - 3000 B Pre-Cambrian Bl Crystalline rocks
\ / SN : : B > 3000 Bl Basalts
Latitude 0 * * . 12 “? § 6 ! :
Temperature (°C) Wind speed (m/s)

Fig. 2 Annual average seawater and groundwater Fig. 3 Electrical conductivity in coastal groundwater, aquifer, and geology

IVl h d I temperature and wind speed in the sea and inland: changes along the coastline of India.
Et 0 O Ogy along the coastline.
Tides and intertidal zones
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data were sampled near the coastline using QGIS to plot
figures 3-6. Monthly average datasets (12 layers, one for
each month) of precipitation was processed to acquire the

Fig. 4 Mean tidal amplitude and area of intertidal zones along the coastline.

Rainfall and Elevation

annual total precipitation dataset. For globally estimated West coast Fast coast

SGD rates (Zhou et al. 2019, Luijendijk et al., 2020), the ) " : :
data was acquired and clipped to the Indian coastline. Then,

the data was converted to m3/kilometre/year. SRTM DEM i : "
data was used to generate the ground elevation plot by . .
sampling at ~1km inland from the coast. The digitized data - 3 ki
for geology (CGWB, 2014), aquifers (Dineshkumar et al. R ) )
2006) and electrical conductivity (CGWB 2010) variations [ -
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Fig. 5 Annual rainfall and ground elevation near the coasts of India.

Results and Conclusions
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