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Antarctic Food Web

Smaller toothed
Pars Sperm whale

whales
Plants, i Q .
are the key %‘"’f' y
in the water col \
for fish. After consu R
food, POPs present in tr
adipose tissue.
The concentration of POPs in t
goes higher up the food chain, whe
reach levels up to several tens of thou
times higher than in the surrounding environm
POPs ascent in the food web from fish to birds and
reach the large marine mammals including
humans at the top of the food chain, at increasing
concentrations.
Migratory birds also spread POPs at several
thousand kilometers from their original source.
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MI presence of POPs in Antarctica

(A), figure A1, A2 and A3

represent regions in Antarctica

where POPs have been reported.
A3 . T. Jindal et al., 2017
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POPs Iin Antarctic Water Bodies

PCBs Surface Micro layer, Sub Gerlache Inlet, Ross Sea 427 pg/| Fuoco et. al.,2005
Surface Water 48 pg/|
Surface Micro Layer, Sub Gerlache Inlet, Ross Sea 2300 pg/I| Fuoco et. al.,2005
Surface Water 325 pg/|
HCH-a, HCH-y Surface water Western Antarctica 1.65-4.54 pg/I| Dickhut et. al., 2005
Peninsula 0.9-10.5 pg/I
Surface sea water Ross Sea and Terranova 55-84 pg/| Fuoco et. al., 2009
Bay 23 pg/I
36-53 pg/I
Surface sea water Ross Sea and Terranova 122-330 pg/I| Fuoco et. al., 2009
Bay 328-360 pg/I
96-281 pg/I
- Lake water Victoria Land 46-143 pg/| Vecchiato et. al., 2015




PCBs

PCBs

PBDE

PCBs

PBDEs

PCBs

PCBs

PCBs

PBDEs

Atmosphere

Atmosphere

Atmosphere

Atmosphere

Atmosphere

Atmosphere

Atmosphere

Atmosphere

-EOPS In Atmosphere

Korean Antarctic Research Station

Antarctic Peninsula

King Sejong Station on King George
Island

Terra Nova Bay

Terra Nova Bay

Norwegian Troll Station

Chilean station
Chinese Great Wall Station, West
Antarctica
Chinese Great Wall Station, West

Antarctica

0.85-3.12 pg/ m3

20-43 pg/ m?

0.67-2.98 pg/ m3

0.16-2.07 pg/ m3

0.14-1.69 pg/ m3

0.78-3.68 pg/ m?

1-4 pg/ m?

0.91-35.9 pg/ m?

0.60-16.1 pg/ m?

Choi et. al., 2008

Bengston Nash, 2011

Li et. al., 2012 a

Piazza et. al., 2013

Piazza et. al., 2013
Kallenborn et. al.,
2013
Pozo et. al., 2014

Wang et. al., 2017

Wang et. al., 2017




POPs In Antarctic Sediments

Sample

Marine sediment Scott Base McMurdo Sewage Outfall 110-370 ng/g Negri et. al., 2006
Turtle Rock, Cape Evans 1100-2100 ng/g
70-360 ng/g
Marine sediment Scott Base McMurdo Sewage Outfall 15-30 ng/g Negri et. al., 2006
Turtle Rock, Cape Evans 270-550 ng/g
10-30 ng/g
Marine benthic Mc-Murdo Station 1077-2053 ng/g Kim et. al., 2006
sediment 621-5024 ng/g
Marine sediment Potter Cove (South Shetland 28-312 ng/gdrywt  Curtosi et. al., 2007
Islands) 36-1908 ng/g dry wt
_ Marine sediment James Ross Island 20-50 ng/g Klanova et. al., 2008
_ Marine sediment James Ross Island 0.4-0.5 ng/g Klanova et. al., 2008
Sediment Mc-Murdo Sound <677 ng/g Hale et. al., 2008
(TOC basis)
Marine sediment James Ross Island 0.2-0.3 ng/g Klanova et. al., 2008
HCB Sediment West Antarctic Peninsula 2-130 pg/g dw Zhang et. al., 2013
_ Sediment West Antarctic Peninsula 20.0 pg/g dw Zhang et. al., 2013
_ Lake Sediment Victoria Land 10-634 pg/g Vecchiato et. al., 2015
_ Lake Sediment Victoria Land 193-1682 pg/g Vecchiato et. al., 2015
_ Sediment King George Island 57.7 pg/g dw Zhang et. al., 2015




POPs In Antarctic Soill

Soil

Soil

Soil Sample

Soil Surface (1 cm)

pu
(@)
(o)

Soil Surface (1 cm)
Soil Surface (0-5 cm)
Soil

Soil

Soil

Soil

Soil

Soil

Mc-Murdo Station

Potter Cove (South Shetland
Islands)

West Antarctica

West Antarctica

West Antarctica

West Antarctica

Victoria Land

Victoria Land

King George and Adley Island

King George and Adley Island

King George and Adley Island

Chinese Antarctic Zhongshan

Station

1724-46479 ng/g
664-74267 ng/g
10-1182 ng/g dry wt
12-552 ng/g dry wt
0.008-0.03 ng/g dw
0.012-0.32 ng/g dw
0.07 ng/g dw
0.16-3.51 ng/g dw
112-561 pg/g
0.77-33 ng/g

67.9-108 pg/g dw

6.25-31 pg/g dw

18.8-277 pg/g dw
A-8.20%7.72 pg/g

C-3.4111.97 pg/g

Kim et. al., 2006

Curtosi et. al., 2007

Park et. al., 2010

Cabrerizo et. al., 2012
Cabrerizo et. al., 2012
Cabrerizo et. al., 2012
Vecchiato et. al., 2015
Vecchiato et. al., 2015

Zhang et. al., 2015

Zhang et. al., 2015

Zhang et. al., 2015

Mwangi et. al., 2016




Ps In Antarctic Sea Ice/Snhow

HCH-a, HCH-y Sea ice

Heptachlor, Sea ice

Heptachlor epoxide

Snow

Snow

Western Antarctica

Peninsula

Western Antarctica

Peninsula

Victoria Land

Victoria Land

<0.04-2.18 pg/I
3.6-5.7 pg/|
<2.5-5.8 pg/|
<0.6-2.2 pg/I

110-580 pg/!

130-340 pg/|

Dickhut et. al.,
2005

Dickhut et. al.,
2005

Vecchiato et. al.,
2015

Vecchiato et. al.,

2015



HCH- o, HCH- B\ /[F3:=
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Mosses
Mosses
Mosses
Mosses
Mosses
Mosses
m Mosses
Mosses
Mosses

OPs In Antarctic Mosses

Location

Victoria Land

King George Island
King George Island
King George Island
West Antarctica

West Antarctica
West Antarctica
West Antarctica

King George Island

King George Island

Concentration

0.4-4 ng/g dry wt

0.2-1.6 ng/g dry wt
811+180 pg/g dw
1200+810 pg/g dw
1620+580 pg/g dw
0.04-0.76 ng/g dry wt

0.021-0.12 ng/g dry wt
0.005-0.04 ng/g dry wt
4.4-34 ng/g dry wt

139-663 pg/g dw

21.1-162 pg/g dw

Reference
Borghini et. al., 2005

Cipro et. al., 2011
Cipro et. al., 2011
Cipro et. al., 2011
Cabrerizo et. al., 2012

Cabrerizo et. al., 2012
Cabrerizo et. al., 2012
Cabrerizo et. al., 2012

Zhang et. al., 2015

Zhang et. al., 2015



OPs In Antarctic Lichen

p,p’-DDE, p,p’-DDT QR [Ty Russian Stations 0.40 ng/g dry wt Negoita et. al., 2003

0.71 ng/g dry wt
Lichen West Antarctica 0.005-0.004 ng/g Park et. al., 2010
dry wt
Lichen King George Island 353140 pg/g dw Cipro et. al., 2011
PCBs Lichen West Antarctica 0.043-0.61 ng/g Cabrerizo et. al., 2012
dry wt
Lichen King George Island 207-632 pg/g dw Zhang et. al., 2015
PCBs Lichen Chinese Antarctic A. 16.4pg/g Mwangi et. al., 2016

Zhongshan Station B. 7.93pg/g

E- 26.2 pg/g

PCDD/Fs Lichen Chinese Antarctic A. 1.87pg/g Mwangi et. al., 2016
Zhongshan Station B. 1.77 pg/g
E- 2.00 pg/g




POPs Category* | Nature of

Sample

Krill

DDE-p,p’, DDTs {4l

Krill

HCH-a, HCH-B, LGl

HCH-y

Krill

POPs Iin Antarctic Krill

Location

and Shetland islands

Ross Sea in Terra Nova Bay

12 sampling stations
(NE sector)
12 sampling stations
(NE sector)
12 sampling stations

(NE sector)

12samplingstations

(NE sector)

Elephant island, Weddel sea

Concentration

1.67 ng/g wet wt (whole body)

Reference

Goerke et. al., 2004

Corsolini et. al., 2006

0.13 ng/g wet wt,2.6 ng/g lipid wt Bengstone et. al.,

0.18 ng/g wet wt,3.5 ng/g lipid wt 2008

0.2 ng/g wet wt,4.37 ng/g lipid wt Bengstone et. al.,

2008

0.01 ng/g wet wt,0.28 ng/g lipid wt, Bengstone et. al.,

0.01 ng/g wet wt,0.16 ng/g lipid wt, 2008

0.01 ng/g wet wt,0.13 ng/g lipid wt

0.05 ng/g wet wt

1.2 ng/g lipid wt

Bengstone et. al.,

2008



s in Antarctic Adelie Penguin

POPs Sample Type Concentration Reference

Category*

Adelie penguin eggs Edmonson Point 3.3 ng/g wet wt ,30 ng/g lipid Kumar et. al., 2002
(unhatched, n=5) (74°20’56.7’’S and wt
165°08’10.03"’E)
P. Adeliae Waters around Elephant 0.6 ng/g Goerke et. al., 2004
Island
Penguin(eggs) Ross Sea in Terra Nova 0.29+031 ng/g wet wt Corsolini et. al., 2006
DDE p,p’ Adelie penguin eggs Palmer Archipelago Cape 58.5-755 ng/g lipid wt Geisz et. al., 2008
Crozier, Ross Island 73.0-176 ng/g lipid wt
P. adeliae Hop Island (68°09’S, 58°27’W) 153 ng/g Van den Brink et. al.,
2011
Penguin (Pygoscelis adeliae) Brainsfield Strait (West 12.03+3.91 ng/g Corsolini et.al., 2011
Antarctica)
Penguin King George Island 154 pg/g dw Wolschke et. al., 2015
Penguin King George Island 6.2 pg/g dw Wolschke et. al., 2015

HCB Penguin (Pygoscelis Spp.) (62°10’S, 58°26’W) 0.30-132.2 ng/g Montone et. al., 2016




Objectives
34th & 35th |SEA, Environmental
Monitoring Program

Estimation of POPs in lake water samples
collected from Larsemann Hills area, East
Antarctica



Sampling sites
* The Larsemann Hills is an ice-free area of approximately 50 km2, located
l[fway between the Vestfold Hills and the Amery Ice Shelf on the south-

coast of Prydz Bay, Princess Elizabeth Land, East Antarctica
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‘S.No Lake identification
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L1C

L1D

L1E

L3

L5 (005)

L6 (VI) (Bharti Top)
L7 (VII)

L7 A

L7 B

MURK WATER LAKE
L1

L2

L3

L4

L5 SG
P1 Brookness

P2 Brookness
P3 Brookness

P4 Brookness
PSL-34 Reid Lake ( Progress)

Sampling Sites

Region

Northern Grovness Peninsula
Northern Grovness Peninsula
Northern Grovness Peninsula
Northern Grovness Peninsula
Northern Grovness Peninsula
Northern Grovness Peninsula
Northern Grovness Peninsula
Northern Grovness Peninsula
Northern Grovness Peninsula
Northern Grovness Peninsula
Southern Grovness Peninsula
Southern Grovness Peninsula
Southern Grovness Peninsula
Southern Grovness Peninsula

Southern Grovness Peninsula
BROOKNESS ISLAND
BROOKNESS ISLAND
BROOKNESS ISLAND
BROOKNESS ISLAND

BROOKNESS ISLAND

Latitude
69°24'24.56"S
69°24'22.28"S
69°24'23.51"S
69°24'27.56"S
69°24'32.83"S
69°24'37.30"S
69°24'34.32" S
69°24'32.78"S
69°24'30.05"S
69°24'53.37"S
69°25'13.70"S
69°25' 5.10"S
69°25'09.07"S
69°25'04.46"S

69°25'08.65"S
69°23'49.54"S

69°24'09.005"S
69°23'32.17"S

69°23'22.19"S
69°23'8.83" S

Longitude
76°11'19.49"E
76°11'22.72"E
76°11'25.20"E
76°11'3.71"E
76°10'45.75"E
76°11'5.13"E
76°11'39.41"E
76°11'57.96"E
76°11'57.38"E
76°12'46.16"E
76°13'18.33"E
76°12'45.05"E
76°12'36.1"E
76°12'19.93"E
76°11'53.9"E
76°23'17.43"E
76°23'15.00"E
76°22'17.78"E
76°22'55.82"E

76°22'42.06"E
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ON SITE SAMPLING




ent Organic Pollutants

Take 500 ml of water sample in a 1000 ml separating funnel

Add 2g of sodium chloride, shake it

Add 50 ml Methylene Chloride & Shake for 2-3 min

Filter lower layer of Methylene Chloride through Whatman No. 41 filter
paper containing 4-5g of activated sodium sulphate

Repeat the extraction process three times & Combine the

Methylene Chloride layers in 250 ml round bottom flask

Evaporate the Methylene Chloride in rotary vacuum
evaporator at 40-45 °C

Reconstitute with Hexane in 1ml GC Vial

Analysis through GC-ECD or GC-MS/MS




Results: Persistent Organic Pollutants in Lake water sample

S.N

N

© 00 N oo o1 b W

11
12
13
14
15

Compound

Monocrotophos

Phorate

BHC-alpha (Benzene
Hexachloride)

Atrazine
BHC-beta

BHC-gamma (Lindane)
BHC-delta
Paraoxon-methyl
Chlorpyrifos-methyl
Parathion-methyl
Heptachlor

Alachlor

Isoproturon

Malaoxon

Aldrin

Std.

80.46
98.63

114.80
95.59
110.37
107.22
103.46
96.24
112.62
110.00
91.81
100.81
97.63
97.79
98.68

Blank

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Pesticide Final Concentration (ug/liter)

Merk
Water lake

0.04
ND

ND
0.02
ND
ND
ND
0.01
ND
ND
ND
ND
0.01
0.01
ND

0.02
ND

ND
0.02
ND
ND
ND
ND
ND
ND
ND
0.03
0.01
0.04
ND

P4
Brookness

0.03
ND

ND
0.01
ND
ND
ND
0.01
ND
ND
ND
0.03
0.01
0.04
ND

L3NG L4SG
002 0.02
ND ND
ND ND
0.02 0.01
ND ND
ND ND
ND ND
001 0.01
ND ND
ND ND
ND ND

0.09 nD
0.07 0.04
0.03 0.01
ND ND

L1D

0.02
ND

ND
0.01
ND
ND
ND
0.06
ND
ND
ND
ND
ND
0.09

ND

PSL-34
Reid
Lake (
Progress)

0.02
ND

ND
0.01
ND
ND
ND
0.01
ND
ND
ND
ND
0.02
0.03
ND



Results: Persistent Organic Pollutants in Lake water sample

[ 16

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Malathion

Chlorpyrifos

Phorate Sulfone

Phorate Sulfoxide
Heptachlor exo-epoxide
DDE-o,p'

Endosulfan | (alpha isomer)
Butachlor

Dieldrin

DDE-p,p'’

DDD-o,p'

Endrin

Endosulfan 11 (beta isomer)
DDD-p,p'

DDT-o0,p'

Endrin aldehyde

Ethion

Endosulfan sulfate

DDT-p,p’

91.02
90.69
91.97
95.30
107.55
101.94
91.84
98.28
104.02
101.74
111.99
99.60
111.80
93.08
100.33
88.64
95.22
93.40
101.07

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.01
0.02
ND
ND
ND
ND
0.02
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.04

ND
0.01

0.01
ND
ND

0.03
ND
ND

0.03

0.01
ND
ND
ND
ND
ND
ND
ND
ND

0.02
ND

0.06

0.01
0.03
0.05
0.05
ND
ND
0.03
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.05
ND
0.07

0.02
0.03
0.03
0.04
ND
ND
0.02
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.02
ND
0.05

0.01
0.03
0.04
0.02
ND
ND
0.06
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.02
ND
0.06

0.01
0.03
0.03
0.04
ND
ND
0.01
0.01
ND
ND
ND
ND
ND
ND
ND
ND
0.07
ND
0.08

0.01
0.03
0.03
0.04
ND
ND
0.06
0.00
ND
ND
ND
ND
ND
ND
ND
ND
0.04
ND
0.05



Results: Persistent Organic Pollutants in Lake water sample

S.No

o B~ W N

10

11

12
13

Compound

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene

2,2',5-Trichlorobiphenyl (PCB
18)

Anthracene
2,4',5-Trichlorobiphenyl (PCB
31)

2,4,4'-Trichlorobiphenyl (PCB
28)

2,3,3'-Trichlorobiphenyl (PCB
20)
2,2',5,5'-Tetrachlorobiphenyl
(PCB 52)
2,2',3,5'-Tetrachlorobiphenyl
(PCB 44)

Fluoranthene

Std.

142.14
143.25
142.90
132.67
132.32

148.10
128.57

193.53

152.11

149.26

Blank

ND
ND
ND
ND
ND

ND
ND

ND

ND

ND

ND

ND
ND

PAH & PCB Final Concentration (ug/liter)

Merk
Water lake

0.05
0.01
0.02
0.03
0.01

ND
0.01

ND

ND

ND

ND

ND
ND

0.06
0.02
0.02
0.03
0.01

ND
0.02

ND

ND

ND

ND

ND
0.03

P4
Brookness

0.04
0.02
0.02
0.03
0.01

ND
0.02

ND

ND

ND

ND

ND
0.03

L3N
G

0.04
0.01
0.02
0.03
0.01

ND
0.01

ND

ND

ND

ND

ND
0.03

L4SG

0.04
0.02
0.03
0.04
0.02

ND
0.03

ND

ND

ND

ND

ND
0.01

L1D

0.06
0.03
0.03
0.05
0.02

ND
0.03

ND
ND
ND
ND

ND
0.06

PSL-34
Reid
Lake (
Progress)

0.02
0.02
0.02
0.04
0.02

ND
0.02

ND
ND
ND
ND

ND
0.04



Results: Persistent Organic Pollutants in Lake water sample

2,2',4,5,5'-Pentachlorobiphenyl (PCB

15 101) 157.22 ND ND ND ND ND ND ND ND
2,2',3,4,5,6'-Hexachlorobiphenyl (PCB

16 143) 161.79 ND ND ND ND ND ND ND ND
2',3,4,4' 5-Pentachlorobiphenyl (PCB

17 118) 155.05 ND ND ND ND ND ND ND ND
2,3,3',4,4'-Pentachlorobiphenyl (PCB

18 109) 158.68 ND ND ND ND ND ND ND ND
2,2',3,4,4'5'-Hexachlorobiphenyl (PCB

19 138) 154.82 ND ND ND ND ND ND ND ND

20 Benz[a]anthracene 133.31 ND 001 001 001 001 001 001 001

21 Chrysene 139.57 ND 001 001 001 001 001 001 001
2,2',3,4,4'5,5'-Heptachlorobiphenyl

22 (PCB 180) 153.64 ND ND ND ND ND ND ND ND
2,2',3,3',4,4' 5-Heptachlorobiphenyl

23 (PCB 170) 159.23 ND ND ND ND ND ND ND ND
2,2',3,3',4,4'5,5-Octachlorobiphenyl

24 (PCB 194) 156.13 ND ND ND ND ND ND ND ND

25 Benzo(b)fluoranthene 133.42 ND ND ND ND ND ND ND ND

26 Benzo[k]fluoranthene 140.04 ND ND ND ND ND ND ND ND

27 Benzo(a)pyrene 134.36 ND ND ND ND ND ND ND ND

28 Indeno(1,2,3-cd)pyrene 126.63 ND 0.01 001 001 001 001 001 001

29 Dibenz[a,h]anthracene 128.26 ND ND ND ND ND ND ND ND

30 Benzolg,h,i]perylene 132.01 ND 0.01 ND ND ND ND ND ND



conclusion

0 POPs are found to be highly varied between different regions of the Antarctic
continent and within region, varying primarily with climate change and
biogeochemical control of the global cycling and fate of these xenobiotics.

0 Food supplies of Antarctic researchers probably vegetables are very much
prone to carry pesticide residues and could also be a contributor of POPs in the
Antarctic environment.

O Occurrence of POPs In Antarctic environment and their accumulation into
Antarctic biodiversity may cause problems such as mutagenicity, genotoxicity,
reproductive disorders, disruption of the immune system and interference with
the development of the young.




conclusion

In order to decrease the risk of POPs, we need more efficient monitoring
em at base levels which checks and monitors the emission of these
besides preventing the emission of POPs specially pesticides by
eir regulations and policies, strengthening poorly monitored
lons, effective monitoring by apex agencies for banned
Ining for the use of pesticides, its dosages according to
Integrated Pest Managements (IPM) etc

im
pestici
pesticides,
the pests and cro




lon and transportation of these
ctic ecosystem.



ehicle, helicopters, flights, ships and other modes of transport
also partial contributor in the local Antarctic regions

| contaminants, construction material etc. if
the chemical footprints

O We nee h to save the Pristine
ve been found




h effort focusing on above factors are
5 emphasizing the recent

Antarctic wildlife and
elucidate the eco-
- 'C

Black-faced
Sheathbill
Chionis minor

e T

Pink-faced

Sheathbill
Chionis alba

-

- ‘ Non-migratory
@ Summer - breeding residents

(O Winter & non- breeding




AMITY CENTER FOR ANTARCTIC
RESEARCH AND STUDIES

Amity Centre for Antarctic Research and Studies (ACARS)
was established on 16th October 2014 at Amity University
under the visionary guidance of Dr. Ashok K. Chauhan,
Founder President, Amity Universe.

Centre was established to carry out research on several
aspects such as Environmental Monitoring, Toxicology,
Microbiology, chemical contamination and ecosystem health
In and around Indian Antarctic research stations, arctic and
Hime'~ 2

| . fr
P
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@ AMITY CENTER FOR ANTARCTIC

RESEARCH AND STUDIES
Vision
The Institution endeavors to become an active and
foremost institution in the field of polar sciences where
scientists/faculty and dedicated researchers perform
cutting-edge research to study ecosystem, cause and
effect analysis of environmental contaminants and their

Impact on pristine environment due to anthropogenic
activities besides exploring new avenues for research .




MITY CENTER FOR ANTARCTIC
ARCH AND STUDIES

xenobiotics

tal \ K, B3

e Y

(el TRIC
Antarctic lake | ) CDOM* /

. - —— V(e : n oy !
water 15012 w1502 | OH, *0,, CO, )“

qua
toxicants
metals, dic
xenobiotic agents
Institution also targe
microbes for their potentie
above pollutants besides €
biotech applications such as
enzyme, antibiotics, surfactants
industrially important products. Focus a@
remains on creating, disseminating and apply
new knowledge in Polar research.

“ By-products
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Amity Participation in Antarctic expeditions

Amity Participation in Antarctic expeditions with w.
NCAOR long-term proposal submitted to ISEA, — s==i
approved under 12t five year plan of Ministry of

Earth Science in Environmental monitoring

programme IS st

Amity scientists have participated in last two Indian

scientific Expeditions under the leadership of Prof. Tanu

Jindal and collected samples for Environmental . hERD
Monitoring and Health of Indian Antarctic Stations E—
in pursuit of Antarctica treaty system and its — e

IR

Governance. )



AMITY CENTER FOR ANTARCTIC
RESEARCH AND STUDIES

34t Indian Scientific Expedition to Antarctica (Duration: 7t
January to 15t March, 2015)

Pl: Prof. Tanu Jindal

Expedition Member: Dr. Anuj Ranjan

MAITRI (Duration: 22" to 28 February, 2015) Indl : -‘
research base in Antarctica was built shortly before the flrst station Dakshln
Gangotri was buried in ice and abandoned in 1990-91. Maitri is situated on the
rocky mountainous region called Schirmacher Oasis. The station has modern
facilities to carry out research in various disciplines, such as biology, earth
sciences, glaciology, atmospheric sciences, meteorology, cold region
engineering, communication, human physiology and medicine.

‘BHARATI (Duration: 7t January to 22"d February 2015) India’s Third and
newest permanent research base is situated on a rocky promontory fringing
the Prydz Bay between Stornes and Broknes peninsula in the Larsemann Hills
area. It is located approximately midway between the eastern extremity of the
AmerVv lce Shelf and the southern boundarv of the Vestfold Hills.



AMITY CENTER FOR ANTARCTIC
RESEARCH AND STUDIES

35" Indian Scientific Expedition to Antarctica (Duration:
17t November 2015 to 15 Feb, 2016)

Pl: Prof. Tanu Jindal —
Expedition Member: Dr. Abhishek Chauhan | /
Maitri Research Base: T
Duration: 15" January 2015 to 9" February 201¢

Bharati Research Base:

Duration: 30" November 2015 to 14" January 2016
Total 128 samples (water, soil, sediments, moss, algal mats) 67 from
Maitri research base and 61 from lakes and ponds In the Larsemann
hills (LH) area (69°20’-69°30’S,75°55’-76°30’E) were collected.
Sampling was carried out through helicopter at various locations such
as Northern Grovness Penisula, Southern Groveness Peninsula and
Brookness Peninsula, (Reid Lake Brok Island, Prog Heli Drok Island, P-
1-Brook Island and P-2 Brok Island) Fisher Island, Solomon Island,
Sander Cock Island, Mcloed Island, Esther Island.
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On site samples analysis:

Lake water samples were analyzed for pH, DO, TDS,
Conductivity, Temp, Turbidity, Phosphate, Nitrate, Nitrite,
Chromium, Aluminum, Iron, Cu, Zinc, Sulphate, Nickel, Mg
Hardness, , Ca Hardness, Chloride, Ferrous, Bromine,
Manganese, Sulphide, Chlorine total , Chlorine free, Cyanide and
report completed

Analysis at Amity

Coliform and Faecal coliform bacteria were estimated to check
the possible contamination / human interference in and around
Bharti research base, Antarctica. isolated from l|lake water
samples

32 bacterial strains, 24 fungal strains have been isolated so far,
these strains are preserved for further studies on biochemical
and molecular characterization up to species level

Micro-algal spp. including cyanobacteria have been isolated
from lake water and benthic mat samples. Photoinucbation
facility have been develop for their mass cultivation so that
further biotechnological applications can be explored
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AMITY CENTER FOR ANTARCTIC
RESEARCH AND STUDIES

Doctoral Research:

“Anthropogenic Activities in Antarctica and its Impact on Environment”
Mr. Laxmikant Bharadwaj (PT) A11231916002.

“Microbial analysis of Antarctic consortium for Bioremediation of heavy
metals”
Ms. Ankita Sahrawat (FT) A11232016004 (July-2016 Batch)
*Ms Ankita is currently working at Toxicology center in Canada, Saskatoon

Summer training/Dissertation:

M.Sc. Students:
1. Statistical Assessment of Heavy Metal's Presence in Air and Water Bodies in

Antarctic Region under the supervision of Dr. Anoop Tiwari and Prof. Tanu Jindal
Akanksha Kaushik

2. Statistical Assessment of Presence of lons in Air and Water Bodies In
Antarcticunder the supervision of Dr. Anoop Tiwari and Prof. Tanu Jindala\

Ankita Sahrawat

B.Sc. Students:
1. Bacteriological Analysis of Lake water samples collected from Antarctica

Aavushi Joshi
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Conference and Events Organized

U “Polar Ecotoxicology- Arctic, Antarctic and the third Pole

Himalaya” Technical session conducted during
International Conference on New Insights &
Multidisciplinary Approach in Toxicological Studies as 36th
Annual Conference of Society of Toxicology (India), August
3-5, Amity University, Noida

 Science and Geopolitics of Artic-Antarctic-Himalaya in

association with Light Research Foundation, 29-30,
September, 2015 India habitate center

1 Ozone day celebrated focusing on Ozone hole over

antarctic region were discussed, 2015.

d Ozone day celebrated focusing on Ozone hole over

antarctic region were discussed. 2017
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Conference attended:

National:

National Conference on Polar Science organized by National Centre for
Antarctic and Ocean Research, MOES, GOA May 16-17, 2017.

On Thin Ice: Artic, Antarctic and the Himalayas organized by School of
Environment Science, JNU November 29-30t" 2016.

International:
Xllth international symposium on Antarctic Earth Science, July 12t-
17th, 2015. Goa

Session proposed:

Session on “Polar ecotoxicology” proposed for 7th SETAC World
Congress/SETAC North America 37th Annual Meeting in Orlando,
Florida, 2016
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Project Sanctioned.:
Screening of Indigenous Heavy Metals Tolerant Algal Strains from Recent
Indian Station, Bharati, Antarctica for Bioremediation and Hydrogen

Production Funding Agency: CSIR

Status: Withdrawn (One Faculty was made Pl to encourage and make her
responsible for research component added in her field of expertise, Prof. Tanu
Jindal and Dr. Abhishek Chauhan were CO-PI in spite of conceptualization
having their research component also in the project)

Screening of microorganism from Indian sector of Southern Ocean for
antimicrobial activity with their molecular characterization

NCAOR, MOES
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Presentations

Bhardwaj LK, Chauhan A, Ranjan A, and Jindal T (2017) Assessment of Microbes and Xenobiotics in Lakes of Larsemann
Hills Area Over East Antarctica, National Conference on Polar Science organized by National Centre for Antarctic and
Ocean Research, MOES, GOA May 16-17, 2017.

Chauhan A, Ranjan A and Jindal T (2016) Assessment of Coliform and Faecal Coliform Bacteria in Lake Water Samples
Collected From Larsemann Hills Area Over East Antarctica. 7th SETAC World Congress/SETAC North America 37th Annual
Meeting in Orlando, Florida

Jindal T and Chauhan A (2016) Environmental Toxicants around Indian Antarctic Stations: Bharati and Maitri and Their
Impact Assessment. International Conference on New Insights & Multidisciplinary Approach in Toxicological Studies as
36th Annual Conference of Society of Toxicology (India) 2016, August 3-5, Amity University, Noida.

Chauhan A, Bhardwaj L, Ranjan A and Jindal T (2016) Antarctic Microorganisms: Occurrence and Pathogenicity.
International Conference on New Insights & Multidisciplinary Approach in Toxicological Studies as 36th Annual Conference
of Society of Toxicology (India), August 3-5, Amity University, Noida

Chauhan A, Bhardwaj L, Ranjan A and Jindal T (2016) Coliform and Faecal coliform Bacteria in Lake Water Samples
Collected from Larsemann Hills Area over East Antarctica. International Conference on New Insights & Multidisciplinary
Approach in Toxicological Studies as 36th Annual Conference of Society of Toxicology (India), August 3-5, Amity
University, Noida

Bhardwaj LK, Chauhan A, Ranjan A and Jindal T (2016) Anthropogenic Activities and Environmental Contamination in
Antarctic Regions. International Conference on New Insights & Multidisciplinary Approach in Toxicological Studies as 36th
Annual Conference of Society of Toxicology (India), August 3-5, Amity University, Noida
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Publications

Chauhan, A., Bharti PK, Goyal, P., Verma, A and Jindal, T (2015). Psychrophilic
pseudomonas in antarctic freshwater lake at stornes peninsula, larsemann hills
over east Antarctica, Environmental and Earth Science, SpringerPlus,4:582.
(Scopus Indexed).

In-press
Bhardwaj LK, Chauhan A, Ranjan A and Jindal T. Persistent Organic Pollutants

in Biotic and Abiotic Components of Antarctic Pristine Environment. Submitted to
Earth System and Environment (Springer)
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Future Plans

Participating in 10 Indian Scientific Expedition to

Southern Ocean
Duration: 03-12-2017 to 08-02-217

Scientific Members: Dr. Abhishek Chauhan
Mr. Laxmikant Bhardwaj

M.Sc. Desertions: Two M.Sc. Students

Artic Project: Planning to submit project on Emerging
Pollutants
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Total amount
(Rs)

36,86,408

with differen

Study of contamin
water through heavily
drains in Delhi

Dissipation, leaching and persisten
of Imidacloprid, Sulfosulfuron and
Endosulfan in three types of soils
with different pH

37,97,000
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Notices and Contacts.

ired or
a) Any and all notices, consents, claims, requests, and/or other ComMUNICAtions require
) e o b Ghvars Ut Sy, of the eouTalons o (bl Mol Shal be b wes ewd proerty

afit (Mou) delivered by registered mail or an express delivery service or facsimile to
Between
Amity i of T . Safety and 5 n case of AIETSM In case of TCUS b
Amity University Uttar Pradesh Prot. Tanu sindai Prof. Karsten Liber
And Dire Director
v ¢ i T ogy Centre
T Centre, y of ‘;;';_‘{ '":,‘;“;f_,',’",m University of Saskatchewan
Woreity Ottar Pradesh o
ST e Noida 301315 Saskatoon. Saskatchewan S7N SB3
The Amity Institute of M atoty a University Uttar Uttar Pradesh Canada
Pradesh (herein after referred as JAIETSMY) Siuated at Sec. 125, Nowda WU incha of the FIRST PART a
and the T Senre, (horein ater ceferied as TCUS) naving its

registered office at 44 Campus Drive, Saskatoon. Saekatohewan e N 5B3, Canada of the SECON

PART, collectively referred (o 8s Parties and individually refarred as Party, are pleased 16 enter i a non-
. binding to promote and research, and to identify areas

where faculty, staff and students of both institutions can work together to promote academic excallance in

research, teaching and training in higher education through, but not limited 1. the following actvities

is wil

Part: il appoint a contact person and inform the other Party. Initially, those individual

e Pror Tan Uit AIETOM) and Frof. Karston Liber (TCUS). Shoud iare be any ehange i the
contact person, the concerned Party shall inform the other Party immediately.

@ Joint development and/or teaching of courses, especially short courses and compressed format
courses, and of other short-term student training programs (e.g., summer programs)

b) Collaborative research projects in the areas of and

©) Joint application for new collaborative research funding,

@ Exchange of students. both graduate and undergraduate. for short-term research and/or training
opport

Miscel

neous

This MOU is prepared in English language and two original copies signed. Each party will receive one
signed original cop

© Taining ¢ of faculty members and scientists in new techniques and approaches;

Jointly supervised Ph.D. students and assoclated dissertation wor

@) Co-hosting and participating In national and international conferences, symposia and seminars;
) Any other activity that is mutually agreed upon and is beneficial o both p

IN WITNESS YHERTF. the parties hereto set and subscribe their respective hands

Signature: — Signature: |
N Wl |

Name of Official: Dr. B.L. A istra Name of Official: Prof. Karsten Liber
AMITY UNIVERST:
ar, AUUB ™ "1A0Esi——— | posignation: Directer, TCUS

General Terms of the MOU

@) The MOU shall come into effect from the date of last signing and shall remain valid for five years it
may be further renewed by mutual agreement in wri

5) Amendments and additions may be made to the MOU. ,umm to the written consent of both
parties. The MOU can be terminated by either party with a minimum of 80 days prior notice In
writing to the other party.

©) The MOU does not imply any financial obligations or legal binding on either party

@ Financial obligations with regard to any programs and exchanges shall be discussed and acted
upon by the parties through separate agreement(s) in writing

@) Both parties shall rospect the and - P of shared
between ther ademic co-cperation

H Each party shall respect the image and reputation of other party and consult other party before any
publicity or external reference to this MOU is made. Any publications that may arise from th
goliaboration will be jointly authored a and such oy

parties 1o ascertain Quality of work Ao 16 pUBCalion

Designation: Registr:

PARTY OF THE FIRST PART PARTY OF THE SECOND PART

| Date:

Joae: et 23, 2015
— <z

PN S ey

In presence of: 1
2.

in presence of: 1.
2

Dr TANU JINDAL

Director (AIETSM)
a1 It avant tof any diapute arising out of this MOU. such dispute shall be settied mutually in an = atat -
amicable m: . t nent
73/ 8ot patien. heneby aorae: unden his MOU: 1o kidsrrrity s hekg Such oxives harmiess . o tgar parael ¢

Ay’ Universicy 301(U.P-

a - 30
Sector - 125, N
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Workshop
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thern Federal University, Russia
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National Conference

nment: Pollution and Prevention
ience, January 28-30, 2014

Preserving the planet

With the presentation of 88 papers and 9 lectures, the national conference
on environment initiated discussions on pertinent issues affecting our earth

What: National conference an
*Earth and Envirommment: Pollution
and Preventian-20 14"

When: January 28-30, 2014
Where: Amity University, Naida

naticnal conference on the
pressing problem of environ-
ent pollution, was organ-
ised by Amity Institwte of
Enviranmental Toxicology, Safety
md Management (AIETSM) in asso-
cigtian with Ministry of Earth Sci-
ences. Canvener of the canference,
Prof Tanu Jindal, director, AIETSM,
highlighted the themes of the confer-
ance as land use and soil health, ocean
and water resources and air quality,
atmosphere and climate change.

The canference was inaugurated by a
galaxy of expets including Dr Johm
Dunham, deputy chicf, enviranment,
science and techmology affairs, US
Embassy; Dr Vinod Babu, incharge,
Hezardous Waste Management Divi-

sian, CPCB; Dr RK Khandal, VC, UP
Tech Univasity; Dr Samjay Bajpai,
directar/scientist ‘F', Technology
Missicn Cell, Water & Solar Energy,
DST. DrAshck K. Chauhan, Founder
President, Amity Universe, canveyed

his best wishes far the success of the
canference and wished all the partic-
ipants good luck.

A total of 88 papers and 9 lectures

were presented during the canference,
which served as a platfarm to sensi-

guests who delivered talks were
RK Singh, CSIR, Lucknow;

Neera Kapoor, IGNOU, New Delhi;
Dr RS Antil, HAU, Hisar; Dr Chi
rashree Ghosh, DU; Dr J Behari,

University; Dr RB Lal, deputy di
tor, Impact Assessmemt Division,
Ministry of Enviramment and F
and Prof Rasik Ravindra, Barth S
Earth Sciences, New Delhi 66
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National Conference
ollution, Soil Health and Sustainable Agriculture,

. ” 7 ”

—

- National Conference. 3

Za 5 - - on - - T S ON
—1 Environmental Pollution, Soil Health

ENVIRONMENTAL
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mity Institute of Environmental
Toxicology, Safety and Man-
agement (ATETSM) in associa-
tion with Ministry of Earth Sciences
organized a National Workshop on “Pol-
lution Prevention Paradigm’ on May 11,

Lo ¥ Y 1o WPSO 7 GNP, SRS DU, S P

National Workshop on
Pollution Prevention
Paradigm was a step by
Amity University
towards building a
greener and safer world.

AMITY

UNIVERSITY

Founder President, Amity Universe
Dr Ashok K Chauhan honouring
Prof. Tanu Jindal, Director,
AJTESTM for her initiative along
with Prof Saran, Prof.Agrawal and
Vice Chancellor Maj Gen K J Singh
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Amity Institute of Environmental
Toxicology,
Safety and Management
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Conductivity meter

Compound—microscope; Digital colony counte
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WET LABORATORY
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Toxicology,
Safety and Management

Amity Institute of Environmental m MITY
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Safety and Management
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Molecular Toxicology Laboratory
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Climate Research Laboratory has been established in collaboration with (i) (Indian
Institute of Tropical Meteorology —New Delhi Unit (ITM-DU) and (ii) Aryabhatta
Research Institute for Observational Sciences (ARIES), Nainital.

e

Figure: Climate Research Laboratory (CRL) at AUH, Panchg

(1) Three-Wavelength Nephelometer, (2) Dedicated Computer for On-line Parameter-Setting and Data
Display, (3) Seven-Wavelength Aethalometer, (4) Aerodynamic Particle Sizer, (5) High Volume Sampler,
(6) Micro-Aethalometer, (7) Portable Weather and Environmental Meter, (8) Multi-Wavelength Sun-
Photometer, (9) Multi-Wavelength Ozonoe and Water Vapor Monitor, and (10) Aerosol Particle Counter
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Name: Dr. Khushbu Gulati (Scientific Assistant)

Quialifications: Ph.D (Environment Sciences)

Ph.D Topic: Lysimetric Studies To Access The
Risk Of Soil And  Groundwater
Contamination By Chlorpyrifos In Sandy
Loam Soils With Different pH

Dr. Abhishek Chauhan (Technical Manager)
Quialification: Ph.D.

Area of Specialization: Environmental
Microbiology, Bioactive compounds, Algal,
ngi and bacterial identification , NABL 1SO,

Name: Dr. Shalini Thakur (Scientific Assistant)
Quialifications: Ph.D (Environment Sciences)

Ph.D Topic: Contamination of Water Bodies
through Pesticide Usage in Major Crops

Name: Dr. Anuj
Qualifications:
Sciences) Pursuing
~ Ph.D Topic: Physico-chemical
‘ Assay of Organophosphorus
Human risk assessment

Name: Laxmikant Bhardwaj (Scientific Name: Anuj Suresh (JRF)

Assistant) g Quialifications: Ph.D (Environment
Qualifications: Ph.D (Environment g Sciences) Pursuing
Sciences) Pursuing \_’1‘:" Ph.D Topic: Development of cost effective
Ph.D Topic: Anthropogenic Activities in O Lysimeter and Method for Leaching

studies to estimate the risk assessment

Antarctica and its impact on =
of Groundwater contamination

Environment

Name: Neha Singh (JRF)
Qualifications: Ph.D (Environment
Sciences) Pursuing

Ph.D Topic: Biological Correlation and EMF

Sciences) Pursui
Ph.D Topic: Microbiologic
Antarctic Consortiu
Bioremediation of Heavy Metals

Analysis of
for
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Designation: Secretary
Qualification: Higher secondary

Name: Vikas Juneja
Designation: Office Assistant

Qualificatio Qualification: B.com

Name: Sushma Bartwal
Designation: Secretary
Qualification: B.com
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Earth, sky, water, air and fire
titutes our body, existence and attire
nust bow, appreciate and admire
e of our mother earth
te with endless dearth
d bring back its worth
te and give rebirth
austed Earth
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AIETSM
Mandates and vision
environmental restoration
ding in all the spheres
e and speculations
uring solutions
al problems
ing glaciers

Specia
Open attitud
Liberalization

Clean environmen

Large number of parks a
Community activities for hea
Making participation important tha
Mixing of all the cultures with respect a
Having one religion of humanity to save hum
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"Save earth to bring worth  for the



