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Answer ALL questions. Each question is provided four different answers and one of them 

represents the best possible case that has to be ticked unless otherwise mentioned. All the 

relevant calculations must be shown in the answer sheet. Each question carries one mark.  

 

 

1. In a mass spectrometer the parameter m/e is proportional to  

(a) magnetic field 

(b) radius of curvature 

(c) inverse of the potential difference 

(d) none of the above 

 

2. Oxygen has three stable isotopes of masses 16, 17 and 18 with average abundances of 99.756%, 

0.039%, and 0.205% respectively. The 16O/18O ratio in a fossil shell is 472.4335. In average sea 

water, this same ratio is 16O/18O = 486.594. If average sea water is taken as the standard, then 

which of the following represents the nearest  value of the fossil shell? 

(a) 29‰ 

(b) 30‰ 

(c) 31‰ 

(d) None of the above 

 

3. The relative mass difference between the stable isotopes of carbon and hydrogen are in the 

order of  

(a) 1% and 50% 

(b) 8% and 100%  

(c) 2% and 50% 

(d) 2% and 100% 

 

4.  The 18O/16O and 14C/12C ratios of surface sea water are controlled by 

(a) Evaporation 

(b) Evaporation and precipitation 

(c) Evaporation, precipitation and air sea exchange 

(d) Evaporation, precipitation, air sea exchange and radiocarbon production in the surface sea. 

 

5. The abundance ratios of different oxygen and hydrogen isotopes are given below: 
16O:17O:18O = 99.7621 : 0.03790 : 0.20004 and H:D = 99.9844 : 0.01557. The abundance of the 

HD16O molecule is  

(a) 0.015% 

(b) 0.03% 

(c) 0.06% 

(d) None of the above 
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6. The radiocarbon activity of a parcel of water mass in ocean represents 

(a) The age of the water mass since it was discharged by a river 

(b) The time since the water mass got isolated from the atmosphere 

(c) The age of the organic matter dissolved in the water mass 

(d) None of the above 

 

7. Heavy water of pure HDO is used to cool a certain nuclear reactor. What is the atomic weight of 

hydrogen in this water if the atomic weights of H & D isotopes are 1.007825, 2.014102 

respectively. 

(a) 1.007825 

(b) 1.259421 

(c) 1.510964 
(d) 2.014102 

 

8. The following plot shows the atmospheric pCO2 (solid circles) and intermediate ocean (upto 

about 1000km depth) water 14C (circle with dashed line) variability. The probable 

interpretations are 

 

 
 

 

(a) Atmospheric pCO2 and oceanic 14C  are inversely correlated. 

(b) The 14C  highs around 11, 14 and 18 thousand years BP were due to enhanced biological 

productivity. 
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(c) The 14C  lows at 12 and 15 thousand year BP were due to increased supply of low 14C 

water from the deep ocean 

(d) Atmospheric pCO2 and oceanic 14C  are un-correlated. 

 

9. The vertical profile of 13C in ocean is represented by 

(depth and 13C  are increasing as shown by the arrows) 

 

Answer: C 

 

 

10. Following table gives the relative abundance and delta values for the different water reservoirs 

of the Earth. If all of the ice caps melt, what will the new 18O  and D values of the ocean be? 

 

Reservoir Volume (%) D (‰,vs smow) 
18O (‰, smow) 

Ocean 97.2 0±5 0±1 

Ice caps and glaciers 2.15 -230±120 -30±15 

Ground water 0.62 -50±60 -8±7 

Fresh surface water 0.017 -50±60 -8±7 

Atmospheric water 0.001 -150±80 -20±10 

 

(a) -0.5‰ and -5‰ 

(b) +1‰ and +5‰ 

(c) -25‰ and -200‰ 

(d) -0.65‰ and -4.95‰ 

 

11. If the 12C16O16O molecules gets doubly charged (+ve) then it will produce spectrum at the mass 

of 
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(a) 44 

(b) 45 

(c) 46 

(d) 22 

 

12. Match the proxy records (left column) corresponding to the time scales (right column) in which 

the relevant processes can be studied 

(a) Foraminifera   (i) centennial to millennium 

(b) Speleothem    (ii) decadal to centennial  

(c) Tree ring    (iii) orbital time scale 

(d) Coral    (iv) multi-millennium 

 

13. You are preparing distilled water using a Liebig condenser. After about 50% water is distilled the 

initial and product water will have following isotopic characteristics. 

(a) The product water will be enriched in 18O and  

(b) The initial water will be enriched in 16O 

(c) The product water will be depleted in 16O 

(d) The initial water will be enriched in 18O 

 

14. The atmospheric 14C concentration became nearly doubled around early 1960s. Since then it is 

steadily decreasing as a result of  

(a) Exchange with the major carbon reservoirs 

(b) Photosynthetic absorption by the vegetation 

(c) Radioactive decay 

(d) Exchange with the atmospheric water vapor 

 

15. Assume that the fossil fuels (13C  = -25‰) are being released at a constant rate of ca. 5.0 x 1015 

g/yr. How much will be the 13C value of the atmosphere after a year? Assume the current 13C 

of atmosphere is -8.00 ‰ and the current atmospheric carbon content is 775 x 1015 g.  

(a) -8.05‰ 

(b) -8.10‰ 

c)   -8.15‰ 

(d) -8.20‰ 

 

16. Which one of the following evidence does not support the past glacial condition?   

(a) Tillites 

(b) Moraines 

(c) Evaporites 

(d) Loess 
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17. Suppose modern deep water coral of a given species is formed simultaneously in the North 

Atlantic and in the North Pacific Ocean at about the same latitude. The radiocarbon content/age 

of these two samples will be 

(a) A few hundred years in both the cases 

(b) Equal within the uncertainty limit of radiocarbon age determination 

(c) Different that can be confidently ascertained by means of radiocarbon dating 

(d) The C14 age of the Atlantic sample will be more than that of its Pacific counterpart 

 

18. The surface ocean parameters in the tropical region will show inverse correlation between 

(a) Salinity and sea water oxygen isotopes 

(b) Salinity and sea surface temperature 

(c) Sea surface temperature and water hydrogen isotopes  

(d) None of the above 

 

19. The transverse seismic wave velocity ceases at  

(a) Inner core 

(b) Outer core 

(c) Mantle 

(d) Crust 

 

20. Which of the following statement on summer monsoon can be made with great confidence? 

(a) Was stronger during the Last Glacial Maximum 

(b) Was weaker before the Indian plate hit the Eurasian plate 

(c) Was weaker during the Last Glacial Maxima 

(d) Getting weakened since the last couple of hundred years 

 

21. Give one of the strongest evidence of sea floor spreading 

(a) Alternating magnetic polarity along the mid-ocean ridge 

(b) Banded iron formations 

(c) Formation of the young fold mountains 

(d) All of the above 

 

22. In principle, the longest climatic record could be retrieved from ocean sediments up to 

(a) Less than 50 million year 

(b) Less than 200 million year 

(c) Less than 500 million years 

(d) Less than 1 billion years 

 

23. The theoretical limit of the minimum value of 18O is 

(a) 0‰ 

(b) -100‰ 

(c) -1000‰  
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(d) -1000000‰ 

 

24. The below mentioned plot shows the atmospheric radiocarbon variability for about past 1000 

year. If a shell precipitated around 1700AD and tree grew around 1400AD then the radiocarbon 

ages of these two samples would be (ignore fractionation correction) 

(a) 300 and 600 yr respectively. 

(b) Less than 300 and more than 600 yr respectively. 

(c) More than 300 and less than 600 yr respectively. 

(d) Both of them will be approximately 500 yr old. 

 

 

 

 

25. The 18O value of certain rain water is -7.0‰ relative to SMOW. If the 18O/16O ratio of the 

SMOW is 2005x10-6 then the absolute 18O/16O  of that rain is 

(a) 0.01203 

(b) 2.01903 x 10-3 

(c) 1.99 x 10-3 

(d) 0.20 x 10-3 


