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Abstract

Sedimentation in lake occurred through run-off from the land surface and settles on the bottom lake. Past mining activities might enhance sedimentation process in the former tin mining lakes either through natural or human activities. Former tin mining lakes were suspected to have high sedimentation rate due undisturbed environment for almost 50 years. To estimate sedimentation rate and metals contamination in this lake, Pb-210 dating technique was used. Two sediments cores were sampled using gravity corer from a former tin mining lake then analyzed using alpha-spectrometry and Neutron Activation Analysis (NAA). From this study, the results showed the sedimentation rate for sediment cores S1 and S2 are 0.26 cm y-1 and 0.23 cmy-1 respectively. According to sediment chronological sequences, high concentrations of As and Zn in the upper layer indicated that human activities contributed to these metals contamination in the lake sediment. Sedimentation rate and metals contamination possibly due to recent anthropogenic activities around the lake such as human settlement, farming and agricultures activities since the ceased of mining activities a few decades ago. 

Keywords: Sedimentation, Pb-210, Former tin mining lake, Metals element
References

1. Al-Masri, M.S., Aba, H., Khalil, H., and Al – Hares, Z., (2002). Sedimentation Rates and  Pollution History of a Dried Lake: Al-Oteibeh Lake. J. Sc. Total Environmental., 293: 177-189.
2. An huh, C., Sheng C.K., Ling, W.C., and Mei, L.P. (1996). Lead- 210 and plutonium fallout in Taiwan as recorded at a subalpine lake, J. of Southeast Asia Earth Sciences ., 14, 373-376.
3. Appleby, P.G., (2000) Radiometric dating of sediment records in European mountain lakes. J. Limnol., 59: 1 – 14.
4. Balamurugan (1991). Tin Mining and Sediment Supply in Peninsular Malaysia with Special Reference to the Kelang River Basin. J. The Environmentalist., 11: 281-291.
5. Binford, W. Michael., Kahl S. Jeffry, and Norton A. Stephen (1993). Interpretation of Pb-210 profile and verification of the CRS dating method in PIRLA project lake sediment cores. J. Paleolimnology, 9, 275-296. 
6. Blais, M. J., Kalff, J., Cornett, R.J., and Evans, R. D., (1995). Evaluation of 210Pb dating in lake sediments using stable Pb, Ambrosia pollen, and 137Cs. J. of  Paleolimnology.,13: 169 - 178. 
7. Bonotto, D.M and Lima, J.L.N.D., (2006). Pb-210 derived chronology in sediment cores evidencing the anthropogenic occupation history at Corumbatai River basin, Brazil. J. Environ Geol, 50: 595-611. 
8. Conrad, C. F., Fugate, D., Daus, J., Brause, C.J.C. and Kuehl, S.A., (2007). Assessmentof the historical trace metals contamination of sediments in the Elizabeth River, Virginia. J. Marine Bulletin., 54: 385 - 395.
9. Howarth, R.J., Evans, G., Croudace, I.W. and Chundy, A.B., (2005). Sources and timing of  anthropogenic pollution in the Ensenada de San Simon (inner Ria de Vigo), Galicia, NW  Spain: an application of mixture – modeling and nonlinear optimization to recent  sedimentation. J. Science of the Total Environment, 340: 149 - 176.
10. Ingham, F.T and Bradford, E.F., (1961). The Geology and Mineral Resources of the Kinta Valley, Perak. Federation of Malaya Ministry of Rural Development, Malaya., 286 – 304 pp. 
11. Khalik A.W., Zaharudin, A. Noor, A.M.S., Rosnan, Y., and Carpenter, R., (2004). Metal diagenesis and transport in coastal sediments around Penang Island, Malaysia. J. Nuclear and Related Technologies, 1: 1 30.
12. Lima, A.L., Hubeny, J., Bradford, Reddy, C.M., King, J.W., Hughen, K.A., and Eglinton, T.I., (2005). High-resolution historical records from Pettaquamscutt River basin sediments: 1. Pb-210 and varve chronologies validate record of Cs-137 released by the Chernobyl accident. J. Geochimica et Cosmochimica, 69:1803-1812. 
13. Li, A., Rockne, K.J., Starchio, N.C., Mills, W.J., Song, W., Ford, J.C., Buckley, D.R., (2006). Chronology of PBDE air deposition in the Great Lakes from sedimentary records. Final Report Great Lake Atmospheric Deposition Program Office Air and Radiation Division USEPA Region V. University of Illinois, Chicago.
14. Long, D.T., Giesy, J.P., Simpson, S.J. and Fett, J.D. Inland Lake sediment trends: Sediment analysis results for five Michigan Lakes. Environmental Isotope & Geochemical Laboratories , Michigan State University, Tech. Rep. 1999-2000.
15. Ruiz-Fernandez, A.C., Marcel, C.H., Paez-Osuna, F., Ghaleb, B. and Caballero, M., (2007). Pb-210 chronology and trace metal geochemistry at Los Tuxtlas, Mexico, as evidenced by a sedimentary record from the Lago Verde crater  lake. J. Quaternary Research, 67: 181-192.
16. Ruiz-Fernandez, A,C., Paez-Osuna, F., Urrutia-Facugauchi, J., and Preda, M., (2005). Pb-210 geochronology of sediment accumulation rates in Mexico City Metropolitan Zone as recorded at Espajo de los Lirios lake sediment, J. Catena, 61: 31-48.
17. Sanchez – Cabeza, J.A., Masque, P., Ani – Rogolta, I., Merino, J., Alvisi, F., Palanques, A., Puig, P., (1999). Sediment Accumulation Rates in the Southern Barcelona Continental Margin (NW Mediterranean Sea) Derived from Pb-210 and Cs-137 Chronology. J. Oceanography, 44: 313 – 332.
18. Siong, W.B., Khalik, A.W., Hamzah, M.S., Rahman, S.A., Elias, M.S. and Salim, N.A.A., (2007). Certified reference materials for analytical quality control in Neutron Activation Analysis. J. Malaysian Analytical Sc, 11: 17-22
19. Schottler, S.P. and Engstrom, D.R., (2006). A chronological assessment of Lake Okeechobee (Florida) sediment using multiple dating markers. J. Paleolimnol, 36: 19 -36.
20. Theng, T.L., Zaharuddin, A., and Che Abd Rahim, M., (2003). Estimation of Sedimentation  Rate Using Pb-210 and Po-210 at the Coastal Water of Sabah, Malaysia. J. Radioanalytical and Nuclear Chemistry, 1: 115 – 120.
21. Yang, H. and Rose, N., (2005). Trace element pollution records in some UK lake sediments, their history, influence factors and regional differences. J. Environment International, 31: 63–75. 
22. Zaborska, A., Carroll, J., Papucci, C., Pempkowiak, J. (2007). Intercomparison of alpha and gamma spectrometry techniques used in Pb-210 geochronology. J. Environment Radioactivity, 93, 38-50.

