Research/Professional Experience:

2000 — Present Senior Scientist, International Environmental Research Foundation, New York,
NY.

1999 — May-September ~ Contractor USGS/EPA. Mineralogical characterization of nanocrystalline
bacterially precipitated Fe hydroxides and sulfates in Contaminated Coal Mine
Drainage, Eastern Pennsylvania.

1995 — Present Scientist Emeritus with United States Geological Survey, Reston VA.
Mineralogical studies of bacterially precipitated floc in metal mine drainages and
coal mine drainages of the Eastern US.

1995 — Present President — Nord Consultants.
Design and Installation of Small Business computer systems and networks:
supporting both Macintosh and Windows operating systems.

1974 — 1995 Research Geologist with broad responsibilities for the development of
experimental investigations into geologic processes, U. S. Geological Survey,
Reston VA.

1971 - 1974 Research Associate on NASA funded project investigating shock deformation of

lunar samples, Department of Geology and Division of Metallurgy and Materials
Science, Case Western Reserve University, Cleveland, OH.

Education:
Doctor of Philosophy (Geology) University of California, Berkeley, CA, 1973
Master of Science (Geology) University of Idaho, Moscow, ID, 1967
Bachelor of Science (Geology) University of Wisconsin, Madison, WI, 1965

Principal Skill Areas:

Research Leadership

e Planned, promoted and carried out research on mineralogical and geological problems which resulted in 60
authored or co-authored publications in the peer reviewed scientific literature.

e Designed and carried out an experimental study of the effect of chemistry and microstructure on the
magnetic properties of Fe-Ti oxides. This resulted in an explanation for self-induced magnetic polarity
reversals in volcanic rocks.

e Designed and carried out an experimental program to define the kinetics of chemical decomposition and
precipitate coarsening in silicates. This resulted in a mineralogical marker to define cooling rates in
chronditic meteorites and diamond-bearing kimberlite magmas.

e  Principal Investigator, NASA, research on lunar materials, which resulted in 10 publications extending the
interpretations of the thermal and mechanical history of important lunar rock, types.

Materials Characterization

e Designed, purchased and maintained an analytical transmission electron microscopy (ATEM) laboratory
and sample preparation facility. Instructed USGS and guest users.

e Developed new and modified sample preparation techniques for TEM and microanalytical characterization
of geologic materials.
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e Analyzed fine-grained materials such as uranium-rich sedimentary deposits; volcanic ash; asbestos-bearing
dusts and rocks; toxic element-bearing coal-combustion products; fly-ash and bottom-ash; weathering
products; and bacterial precipitated flocs from acid-mine drainage and environmental degradation.

Consulting, Advising and Management

e Consultant to Geologic and Water Resources Division scientists at the USGS and scientists in other Federal
Agencies and Universities on the application of ATEM and complimentary x-ray and electron microbeam
techniques for micromineralogical characterization and microstructural development and kinetics.

e Supervised 5 office staff that supported 25 scientists. Brought order out of chaos by reducing secretarial
staff, computerizing communications with headquarters, and contracting out tasks which resulted in
elimination of backlogs.

e Responsible for $400K budget as treasurer of the Mineralogical Society of America; initiated major
changes in office management and location; and supervised financial aspects of a 1000 plus attendance at
International Mineralogical Association meeting, Stanford University.

e Lectured at National and International workshops and short courses on the theory of phase transformations
in minerals as applied to geologic problems and on the application of analytical techniques for mineral
characterization.

Memberships:

Geological Society of America; member 1966, fellow 1982

Mineralogical Society of America; member 1967, fellow 1983. Treasurer, 1984 to 1988
American Geophysical Union; member 1974

Electron Microscopy Society of America; member 1975

Honors and Grants:

NASA Principal Investigator, 1980 - 1983

Royal Society Guest Research Fellowship: Earth Sciences Department, Cambridge University, Cambridge,
UK, 1990 - 1991

Visiting Fellowship, Clare Hall, Cambridge University, Cambridge, UK

Life Fellow, Clare Hall, Cambridge, UK, elected Nov. 1991

Publications:

1. Nord. Jr.. G.L., 1967, Imbricate thrusting in the Illinois Peak Area, Shoshone County, Idaho. M.Sc. Thesis,
University of Idaho, Moscow, ID, 95 p.

2. Wenk, H.R., and Nord, Jr.

3. G.L., 1971, Lunar bytownite from sample 12032,44. Proceedings Lunar Science Conference, 2nd, 135-140.

4. Lally, 1.S., Fisher, RM., Christie, J.M., Griggs, D.T., Heuer, A.H., and Nord, Jr.. G.L., 1972, Electron
petrography of Apollo 14 and 15 rocks. Proceedings Lunar Science Conference, 3rd, 401-422.

5. Heuer, A.H., Nord, Jr.. G.L., Radcliffe, S.V., Fisher, RM., Lally, J.S., Christie, J.M., and Griggs, D.T., 1972,
High voltage (HVEM) electron petrographic study of Apollo 15 rocks. In the Apollo 15 Lunar Samples (ed.
Chamberlain and Watkins), Lunar Science Institute, 98-102.

6. Nord, Jr., GL., Origin of the Boehl's Butte Anorthosite and related rocks, Shoshone County, Idaho: PhD

Thesis, University of California, Berkeley, CA, 159 p.
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7. Nord, Jr., G.L., Lally, J.S., Heuer, A.H., Christie, ].M., Radcliffe, S.V., Griggs, D.T., and Fisher, R.M., 1973,
Petrologic study of igneous and metaigneous rocks from Apollo 15 and 16 using high voltage transmission
electron microscopy. Proceedings Lunar Science Conference, 4th, 953-970.

8. Christie, .M., Griggs, D.T., Heuer, A.H., Nord, Jr.. G.L., Radcliffe, S.V., Lally, J.S., and Fisher, R M., 1973,
Electron petrography of Apollo 14 and 15 breccia and shock-produced analogs: Proceedings Lunar Science
Conference, 4th, 365-382.

9. Nord, Jr.. G.L., Heuer, A.H., and Lally, J.S., 1974, Transmission electron microscopy of substructures in
Stillwater bytownites. In: The Feldspars (ed. MacKenzie and Zussman), Manchester University Press, 522-535.

10.Heuer, A.H., Christie, J.M., Lally, J.S., and Nord, Jr., G.L., 1974, Electron petrographic study of some Apollo 17
breccias. Proceedings Lunar Science Conference, 5th, 275-286.

11.Lally, J.S., Heuer, A.H., Nord, Jr.. G.L., and Christie, J.M., 1975, Subsolidus reactions in pyroxenes. An
electron petrographic study. Contributions to Mineralogy and Petrology, 51, 263-281.

12.Nord, Jr.. G.L., Christie, J.M., Heuer, A.H., and Lally, J.S., 1975, North Ray Crater Breccias: An electron
petrographic study. Proceedings Lunar Science Conference, 6th, 779-797.

13. Heuer, A.H., Christie, JM., Nord, Jr., G.L., and Lally, J.S., 1975, Shock-induced glass formation in lunar rocks
and minerals. Fourth International Conference on High Voltage Electron Microscopy, Toulouse, France, Sept.
1-4, 1975.

14.Heuer, A H. and Nord, Jr.. G.L., 1976, Polymorphic phase transitions in minerals. In: Electron Microscopy in
Mineralogy (ed. H.R. Wenk), Springer-Verlag, New York, 274-303.

15.Lally, J.S., Heuer, A.H., and Nord, Jr., G.L., 1976, Precipitation in the ilmenite-hematite system. In: Electron
Microscopy in Mineralogy (ed. H.R. Wenk), Springer-Verlag, New York, 214-219.

16.Nord. Jr.. G.L., Heuer, A.H., and Lally, J.S., 1976, Pigeonite exsolution in augite. In: Electron Microscopy in
Mineralogy (ed. H.R. Wenk), Springer-Verlag, New York, 220-227.

17 .Heuer, A.H., Nord, Jr.. G.L., and Lally, J.S., 1976, On the (c) domains of anorthite. In: Electron Microscopy in
Mineralogy (ed. H.R. Wenk), Springer-Verlag, New York, 345-353.

18. Lally, J.S., Christie, JM., Nord, Jr., G.L., and Heuer, A.H., 1976, Deformation, recovery and recrystallization of
lunar dunite 72417. Proceedings Lunar Science Conference, 7th, 1845-1863.

19.Nord, Jr.. G.L., 1976, 76535: Thermal history inferred from pyroxene precipitation in anorthite. Proceedings
Lunar Science Conference, 7th, 1875-1888.

20. Thorpe, AN., Minkin, J., Senftle, F., Alexander, C., Briggs, C., Evans, H., and Nord, Jr.. G.L., 1976, Cell
dimensions and antiferromagnetism of lunar and terrestrial ilmenite single crystals. Journal of the Chemistry and
Physics of Solids, 38, 115-123.

21.Robinson, P., Ross, M., Nord, Jr., G.L., Smyth, J.R., and Jaffe, H.W., 1977, Exsolution lamellae in augite and
pigeonite: fossil indicators of lattice parameters at high temperature and pressure. American Mineralogist, 62,
857-873.

22.Jeanloz, R., Ahrens, T.J., Lally, I.S., Nord, Jr., G.L., Christie, .M., and Heuer, A.H., 1977, Shock-produced
olivine glass; first observation. Science, 197, 457-459.
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23.Nord, Jr., G.L., Christie, JM., Lally, J.S., and Heuer, A.H., 1977, The thermal and deformational history of
Apollo 15418, a partly shock-melted lunar breccia. The Moon, 17, 217-232.

24 .Nord, Jr., G.L., 1977, Characterization of fine-grained black uranium ores by transmission electron microscopy.
Proceedings of the Second Uranium-Thorium Research and Resource Conference, U.S. Geological Survey
Circular 753, 29-31.

25.Nord, Jr.. G.L., and James, O.B., 1977, Aphanitic matrix, an ANT-suite clast and a felsite clast in consortium
breccia 73215: an electron petrographic study. Proceedings Lunar Science Conference, 8th, 2495-2506.

26.Nord, Jr., G.L., 1978, "State-of-the-art" of the analytical transmission electron microscope. In: Electron
Microscopy and X-ray Applications, ed. P.A. Russell and A.E. Hutchings, Ann Arbor Science, Ann Arbor,
Mich., 133-148.

27 .Lally, J.S., Nord, Jr.. G.L., Heuer, A.-H., and Christie, J.M., 1978, Transformation-induced defects in -
cristobalite. Electron Microscopy, V.1, 476-477.

28.Nord, Jr., G.L., 1978, The composition and structure of Guinier-Preston zones in lunar orthopyroxene. Electron
Microscopy, V.1, 266-267.

29.Nord, Jr.. G.L., Hammarstrom, J., and Zen, E-an, 1978, Zoned plagioclase and peristerite formation in phyllites
from southwestern Massachusetts. American Mineralogist, 63, 947-955.

30.Nord, Jr., G.L., and James, O.B., 1978, Consortium breccia 73255: thermal and deformational history of bulk
breccia and clasts, as determined by electron petrography. Proceedings Lunar Science Conference, 9th, 821-839.

31.Nord, Jr.. G.L., and McGee, J.J., 1979, Thermal and mechanical history of granulated norite and pyroxene
anorthosite clasts in breccia 73255. Proceedings Lunar Science Conference, 10th, 817-832.

32.Nord, Jr., G.L., 1980, The composition, structure and stability of Guinier-Preston zones in lunar and terrestrial
orthopyroxene. Physics and Chemistry of Minerals, 6, 109-128.

33.Nord, Jr.. G.L., 1980, Mineralogy, Geotimes, 25, n.2, 37-38.

34.Reid, R.R., Greenwood, W.R., and Nord, Jr.. G.L., 1981, Metamorphic petrology and structure of the St. Joe
area, Idaho. Geological Society of America, Bulletin, 92, Part I, 65-67 (complete article in Part IT) Doc. no.
M10201 (on microfiche: 112 p., 16 figs., 7 Tables).

35.McGee, J.J., Nord, Jr.. G.L., and Wandless, M.-V., 1980, Comparative thermal histories of matrix from Apollo
17 Boulder 7 fragment-laden melt rocks: an analytical transmission electron microscopy study. Proceedings
Lunar Science Conference, 11th, 611-627.

36.Buseck, P.R., Nord, Jr., G.L., and Veblen, D.R., 1980, Subsolidus phenomena in pyroxenes. In: Reviews in
Mineralogy, 7, Mineralogical Society of America, 117-212.

37.Miura, Y., Rucklidge, J., and Nord, Jr.. G.L., 1981, The occurrence of chlorine in serpentine minerals.
Contributions to Mineralogy and Petrology, 76, 17-23.

38.Nord, Jr., G.L., 1981, Mineralogy. Geotimes, 26, n.2, 43-44.

39. McCallister, R.H., and Nord, Jr.. G.L., 1981, Subcalcic diopsides from kimberlites: chemistry, exsolution
microstructures, and their thermal history. Contributions to Mineralogy and Petrology, 78, 118-125.
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40.Lawson, C.A., Nord. Jr.. G.L., Dowty, E. and Hargraves, R.B., 1981, Antiphase domains and reverse
thermoremanent magnetism in ilmenites. Science, 213, 1372-1374.

41.Nord, Jr.. G.L., 1981, Cooling history: can we tell a magma ocean from a magma puddle? Evidence from
microstructures. Workshop on Magmatic Processes, Lunar and Planetary Science Institute, 66-70.

42 Nord, Jr.. G.L., 1982, Analytical electron microscopy in mineralogy: Exsolved phases in pyroxenes.
Ultramicroscopy, 8, 109-120.
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43.Nord, Jr., G.L., 1982, Analytical electron microscopy in mineralogy: Exsolved phases in pyroxenes. In:
Proceedings of the Symposium on High-Resolution Electron Microscopy Applied to Chemical Problems,
Inorganic Division, American Chemical Society. North-Holland Publishing Co.

44 Nord, Jr., G.L. and Wandless, M.-V., 1983, Petrology and comparative thermal and mechanical histories of
clasts in breccia 62236. Proceedings Lunar Science Conference, 13th, Journal of Geophysical Research, 88,
A645-A657.

45.Evans, H.T., Nord, Jr.. G.L., Marinenko, J. and Milton, C., 1983, Straczekite, a new calcium barium potassium
vanadate mineral from Wilson Springs, Arkansas. Mineralogical Magagine, 48, 289-293.

46.Lawson, C.A. and Nord, Jr., G.L., 1984, Remanent magnetization of a "paramagnetic" composition in the
ilmenite-hematite solid solution series. Geophysical Research Letters, 11, 197-200.
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47. Hemingway, B.S., Evans, H.T., Nord, Jr.. G.L., Haselton, Jr., H.T., Robie, R.A. and McGee, J.J., 1986, A study
of phase transitions in the heat capacity and thermal expansion of Akermanite, Ca,MgSi,O; and revised values
for the thermodynamic properties of Akermanite. Canadian Mineralogist, 24, 425-434.

48.Lawson, C.A., Nord, Jr., G.L. and Champion, D.E., 1987, Fe-Ti oxide mineralogy and the origin of normal and
reverse remanent magnetization in dacitic pumice blocks from Mt. Shasta, California. Physics of the Earth and
Planetary Interiors, 46, 270-288.

49. Wandless, M.-V. and Nord, Jr.. G.L., 1986, Sample preparation techniques for transmission electron microscopy
of geologic materials. U.S.G.S. Open-File Report 86-255, 20 pp.

50. Appleman, D.E., Ross, D.R., Milton, C., Evans Jr., H.T., Nord, Jr.. G.L. and Dwornik, E.J., 1987, Delindeite
and lourenswalsite, two new titanosilicates from the Magnet Cove region, Arkansas. Mineralogical Magazine,
51, 417-425.

51.Nord, Jr., G.L. and Lawson, C.A., 1988, Order-disorder transition in Fe,Os; - FeTiOs: Structure and migration
kinetics of transformation-induced twin domain boundaries. In: Phase Transformations '87, Institute of Metals,
London, 578-580.

52.Lovely D.R., Stolz, J.F., Nord, Jr., G.L. and Phillips, E.J.P., 1987, Anaerobic production of magnetite by a
dissimilatory iron-reducing microorganism. Nature, 330, 252-254.

53. Sneyd, D.S., McSween, Jr., H.Y., Sugiura, N., Strangway, D.W., Nord, Jr.. G.L., 1988, Origin of petrofabrics
and magnetic anisotropy in ordinary chondrites. Meteoritics, 23, 139-149.

54 .Nord, Jr., GL. and Lawson, C.A., 1989, Order-disorder transition-induced twin domains and magnetic
properties in ilmenite-hematite. American Mineralogist, 74, 160-176.

55.Nord. Jr.. G.L., 1988, Book Review of Victor A. Drits, Electron Diffraction and High-Resolution Electron
Microscopy of Mineral Structures, Springer-Verlag, 1987. EOS, 69, 1574.
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56.Nord, Jr.. G.L. and Lawson, C.A. 1992, Magnetic properties of Ilmenite70-Hematite30: Effect of
transformation-induced twin boundaries on magnetic stability and self-reversal. Journal of Geophysical
Research, 97, 10897-10910.

57 .Nord, Jr.. G.L., 1992, Book review of Transmission Electron Microscopy of Minerals and Rocks, by Alex
McLaren, Volume 2 of Cambridge Topics in Mineral Physics and Chemistry, Cambridge Unviersity Press,
1991. Mineralogical Magazine, 56, 433-434.

58.Nord, Jr.. G.L., 1992, Imaging transformation-induced microstructures. In: P. Buseck, Ed., Minerals and
Reactions at the Atomic Scale: High Resolution Transmission Electron Microscopy, Reviews in Mineralogy, 27,
455-508.

59.Brown, N.E., Navrotsky, A., Nord, Jr.. G.L. and Banerjee, S.K., 1993, Order-disorder in hematite (Fe,O5)-
ilmenite (FeTiOs) solid solutions: magnetic characterization. American Mineralogist, 78, 941-951.

60.Nord. Jr.. G.L., 1994, Transformation-induced twin boundaries in minerals. Phase Transitions. Phase
Transitions, 48, 107-134.

61.Robbins, E., Anderson, J., Flohr, M., Nord, Jr.. G. L., Podwysocki, M., Prugh, Jr., B., Stanton, M. and Sweet,
P., 1995, Application of the Microbial and Spectral Reflectance (MAST) Technique to the Identification of Acid
Mine Drainage at Contrary Creek, Louisa County, Virginia. USGS Open File Report (in press).

62.Flohr, M. J. K., Dillenburg, R. G., Nord, Jr., G. L., and Plumlee, G. S., 1995, Secondary mineralogy of altered
rocks, Summitville Mine, Colorado. USGS Open File Report 95-808.

63. Mitchell, J. N., Yu, N., Sickafus, K. E., Nastasi, M., Taylor, T. N., McCellan, K. J. and Nord, Jr., G. L., 1995, A
comparative study of radiation damage in A1203, FeTiO3 and MgTiO3. Proceedings of the Materials Research
Society, 396.

64. Robbins, E. L, Nord, Jr.. G. L., Savela, C. E., Eddy, J. L, Livi, K. J. T., Gullett, C. D., Nordstrom, D. K., Chou,
I. -M. and Briggs, K. M., 1996, Microbial and mineralogical analysis of aluminum-rich precipitates that occlude
porosity in a failed anoxic limestone drain, Monongalia County, West Virginia. In: S. -H. Chiang, Ed., Coal-
energy and the Environment, Proceedings Thirteenth Annual International Pittsburgh Coal Conference, vol. 2,
pp-761-767.

65. Robbins, E. I., Anderson, J. E., Cravotta, C. A., Bilger, M. D., Desmond, G. B., Earle, J. 1., Flohr, M. J. K.,
Jordan, B. M., Krishnaswarny, R., Nord. Jr., G. L., Seal, II, R. R. and Synder, C. D., 1997, AMD flocculates and
precipitates: Potential for habitat destruction by sediment of a different color. USGS Sediment Workshop,
Papers with Program, 10pp.

66.Robbins, E. 1., Nord, Jr., G. L, Savela, C. E., Eddy, J. I, Livi, K. J. T., Gullett, C. D., Nordstrom, D. K., Chou,
I. -M., and Briggs, K. M. 1996 Microbial and mineralogical analysis of aluminum-rich precipitates that occlude
porosity in a failed anoxic limestone drain, Monongalia County, West Virginia In: S. -H. Chiang, Ed., Coal-
energy and the Environment, Proceedings Thirteenth Annual International Pittsburgh Coal Conference, vol. 2,
pp.761-767.

67.Robbins, E. I, Cravotta III, C. A., Sevela, C. E., Nord, Jr.. G. L., Balciauskas, K. A. and Belkin, H. E., 1997,
Hydrobiogeochemical interactions on calcite and gypsum in "anoxic" limestone drains in West Virginia and
Pennsylvannia. 1997 International Ash Utilization Symposium, University of Kentucky, Lexington, Ky, 546-
559.

68. Salje, E. K. H., Buckley, A., Van Tendeloo, G., Ishibashi, Y., and Nord, Jr., G. L., 1998, Needle twins and
right-angled twins in minerals: Comparison between experiment and theory. American Mineralogist, 83, 811-
822.
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69. Robbins, E. 1., Cravotta III, C. A., Sevela, C. E. and Nord, Jr., G. L., 1999, Hydrobiogeochemical interactions in
'anoxic' limestone drains for neutralization of acidic mine drainage. Fuel, 78, 259-270.

70.Nord, Jr.. G. L., Robbins, E. I. and Livi, K. J. T., Three-dimensional nanocrystalline networks limit limestone
drain remediation: A role for environmental mineralogy. . Proceedings of the 4" International Symposium on
Environmental Geochemistry.




