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MEYER RUBIN’S RADIOCARBON LEGACY

Meyer Rubin (February 17, 1924–May 2, 2020) was a pioneer in the field of radiocarbon. In
1950, after serving in World War II, he began his career as a geologist at the United States
Geological Survey (USGS). He joined the survey’s radiocarbon laboratory on December 1,
1953, under Hans Suess (Suess 1954a). Suess constructed an acetylene gas 14C beta-
counting laboratory that extended the age limit of the Libby 14C solid graphite method by
several half-lives (Suess 1954b; Flint and Rubin 1955). After Suess left, Meyer became the
director of the USGS lab. In 1956 he completed his PhD degree from the University of
Chicago (Rubin 1956) and pursued his radiocarbon research at the USGS with great
industry. By the end of the 1950s Meyer had reported 14C results from 38 U.S. states,
26 countries around the world, the Atlantic Ocean, Antarctica, and the stratosphere
(see references in Table 1). Meyer was also a seasoned field geologist, and during the 1950s
alone, he collected samples from over a dozen states.

Meyer published date lists to provide a record of his efforts. These reveal a careful approach to
analysis, with special attention to background measurements, error propagation (Rubin and
Suess 1955), pretreatment methods, and δ13C corrections (Rubin and Alexander 1958). In
addition to the radiocarbon age results, each entry provided a description of the site, its
geographic coordinates, collector and submitter names and affiliations, and the rationale
for making the measurement. Comments on particular samples explained the significance
of the result, often with citations. In the early 1960s, Meyer began to report calibrated
ages, based on early tree-ring datasets.

Meyer’s earliest radiocarbon applications followed the theme of his PhD dissertation, the
timing of continental glaciation in North America (Rubin 1956). His radiocarbon dates
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paved the way for a refined understanding of glacial advances and retreats across the continent
(Flint and Rubin 1955; Wright and Rubin 1956; Ruhe et al. 1957; Fries et al. 1961; Detterman
et al. 1965; Frye et al. 1968). As time passed, this work evolved into a broader effort to
understand paleoclimate, as manifest for example, in the history of Lake Bonneville (Scott
et al. 1983; Spencer et al. 1984) or catastrophic floods across the Columbia River basalts in the
northwest United States (Mullineaux et al. 1978). Meyer’s dates allowed for quantitative sea
level estimates through time (Redfield et al. 1962; Upson et al. 1964; Emery et al. 1965; Merrill
et al. 1965; Schmoll et al. 1972), as well as changes in flora and fauna (Daniels et al. 1963;
Repenning et al. 1964; Ray et al. 1970; Sirkin et al. 1977; Carrara et al. 1984, 1991).
Radiocarbon chronologies of geomorphological and sedimentological changes in various
settings completed the picture (Whitney et al. 1983; Reneau et al. 1986, 1989, 1990; Benson
et al. 1995; Markewich et al. 1998).

A second theme of Meyer’s research focused on dates of volcanic eruptions, essential to hazard
mitigation. He began dating volcanoes early in his career (Rubin and Suess 1956). In
collaboration with USGS scientists he would go on to date eruptions from Alaska,
California, Colorado, Hawaii, Idaho, Montana, Oregon, Washington, and Wyoming
(Rubin and Suess 1956; Rubin and Alexander 1960; Rubin and Berthold 1961; Levin
et al. 1965; Ives et al. 1967; Marsters et al. 1969; Crandell et al. 1962; Hopson et al.
1962; Kuntz et al. 1986; Buchanan-Banks et al. 1989; Dzurisin et al. 1995). After
decades of effort, Meyer produced an almanac with over 300 dates from the island of
Hawaii (Rubin et al. 1987a). Further afield, Meyer’s work included dates of eruptions
from Taiwan (Ives et al. 1964); Japan (Stern et al. 1984); Iceland (Rubin and Berthold
1961); Italy (Lirer et al. 1991); Germany, Kenya (Rubin and Alexander 1960); the
Azores (Moore and Rubin 1991); Java (Newhall et al. 2000); and Lake Nyos maar,
Cameroon (Lockwood and Rubin 1989).

A paper Meyer co-authored in 1975 successfully predicted the imminent eruption of Mount St.
Helens, WA (Crandell et al. 1975), which erupted five years later, on March 27, 1980. Meyer
also contributed to a white-knuckle, short-turnaround international effort to mitigate hazards
associated with the impending eruption of Mt. Pinatubo, Philippines, in 1991. He worked with
USGS and Filipino volcanologists to provide geochronological data that facilitated a
successful evacuation of a strategically important U.S. Air Force base (Clark Air Base)
located on the flanks of the volcano. This effort no doubt saved lives.

Meyer participated in field trips to remote sites in Alaska for many years. After the devastating
M 9.2 Great Alaska earthquake (March 27, 1964), work in Alaska focused on understanding

Table 1 USGS date lists

I) Suess 1954a IX) Ives et al. 1967
II) Rubin and Suess 1955 X) Marsters et al. 1969
III) Rubin and Suess 1956 XI) Sullivan et al. 1970
IV) Rubin and Alexander 1958 XII) Spiker et al. 1977
V) Rubin and Alexander 1960 XIII) Spiker et al. 1978
VI) Rubin and Berthold 1961 XIV) Kelley et al. 1978
VII) Ives et al. 1964 XV) Kelley et al. 1979
VIII) Levin et al. 1965

502 G S Burr & Jack McGeehin

https://doi.org/10.1017/RDC.2021.65 Published online by Cambridge University Press

https://doi.org/10.1017/RDC.2021.65


the cause of the disaster and assess risks of future earthquakes. Radiocarbon-based sea level
estimates were used to determine sea level/uplift histories to identify large earthquakes in the
past, and radiocarbon chronologies made it possible to determine their recurrences over long
timescales (Plafker et al. 1978, 1992; Plafker and Rubin 1978).

Throughout his career, Meyer employed cutting-edge techniques. He adopted an acid-alkali-
acid pretreatment method in the 1950s (for example: Solecki and Rubin 1958), and he made
δ13C corrections for specific samples (for example, sample W-350; Rubin and Alexander 1958).
Meyer also made numerous age comparisons between diverse sample types, such as wood and
shell (Rubin et al. 1963), and considered site-specific effects, such as the sample proximity to
volcanic vents (Rubin et al. 1987b) and dates from large, oligotrophic lakes (Colman et al.
1996). He used 14C as a geochemical tracer of industrial organic pollutants in water (Rosen
and Rubin 1964, 1965; Spiker and Rubin 1975). He measured groundwater ages using both
dissolved inorganic carbon in his counter lab (Thatcher et al. 1961; Hanshaw et al. 1965,
1967; Back et al. 1983) and dissolved organic carbon by accelerator mass spectrometry
(AMS) (Purdy et al. 1992). Nearly thirty years into his career, Meyer began to make AMS
measurements, first at the University of Rochester (Gove et al. 1980), and later at the
University of Arizona, Lawrence Livermore National Laboratory, and Woods Hole
Oceanographic Institution. He recognized the advantages of AMS and wasted no time in
taking advantage of the technique.

Although Meyer’s work at the USGS was focused on geology, he had a keen interest in
archaeology as well, and he made his laboratory available for archaeological samples. He
dated Native American sites in Arizona, California, Colorado, Maryland, New Mexico,
New York, Columbia, Ecuador, Guatemala, and Mexico. He dated Jomon sites in Japan,
and Neolithic to Paleolithic sites in Iraq, France, and Germany. These results are reported
in the date lists (Table 1).

MEYER RUBIN THE PATERNAL BOSS

Meyer’s management of the lab was decidedly paternal. He was a devoted father and husband,
married to Mary Louise Tucker for 72 years (his high school sweetheart). His personality and
boundless energy were infectious, both inside and outside the laboratory. Despite always
having technicians to help him, he would don his lab coat every day, jump in to print out
the results of the overnight runs, turn stopcocks, or give a sample “the business,” his code
for making sure it was handled efficiently and thoroughly. He would tell us jokes and sing
old crooner songs as he worked, and in this easy-going fashion he coaxed us to spend the
next several decades of our lives studying radiocarbon. At the same time, he taught us
about life, because behind every anecdote he told was a lesson for our benefit. He was a
master of parable.

No account of Meyer’s career at the USGS would be complete without mention of his good
friend Harvey Belkin. Meyer forged lifelong friendships with many colleagues at the USGS.
Scientists who in their early career submitted samples to the lab in the ’50s and ’60s were
familiar names to us in the ’80s and ’90s—Crandell, Miller, Schmoll, Plafker, Friedman,
Hanshaw, Back, and Chao, to name a few. It was easy to work for decades on end with
Meyer, he was more than a colleague, he was a friend.

Meyer Rubin (1924–2020) 503

https://doi.org/10.1017/RDC.2021.65 Published online by Cambridge University Press

https://doi.org/10.1017/RDC.2021.65


REFERENCES

Back W, Hanshaw BB, Plummer LN, Rahn PH,
Rightmire CT, Rubin M. 1983. Process and
rate of dedolomitization: mass transfer and
14C dating in a regional carbonate aquifer.
Geological Society of America Bulletin
94(12):1415–1429.

Benson L, Kashgarian M, Rubin M. 1995. Carbonate
deposition, Pyramid Lake subbasin, Nevada: 2.
Lake levels and polar jet stream positions recon-
structed from radiocarbon ages and elevations
of carbonates (tufas) deposited in the Lahontan
basin. Palaeogeography, Palaeoclimatology,
Palaeoecology 117:1–30.

Buchanan-Banks JM, Lockwood JP, Rubin M. 1989.
Radiocarbon dates for lava flows from Northeast
rift zone of Mauna Loa volcano, Hilo 7½'
quadrangle, island of Hawaii. Radiocarbon
31(2):179–186.

Carrara PE, Mode WN, Rubin M, Robinson SW.
1984. Deglaciation and postglacial timberline in
the San Juan Mountains, Colorado. Quaternary
Research 21:42–55.

Carrara PE, Trimble DA, Rubin M. 1991. Holocene
trendline fluctuations in the northern San Juan
Mountains, Colorado, U. S. A., as indicated by
radiocarbon-dated conifer wood. Arctic and
Alpine Research 23(3):233–224.

Colman SM, Jones GA, RubinM, King JW, Peck JA,
Orem H. 1996. AMS radiocarbon analyses
from Lake Baikal, Siberia: challenges of dating
sediments from a large, oligotrophic lake.
Quaternary Science Reviews 15:669–684.

Crandell DR, Mullineaux DR,Miller RD, Rubin, M.
1962. Pyroclastic deposits of recent age at Mount
Rainier, Washington: U. S. Geological Survey
Prof. Paper 450-D, art. 138. p. D64–D68.

Crandell DR, Mullineaux DR, Rubin M. 1975.
Mount St. Helens volcano: recent and future
behavior. Science 187 (4175):438–441.

Daniels RB, Rubin M, Simonson GH. 1963. Alluvial
chronology of the Thompson Creek watershed,
Harrison County, Iowa. American Journal of
Science 261:473–487.

Detterman RL, Reed BL, Rubin M. 1965. Radio-
carbon dates from Iliamna Lake, Alaska, in:
Geological Survey Research 1965: U.S.
Geological Survey Professional Paper 525-D.
p. D34-D36.

Dzurisin D, Lockwood JP, Casadevall TJ, Rubin M.
1995. The Uwekahuna ash member of the Puna
basal: product of violent phreatomagmatic
eruptions at Kilauea volcano, Hawaii, between
2800 and 2100 14C years ago. Journal of
Volcanology and Geothermal Research
66:163–184.

Emery KO, Wigley RL, Rubin, M. 1965. A
submerged peat deposit off the Atlantic Coast
of the United States. Limnology and Oceanography
10:R97–R102

Flint RF, Rubin M. 1955. Radiocarbon dates of Pre-
Mankato events in eastern and central North
America. Science 121(3149):649–658.

Fries M, Wright HE, Jr, Rubin M. 1961. A Late
Wisconsin buried peat at North Branch,
Minnesota. American Journal of Science
259:679–693.

Frye JC, Willman HB, Rubin M, Black RF. 1968.
Definition of Wisconsinan Stage. Contributions
to stratigraphy, Geological Survey Bulletin
1274-E, Washington, DC: U. S. Government
Printing Office. doi:10.3133/b1274E.

Gove HE, Elmore D, Ferraro RD, Beukens RP,
Chang KH, Kilius LR, Lee HW, Litherland
AE, Purser KH, Rubin M. 1980. Radiocarbon
dating with tandem electrostatic accelerators.
Radiocarbon 22(3):785–793.

Hanshaw BB, Rubin M, Back W, Friedman I. 1967.
Radiocarbon determinations applied to groundwater
hydrology. In: Stout, GE, editor. Isotope techniques
in the hydrologic cycle. Geophysical Monograph
Series 11. doi:10.1029/GM011p0117.

Hanshaw BB, Back W, Rubin M. 1965. Radiocarbon
determinations for estimating groundwater
flow velocities in Central Florida. Science 148:
494–495.

Hopson CA,Waters AC, Bender VR, RubinM. 1962.
The latest eruptions from Mount Rainier
Volcano. The Journal of Geology 70(6):635–647.

Ives PC, Levin B, Oman CL, Rubin M. 1967. U. S.
Geological Survey radiocarbon dates IX.
Radiocarbon 9:505–529.

Ives PC, Levin B, Robinson RD, Rubin M. 1964.
U. S. Geological Survey radiocarbon dates VII.
Radiocarbon 6(1):37–76.

Kelley L, Spiker E, Rubin M. 1978. U. S. Geological
Survey, Reston, Virginia, radiocarbon dates XIV.
Radiocarbon 20(2):283–312.

Kelley ML, Spiker EC, Lipman PW, Lockwood JP,
Holcomb RT, Rubin M. 1979. U. S. Geological
Survey, Reston, Virginia, radiocarbon dates
XV. Mauna Loa and Kilauea volcanoes,
Hawaii. Radiocarbon 21(2):306–320.

Kuntz MA, Spiker EC, Rubin M, Champion DE,
Lefebvre RH. 1986. Radiocarbon studies of
Latest Pleistocene and Holocene lava flows of
the Snake River Plain, Idaho: data, lessons, inter-
pretations. Quaternary Research 25:163–176.

Levin B, Ives PC, Oman CL, Rubin M. 1965. U. S.
Geological Survey radiocarbon dates VIII.
Radiocarbon 7:372–398.

Lirer L, Rolandi G, Rubin M. 1991. 14C age of the
“Museum Breccia” (Campi Flegrei) and its
relevance for the origin of the Campanian
Ignimbrite. Journal of Volcanology and
Geothermal Research 48:223–227.

Lockwood JP, Rubin M. 1989. Origin and age of the
Lake Nyos maar, Cameroon. Journal of Volcano-
logy and Geothermal Research 39:117–124.

504 G S Burr & Jack McGeehin

https://doi.org/10.1017/RDC.2021.65 Published online by Cambridge University Press

https://doi.org/10.1017/RDC.2021.65


Markewich HW, Wysocki DA, Pavich MJ,
Rutledge EM, Millard HT, Jr, Rich FJ, Maat PB,
Rubin M, McGeehin JP. 1998. Paleopedology
plus TL, 10Be, and 14C dating as tools in
stratigraphic and paleoclimatic investigations,
Mississippi River Valley, U. S. A. Quaternary
International 51/52:143–167.

Marsters B, Spiker E, Rubin M. 1969. U. S.
Geological Survey radiocarbon dates X.
Radiocarbon 11(1):210–227.

Merrill AS, Emery KO, Rubin M. 1965. Ancient
oyster shells on the Atlantic Continental Shelf.
Science 147 (3656):398–400.

Moore RB, Rubin M. 1991. Radiocarbon dates for
lava flows and pyroclastic deposits on São
Miguel, Azores. Radiocarbon 33(1):151–164.

Mullineaux DR, Wilcox RE, Ebaugh WF, Fryxell R,
Rubin M. 1978. Age of the last major scabland
flood of the Columbia Plateau in Eastern
Washington. Quaternary Research 10:171–180.

Newhall CG, Bronto S, Alloway B, Banks NG, Bahar
I, del Marmol MA, Hadisantono RD, Holcomb
RT, McGeehin J, Miksic JN, Rubin M, Sayudi
SD, Sukhyar R, Andreastuti S, Tilling RI,
Torley R, Trimble D, Wirakusumah AD. 2000.
10,000 Years of explosive eruptions of Merapi
Volcano, Central Java: archaeological and
modern implications. Journal of Volcanology
and Geothermal Research 100:9–50.

Plafker G, Hudson T, Bruns T, Rubin M. 1978. Late
Quaternary offsets along the Fairweather fault
and crustal plate interactions in southern Alaska.
Canadian Journal of Earth Sciences 15:805–816.

Plafker G, Lajoie KR, Rubin M. 1992. Determining
recurrence intervals of great subduction zone
earthquakes in southern Alaska by radiocarbon
dating. In: Taylor E, Long A, Kra RS, editors.
Radiocarbon after four decades: an
interdisciplinary perspective. New York (NY):
Springer. p. 436–453. doi:10.1007/978-1-4757-
4249-7_28.

Plafker G, Rubin M. 1978. Uplift history and
earthquake recurrence as deduced from marine
terraces on Middleton Island, Alaska. U. S.
Geological Survey Open File Rep. 78. 943:
687–721.

Purdy CB, Burr GS, Rubin M, Helz GR, Mignerey
AC. 1992. Dissolved organic and inorganic 14C
concentrations and ages for coastal plain
aquifers in southern Maryland. Radiocarbon
34(3):654–663.

Ray CE, Denny CS, Rubin M. 1970. A peccary,
Platygonus Compressus LeConte, from drift of
Wisconsin age in northern Pennsylvania.
American Journal of Science 268:78–94.

Redfield AC, Rubin M. 1962. The age of salt marsh
peat and its relation to recent changes in sea level
at Barnstable, Massachusetts. Proceedings of the
National Academy of Sciences 48(10):1728–1735.

Reneau SL, Dietrich WE, Donahue DJ, Jull AJT,
Rubin M. 1990. Late Quaternary history of

colluvial deposition and erosion in hollows,
central California Coast Ranges. Geological
Society of America Bulletin 102:969–982.

Reneau SL, Dietrich WE, Dorn RI, Berger CR,
Rubin M. 1986. Geomorphic and paleoclimatic
implications of latest Pleistocene radiocarbon
dates from colluvium-mantled hollows,
California. Geology 14:655–658.

Reneau SL, Dietrich WE, Rubin M, Donahue DJ,
Jull AJT. 1989. Analysis of hillslope erosion
rates using dated colluvial deposits. The Journal
of Geology 97(1):45–63.

Repenning CA, Hopkins DM, Rubin M. 1964.
Tundra rodents in a Late Pleistocene fauna
from the Tofty Placer District, Central Alaska.
Arctic Magazine 17(3):145–216.

Rosen AA, Rubin M. 1964. Natural carbon-14
activity of organic substances in streams. Science
143(3611):1163–1164.

Rosen AA, Rubin M. 1965. Discriminating between
natural and industrial pollution through carbon
dating. Journal of the Water Pollution Control
Federation 37(9):1302–1307.

Rubin M. 1956. A Radiocarbon Chronology of
Glacial Events During Wisconsin Time [doctoral
dissertation]. University of Chicago, Department
of Geology.

Rubin M, Alexander C. 1960. U. S. Geological
Survey radiocarbon dates V. Radiocarbon 2:
129–185.

RubinM, Alexander C. 1958. U.S. Geological Survey
radiocarbon dates IV. Science 127:1476–1487.

Rubin M, Berthold SM. 1961. U. S. Geological
Survey radiocarbon dates VI. Radiocarbon
3:86–98.

RubinM, Gargulinski Lea Kelley, McGeehin John P.
1987a. Hawaiian radiocarbon dates. U. S.
Geological Survey Professional Paper 1350. p.
213–242.

RubinM, Likins RC, Berry EG. 1963. On the validity
of radiocarbon dates from snail shells. The
Journal of Geology 71(1):84–89.

Rubin M, Lockwood JP, Friedman I. 1987b. Effects
of volcanic emanations on carbon-isotope content
of modern plants near Kilauea Volcano. U. S.
Geological Survey Professional Paper 1350.
p. 209–211.

Rubin M, Suess HE. 1956. U. S. Geological Survey
radiocarbon dates III. Science 123:442–448.

Rubin M, Suess HE. 1955. U. S. Geological Survey
radiocarbon dates II. Science New Series 121(3145):
481–488.

Ruhe RV, Rubin M, Scholtes WH. 1957. Late
Pleistocene radiocarbon chronology in Iowa.
American Journal of Science 255:671–689.

Scott WE, McCoy WD, Shroba RR, Rubin M. 1983.
Reinterpretation of the exposed record of the last
two cycles of Lake Bonneville, Western United
States. Quaternary Research 20:261–285.

Schmoll HR, Szabo BJ, Rubin M, Dobrovolny E.
1972. Radiometric dating of marine shells from

Meyer Rubin (1924–2020) 505

https://doi.org/10.1017/RDC.2021.65 Published online by Cambridge University Press

https://doi.org/10.1017/RDC.2021.65


the Bootlegger Cove clay, Anchorage Area,
Alaska. Geological Society of America Bulletin
83:1107–1114.

Sirkin LA, Denny CS, Rubin M. 1977. Late
Pleistocene environment of the central Delmarva
Peninsula, Delaware-Maryland. Geological Society
of America Bulletin 88:139–142.

Solecki RS, Rubin M. 1958. Dating of Zawi Chemi,
an early village site at Shanidar, Northern Iraq.
Science 127(3312):1446. doi: 10.1126/science.
127.3312.1446.

Spencer RJ, Baedecker MJ, Eugster HP, Forester
RM, Goldhaber MB, Jones BF, Kelts K,
Mckenzie J, Madsen DB, Rettig SL, Rubin M,
Bowser CJ. 1984. Great Salt Lake, and precursors,
Utah: the last 30,000 years. Contributions to
Mineralogy and Petrology 86:321–334.

Spiker E, Kelley L, Oman C, Rubin M. 1977. U. S.
Geological Survey radiocarbon dates XII.
Radiocarbon 19(2):332–353.

Spiker E, Kelley L, Rubin M. 1978. U. S. Geological
Survey radiocarbon dates XIII. Radiocarbon
20(1):139–156.

Spiker EC, Rubin M. 1975. Petroleum pollutants in
surface and groundwater as Indicated by the

carbon-14 activity of dissolved organic carbon.
Science 187(4171):61–64.

Stern RJ, Smoot NC, Rubin M. 1984. Unzipping of
the volcano arc, Japan. Tectonophysics 102:
153–174.

Suess HE. 1954a. U. S. Geological Survey
radiocarbon dates I. Science 120:467–473.

Suess HE. 1954b. Natural radiocarbon measurements
by acetylene counting. Science 120:5–7.

Sullivan BM, Spiker E, Rubin M. 1970. U. S.
Geological Survey radiocarbon dates XI.
Radiocarbon 12(1):319–334.

Thatcher L, Rubin M, Brown GF. 1961. Dating
desert ground water. Science 134:105–106.

Upson JE, Leopold EB, Rubin M. 1964. Postglacial
change of sealevel in New Haven, Connecticut.
American Journal of Science 262:121–132.

Whitney JW, Faulkender DJ, Rubin M. 1983. The
environmental history and present condition of
Saudi Arabia’s northern sand seas. Open-File
Report, U.S. Geological Survey. p. 83–749.
doi:10.3133/ofr83749.

Wright HE, Jr, Rubin M. 1956. Radiocarbon dates
of Mankato drift in Minnesota. Science
124:625–626.

506 G S Burr & Jack McGeehin

https://doi.org/10.1017/RDC.2021.65 Published online by Cambridge University Press

https://doi.org/10.1126/science.127.3312.1446
https://doi.org/10.1126/science.127.3312.1446
https://doi.org/10.1017/RDC.2021.65

	Meyer Rubin-A Radiocarbon Pioneer
	MEYER RUBIN'S RADIOCARBON LEGACY
	MEYER RUBIN THE PATERNAL BOSS
	REFERENCES


