ldentifying Dietary Microfossils from Dental Calculus
in the Keldudalur Cemetery, Skagafjordur, Iceland

Dental calculus from a medieval Icelandic cemetery 1s
analyzed to 1dentify plant foods in the diet. Although
Iceland was settled in the 9 century, it lacked written
records until the 13™ and 14" centuries, when early sagas
were written. This leaves room for archaeological
investigation in the region to more fully describe the lives
of early Icelanders. Most information on diet in the region
is concerned with meat, leaving the plant portion of the Figure 2: Extreme calculus deposits on
diet unaccounted for. While there is relatively little gl oif adullt ifemells i Ketlavle

Starch

e Identifiable starches came from barley (Hordeum
vulgare), field mustard (Brassica rapa), and
potentially dandelion (Taraxacum spp.).

e Shows consumption of both wild and
domesticated plants.

e Barley is of note: It 1s of importance during early
settlement, but disappears from the archaeological

: : : : Teeth are also very worn. Figure 3: Plant and possible wool fibers , ,
archaeological evidence for cultllYars after conversion to D observed in situ with reflected light record around the 11th and 12th centuries (Trigg
. . . t . . .
(?hnstlamFy at the turn of the 1 I century AD, V.Vﬂd edibles microscopy on male from Keflavik. et al., 2009).
like angelica are of ethnographic and historical importance.

e Barley’s disappearance 1s thought to be the result
of changed land-use practices and a shift towards a
more completely livestock-based economy.
Potentially response to environmental changes.

Fibers

e Previous study also found multiple dyed fibers.

e Plant fibers common in both men and women.

Around this time, environmental changes, both natural and
manmade, led to socioeconomic shifts that inevitably
affected diet. Dental calculus from teeth from recently
excavated individuals from Keflavik cemetery in
Skagafjordur, Northern Iceland was analyzed for entrapped
plant starches. Starches were categorized and source plants

were 1dentified from an experimental reference collection : ST = iy _

: . Figure 4: Dental wear on adult female :
mad§ of known Icelandic and .Ohlo-based plants. Some from Keldudalur similar to modifications Figure 5: Fibers from dental calculus at e Presence in men may not be due to manufacture
modified fibers are also examined in situ. Study was in Greenlanders (Scott and Jolie, 2008). 500x magnification. (a) Wool fiber with (though one male has modification like in Fig. 4).
conducted as part of a larger systematic analysis of Suggests fiber production from wool. scales visible. (b) Plant fiber, dyed blue. Future Research

?alculgs fI.'OIIl multlple cemeteries in the region | | _ e Final study will examine 5 males and 5 females
investigating potential differences in sex, age, and status in T R TR :
: 8 from both cemeteries.

diet. e = e Examining individuals from earlier pagan and

_ % later Christian periods could help contextualize
o ‘F‘: - | | * |
e e L results.

The Skagafjordur church and settlement survey (SCASS) i T8 S v ¢ Furtﬁzer analysis could better 1dentity plant dyes
has led to thorough investigation on settlement in the area. 1 4 ‘ R < and fibers.

Keldudalur and Keflavik are household cemeteries and W o ke O o g ¢ #

accompanying churches that span the transitions from the = i e dY 4

11th to 12th centuries (Zoéga, 2015). They are only 1n use " '

for a short time before being discontinued. Both 0.0

X Few studies have implemented starch analysis 1n this

cemeteries are segregated by sex, with females north of Figure 6: Barley starch grains (a, b) compared time period. None have done so in the North

the church and males to the south, with Keldudalur to starch granules recovered in dental calculus Atlantic. Preliminary results show late Viking age

housing 62 individuals, and Keflavik containing 50. | fmrgl Keﬂaﬁik (©) u‘flder Cmfss'p"la“zﬁd light. Icelanders had a broader plant diet than expected,

Individuals range from infants to full adults. Many (8, b) Starch grains from reerence collection one that 1s generally missing from early historical

C . of modern barley from Skagafjordur. (a) . .

individuals have large amounts of dental calculus. Barley starch grains at 500x magnification sources. Preservation of fibers and other materials

' ' showing imperfect, elongated middle of can provide a record for materials that otherwise do

extinction Cross. (b) Barley starch granlﬂes at not SllI'VlVe. Further anaIYSIS may prOVIde more
100x magnification showing clustering and - - - . . 1
. . information on this transitional period in regards to
irregular size of granules. (¢) Probable , , , ,
unmodified barley starch grains from dental cultural and environmental practices in the region.

0.0 calculus at 500x magnification.

Bold, R. (2012). Norse Utilisation of Archaeobotanical Resources within the
Mpyvatnssveit locale, Northern Iceland (Doctoral dissertation, Durham University).

Reference Collection Josefsson, T., Ramqvist, P. H., & Hornberg, G. (2014). The history of early cereal
. . . cultivation in northernmost Fennoscandia as indicated by palynological research. Vegetation
e Reference plants were selected based on ethnographic and historical history and archacobotany, 23(6), §21-840 Y PEYTORE s
work (BOld, 201 2, J OSCffSOIl, Ramqvist, and HOI’IleI'g 201 4, and . S;aqberg, Ié AEgi.sson, S})(ZIOIZ-). E(;i;l()élg wild plant use in the Faroe Islands and Iceland.
. . . . . . c 1. . cta docietatis botanicorum oloniae, .
Fll(guri"}.dDraWHig S(I;OWHEIg l(')lgatl(c)ln Oﬁgegleltenes WlthlI.l Svanberg and 1ZEgISSOIl, 201 2) Trigg, H., Bolender, D., Johnson, K. M., Patalano, M. D., & Steinberg, J. M. (2009).
S agalrjoraur, Icelan . Ke avl . and Keldu .a ur Cemeteries are e When Icelandic pl ants weren’t availabl e, pl’OXi es were used. Note onﬂbarley found in dung in th§ lowest 1evels of the farm mound midden at Reynistadur,
Skagafjordur, Iceland. Archaeologia Islandica, 7, 64-73.
shown. Hegranes region 1s outlined on detail map. : : 0 : ) S )
e Plants were gI’OU,Ild, drled, and mounted 1n a 20% glycerol solution and Zoéga, G. (2015). Early church organization in Skagafjordur, North Iceland. The results

examined under transmitted 1i ght MIiCrosc opy (Olympus BX60 of the Skagafjordur Church Project. Collegium Medievale, 27.

Dental Calculus

e Identify important dietary plants in Iceland, create a o & individuals with ample calculus deposits were selected (2 male, 2 . Thanks to the summer science program at Kenyon College for the
reference collection of starches. female from each cemetery), from young adult to mature adult. Anterior opportunity to conduct this project. I would like to thank my advisor Dr.
: : : and posterior teeth both sampled. In final studv. 20 individuals to be Kimmarie Murphy for her support and and guidance with the project. Thanks
® Extract and ldentlfy starches and Cultura.l material pl d Iv distributed p Y> also to Dr. Gudny Zoéga and the Skagafjordur Heritage Museum for access to
(such as fibers) from dental calculus, using the Samplc ,.even y distributed across age groups samples, and to Drs. John Steinberg, Douglas Bolender, Brian Damiata and
reference Collection, to reconstruct dlet and aCt1V1ty ® ] ns ltl/l mICI'OSCOpy peI‘fOI’med on Cleaned tOOth SurfaCe befOI’e I’emoval Gllén}’f Zoéga as principal investigators on the SCASS pI’OjCCt for their
: : : : with sterile pick. support and raw map data, along with all other members of the project. I
¢ Comp are. reC.OpStht.ed diets with recorded hlStOI’leS, b : 0 : : would also like to thank Dr. Bruce Hardy for his expertise with microscopy
between individuals 1n one cemetery, and between ® Samples ground and mounted 1n a 20% glycerOI solution and examined and access to equipment. Finally, to thank Dr. Siobhan Fennessy for
cemeteries. under transmitted light microscopy with cross-polarized and unpolarized providing me with space to process samples, and for advice on the project.
1i ght with phOtOIIliCI‘O graphs taken SCASS project was funded in part by NSF PLR-1417772.
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