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a b s t r a c t 

The analysis of stable isotopes in bone collagen allows us 

to infer the diet of the animals studied. This dataset con- 

sists of isotopic signatures ( δ13 C and δ15 N) obtained by iso- 

tope ratio mass spectrometry from the skeletal remains of 42 

equines (horse, ass and their hybrids) from the Can Roqueta 

site (Sabadell, Northeast Iberian Peninsula). Their chronology 

spans from Late Bronze Age to Late Roman Period, with par- 

ticular emphasis on the Early Iron Age. These animals were 

found in storage silos and graves and were probably sac- 

rificed as ritual offerings. The isotopic values are accompa- 

nied by data to assess the quality of the collagen analyzed. 

This fills a gap in equine isotopic values for this region and 

chronology, which may be of use to archaeologists interested 

in the study of livestock management or palaeodiet. 
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Specifications Table 
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Subject Social Sciences, Archaeology 

Specific subject area Application of isotopic biogeochemistry to equine bone remains from 

an archaeological site, from the Late Bronze Age to the Late Roman 

period, in the Northeast of the Iberian Peninsula. 

Type of data Table 

How data were acquired Stable carbon and nitrogen analysis of bone collagen samples. 

Instruments: Elemental analyzer FlashEA1112 (ThermoFinnigan) 

coupled via a ConfloIII interface (ThermoFinnigan) to an isotope ratio 

mass spectrometer MAT253 (ThermoFinnigan). 

Laboratory: Molecular Palaeontology lab of the University Institute of 

Geology and Research Support Services, University of A Coruña, Spain. 

Data format Raw 

Parameters for data collection Equine bone remains in grain storage silos and graves from Early 

Bronze Age to Roman Period, with particular emphasis on the Early 

Iron Age in Northeast of the Iberian Peninsula. 

Description of data collection Isotope analysis ( δ13 C and δ15 N) on bone collagen of protohistoric 

domestic equines, including horses, asses and a mule. 

Data source location City/Town/Region: Can Roqueta, Sabadell, Barcelona 

Country: Spain 

Geographic coordinates (latitude, longitude): 41.5380556, 2.137777778 

(wgs84) 

Data accessibility Repository: IsoArcH [1] 

Data identification number: 10.48530/isoarch.2021.008 

Direct URL: 10.48530/isoarch.2021.008 

Data is available under the Creative commons BY-NC-SA 4.0 license. 

Related research article Albizuri Cañadell, S., Grandal-d’Anglade, A., López-Cachero, F. J. 

Pastures and forages for feeding equids 30 0 0 years ago. Can Roqueta 

site (Barcelona, Spain) as a model of equine herd management. 

Forthcoming. 

alue of the Data 

• The dataset consists of isotopic signatures ( δ13 C and δ15 N) of 42 bone samples of domestic

equines (horse, ass, and their hybrid) from Late Bronze Age to Late Roman Period, with par-

ticular emphasis on the Early Iron Age of the Northeast Iberian Peninsula, filling a gap in the

knowledge of the isotopic biogeochemistry of equines from that region and chronology [2,3] .

• Isotopic analyses of first domesticated horses are scarce [4] . Normally these studies focus of

animal mobility without analyzing their paleodiet [5–7] . Can Roqueta data provide an ap-

proximation to the diet, as a model of equine herd management in the Early Iron Age in the

western Mediterranean. 

• These data may be useful for archaeologists interested in the management of domestic live-

stock in the past, specifically equines. 

• The data can also serve as an isotopic baseline for further studies to reconstruct human be-

haviour during Iron Age by examining their subsistence strategies and the management for

agricultural and pasture use. 

. Data Description 

In total, 42 bone samples of domestic equines (being 39 Equus caballus , 2 Equus asinus and

ne hybrid) were analyzed. All these samples are from Can Roqueta. This site is located in

abadell, in a natural corridor running parallel to the coast of Barcelona, in the Northeast of

he Iberian Peninsula ( Fig. 1 ). 

The samples come from 35 structures, mostly grain storage silos and graves [2] . Most of the

tructures date back to the Early Iron Age (24 structures, 30 samples), followed by 6 Late Bronze

ge structures (7 samples), 2 samples from the Early-Middle Iron Age/Iberian period and 3 of

https://doi.org/10.48530/isoarch.2021.008
https://doi.org/10.48530/isoarch.2021.008
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Fig. 1. Location of the site. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Late Roman age ( Table 1 ). The chronological sequence of the samples provides a diachronic view

of the diet of these animals [3] . 

Bone collagen was extracted for stable carbon and nitrogen isotope analysis. The quality of

the extracted collagen was measured according to commonly accepted quality criteria, based on

the collagen yield, the carbon and nitrogen contents and the atomic C:N ratio. 

All samples met the minimum thresholds: collagen yield higher than 1.0% [8] , %C > 13%, %N

> 5% [9] , atomic C:N between 2.9 and 3.6 [10] . In addition, 30 of them (71.4%) yielded a collagen

percentage higher than 3.5%, a more restrictive criterion pointed out by Van Klinken [8] , and

26 (61.9%) have carbon and nitrogen contents in collagen higher than 30 and 11, respectively, as

suggested by Ambrose [9] . There is no relationship between the carbon and nitrogen contents

with their respective isotopic signatures ( R 2 = 0.029 for C, R 2 = 0.003 for N), neither between

the collagen yield and the isotopic values ( R 2 = 0.001 for C, R 2 = 0.018 for N). This indicates

that the isotopic values of samples with low content of both elements, or low collagen yield (but

always above the accepted thresholds) are not altered by this circumstance. We consider that,

taken together, all the samples showed good collagen preservation and therefore their isotopic

signatures are reliable. 

2. Experimental Design, Materials and Methods 

To extract the collagen from the bone samples, compact bone fragments were subjected to

abrasive cleaning of all surfaces, followed by up to 10 alternating washes in milliQ water and

acetone in a sonicator. The acetone washes were applied even though the bones had not been

treated with consolidants, as they serve to remove possible contaminants present on the surface

of bones subjected to intensive handling by zooarchaeologists. Acetone pre-treatment has not

been found to affect the isotopic values of collagen [ 11 and references therein]. 

After allowing the samples to dry for 24–48 h at room temperature, the bone fragments

were manually crushed with an agate pestle and mortar. Collagen extraction was based on the
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Table 1 

Identification data of the samples analyzed and chronology, absolute or relative, of the equines from Can Roqueta 

(Sabadell, Barcelona, NE of the Iberian Peninsula). Archaeological periods: LBA (Late Bronze Age, 10 0 0 to 750 BC), EIA 

(Early Iron Age, 750 to 550 BC), IB (Iberian period, 550 to 400 BC), LR (Late Roman, 400 to 600 AD). Dating references: 

1, this paper. 2, Albizuri et al. [5] . 

structure dating 

Sector (specimen) Period 14C Lab Code 14C (BP) Taxa Bone reference 

CR 60 LBA KIA-55380 2727 ± 17 Equus caballus pelvic 1 

CR 134 LBA Equus caballus metatarsal 1 

CRII 345 LBA KIA-55377 2677 ± 17 Equus caballus mandible 1 

CRTR 163 LBA Equus caballus metacarpal 1 

CRTR 163 LBA Equus caballus phalange 1 

CRTR 249 LBA Equus caballus tibia 1 

CRTR 167 LBA-EIA Equus caballus metatarsal 1 

CR 6 EIA Beta 449094 2470 ± 30 Equus asinus carpal 2 

CRII 223(2) EIA Beta 423331 2540 ± 30 Equus caballus metapodial 2 

CRII 374 EIA Equus caballus phalange 1 

CRII 708 EIA Beta 476163 2500 ± 30 Equus caballus carpal 2 

CRII 811 EIA KIA-55376 2422 ± 17 Equus asinus x 

Equus caballus 

carpal 1 

CRTR 203 EIA Beta 449097 2410 ± 30 Equus caballus mandible 1 

CRTR 227 EIA Equus caballus metatarsal 1 

CRTR 229 EIA Beta 449096 2430 ± 30 Equus caballus cranium 1 

CRTR 243 EIA Beta 449099 2470 ± 30 Equus caballus cranium 1 

CRCRV05 79 (2) EIA Equus caballus maxilla 1 

CRCRV05 103 EIA Beta 423329 2460 ± 30 Equus caballus maxilla 2 

CRCRV05 110 EIA Beta 463860 2400 ± 30 Equus caballus radius 1 

CRCRV05 198 EIA Beta 463864 2440 ± 30 Equus caballus pelvic 1 

CRCRV05 217 EIA Equus caballus radius 1 

CRCRV09 277 EIA Equus caballus tibia 1 

CRCRV09 285(1) EIA Equus caballus pelvic dex 1 

CRCRV09 285(2) EIA Beta 463865 2510 ± 30 Equus caballus pelvic sin 2 

CRCRV09 285(nd) EIA Equus caballus cranium 1 

CRCRV09 294 EIA Beta 423328 2480 ± 30 Equus caballus mandible 2 

CRCRV16 5 EIA Equus caballus mandible 1 

CRCRV16 15(1) EIA Equus caballus phalange 1 

CRCRV16 15(2) EIA Equus caballus phalange 1 

CRCRV16 15(nd) EIA Beta 463863 2430 ± 30 Equus caballus cranium 2 

CRCRV16 18 EIA Beta 463866 2410 ± 30 Equus caballus cranium 2 

CRCRV16 26 EIA Beta 476169 2500 ± 30 Equus caballus mandible 1 

CRCRV16 29 EIA Beta 476170 2480 ± 30 Equus caballus tibia 2 

CRCRV16 30 EIA Beta 463867 2450 ± 30 Equus caballus mandible 2 

CRCRV16 31(1) EIA Equus caballus sesamoid 1 

CRCRV16 31(2) EIA Equus caballus pelvic 1 

CRCRV16 31(nd) EIA Beta 476168 2530 ± 30 Equus caballus cranium 2 

CRTR 171 IB Beta 449095 2330 ± 30 Equus caballus humerus 1 

CRTR 175 IB Beta 449098 2390 ± 30 Equus caballus phalange 2 

CRTR 40 LR Equus asinus femur 1 

CRTR 240 LR Equus caballus cranium 1 

CRTR 279 LR Equus caballus cranium 1 

m  
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ethod proposed by Longin [12] , with modifications described in detail in [13] . Briefly, it con-

ists of performing digestion of the bone powder in hydrochloric acid 1 M to dissolve the bone

patite during 20 min at room temperature, followed by a digestion in sodium chloride 0.125 M

uring 20 h in order to dissolve contaminating organic matter such as humic acids acquired dur-

ng diagenesis. Each digestion was followed by microfiltration (Sartorius cellulose nitrate filter,

 μm pore size), which removes smaller molecules, including degraded collagen. The final prod-

ct was gelatinized in mild hydrochloric acid (0.01 M) during 17 h at 90 °C and freeze-dried for

ubsequent analysis. 
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The determination of δ15 N and δ13 C was made in the Instrumental Analysis Techniques Unit

(UTIA) of the Research Support Services of the University of A Coruña. It is carried out by com-

bustion in a FlashEA1112 elemental analyzer (ThermoFinnigan) linked via a ConfloIII interface

to a MAT253 isotope ratio mass spectrometer (ThermoFinnigan). Samples are weighed in tin

capsules using a UMX-2 balance (Mettler Toledo). Two aliquots of approximately 0.5 mg were

measured from each sample. The result reported is the mean value of both aliquots. 

For the conversion of total nitrogen and carbon to N 2 and CO 2 gas, the sample is analyzed by

instantaneous combustion in a quartz tube with oxidant maintained at 1020 °C in an oxygen-

enriched helium atmosphere. The combustion products are transported to a reduction reactor

maintained at 650 °C, where excess oxygen is removed, and the nitrogen oxides are converted

to N 2 . Through this process CO 2 , N 2 and H 2 O are formed. After the water is retained in a filter,

the chromatographic separation of the two gases generated takes place, which will be intro-

duced into the mass spectrometer through an interface. Once in the mass spectrometer, the gas

molecules are ionised by electron impact and separated under the action of a magnetic field

according to the masses of the constituent isotopes. 

The δ15 N and δ13 C results are expressed in ‰ for Atmospheric Air Reservoir (AIR) and Vi-

enna Pee Dee Belemmite (VPDB), respectively. In each analytical sequence, USGS 40 ( −4.52 ‰ ),

USGS41a ( + 47.55 ‰ ) (IAEA-N-1 ( + 0.4 ‰ ), IAEA-N-2 ( + 20.3 ‰ ) and USGS-25 ( −30.4 ‰ ) are used

as international standards for δ15 N. For δ13 C: USGS 40 ( −26.39 ‰ ), USGS41a ( + 36.55 ‰ ) NBS 22

( −30.031 ‰ ) and USGS 24 ( −16.049 ‰ ) are used. Analytical precision was calculated from 10 du-

plicates of the in-house standard acetanilide, resulting in an error of ±0.15 for both C and N. 
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