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Conference Overview - 2019 FRWG

Sunday, August 25.
No organized activities. Visitors arrive in Portland
Monday, August 26.

Registration opens at 8:00 am, Portland State University Campus, Academic & Student
Recreation Center (ASRC), Lobby adjacent to Room 001

Paper presentations from 9 am - 5:30 pm, ASRC 001

Lunch from 12:20 - 1:40 pm, Urban Center Building, Terrace (across plaza from ASRC)

Evening Reception, ASRC Terrace, 6:30 - 9:30 pm. Regional wines, beers, local fishes and more
Tuesday, August 27.

Registration opens at 8 am.

Paper presentations from 9:20 am - 4:50 pm, ASRC 001

Poster presentations, Karl Miller Center (KMC), Room 295, 10:40 am —12:20 pm

Lunch from 12:20 - 1:40 pm, Urban Center Building, Terrace (across plaza from ASRC)
Wednesday, August 28.

Field trip—Columbia River Gorge (9 am - 5:30 pm). Meet at the front of University Place Hotel
Thursday, August 29.

Papers presented from 9 am — 3:40 pm, ASRC Room 001

Lunch from 12:30 - 2:00 pm, 4t Avenue Food Cart Pod

FRWG Business Meeting, 4 —5 pm.

Banquet, 7-10 pm, Coopers Hall, https://www.coopershall.com/

Friday, August 30 - August 31, returning September 1.

Field trip to Oregon Coast departs from University Place Hotel, 9:00 am. (NOTE—if you are
going on the Coast Field Trip and staying at University Place Hotel—you must check out of the
Hotel before you leave, Friday morning August 30. Then book a room for Sunday night Sept. 1%
if you would like to stay in the hotel when you return. )

Sunday, September 1.

Field trip group returns to University Place, late afternoon
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Monday, August 26

8:00 - 9:00 am - Registration ASRC Room 001 - Auditorium & Adjacent Lobby

9:00-10:00 am Welcome: Opening Remarks
- Drum song by Sam Robinson (Chinook Indian Nation) & David Harrelson (The Confederated

Tribes of Grand Ronde)

- Virginia L. Butler, Chair, 2019 FRWG meeting
-Todd Rosenstiel, Associate Dean, College of Liberal Arts & Sciences, Portland State University

9:30 - 10:00 am David Harrelson (The Confederated Tribes of Grand Ronde)

Session 1: Fish remains provide insights on socio-cultural life.
Chair: Elizabeth Reitz
Time: 10:20 am - 12:20 pm

10:20

10:40

11:00

11:20

11:40

12:00

Laszl6 Bartosiewicz. The Archbishop's dinner: late Medieval fish from Esztergom-
Kébanya, Hungary.

Angela Maccarinelli. Was pike on the menu? Exploring the role of freshwater fish
in Medieval England.

Emily Taber & Virginia L. Butler. Development and application of an economic
model of fish rank for late nineteenth-century Pacific Northwest (USA)
households.

Wim Wouters. A history of fish consumption in the town of Aalst (Belgium).
Tarek Oueslati. Fish remains from the Republican and Augustan levels of the
Annex of the Fortuna Augusta Temple, Pompeii.

Simone Haberle. Fish for the centurion! Fish and other animal remains from a
peristyle house kitchen at the Vindonissa legionary camp, Switzerland.

12:20 - 1:40 pm Lunch - URBN Terrace

Session 1 (cont):
Chair: Jen Harland
Time: 1:40 pm - 3:20 pm

1:40
2:00

2:20

2:40

3:00

Richard Redding. Diet and status at Giza: fish as an indication of rank.

Susan deFrance. Why the jack mackerel? Andean capture and trade of Trachurus
in far southern Peru.

Ryan Kennedy. Nineteenth-century Chinese migration & the Pacific World fish
trade.

Cristie Boone, Linda Hylkema & Thomas Garlinghouse. Fish exploitation and the
importance of traditional foods in Mission Period California.

Gabriel Sanchez. Indigenous stewardship of marine and estuarine fisheries:
reconstructing the ancient size of Pacific herring through linear regression
models.
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3:20 - 3:50 pm Coffee - Tea Break (ASRC 001)

Session 2: Insights from sampling, aDNA, and taphonomy.
Chair: Justin Cramb
Time: 3:50 pm - 5:30 pm

3:50

4:10

4:30

4:50

5:10

Reno Nims, Darby Filimoehala, Melinda Allen & Virginia Butler. Less is more, vol
2: element selection as sampling strategy.

Alyssa Ball & lain McKechnie. Archaeological fisheries at a new scale: renewed
insights into the archaeological study of fish scales on the Northwest Coast.
Madonna L. Moss, Brittany Bingham, Raven Blankenship, Upuli DeSilva, Marie
Labonte, Erica Palmer, Brian M. Kemp & Ryan Frome. What ancient DNA reveals
about the ubiquitous rockfish of the Northwest Coast.

Clara Boulanger, Kristine Korzow Richter, Katerina Douka & Sue O'Connor.
Collagen fingerprinting (ZooMS) on fish remains from Asitau Kuru (Jerimalai,
Timor-Leste).

Patrick Lubinski, Virginia Butler, Meaghan Wetherell, Adam Hudson, Deanna
Grimstead, Thomas Royle, Dongya Yang & Dennis Jenkins. Are pre-Clovis age fish
bones from Oregon's Paisley Caves anthropogenic?

6:30 - 9:30 pm Reception — ASRC 5" Floor Terrace

Conference hosted bar with wine and beer, local fish, & much more!
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Tuesday, August 27

Registration — 8:00 am, ASRC Room 001 - Auditorium & Adjacent Lobby

Session 3: A Global Perspective on Salmonids.
Chair: LaszIl6 Bartosiewicz
Time: 9:20 am - 10:20 am

9:20 Richard Hoffmann. The twelfth-century sculptures at Oloron-Ste.-Marie and the
enigma of Medieval salmon (Salmo salar L.) on the North Slope of the Pyrenees.

9:40 Aurélia Borvon. Exploitation of Salmo cf. trutta in the Upper Jordan Valley
(Eynan/Ain Mallaha, Israel) during the Final Natufian (end of the Pleistocene).

10:00 Thomas C.A. Royle, Hua Zhang, Eric J. Guiry, Trevor J. Orchard, Dongya Y. Yang &

Suzanne Needs-Howarth. Exploring the sex-selectivity of a Middle Ontario
Iroquoian Atlantic salmon (Salmo salar) and lake trout (Salvelinus namaycush)
fishery through ancient DNA analysis.

10:30 - 11:00 am Coffee - Tea Break (KMC Room 295)

Session 4: Posters KMC Room 295
Time: 10:40 am -12:20 pm (Presenters to stand by posters during this time.)

1- Aimee Miles, Maureece Levin & Katherine Seikel. Assessing changes in nearshore fishing
and intertidal foraging practices in an eastern Micronesian island community:
ethnoarchaeological perspectives on long-term human exploitation of atoll island marine
ecosystems and its ecological impact.

2- Thiago Fossile, Jessica Ferreira, David Orton, Harry Robson, Andre Colonese, Dione da
Rocha Bandeira, Levy Figuti, Sérgio Dias-da-Silva & Niklas Hausmann. Pre-Columbian
fisheries catch reconstruction for a subtropical estuary in South America.

3- David Orton, Canan Cakirlar, James Barrett, Morten Olsen, Bastiaan Star, Fausto Tinti,
Alessia Cariani, Elisabetta Cilli, Matthew Collins, Sean Desjardins, Peter Jordan, Per
Palsboll, Mikkel Winther Pedersen & Fran Saborido Rey. SeaChanges: an international
training network bridging archaeology and marine biology.

4- Alfred Galik & Tjasa Tolar. Food of dogs from Late Neolithic pile-dwelling sites in Slovenia.

5- Carla S. Hadden, Thomas R. Maddox, Daniel H. Sandweiss & Elizabeth J. Reitz. High-
resolution oxygen isotope sclerochronology of small Cynoscion otoliths using a modified
“PreCon.”

6- Inge Jelu, Wim Wouters & Wim Van Neer. Fish length reconstruction using pike vertebrae.

7- Olga Krylovich, Virginia Hatfield & Arkady Savinetsky. Fish bone pathology in prehistoric
shell middens from Islands of Four Mountains, Aleutian Islands, Alaska.

8- Kenneth Ritchie & Catherine Hartmann. How big were the fish, really?
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9- Arturo Morales-Muiiiz, Eufrasia Rosello-lzquierdd, Yolanda Fernandez-Jalvo, Maria-

10-

11-

Dolores Pesquero-Fernandez & Romina Frontini. Archaeological fish vertebral
deformation: an experimental approach.

Ariadna Gonzalez-Aguilera & Gabriel Sanchez. Ancient fisheries of the San Francisco Bay
area: insights from the West Berkeley Museum collection.

Camilla Speller, Kristine Korzow-Richter, Krista McGrath, Edouard Masson-MaclLean &
Kate Britton. What's the catch? Using ZooMS to identify archaeological Pacific salmon.

12:20-1:40 pm Lunch - URBN Terrace

Session 5: Morphometrics and 3-D Modeling.
Chair: lain McKechnie
Time: 1:40 pm - 2:40 pm

1:40
2:00

2:20

Alfred Galik. Size reconstruction of common carp using vertebrae.

Margherita Zona, Edouard Masson-MacLean, Ardern Hulme-Beaman, Camilla F.
Speller, Krista McGrath, Kristine Korzow-Richter & Keith Dobney. Tracing the
human exploitation and past ecology of Pacific salmon (Oncorhynchus sp.): a new
species identification approach using geometric morphometrics (GMM).
Jonathan Dombrosky. Towards a more accurate estimation of fish body size from
fragmented skeletal remains.

2:40 - 3:10 pm Coffee - Tea Break (ASRC 001)

Session 6: Ecosystem scale considerations: Fish, people, climate.
Chair: Irit Zohar
Time: 3:10 pm - 5:10 pm

3:10

3:30

3:50

4:10

4:30

4:50

Elizabeth Reitz. Archaeological evidence for mean trophic levels in the Georgia Bight
(USA), 2760 BC — AD 2000.

Eufrasia Rosello-lzquierdd, Arturo Morales-Mufiiz, Blanca Ruiz-Zapata, Manuel
Garcia-Heras, Maria José Gil Garcia & Marisa Ruiz-Galvez. Swahili trade and
environmental collapse: a case study from the island of IBO (Quirimbas Archipelago,
Mozambique).

Kathryn Mohlenhoff. A trans-Holocene ENSO-driven ichthyofaunal change and
human response record from northern Baja California, Mexico.

Jason Miszaniec. Lifesavers: a diachronic study of the dietary and ecological
importance of saffron cod (Eleginus gracilis) over the last 2,500 years in the Norton
Sound, Alaska.

Eleni Petrou, Robert Kopperl, Dana Lepofsky, Antonia Rodrigues, Madonna L. Moss,
Camilla F. Speller, Lorenz Hauser & Dongya Yang. Ancient DNA reveals harvest of
winter-spawning herring populations by Coast Salish fisheries over 900 years.

Elena Gladilina. Fish assemblage from Gleyki Il, an Early Bronze site at the northern
Black Sea.



2019 FRWG - Portland, OR

Wednesday, August 28 — Columbia Gorge Field Trip

ALL DAY Field trip: Meet outside University Place Hotel, 8:45 am to depart at 9:00 am. We will
return by 5:30 pm. Lunch will be provided.

Thursday, August 29

Session 7: Contributions of chemistry to the fish-human story.
Chair: Arturo Morales-Muiiiz
Time: 9:00 am - 10:20 am

9:00 Harry K. Robson & Eric Guiry. Stable isotope analysis of fish remains
demonstrates environmental stability across the Mesolithic-Neolithic transition.

9:20 Eric Guiry, Suzanne Needs-Howarth, Trevor Orchard & Alicia Hawkins. Fish bone
isotope compositions may provide fishing technology insights.

9:40 Jan Bakker & Michelle Alexander. Combining stable isotope,

ichthyoarchaeological and historical fishery data to explore Amsterdam’s fishing
economy during the seventeenth and eighteenth centuries AD.

10:00 Matthew Campbell, Armagan Sabetian, Richard Walter & Kavindra Wijenayake.
Tracing changing life histories of tamure (Chrysophrys auratus) in the Hauraki
Gulf, New Zealand, through otolith chemistry.

10:20 - 10:50 am Coffee - Tea Break

Session 8: Diversity in fishing strategies: from marine coastlines to inland

deserts, ancient and recent contexts.
Chair: Madonna L. Moss
Time: 10:50 am - 12:30 pm

10:50 Irit Zohar. Swimming out of Africa: the roots of carp domestication.

11:10 Ying Zhang. Fishing in the Neolithic Central China: case studies of Jiahu (7000-,5500
BC) and Haojiatai (2300-1700 BC).

11:30 Urszula Iwaszczuk, Wim Wouters, Anna Grezak & Marta Mierzejewska. Fishing
activity in Kharaib Al-Dasht between seventeenth to twentieth century.

11:50 Justin Cramb. The daily catch: a zooarchaeological and ethnographic study of fish
use and capture strategies on East Polynesian atolls.

12:10 Laurie Bouffandeau, Philippe Béarez, Eric Conte, Stuart Bedford & Matthew Spriggs.
Exploitation of aquatic ecosystems by the pioneering human communities of Remote
Oceania: the site of Teouma (3000-2500 BP), Vanuatu.
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12:30 - 2:00 pm Lunch - 4" Avenue Food Carts

Session 8 (cont.):
Chair: David Orton
Time: 2:00 pm - 3:40 pm

2:00

2:20
2:40

3:00

3:20

Kenneth Ritchie. Life, death and fishing at Rinnukalns, Latvia (from the Mesolithic
to the Neolithic).

Chong Yu. Preliminary study of fish remains from Guye site, south China.

Arlene Fradkin. Early pre-Columbian fisherfolk along the Atlantic coast of
northeast Florida, USA.

Laura Syvertson. Analyzing fish remains from legacy collections: one example
from the Columbia Plateau in Washington state (USA).

Jen Harland. Big data: the Scottish story.

3:40 - 4:00 pm Coffee - Tea Break

4:00 - 5:00 pm FRWG Business Meeting (ASRC 001)

7:00 — 10:00 pm - Banquet - Coopers Hall
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Paper and Poster Abstracts

Bakker, Jan (ACASA, University of Amsterdam) & Michelle Alexander. Combining stable isotope,
ichthyoarchaeological and historical fishery data to explore Amsterdam’s fishing economy during the
seventeenth and eighteenth centuries AD. This paper presents stable carbon, nitrogen, and sulphur data
on selected fish bones from a range of freshwater, marine, and migratory species found at a variety of
post-Medieval archaeological contexts across the city of Amsterdam. For the first time, we combine a
multi-isotope approach with contemporary historical data on Dutch fisheries, together with
Amsterdam’s considerable ichthyoarchaeological dataset, in an attempt to trace the origin and fishing
grounds of a selection of economically important species (e.g., cod, herring, eel, plaice, flounder). Our
dataset includes 56 individual samples, covering 12 different species, and provides a novel insight into
the prosperous fishing economy of the Dutch Republic, as well as into past fish ecology. Session 7,
Thursday Morning.

Ball, Alyssa (University of Victoria, Hakai Institute, Bamfield Marine Science Centre) & lain McKechnie.
Archaeological fisheries at a new scale: renewed insights into the archaeological study of fish scales on
the Northwest Coast. Archaeological fisheries data are increasingly recognized as important ecological
archives but zooarchaeological identifications can lack biologically relevant parameters such as species,
age, and size-at-harvest. Here, we build on earlier scholarship involving the archaeological recovery and
analysis of fish scales from coastal shell midden deposits on the Pacific Northwest Coast. Pilot analysis of
a relatively small sample of 38 fish scales from a site in Tseshaht First Nation territory on western
Vancouver Island results in new species-level identifications for four out of five species of Pacific salmon,
northern anchovy, and rockfish. These data expand knowledge of preindustrial Tseshaht fisheries and
indicate that archaeological fish scale analysis can yield useful information for contemporary fisheries
conservation and management. Our analyses show promise for fish scale analyses as a simple and cost-
effective way to obtain biologically relevant parameters from zooarchaeological assemblages. Session 2,
Monday Afternoon.

Bartosiewicz, Laszl6 (Stockholm University). The Archbishop’s dinner: late Medieval fish from
Esztergom-K&banya, Hungary. Fourteenth—fifteenth century fish remains from the archbishop’s kitchen
in the ecclesiastic centre of Esztergom were recovered using water-sieving (2 and 5 mm mesh size). They
show a diachronic increase in cyprinid remains in general and those of carp in particular. Meanwhile
contributions by large acipenserids and pike to the diet declined. Comparisons with contemporaneous
accounting books suggest that the archbishop’s kitchen increasingly relied on farmed carpfish.
Sturgeons, rare in the food refuse, were a commaodity the archbishop’s estates sold. Expensive pike was
bought at suppressed prices for the archbishop, possibly explained by the small size of individuals found
in the deposits. Increasing contributions by cyprinids and sterlet to the assemblage also coincide with
the relative frequency of their recipes in a sixteenth-century high-status cookbook. However, large
acipenserids and carnivorous species (catfish, percids, pike) were rarer at the site than expected on the
basis of their representation among luxury recipes. Session 1, Monday Morning.

Boone, Cristie (Albion Environmental, Inc.), Linda Hylkema & Thomas Garlinghouse. Fish exploitation
and the importance of traditional foods in Mission Period California. Early studies of Native Peoples’
subsistence in the Spanish missions of California focused on domesticated resources such as cattle and
grain, and described a system where Native Peoples either ignored traditional food sources or exploited
them only when domesticated foods were insufficient. Recent faunal results from the neophyte quarters
at Mission Santa Clara provide a more nuanced insight into how the Native Californians living there

9
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exploited and consumed traditional foods. The faunal remains portray a high volume and wide variety of
wild foods, including fishes, squirrels, and hares/rabbits, indicating that traditional animal resources
were still valued. Fishes are particularly abundant in the assemblage, and while most are freshwater
species easily accessible from Mission Santa Clara, rocky intertidal and marine species indicate travel to
the coast or trade with coastal groups. These results support more recent Mission Period studies that
emphasize Indigenous agency within the mission system. Session 1, Monday Afternoon.

Borvon, Aurélia (CNRS, Nanterre, France). Exploitation of Salmo cf. trutta in the Upper Jordan Valley
(Eynan/Ain Mallaha, Israel) during the Final Natufian (end of the Pleistocene). Tens of thousands of
freshwater fish bones were recovered from the Final Natufian layer (Late Epipaleolithic) at Eynan/Ain
Mallaha (Upper Jordan valley). Although the remains of cichlids and cyprinids are predominant, 400
vertebrae are attributed to a salmonid, most probably a trout (Salmo cf. trutta). Such a find is the
southernmost attestation of a Salmo species in the Levant (Borvon et al. 2018, JAS: Reports 18:59-64). A
more detailed study of these trout remains - preservation, minimum number of individuals, size and
weight, seasonality - will be presented to characterize the exploitation pattern of this taxon. This
presentation is part to a longer-term study that aims to establish the importance of fish in the
subsistence of site occupants, a crucial aspect of the Natufian economy, which is still poorly
documented. Session 3, Tuesday Morning.

Bouffandeau, Laurie (CIRAP - Université de la Polynésie Francaise), Philippe Béarez, Eric Conte, Stuart
Bedford & Matthew Spriggs. Exploitation of aquatic ecosystems by the pioneering human communities
of Remote Oceania: the site of Teouma (3000500 BP), Vanuatu. The study of a significant and regionally
unprecedented number of ichthyofaunal remains, uncovered at the Teouma site, Efate Island, Vanuatu,
has provided new and original data on the prehistoric populations of southern Melanesia. Out of 13,047
identified fish bones, 8,560 have been associated with the Lapita period and the phase of initial
settlement of the archipelago from 3000 BP and 2,357 with the subsequent post-Lapita period. A total of
37 families of bony and cartilaginous fish, as well as 76 distinct species have been identified. The
assemblages are dominated by Carangidae (Selar spp.) and mainly composed of coastal and marine taxa.
The species richness and the occurrence of uncommonly large individuals within the corpus reflect
healthy aquatic ecosystems at the time of human arrival in Vanuatu. The analysis also revealed the
presence of freshwater fish of the family Eleotridae, documenting an unknown aspect of the Lapita
subsistence strategies and fishing abilities. Session 8, Thursday Morning.

Boulanger, Clara (Australian National University), Kristine Korzow Richter, Katerina Douka & Sue
O’Connor. Collagen fingerprinting (ZooMS) on fish remains from Asitau Kuru (Jerimalai, Timor-Leste).
Asitau Kuru rockshelter, also known as Jerimalai, is a coastal archaeological site located in Timor-Leste
with a stratigraphic filling of eight layers spanning from 42,000 BP to 4,000 BP. This site is important for
understanding Southeast Asian island prehistory, and in particular Homo sapiens use of fishing
technology, due to the earliest evidence for H. sapiens exploiting scombrids, including tunas. However,
there has been no consensus on whether pelagic fishing and complex maritime technology were
practiced or if the fish were able to be accessed with limited fishing technology from inshore fisheries. In
this study, we analyzed fish remains using comparative anatomy and ZooMS (Zooarchaeology by Mass
Spectrometry). We will discuss the ability of both methods to identify the fish remains to species level at
this site and the resulting interpretations of seasonality and marine resource exploitation at the end of
the Pleistocene in the Wallacean archipelago. Session 2, Monday Afternoon.

Campbell, Matthew (CFG Heritage Ltd), Armagan Sabetian, Richard Walter & Kavindra Wijenayake.
Tracing changing life histories of tamure (Chrysophrys auratus) in the Hauraki Gulf, New Zealand,

10
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through otolith chemistry. Tamure (Chrysophrys auratus) is the most commonly identified fish in pre-
European Maori middens in New Zealand. Tamure breed in open water but after around one month
they migrate to structured estuarine environments where they remain for up to a year before returning
to open waters. These critical estuarine nurseries are today restricted due to environmental degradation
associated with historic-period agriculture and industry, but it is assumed that the adult tamure
populations exploited by pre-European Maori recruited from a much wider range of nurseries. These
nurseries will be reflected in the trace element chemistry of the first-year growth band of the otoliths
and we would expect a greater variety in otolith chemistry from archaeological than modern contexts.
Here we report the preliminary results of a comparison of the otolith chemistry of an assemblage dating
to the mid-fifteenth century AD with modern otoliths. Session 7, Thursday Morning.

Cramb, Justin (University of Georgia). The daily catch: a zooarchaeological and ethnographic study of
fish use and capture strategies on East Polynesian atolls. The atolls of Manihiki and Rakahanga, northern
Cook Islands, were inhabited roughly 600—800 years ago by Polynesian Voyagers. Over the following
centuries, the islanders established villages on both atolls and developed novel socioecological
structures that differ from other islands in the region. The analysis of faunal remains from one village
site on each island shows that from roughly AD 1550-1850 the people exploited a wide variety of
marine niches with a strong preference toward lagoon and reef fishes. Offshore taxa are represented
less frequently. Combined with data from ethnographic interviews, this zooarchaeological analysis
suggests that from roughly AD 1550-1850 the typical daily catch was derived through capture methods
including walled fish traps, nets, spearing, near-shore angling, and hand capture. Ethnographic
interviews show that the people of Manihiki and Rakahanga still utilize many of these taxa today,
though with an added emphasis on offshore fishes. Session 8, Thursday Morning.

deFrance, Susan (University of Florida). Why the jack mackerel? Andean capture and trade of Trachurus
in far southern Peru. Beginning at least by the Andean Middle Horizon (AD 600-1000), sites located
more than 60 km inland from the Pacific coast in far southern Peru contain remains of jack mackerel
(Trachurus murphyi). The coastal region near the modern Peruvian city of llo was the habitat where fish
were procured and transported to sites in the Moquegua Valley. Abundant neurocranial fragments
indicate that coastal occupants shipped whole fish, not processed body portions, to inland destinations.
The remains of jack mackerel were originally believed to be associated with high-status settlements,
particularly imperial administrative outposts associated with the Wari Empire. The recent identification
of jack mackerel at highly provisional, agricultural sites inhabited by non-elite residents suggests these
fishes were everyday not elite fare. | examine the probable capture methods and routes of transport
that were used as well as the probable culinary reasons that this fish is common at inland sites. Session
1, Monday Afternoon.

Dombrosky, Jonathan (University of New Mexico). Towards a more accurate estimation of fish body size
from fragmented skeletal remains. Estimating past animal body size from skeletal remains is an
important paleozoological tool. However, researchers frequently estimate fish body size from skeletal
remains with linear measurements and cherry-picked specimens (i.e., complete skeletal specimens that
best correlate with body size). This circumstance is curious. Bones grow in three dimensions and
zooarchaeological assemblages are commonly dominated by fragmented specimens from elements
thought to be unexceptional predictors of body size. In short, there is a data efficiency problem when it
comes to estimating the body size of past fishes. Here, | use a 3D geometric morphometric approach to
more accurately estimate the body size of freshwater fishes using fragmented skeletal remains
recovered from archaeological sites in central New Mexico. Results indicate that this approach improves
the estimation of fish body size on a variety of skeletal fragments. Session 5, Tuesday Afternoon.

11
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Fossile, Thiago (Universidade Federal de Santa Maria), Jessica Ferreira, David Orton, Harry Robson,
Andre Colonese, Dione da Rocha Bandeira, Levy Figuti, Sérgio Dias-da-Silva & Niklas Hausmann. Pre-
Columbian fisheries catch reconstruction for a subtropical estuary in South America. Small-scale
fisheries provide food and livelihoods for thousands of people along the Brazilian coastline. However
considerable uncertainties still surround the extent to which artisanal and subsistence fisheries
contribute to total national landings, and their historical ecological significance. Fisheries monitoring is
deficient in Brazil and historical records are limited to irregular accounts spanning the last few decades,
while this coastline has supported human populations for at least 6,000 years. Here, we use a bottom-
up approach to estimate pre-Columbian subsistence catches for a large subtropical estuary in southern
Brazil. Our results suggest that prehistoric populations extracted volumes of fish biomass higher or
comparable to historical subsistence fisheries in the region, and that the latter are underestimated. If a
long-term perspective is required to evaluate the current economic value and status of fisheries in
subtropical and tropical South America, this should integrate the contribution of pre-Columbian
archaeology. Session, 4, Posters, Tuesday Morning.

Fradkin, Arlene (Florida Atlantic University). Early pre-Columbian fisherfolk along the Atlantic coast of
northeast Florida, USA. The Tomoka Mound and Midden Complex is an early pre-Columbian site located
along northeast Florida’s Atlantic coast and occupied primarily during the Mount Taylor, or pre-ceramic
Archaic period (5600—4200 cal BP). Extending in a linear orientation for 1.5 km, the complex consists of
six mortuary mounds, four midden mounds, and widely distributed non-mounded shell midden
deposits. Although excavations focused on investigating the nature of mound building and its attendant
ceremonialism, another major objective was to further understand coastal Mount Taylor lifeways,
particularly subsistence patterns. Analysis of vertebrate faunal remains recovered from midden contexts
indicates that ray-finned fishes were the dominant resource represented, constituting over 96% of the
number of identified specimens (NISP) and over 80% of the minimum number of individuals (MNI). The
most common fishes were herrings and mullet, whose schooling habits suggest that the site inhabitants
used mass-capture techniques, such as fine-mesh nets, to maximize their catch. Session 8, Thursday
Afternoon.

Galik, Alfred (Austrian Archaeological Institute). Size reconstruction of common carp using vertebrae.
Length reconstructions are an important tool for the nutritional, technical, and ecological
reconstructions in archaeology. Numerous applications and formulae are published concerning various
anatomical elements of a variety of fish species. The relationship of vertebral size and specimen growth
is established and well known and used for length reconstructions of fishes. However, the spine in fishes
is long and consists of various vertebrae often problematic for identification purposes. Due to
anatomical and functional requirements size and shape of the vertebrae varies from the first till the
ultimate bone. The presented methods assign common carp vertebrae to morphologically defined
groups with application of simple metrics and use of landmarks in a three dimensional space using
GMM. Once these groups are morphologically defined, they can be used as help for the identification of
the position within the spine and then provide more accurate results for length reconstructions. Session
5, Tuesday Afternoon.

Galik, Alfred (Austrian Archaeological Institute) & Tjasa Tolar. Food of dogs from Late Neolithic pile-
dwelling sites in Slovenia. The Late Neolithic sites Stare gmajne and Crnelnik are situated in the
Ljubljansko barje in Slovenia, a region with more than 40 pile-dwelling sites from the fifth to the second
millennium cal BC. Large amounts of archaeobiological remains preserved very well in the waterlogged
conditions even uncharred. Animal dung can serve important archaeological insights, especially from
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such waterlogged sediments and perfect preservation conditions. In focus are presumably dog
coprolites as source of information for diets. After maceration of the coprolites, the contents of the
consumed and digested food remains were screened and examined. It consisted of plant as well as
animal remains. Abundant botanical macro remains were surprisingly found in the coprolites. Besides
heavily crushed bones a range of fish bones appeared, too. The mainly small fish bones represent
cyprinids, perch, and pike, which were also part of Neolithic dog nutrition. Session 4, Posters, Tuesday
Morning.

Gladilina, Elena (Ukrainian Scientific Center of Ecology of the Sea). Fish assemblage from Gleyki I, an
Early Bronze site at the northern Black Sea. Gleyki Il is a settlement of the Early Bronze Age dated as
2000-1500 BCE, located at the Kerch Strait coast. The remains of animal bones, including fish bones,
were found at the settlement during the excavations of 2011-2013. Osteological material was manually
collected, and therefore only large fishes were present in the sample. Both marine (fam. Sciaenidae,
Scombridae) and freshwater (Cypriniformes) species dominated in the material. Most of the fragments
came from the large individuals. As identified from the bone size, the Scombridae family is represented
by two species: the Atlantic bonito (Sarda sarda) and the Atlantic bluefin tuna (Thunnus thynnus). Thus,
the fish assemblage of Gleyki Il is the oldest vertebrate marine assemblage in the eastern part of the
Black Sea, and it provides the baseline assessment for the time of the postglacial colonization of that
region by the Mediterranean fish fauna. Session 6, Tuesday Afternoon.

Gonzalez-Aguilera, Ariadna (University of California, Berkeley) & Gabriel Sanchez. Ancient fisheries of
the San Francisco Bay area: insights from the West Berkeley Museum collection. Research of ancient
fisheries in the San Francisco Bay suggests diverse use of ichthyofaunas. Diachronic analyses of Bay area
fisheries have revealed that intensification processes lead to the diminution of sturgeon size and the use
of mass-capture fishing technologies. In this study, we conduct museum-based fisheries research using
materials excavated from the West Berkeley shell mound in the 1950s. We analyze faunal remains
recovered from the site with shovel broadcast methods and materials from unprocessed column
samples using fine-grained recovery methods or > 2 mm sieves. Comparison of fish remains from each
recovery method indicates the West Berkeley fishery was directed towards the harvest of small- and
medium-bodied fishes such as Pacific herring, New World silversides, and embiotocids. These small-
bodied fishes were absent from the assemblage recovered using shovel broadcast methods. Our findings
suggest net-based fishing practices were in place much earlier than previously believed. Session 4,
Posters, Tuesday Morning.

Guiry, Eric (Trent University), Suzanne Needs-Howarth, Trevor Orchard & Alicia Hawkins. Fish bone
isotope compositions may provide fishing technology insights. Diverse fishing technologies, developed
and honed over millennia, have enabled humans to exploit aquatic resources in myriad ways. Evidence
for which technologies were used by a group in the past could reveal clues about their seasonal rounds
and may have economic and social/symbolic implications. Here we propose an approach,
complementary to traditional zooarchaeological methods, for distinguishing between fishing
technologies based on stable isotope (613C, 615N) analyses of archaeological fish bone collagen.
Drawing on limnology, ecology, and biology studies, we highlight how physical and biological processes
associated with aquatic biogeochemical cycles, as well as the size-selective nature of different fishing
technologies, could create patterning in fish isotopic compositions that differentiate between certain
fishing strategies. We explore this possibility in the context of a large (N = +2,500) isotopic database
from archaeological fish spanning the last millennium from the Lake Ontario watershed. Session 7,
Thursday Morning.
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Haberle, Simone (University of Basel). Fish for the centurion! Fish and other animal remains from a
peristyle house kitchen at the Vindonissa legionary camp, Switzerland. In the Roman legionary camp
Vindonissa (Windisch, Canton Aargau) the kitchen of an upper-class peristyle house from the second half
of the first century AD was unearthed. The kitchen floor as well as cooking facilities and an associated
waste disposal feature in the adjoining yard were exceptionally well preserved. Archaeozoological finds
document the inhabitants’ luxurious diet, which showed a strong Mediterranean influence. Alongside
domestic mammals, poultry, and songbirds, the fish remains also point to an exquisite cuisine. Popular
Roman freshwater food fish like salmonids, perch, eel, and burbot were present, but the feature also
contained oyster shells as well as the largest number of Spanish mackerel remains discovered in
Switzerland to date. The latter two items once again highlight the importance of Mediterranean imports
in the Roman provinces during the Flavian period. Session 1, Monday Morning.

Hadden, Carla S. (University of Georgia), Thomas R. Maddox, Daniel H. Sandweiss & Elizabeth J. Reitz.
High-resolution oxygen isotope sclerochronology of small Cynoscion otoliths using a modified “PreCon.”
Oxygen isotope sclerochronology (OIS) on fish otoliths provides important information about the
animal’s life history and environment. Small otoliths may not be amenable to high-resolution OIS due to
problems obtaining sufficient sample weights. Interfacing a GasBench I[I-IRMS with a modified PreCon
improves instrument sensitivity, thereby enabling OIS analysis of small otoliths, which we demonstrate
on two archaeological (mid-Holocene) otoliths from Sitio Siches, Peru. Otoliths were micro-milled at 60-
pum intervals from core to margin for a final sampling resolution of 3—5 months, yielding carbonate
samples as small as 8 ug. Internal precision exceeded 0.1%o for 613C and 0.2%. for 6180. Low-amplitude
seasonal fluctuations observed in 6180 are indicative of small seasonal fluctuations in water
temperature; a finding consistent with other paleoclimate proxies for the mid-Holocene northern coast
of Peru. Both specimens were captured in water significantly warmer than their lifetime average,
possibly reflecting warm weather anomalies, fish mobility/migration, or both. Session 4, Posters,
Tuesday Morning.

Harland, Jen (University of the Highlands and Islands). Big data: the Scottish story. Scotland has a long
maritime history and prehistory, with distinctive island archipelagos, a deeply indented coastline, and
numerous rivers rich with migratory fish. This paper will use the archaeological bone record to
investigate how people have interacted with the sea in Scotland, from the earliest evidence of human
habitation to the recent past. Using a dataset of all the published and accessible grey literature reports
from Scotland, data will be analysed using estimated frequency distributions. Questions will address fish
avoidance in the Neolithic and Iron Age, the nature of intensive marine resource use in the Viking Age
and Late Norse, and will include the historic period, which is less well understood from the
zooarchaeological perspective despite a wealth of historical documentation. This paper will explore
temporal trends in fishing and fish consumption, emphasising when, how, and why our relationship with
the sea has changed through time. Session 8, Thursday Afternoon.

Hoffmann, Richard (York University). The twelfth-century sculptures at Oloron-Ste.-Marie and the
enigma of Medieval salmon (Salmo salar L.) on the North Slope of the Pyrenees. Four sculptured panels
dated ca. 1120-1140 on a Romanesque portal at the former cathedral of Oloron-Sainte-Marie in
southwestern France depict a man who has speared a large salmon, butchers, and cooks it. What does
this unique iconography portray? The paper places this striking image of a Medieval salmon fishery into
the context of poorly-recorded salmon stocks in the local Gave d’Oloron and other waters draining the
north slope of the Pyrenees. More generally it contrasts considerable Medieval cultural attention to
salmon with the sparse presence of salmon remains in Medieval archaeology. No published studies treat
fish remains from anywhere in historic Aquitaine, and notably the entire area from the Garonne south
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and west to the border with Spain, now home to France’s only unthreatened salmon stocks. How can
interpreters confront the spatial bias, which leaves large European landscapes as terra incognita (aqua
incognita?) for ichthyoarchaeology? Session 3, Tuesday Morning.

lwaszczuk, Urszula (University of Warsaw), Wim Wouters, Anna Grezak & Marta Mierzejewska. Fishing
activity in Kharaib Al-Dasht between seventeenth to twentieth century. The settlement in Kharaib al-
Dasht, located in the Failaka Island, Kuwait has been excavated systematically since 2013 by the Kuwaiti-
Polish Archaeological Mission. The excavated area included the remains of houses and other buildings
dated to the Late Islamic period. The concentrations of fireplaces, hearths, and ovens were discovered in
the periphery of the site and inside the houses and courtyards. In the coastal waters, stone fish traps
have been documented that illustrates subsistence methods of the village. The fishing activity of the
inhabitants was confirmed by numerous artifacts, such as net weights, anchors, and hooks. Fish remains
were discovered in a great number in most of the structures dated from seventeenth to twentieth
century. The fish remains came exclusively from marine species which are still common in the Persian
Gulf. Analysis of these bones leads to a better understanding of the catching methods and changes in
fish consumption. Session 8, Thursday Morning.

Jelu, Inge (KU Leuven), Wim Wouters & Wim Van Neer. Fish length reconstruction using pike vertebrae.
The excavation of a Neolithic site at Tiel (The Netherlands) yielded a large fish bone assemblage
dominated by pike (Esox lucius). Head bones were rather rare and fragmented whereas vertebrae were
numerous and in general better preserved. Size reconstruction at the Neolithic site was hampered as
the regression equations between bone size and fish length that can be found in the literature for pike
only deal with cranial elements. Using modern skeletons of pike of known body length, we established
the ‘Global Rachidian Profile’ illustrating the variation in height, width, and length of the vertebral
centra along the vertebral column. In addition, as it appeared that the first five vertebrae have a very
characteristic morphology, regression equations for each of those five first vertebrae were calculated.
This tool gave us a better insight into the number of individuals present on the site and allowed precise
length constructions. The obtained fish length distributions led to a better understanding of the way
Neolithic fishermen obtained their catch. Session 4, Posters, Tuesday Morning.

Kennedy, Ryan (University of New Orleans). Nineteenth-century Chinese migration and the Pacific
World fish trade. Over 2.5 million people migrated from China during the nineteenth century, creating
multi-directional flows of people, things, money, and ideas throughout the Pacific World. Food was
critical in these flows, with Chinese businesses sending preserved products abroad and diaspora
populations transplanting Chinese foods and technologies to feed themselves and to produce finished
food products for export to China. This paper explores these flows by examining the trade of fish as
evidenced by fish remains recovered from several Chinese diaspora sites in the American West. | use the
kinds of fish present, their relative abundance, and their fisheries of origin to trace broad patterns in fish
supply across urban and rural Chinese diaspora sites. Ultimately, | show how the Pacific World fish trade
was driven by a complex set of factors including market demand in China, conflict between Chinese and
Anglo fishers, and the localization of Chinese fishing technologies abroad. Session 1, Monday
Afternoon.

Krylovich, Olga (Russian Academy of Sciences), Virginia Hatfield & Arkady Savinetsky. Fish bone
pathology in prehistoric shell middens from Islands of Four Mountains, Aleutian Islands, Alaska. We
analyzed fish remains from three ancient shell middens on Islands of Four Mountains (Aleutian Islands,
Alaska). The middens accumulated around 2800-1900 cal BP and around 450 cal BP. Pacific cod (Gadus
macrocephalus), Irish lord (Hemilepidotus sp.), greenling (Hexagrammos sp.), and Atka mackerel
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(Pleurogrammus monopterygius) were most common. Together, these middens produce 62 examples of
pathologically modified bones per almost 11,000 identified bones. Pacific cod and Atka mackerel - active
predators - have different sites of injuries mostly on mouth elements. Irish lords mostly have
pathologies of articular-quadrate joints. We need to investigate further to understand the causes of
these pathologies. Session 4, Posters, Tuesday Morning.

Lubinski, Patrick (Central Washington University), Virginia Butler, Meaghan Wetherell, Adam Hudson,
Deanna Grimstead, Thomas Royle, Dongya Yang & Dennis Jenkins. Are pre-Clovis age fish bones from
Oregon’s Paisley Caves anthropogenic? Excavations at Paisley Caves, Oregon, northwestern USA, have
yielded abundant faunal materials, including bones, coprolites, insects, fur, and feathers, associated
with > 260 radiocarbon dates ranging from ~16,000 to < 300 cal BP. Some of these materials derive from
the lowest levels dating > 13,400 cal BP, predating Clovis. We examined a sample of 2,870 fish remains
from these levels, which are composed mostly of tui chub (Cyprinidae, Siphateles bicolor), with a few
redband/rainbow trout (Salmonidae, Oncorhynchus mykiss). They exhibit body size estimates larger than
coyote or owl accumulations, some burning, and skeletal part distributions not correlated with bone
density, as well as being commingled in the same levels with human coprolites and a cut mammal bone.
Other lines of evidence such as digestive corrosion and articulations proved inconclusive. An
anthropogenic origin for the fish remains is more plausible than the alternatives of wave-action fish
carcass accumulations or disposal by non-human mammalian or avian predators. Session 2, Monday
Afternoon.

Maccarinelli, Angela (University of Sheffield). Was pike on the menu? Exploring the role of freshwater
fish in Medieval England. Historical sources report how freshwater fish was considered - from the
eleventh to the fifteenth century AD - as luxury food in England. The high retail price associated with
species such as pike, salmon and sturgeon proves their exclusivity and their role as symbols of social
privilege. The zooarchaeological evidence from a number of English sites (i.g,. Stafford Castle, Eynsham
Abbey) is here discussed. Such evidence supports the historical information by highlighting the higher
frequencies of freshwater species consumed in high-status sites. However, the archaeological evidence
also shows that small quantities of fish such as roach, small eel, and pike were also consumed by the
lower classes, probably purchased from the market. This paper explores the difference between the
ranges of freshwater species recovered from different site types, by looking at specific features that
could define these fishes as luxury items. In particular, species selection and the size of the fish are
investigated, as they represent meaningful variables. Session 1, Monday Morning.

Miles, Aimee (Uppsala University), Maureece Levin & Katherine Seikel. Assessing changes in nearshore
fishing and intertidal foraging practices in an eastern Micronesian island community:
ethnoarchaeological perspectives on long-term human exploitation of atoll island marine ecosystems
and its ecological impact. Atoll dwellers have an array of nearshore fishing and invertebrate harvesting
areas to choose from, including reef flats, mangroves, and seagrass meadows. Many atoll island
communities continue to rely on subsistence-level fishing and gleaning for food security, although
overexploitation and other environmental pressures have necessitated adaptable food procurement
strategies. Interviews with Indigenous community members who practice nearshore fishing and
foraging, combined with biological field surveys to assess the richness and diversity of marine species in
selected sites, can add cultural and ecological context to archaeological studies of prehistoric human
marine resource use and its long term impacts on marine fisheries. We combine these approaches with
archaeofaunal analysis to understand traditional knowledge of local marine ecology, changes in
exploited marine habitat composition, and human adaptations to these changes on Pingelap Atoll in the
eastern Caroline Islands of Micronesia (occupied by ca. 1700-1550 cal BP). We present preliminary
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results of recent field investigations and propose the integration of multidisciplinary datasets to assess
long-term human relationships with marine ecosystems. Session 4, Posters, Tuesday Morning.

Miszaniec, Jason (University of California, Davis). Lifesavers: a diachronic study of the dietary and
ecological importance of saffron cod (Eleginus gracilis) over the last 2,500 years in the Norton Sound,
Alaska. Saffron cod are a small-bodied nearshore fish found throughout the northern Pacific and
southern Arctic oceans, and are an important prey species for both contemporary human and non-
human predators. The dietary importance of saffron cod to prehistoric coastal populations in the Norton
Sound, Alaska were assessed using quantitative zooarchaeological methods from two archaeological
sites in the Shaktoolik region covering the last 2,500 years. Length reconstructions and stable isotope
analysis were applied to assess their long-term demographic and dietary change. Saffron cod were
consistently present in large quantities through all time periods. Isotopic data suggest that saffron cod
diet varied little; in contrast, fish from earlier contexts were on average smaller, which corresponds with
a warmer climatic period. Overall, these data shed new light on the dietary importance of this often
overlooked resource to prehistoric hunter-gatherers, and provide insight on the long-term effects of
climate change on local fish populations. Session 6, Tuesday Afternoon.

Mohlenhoff, Kathryn (University of Utah, SWCA Environmental Consultants). A trans-Holocene ENSO-
driven ichthyofaunal change and human response record from northern Baja California, Mexico.
Population dynamics of marine fishes to past El Nifio variation are explored using the fish record from
Abrigo de los Escorpiones, a trans-Holocene occupation from Baja California. | reveal strong correlations
between sedimentary-based records of past El Nifio and the taxonomic composition and overall
abundance of fish. The analysis suggests that El Nifio has had a strong influence on the productivity of
the marine environment across the last 11,000 years. These changes also had pronounced effects on the
human foragers that occupied the region—site use intensity dramatically declined during periods of
frequent El Nifio as a result of the depressed returns from local marine resource patches. These trends
provide a context to better understand trans-Holocene fish use from throughout coastal Alta and Baja
California, and can also inform on modern rehabilitation and conservation efforts insofar as current
climate models project increases in El Nifio frequency with global climate change. Session 6, Tuesday
Afternoon.

Morales-Muiiiz, Arturo (Universidad Auténoma de Madrid), Eufrasia Rosello-lzquierdé, Yolanda
Fernandez-Jalvo, Maria-Dolores Pesquero-Fernandez & Romina Frontini. Archaeological fish vertebral
deformation: an experimental approach. Deformed fish vertebrae research has focused on the digestive
processes of mammals (including humans) and birds, with few studies devoted to deformations caused
by alternative agents or processes. This contribution addresses diagenesis as an agent of vertebral
deformation in fish from an experimental standpoint. The effects of uniaxial compression forces on fish
vertebral bodies (i.e., centra) from fresh and dry modern skeletons of meagre (Argyrosomus regius, Asso
1801), European hake (Merluccius merluccius, L. 1758), and pouting (Trisopterus luscus, L. 1758) are
presented. These data provide a baseline to explore what agents caused deformations in the vertebral
centra of archaeozoological samples deriving from the sites of EIl Americano Il and Barrio Las Dunas
(Middle Holocene, Argentina), and Santa Catalina (Magdalenian; Basque Country, Spain). We take the
experimental frame of reference to draw inferences about the formation processes involved in the
generation of those archaeological deposits. Session 4, Posters, Tuesday Morning.

Moss, Madonna (University of Oregon), Brittany Bingham, Raven Blankenship, Upuli DeSilva, Marie
Labonte, Erica Palmer, Brian M. Kemp & Ryan Frome. What ancient DNA reveals about the ubiquitous
rockfish of the Northwest Coast. Approximately 100 rockfish species are found in the North Pacific
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Ocean (Orr and Hawkins 2008), and typically these can only be identified archaeologically to the genus
level, Sebastes. Recent study of the ancient DNA of rockfish from Coffman Cove, Alaska has identified
nine discrete species. Drawing from the life history and habitat preferences of each species, these new
data shed light on Indigenous fishing. In addition, the aDNA results expose a high proportion of mis-
identifications demonstrating the hazards of identifying rockfish. This talk will illustrate these mis-
identifications in an effort to openly discuss morphological overlap between taxa. The larger goal of the
project is to understand the long-term historical ecologies of rockfish, particularly those species
vulnerable to overfishing. Session 2, Monday Afternoon.

Nims, Reno (University of Auckland), Darby Filimoehala, Melinda Allen & Virginia Butler. Less is more,
vol 2: element selection as sampling strategy. In recent years, ichthyoarchaeologists across Oceania have
demonstrated that identifying a broad range of fish skeletal elements increases sample size, taxonomic
richness, and can substantially change rank-order abundances. Several influential studies include
recommendations to attempt identifications for every element, mirroring longstanding practices in
western North America where archaeologists usually identify all elements except branchials, fin rays,
ribs, and other indeterminate spines. While these approaches may be appropriate in some cases, we
argue that identifying all elements is an inefficient use of resources that can severely restrict the range
of excavation contexts we study and may contribute to over-representation of certain taxa. Instead, we
recommend that researchers approach the question of element selection as a sampling problem. In this
paper, we examine the effects of element selection in several biogeographic regions from across the
Pacific Ocean and discuss best practices for collecting representative samples without having to sample
beyond redundancy. Session 2, Monday Afternoon.

Orton, David (University of York), Canan Cakirlar, James Barrett, Morten Olsen, Bastiaan Star, Fausto
Tinti, Alessia Cariani, Elisabetta Cilli, Matthew Collins, Sean Desjardins, Peter Jordan, Per Palsboll,
Mikkel Winther Pedersen & Fran Saborido Rey. SeaChanges: an international training network bridging
archaeology and marine biology. The need for long-term perspectives to inform marine management is
becoming increasingly clear, but disciplinary silos continue to hold back integration of archaeological
data and approaches to this end. SeaChanges is a new training and research network on marine
historical ecology that has been established to address this challenge. A collaboration between seven
core institutions and 29 partner organisations, spread across a total of 15 countries, SeaChanges aims to
train a new generation of researchers able to operate confidently at the interface of archaeology and
marine biology from the outset of their careers. The network is composed of 15 distinct but
complementary PhD projects, covering species from herring to sperm whale, timescales from decades to
millennia, and all of Europe’s seas and beyond. This poster will provide a preview of the research to
come over the next three years, introducing the projects, themes, and methods applied across the
network. Session 4, Posters, Tuesday Morning.

Oueslati, Tarek (University of Lille). Fish remains from the Republican and Augustan levels of the Annex
of the Fortuna Augusta Temple, Pompeii. The animal remains from the Fortuna Augusta temple come
exclusively from the annex of the temple where the priests were supposed to have lived. The exiguity of
the excavated surface explains the scarcity of the hand collected bones (NISP = 1,563). On the opposite,
the high volumes of water-sieved sediments have amounted to a large assemblage of fish bones. The
strong point of this work is the capacity to compare Republican and Imperial contexts including one
cesspit for each of the Roman periods (2nd century BC and Augustan). The specificities of the consumed
fish shed light on the heavy exploitation of the estuary and coastal waters nearby the site. In fact, an
array of various small and juvenile fish taxa represented by 25 species are the main contributors within
marine resources. One exception to this result may be brought forward and regards the consumption of

18



2019 FRWG - Portland, OR

large tuna revealed by a few vertebrae and more often by scales of these large scombrids. The scarcity
of the bones of tuna could be linked to the processing of these large catches on the macellum. Also one
must not exclude the provisioning with salted tuna which was filleted before the production of
salsamenta. Comparisons with other sites from Pompeii and also from the Cardo V sewer at the Roman
site of Herculaneum will be brought forward to contextualize our finds. Session 1, Monday Morning.

Petrou, Eleni (University of Washington), Robert Kopperl, Dana Lepofsky, Antonia Rodrigues, Madonna
L. Moss, Camilla F. Speller, Lorenz Hauser & Dongya Yang. Ancient DNA reveals harvest of winter-
spawning herring populations by Coast Salish fisheries over 900 years. The extent to which different
populations contribute to ecosystem goods over long time scales is mostly unknown. Temporal studies
of population diversity are particularly important in forage fish such as Pacific herring, as they are
foundational to coastal food webs and fisheries. In this study, we investigated the relative contributions
of genetically distinct winter and spring spawning herring populations to food supplies over the last
millennium, using ancient DNA extracted from herring bones (N = 159). These bones were excavated
from two archaeological sites in the Puget Sound, Washington (Burton Acres; Bay Street Shell Midden).
Using seven nuclear DNA markers and genetic stock identification methods, we found that herring
harvests by Coast Salish fishers over a period of approximately 900 years were dominated by winter
spawning herring, a pattern which matches current spawning distributions of these fish. However, early
winter as well as spring spawning herring were detected in the older Burton Acres assemblage (915-680
ybp), and a mixed stock analysis also indicated that catches at this site were more diverse and likely
consisted of mixed populations. Our results suggest that people at the Burton Acres site used a portfolio
of herring populations and benefited from the ecological resource wave created by different spawning
phenotypes. Session 6, Tuesday Afternoon.

Redding, Richard (University of Michigan). Diet and status at Giza: fish as an indication of rank.
Excavations in Workers’ Town at Giza, Egypt, also known as the Heit el-Ghurab (HeG), over the last 30
years has yielded an enormous amount of animal bones from various contexts. Fish were an important
part of the diet in Pharaonic Egypt and over 20 species of fish have been identified at the HeG. | have
found several patterns in the distribution of fish taxa across the site. In particular, the Nile perch (Lates
niloticus) and catfish (Clarias and Heterobranchus) exhibit a negative correlation. Studies of meat
desirability and price suggest that the Nile perch should be preferred over catfish. Nile perch occur in
areas of the site that are occupied by higher status individuals and catfish occur in barracks occupied by
workers. Young cattle, a high-status diet item, show a positive correlation with Nile perch. | have used
these data to examine the dietary differences within a ranked society. Session 1, Monday Afternoon.

Reitz, Elizabeth (University of Georgia). Archaeological evidence for mean trophic levels in the Georgia
Bight (USA), 2760 BC — AD 2000. A review of 4,000 years of fisheries data suggests a decline in the
world’s fishery is associated with both environmental and cultural changes. This assessment is based on
estimates of the mean trophic level of fish biomass reported for 42 coastal zooarchaeological
assemblages from that part of the western Atlantic known as the Georgia Bight (USA). Today’s decline in
the world’s fishery is attributed, in part, to a trophic level cascade associated with commercial fishing at
high, unsustainable levels. The average mean trophic level for Georgia Bight archaeological assemblages
prior to the twentieth century is 3.3, a level higher than twentieth-century records for the region.
Archaeological data indicate that fishing at high trophic levels was sustained for thousands of years.
These data may be evidence that today’s fishery collapse has its roots in the 1500s, if not earlier, and
reflects climate change, increased catch size, new locations, and new technology. Session 6, Tuesday
Afternoon.
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Ritchie, Kenneth (Center for Baltic and Scandinavian Archaeology). Life, death and fishing at Rinnukalns,
Latvia (from the Mesolithic to the Neolithic). The famous freshwater mussel shell midden at Rinnukalns,
northern Latvia continues to reveal life (and death) in the Stone Age of the eastern Baltic. A long history
of excavation beginning already in 1874 has underscored the importance of this site for understanding
prehistoric life in this region. Excavations begun in 2011 have revealed that the scientific importance of
this site is not exhausted. The discovery of two new burials, as well as pre-midden occupation layers
dating ca. 2,000 years prior to the formation of the midden, are part of the new information being
produced. This presentation will highlight offerings of fish in the Neolithic (fourth millennium BC) burials
and evidence for the utilization of fish (possibly including smoking) by the earlier occupants. Preliminary
results suggest that small fish were an important component of the overall subsistence regime during
the midden’s formation - and this may relate to the long history of processing fish for storage at this site.
Session 8, Thursday Afternoon.

Ritchie, Kenneth (Center for Baltic and Scandinavian Archaeology) & Catherine Hartmann. How big
were the fish, really? As part of our work with the fish remains from the Neolithic freshwater mussel
shell midden site at Rinnukalns, Latvia, we noticed discrepancies in the size estimations for the
archaeological specimens. Intrigued, this led to an exploration into the reliability of these formulae and
possible sources of error in their application. This poster presents the resultant project to investigate
these questions alongside some preliminary results for perch (Perca fluviatilis Linnaeus, 1758). Inter-
analyst variability, choosing among available formulae, as well as which elements are selected for size-
estimation have all emerged as important considerations when including this aspect of fish bone
analysis. Session 4, Posters, Tuesday Morning.

Robson, Harry K. (University of York) & Eric Guiry. Stable isotope analysis of fish remains demonstrates
environmental stability across the Mesolithic-Neolithic transition. European eels (Anguilla anguilla) were
one of the most important resources to prehistoric subsistence, however, extreme behavioural flexibility
means that fishing activities likely took place in both freshwater and marine environments. Building on
previous research, we undertook stable carbon and nitrogen isotope analysis of collagen from 76 eel
bones from a column sample spanning the Mesolithic-Neolithic transition in Denmark to assess whether
eel isotope compositions could provide a marker for fishing locations, practices, and/or identify marked
differences concurrent with the introduction of agriculture. Although the 613C and 615N values had a
broad distribution suggesting diverse feeding strategies, sizes of fish, or habitats, the transition appears
to have had little impact on the eel isotope compositions. Based on archaeological evidence and
information from modern eel biology, these data suggest that these eels resided, and were likely caught,
in marine/estuarine habitats, although a freshwater origin cannot be ruled out. Session 7, Thursday
Morning.

Rosello-lzquierdd, Eufrasia (Universidad Auténoma de Madrid), Arturo Morales-Muiiiz, Blanca Ruiz-
Zapata, Manuel Garcia-Heras, Maria José Gil Garcia & Marisa Ruiz-Galvez. Swahili trade and
environmental collapse: a case study from the island of IBO (Quirimbas Archipelago, Mozambigue). Fish
remains, shell, and pollen analyses from archaeological deposits on the island of Ibo, carried in the
context of a Mozambican-Spanish research project on Swabhili trade in northern Mozambique, allow one
to trace the environmental transformation that this small and fragile coralline island endured during a
time span of ca. 500 years. Data gathered from the eleventh century CE, when trade with the Persian
Gulf started, until the late sixteenth century, one century after the Portuguese took control of the
Quirimbas Archipelago, evidence that pressure on marine and terrestrial resources appears to have
increased exponentially. Such pressures combined with periods of climatic instability and resulted in an
environmental depletion process that the bio-archaeological records, in particular pollen, reveal aiming
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at deforestation with cascading knock-down effects on the marine biotopes and animal communities.
Session 6, Tuesday Afternoon.

Royle, Thomas C.A. (Simon Fraser University), Hua Zhang, Eric J. Guiry, Trevor J. Orchard, Dongya Y.
Yang & Suzanne Needs-Howarth. Exploring the sex-selectivity of a Middle Ontario Iroguoian Atlantic
salmon (Salmo salar) and lake trout (Salvelinus namaycush) fishery through ancient DNA analysis. Prior
to European settlement, Indigenous peoples sustainably harvested Atlantic salmon (Sa/mo salar) and
lake trout (Salvelinus namaycush) from Lake Ontario for centuries. Previous studies have suggested
Indigenous peoples were able to maintain the productivity of Atlantic salmon and lake trout fisheries in
the Great Lakes region through the use of resource management strategies. Here, we sought to
investigate whether sex-selective fishing was one of the strategies Indigenous peoples traditionally used
to manage Lake Ontario Atlantic salmon and lake trout stocks. Using ancient DNA analysis, we assigned
sex identities to Atlantic salmon and lake trout remains from the Middle Ontario Iroquoian Antrex site
(ca. AD 1250-1300). The results of this analysis suggest Middle Ontario Iroquoians likely did not practice
sex-selective fishing for these taxa. Furthermore, our results demonstrate ancient DNA analysis is an
effective sex identification method for archaeological remains from fish taxa whose sex is genetically
determined. Session 3, Tuesday Morning.

Sanchez, Gabriel (Michigan State University). Indigenous stewardship of marine and estuarine fisheries:
reconstructing the ancient size of Pacific herring through linear regression models. Linear regression
models constructed from modern fish skeletal collections and applied to archaeological fish remains are
often employed by researchers to understand ancient human impacts on ichthyofaunas, to consider
changes in fishing techniques and technologies, and environmental change. In this study, | build and
apply linear regression formulae of Pacific herring (Clupea pallasii), a keystone and umbrella forage fish,
to faunal materials from Point Reyes National Seashore on the central California coast. Through the
application of these formulae to ancient Pacific herring skeletal elements, | reconstruct the standard
length of ancient Pacific herring. The findings are compared to Pacific herring standard length data
gathered by the California Department of Fish and Wildlife within Point Reyes. These data suggest that
Coast Miwok fishers may have used standardized net mesh size to capture Pacific herring selectively.
These findings are consistent with expectations from the Indigenous coastal management and ecological
literature. Session 1, Monday Afternoon.

Speller, Camilla (University of British Columbia, University of York), Kristine Korzow-Richter, Krista
McGrath, Edouard Masson-MacLean & Kate Britton. What’s the catch? Using ZooMS to identify
archaeological Pacific salmon. Pacific salmon (Oncorhynchus spp.) are an ecological and cultural
keystone species along the Northwest Coast of North America. The inability to morphologically identify
salmonid post-cranial remains to species has limited our understanding of the ecological and cultural
role different taxa played in the seasonal subsistence practices of Indigenous groups in the past. Here,
we present a rapid, cost-effective ZooMS method to distinguish salmonid species based on collagen
peptide mass-fingerprinting. Using modern reference material and an assemblage of DNA-identified
salmonid bones from the pre-contact Yup’ik site of Nunalleq, Western Alaska, we apply high-resolution
mass spectrometry to identify a series of potential collagen peptide markers to distinguish Pacific
salmonids. We then confirm these peptide markers through ZooMS analysis of the archaeological
remains. We successfully distinguish five species of anadromous salmon with this ZooMS approach,
confirming the exploitation of all five available species at Nunalleq. Session 4, Posters, Tuesday
Morning.
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Syvertson, Laura (Willamette CRA). Analyzing fish remains from legacy collections: one example from
the Columbia Plateau in Washington state (USA). Fish Hook Jim (45FR42) is a housepit village and burial
site with a rich artifact and faunal assemblage located on the Columbia River Plateau on the Snake River.
The site was first excavated by avocational archaeologists in the 1950s, and Washington State University
continued excavations at the site in 1959. In 2015, with funding and support from the U.S. Army Corps
of Engineers, Willamette CRA conducted analysis of this rich Columbia River Plateau Assemblage,
including the fish. This paper details the wide range of fish available at Fish Hook Jim, from Cyprinidae
and Catostomidae to Clupeiformes and Salmonidae. This Columbia Plateau village assemblage was
screened using nothing finer than %-inch mesh, illustrating the limitations of using a legacy collection to
understand fish use on the Columbia Plateau. Session 8, Thursday Afternoon.

Taber, Emily (Applied Archaeological Research) & Virginia L. Butler. Development and application of an
economic model of fish rank for late nineteenth-century Pacific Northwest (USA) households. Studies of
historic fish archaeofaunas can contribute to our understanding of Victorian-era consumer choice and
agency. The Pacific Northwest is an ideal setting for such studies, given the importance of fish to the
regional economy and identity. Our project used detailed archival research of newspapers (1880-1910)
to determine 1) which fishes were part of the market economy, 2) what portions were available for sale,
and 3) how cultural values about fish consumption might influence consumer purchases. Over 60
different fish taxa were sold; we used fish prices to create a simple 2-part cost rank for fishes with
multiple listings. Non-native fish (e.g., bass) were the highest ranked, while Chinook salmon were among
the low-priced fish. Archival results were used to contextualize findings from zooarchaeological analysis
of fish remains recovered from features associated with a middle-class neighborhood in Vancouver,
Washington, USA. Results suggest residents purchased some fish but also acquired fish through sport
and subsistence activities. Session 1, Monday Morning.

Wouters, Wim (KBIN — RBINS). A history of fish consumption in the town of Aalst (Belgium). Aalst is an
inland town in Belgium located along the Dender River, which is an affluent of the Scheldt basin. We
compared material from eight different sites, covering the twelfth to the beginning of the twentieth
century, and tried to look for general diachronic trends in the species composition. The species
spectrum, and the proportions of the various taxa can be related to various factors such as purchasing
power that can determine the consumed quantities of imported marine or local freshwater fishes.
Alternatively, low amounts of freshwater fish can also result from overfishing or pollution. We will show
that there is a large inter- and even intra-site variation that sometimes hampers straightforward
conclusions. Session 1, Monday Morning.

Yu, Chong (Sun Yat-sen University). Preliminary study of fish remains from Guye site, south China. Based
on the fish remains from the Guye site in south China, this research aims to establish the pattern of fish
resource exploitation in the Pearl River Delta area dating from 6000 to 5000 BP. Both qualitative and
guantitative analysis were applied on fish remains in the studied region and also will be one of the very
few in the whole country. The result of this study reveals at least 14 species of fish were exploited by the
inhabitants. The details of past environment and ancient subsistence of Pearl River Delta during middle
Neolithic were also discussed by reconstructing the body length of several species. Session 8, Thursday
Afternoon.

Zhang, Ying (Peking University). Fishing in the Neolithic Central China: case studies of Jiahu (7000-5500
BC) and Haojiatai (23001700 BC). Jiahu is one of the most important sites of early Neolithic in central
China. Previous research suggests a hunting-gathering subsistence economy which also use domestic
animals and plants as supplementary. However, the fish remains are barely researched except for the
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cyprinids. Haojiatai, on the other hand, is a recent excavated site of Longshan Culture (late Neolithic). By
studying the fish remains from these two sites, this paper intends to interpret the fishing subsistence in
early and late Neolithic in central China. The results indicate constant wetland fishing in this region;
wetland could be the key area for hunting, fishing, and gathering. Session 8, Thursday Morning.

Zohar, Irit (Oranim Academic College, University of Haifa). Swimming out of Africa: the roots of carp
domestication. The process of plants and animals’ domestication is regarded as a major evolutionary
marker in human history. Within the wide diversity of domesticated vertebrates, only fish belonging to
the family Cyprinidae appear. The timing and origin of this processes, is still unclear. Researchers
assume that cyprinids domestication evolved from seasonal exploitation of edible plants in habitats
characterized by flooded wetlands. Cyprininds survive in these habitats that are characterized by
unstable conditions of: water and salinity level, temperature and amount of dissolved oxygen. In this
study we present an ethnographic model of wetlands exploitation by multistage processes and
underwater gathering of aquatic plants and carps. We than examine the archaeological data, and
explore evidence for the roots of cyprinids and aquatic flora seasonal exploitation in wetlands habitats.
The archeological data include analyzes of more than 50,000 fish remains recovered from the Lower
Paleolithic site of Gesher Benot Ya’agov (GBY). This study suggests that GBY hominids were involved in
seasonal gathering and processing of aquatic plants and carps, similar to the activities observed in
traditional fishing populations. Session 8, Thursday Morning.

Zona, Margherita (University of Liverpool), Edouard Masson-MacLean, Ardern Hulme-Beaman, Camilla
F. Speller, Krista McGrath, Kristine Korzow-Richter & Keith Dobney. Tracing the human exploitation
and past ecology of Pacific salmon (Oncorhynchus sp.): a new species identification approach using
geometric morphometrics (GMM). Pacific salmon and trout (Oncorhynchus sp.) are an important
economic and subsistence resource for contemporary and past Indigenous peoples of the Pacific coast
of North America. Due to inter-species variability in life-histories and distribution, species-level
identification of Oncorhynchus archaeological remains is paramount for answering a range of
archaeological and (paleo) environmental questions. However, commonly recovered vertebrae are
notoriously difficult to identify to species using traditional comparative identification methods. Here, we
test geometric morphometrics (GMM), a non-destructive/cost-effective methodology for the
identification of Oncorhynchus species using vertebral shape. Initial results, using modern-wild
specimens of known species from Alaska as reference, demonstrate that GMM is effective in identifying
certain species of Oncorhynchus with a high level of confidence. These results and species-level
identifications of archaeological remains will help refine past subsistence strategies surrounding this
keystone species, and provide a deep-time perspective on pre-industrial population baselines for
modern conservation and climate change studies. Session 5, Tuesday Afternoon.
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2019 FRWG Participants Come From 18 Countries

Number of
Country Participants
Australia
Austria
Belgium
Canada
China
Denmark
France
Israel
New Zealand
Poland
Russia
Spain
Sweden
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The Netherlands
The Ukraine
United Kingdom
United States
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Overview of Previous FRWG Meetings*

Meeting N Participants N Oral Presentations N Posters

Copenhagen 1981 16 7

Sophia Antipolis 1983 30 19

Groningen 1985 28 19 5
York 1987 38 35 3
Stora Kornd 1989 32 31 6
Schleswig 33 37 5
Leuven 1993 48 36 6
Madrid 1995 57 50 12
Panama City 1997 38 32 3
New York City 1999 43 35

Pahia 2001 56 39

Guadalajara 2003 45 31 6
Augusta Raurica, Basel 2005 45 31 6
Antibes 2007 87 38 17
Poznan - Torun 75 43 7
Jeruselem 2011 64 40 12
Talinn 2013 35 32 3
Lisboa 2015 71 42 16
Sardinia 2017 75 36 14
Portland 2019 62 43 11

*1981-2015 records from Lisboa program; Sardinia 2017 from Barbara Wilkens, personal
communication.
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Stay Connected to Archaeozoology!

Join the
International Council for
Archaeozoology (ICAZ)

International Council
for Archaeozoology

ICAZ is a nonprofit organization devoted to promoting archaeozoological research of the
highest scientific standards and fostering communication among the international community
of archaeozoologists. ICAZ members number more than 500 individuals from 50 countries
around the world, all with the common interest of understanding past relationships between
humans and animals.

To join: http://alexandriaarchive.org/icaz-wp
or email: Suzanne Pilaar Birch at icaztreasurer@gmail.com

Attend the next ICAZ conference in 2022, Cairns, Australia

14t Meeting of the International Council for Archaeozoology

8—-13 AUGUST 2022; Cairns, Australia

Organising committee: Patrick Faulkner, Melanie Fillios, Jillian Garvey, Tiina Manne
For updates visit: https://www.facebook.com/ICAZ2022cairnsaustralia

Or email the organising committee at admin@icaz2022.org

Check out the Other Working Groups of ICAZ (see dates for upcoming meetings)

ICAZ Marine Mammal Working Group (MMWG)
20-21 SEPTEMBER 2019; University of Cambridge, Cambridge, UK
icazmarinemammals@gmail.com
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ICAZ Worked Bone Research Group (WBRG)

7—-12 OCTOBER 2019; Montréal, Canada
christian.gates-st-pierre@umontreal.ca

www.wbrg2019.ca, www.wbrg.net/13th-meeting-montreal-2019

ICAZ Archaeozoology, Genetics, Proteomics and Morphometrics Working Group (AGPM)
17-18 OCTOBER 2019; Museum national d'Histoire naturelle, Paris, France
ICAZ-AGPM2019.sciencesconf.org

ICAZ Archaeomalacology Working Group (AMWG)
11-13 SEPTEMBER 2020; Deccan College, Pune, India
Organised by Arati Deshpande-Mukherjee
Twitter@archaeomalacol

Details available soon!

ICAZ Taphonomy Working Group (TWG)
SEPTEMBER 2020; Madrid, Spain

Ana Belen Marin <anabelen.marin@unican.es>
https://taphonomyworkinggroup.wordpress.com
http://alexandriaarchive.org/icaz/workroman

ICAZ Roman Period Working Group (RPWG)

FEBRUARY 2021; Louvain-la-Neuve, Belgium

Silvia Valenzuela-Lamas <silviavalenzuelalamas@gmail.com>
Umberto Albarella <u.albarella@sheffield.ac.uk>

Join the Zooarchaeology Interest Group (ZIG) of the Society for

American Archaeology

Z1G is organizing a Symposium at the 2020 SAAs: “Animal Bones to Human Behavior”
22-26 APRIL 2020; Austin, Texas, USA
If interested in participating—contact

Abigail Fisher (aefisher@mail.smu.edu), Brittany Mistretta (bmistretta@ufl.edu), and Richard

Redding (rredding@umich.edu)
For more information: https://twitter.com/ZooarchSAA

Subscribe to the zooarch listserv: ZOOARCH@JISCMAIL.AC.UK
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Check out the recently published (July 2019) special
issue of International J. of Osteoarchaeology—with
12 papers from the 2017 FRWG meeting in
Sardinia.

International
Journal o Osteoarchaeology

EDITORIAL | @& Full Access

Fish and fishing communities: Understanding ancient and
modern fisheries through archaeological fish remains

Arlene Fradkin g, Harry K. Robson, Kenneth Ritchie, Gabriele Carenti, Barbara Wilkens
First published: 19 July 2019 | https://doi.org/10.1002/0a.2800

Arlene Fradkin, Harry K. Robson, and Kenneth Ritchie are Guest Editors.
Gabriele Carenti and Barbara Wilkens are Conference Hosts.
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