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• International – 32 collaborating institutions in 14 nations.
• Interdisciplinary – combines natural sciences, social 

sciences, history, education, outreach
• Founded 1992 (NSF Workshop), funded by US, UK, 

Scandinavian sources
• UNESCO BRIDGES Affiliate
• Major Meetings NY 1992, Glasgow 94, Tromsø 96, St. 

John’s 97, Glasgow 01, Copenhagen 04, Quebec 06, 
Bradford 08, Edinburgh 09, Akureyri 2013, Quebec 2019, 
Reykjavik 2022, Reykjavik 2026

• Support – Denmark, Iceland, UK, Norway, Canada, US: 
 c $35 million since 1997
• Website: www.nabohome.org



Marine Historical Ecology

• Marine historical ecology examines how ocean 
ecosystems have changed over time by combining 
historical records (like old fishing logs, nautical charts, 
and naturalist accounts) with archaeological and 
paleontological data. 

• reveals what marine environments looked like before 
industrial-scale human impacts, providing crucial baseline 
data about past abundance, distribution, and ecosystem 
structure.



Why? – Shifting Baselines Syndrome

• Each generation accepts degraded ocean conditions as 
"normal" because they lack knowledge of historical 
abundance. Historical ecology documents that many fish 
populations were 10-100x larger just centuries ago, 
helping us understand the true scale of decline and set 
appropriate recovery targets.



Why? – Climate Adaptation

• By studying how marine species responded to past 
climate changes, we can better predict and manage 
current responses to ocean warming and acidification. 
Historical range shifts and population collapses offer 
lessons for today's conservation strategies.



Why - Restoration

• Understanding pre-disturbance conditions helps set 
realistic restoration targets. For instance, historical oyster 
reef extent shows these structures once protected many 
coastlines now vulnerable to storms - informing nature-
based coastal defense projects.



Why – Biodiversity Management

• Understanding the extent of species diversity in the past 
can help in restoration efforts as well as understanding 
the potential of marine systems in the future. 

• Whales before the great kill-off.



Why? Fisheries Management 

• Historical catch records reveal that many "sustainable" 
fishing quotas are based on already-depleted baselines. 
This has led to reforms in how we calculate maximum 
sustainable yield and ecosystem-based management 
approaches.



Building a Millenium Scale Paleoecology for 
the Icelandic North Atlantic
• Mobilizing archaeological and 

historical material to address 
‘Shifting Baselines’ in marine 
systems by creating deeper time 
records of the relationship 
between Atlantic Cod, Humans, 
and the environment/climate

• Heavily influenced and inspired by 
Marine Historical Ecology and the 
OPI initiative as well as the work of 
Guðbjörg Olafsdóttir and Ragnar 
Edvardsson and many others



How? Using fish bones from archaeological sites dating from the 9th to 
the 19th centuries in Iceland: Sites Samples (MNI measurable elements)

Site Dates Location Ref Lat Long Num.otoliths
Akurvik mid 12th-16th century NW Fjords - Húnaflói Amundsen et al 2004 65.9918 -21.3149 48

Gjogur 14th century NW Fjords - Húnaflói
Kirovgorskaya et al 
2005 65.9877 -21.3506 3

Gufuskalar 15th century West coast - Snæfellsnes Feeley et al 2010 64.9040 -23.9360 54
Finnbogastadi
r 18th century NW Fjords - Húnaflói Edvardsson et al 2004 66.0124 -21.4948 0
Skalholt late 17th century South Hambrecht 2011 64.1281 -20.5291 0
Tjarnagata 3c late 18th early 19th century Reykjavik Perdikaris et al 2002 64.1454 -21.9442 0
Sandvik 10th century NW Fjords - Húnaflói n/a 65.7027 -21.4240 0
Moakot 18th century Reykjanes Peninsula n/a 64.1551 -21.9956 0
Hjalmarvik 10th - 14th century NE Iceland Dupont-Hebert 2020 66.2218 -15.6464 0
Utskalar early 11th-mid12th century Reykjanes Peninsula n/a 64.0778 -22.6673 6
Kollsvik mid 18th  century NW Fjords - Breiðafjörður Edvardsson et al 2020 65.6070 -24.3416 48
Kotid late 9th-10th century Skagafjord Cesario 2021 65.7296 -19.4785 6
Svalbard 15th-18th century NE Iceland Dupont-Hebert 2020 66.2045 -15.7186 0

Vatnsfjord 18th-early 19th century NW Fjords - Húnaflói
McGovern et al 
NORSEC 2005 65.9420 -22.4987 42

Strakey 11th century NW Fjords - Húnaflói n/a 65.8324 -21.2805 12
Næfurstaðir 10th century Skagafjord Hegranes Cesario 65.6902 -19.4636 12
Grænagerði 10th century Skagafjord Hegranes Cesario 65.7202 -19.4681 14
Breidavik early 15th-19th century NW Fjords - Breiðafjörður Edvardsson et al 2020 65.5435 -24.4145 368

Fornleifastofnun Islands/Archaeology Institute Iceland, NABO,
University of Iceland, University of Massachusetts Boston, 

Universite Laval, Quebec, University of Maryland, City University of New York



Trophic and primary productivity 
reconstruction – Moshfeka/Misarti/Efird
• Changes in Atlantic Cod diet over 

the last 1100 years around Iceland
• Proxy for marine ecological change

• Compound specific analysis for 
primary productivity proxies – 
plankton productivity through 
time. 

• Following Olafsdóttir and Patterson 
and others.... But building on the 
Pacific experience – Misarti, West, 
Szpak etc.



Age-size relationships in Atlantic Cod
Campana/Moshfeka/Efird
• Growth rates through time.
• Memory and perception

• How ‘big’ is a big fish? 
• We are tracking this across the last 

millennium
• How old is a big fish?

• Investigate spawning years.

• Coupling the size data with trophic 
data from the same specimen. 

• Building on and possibly changing 
our NABO fish trade story. Images fron the Idaho Virtual Museum



Historical Context - Juliusson

• Fish demographics have led to a 
rewrite of Icelandic human 
demographics.

• Every specimen we are using 
was recovered by a human.

• The historical work gives us data 
on the motivations and 
constraints operating in Iceland

• Dr Arni Daniel Juliusson



Otoliths – (if a fish had an ear 
this would be its ear bone)
Campana et al 2025 – Science 
Advances

• O18 SST 
• Age-at-death
• Size (forklength)
• Individual growth rates 
• Trophic data 
• When larger numbers are 

present -  mortality curves.
• Campana and Misarti

Edvardsson et al 2019 



https://www.science.org/doi/10.1126/sciadv.adt4782
2025 Campana, Hambrecht, Misarti, Moshfeka, Efird, Shaal, Olafsdóttir, Edvardsson, Júlíusson, 

Hjörleifsson, Feeley, Cesario, Palsdóttir

Edvardsson et al 2019 

https://www.science.org/doi/10.1126/sciadv.adt4782


Size Change through Time

• Our size record goes back to 950 
CE

• Possibly an obvious point – but 
now very well illustrated

• Cod were a lot bigger before the 
advent of modern fisheries



Size and Growth Rate

• Fish were bigger and they also 
grew much more slowly in the past

• Density dependance – more fish 
meant more competition and slower 
growth

• Possible disconnect between size 
and age

• The size of a fish might no longer 
correlate with perceived age

• The big ones are younger than we 
might think – increased pressure on 
reproductive capacity… 



Mortality Curves for Atlantic Cod Campana

• Mortality curves and demographic 
change in Atlantic Cod – through 
otolith analysis as well as SI and 
allied aDNA projects. 

• Preliminary results are surprising 
and have been presented to 
fisheries stakeholders…. 

• While we anticipate that all of our 
data will be of interest to fisheries 
stakeholders – this first dataset has 
created great interest.

• Campana



Mortality Curves

• How many fish die in a population that is 
not being fished – how many die 
naturally?

• This (z) is a baseline statistic fisheries use 
to determine catch levels.

• Today, Atlantic Cod ‘z’ is assumed to be .2 
(this translates to a rough 18% natural 
mortality rate)

• We were able to test this metric against a 
1000 years of data on Atlantic Cod – what 
was especially important was our ‘z’ in 
the periods before intensive fishing.

• Our data is telling us that the fisheries 
assumed ‘z’ is correct.



Way forward

• Possible way to determine age of 
sexual maturity

• Trophic reconstruction – 
paleoecology of the Icelandic 
coastal marine ecology

• Trophic life histories of individual 
fish through time – SI analysis of 
vertebral increments – Efird

• aDNA parallel pathways
• Communication with fisheries 

industry



If the past 
teaches what 
does the 
future learn?

• Our work suggests that in the case of Icelandic Cod fisheries ‘z’ 
is correct. Overfishing is a more complex problem than a 
misaligned mortality rate.

• Human induced pressure on Icelandic Cod begins in the 15th 
century (not the 19th)

• The relationship between size and age changes through time – 
the size of a fish is not guarantee of age (and reproductive 
potential/capacity) – this particular point is not a new 
discovery, it is just something that can now be well illustrated 
with archaeological data. 

• Is any of this useful to modern fisheries managers? 
• 2025. Campana, Hambrecht, Misarti, Moshfeka, Efird, Shaal, 

Olafsdottir, Edvardsson, Juliusson, Hjorleifsson, Feeley, Cesario, 
Palsdottir. Mortality Drives Production Dynamics of Atlantic 
Cod Through 1100 Years of Commercial Fishing. Science 
Advances, vol 11, issue 6. - 
https://www.science.org/doi/full/10.1126/sciadv.adt4782
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