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• Area-based protection is a cornerstone for halting the loss of biodiversity, identifying key sites or 

seascapes of importance for biodiversity or target species3.

• Most of the available information on pelagic sharks comes from opportunistic sightings in the 

Mediterranean Sea, because standardized monitoring programs for sharks are still lacking2.

• We compiled 630 presence-only records (422 from 2016–2023) and used point process models 

(INLA/inlabru)4 to estimate makos occurrence while accounting for sampling bias.

• The model revealed a latitudinal gradient in occurrence and identifies consistent hotspots, 

especially in the Sicily Channel.

• Seasonal models (warm vs. cold months) confirm that the Sicily Channel remains a key area year-

round, supporting its relevance for area-based conservation.

This PhD project investigates the distribution, population 

genetics, and trophic ecology of the shortfin mako and 

white shark in the Mediterranean Sea. By integrating 

spatial modeling, molecular tools, and field data (eDNA, 

BRUVs, tagging), we aim to uncover patterns critical for 

conservation. 

Large marine predators like the shortfin mako (Isurus 

oxyrinchus) and white shark (Carcharodon carcharias) are 

Critically Endangered1 in the Mediterranean Sea, yet little is 

known about their ecology and population structure. Studying 

them is challenging due to their elusiveness, wide-ranging 

movements, and the lack of coordinated regional monitoring 2. 

This knowledge gap hampers conservation efforts in a basin 

heavily impacted by centuries of overfishing and complex 

management.

• Moderate niche overlap: A 17% overlap between 

juvenile white sharks and makos suggests partial 

resource sharing during early life stages in the 

Tunisian Plateau, supporting its role as a potential 

foraging area8.

• Ontogenetic shifts in isotopic niche: 

Juvenile white sharks had a broader niche 

than YOYs, while the opposite was observed 

in shortfin makos reflecting different patterns 

of habitat use and dietary breadth

• “Unexpected” dolphin signal: Bayesian mixing models revealed a notable contribution of dolphins 

to both species’ diets, possibly due to scavenging of neonatal or stillborn individuals rather than 

active predation.

• Alternative foraging strategies: In the absence of pinnipeds, Mediterranean white sharks may rely 

more on opportunistic feeding (e.g. scavenging) compared to makos, which appear to retain active 

predation patterns from early stages onward.

• Lab work for ddRAD library preparation has been completed, and forthcoming analyses will reveal 

whether the Mediterranean population is genetically distinct or connected to the Atlantic.

• Despite being highly migratory, the 

shortfin mako shows global 

population structure in mtDNA, but 

data are still lacking for the 

Mediterranean Sea5.

• Oceanographic barriers like the Strait 

of Gibraltar and Sicily Channel may 

restrict gene flow and contribute to 
genetic differentiation in the region6.

White Shark Chase: a multi-annual (2021, 2022 and 2023) research program where an international 

team of researchers is tracking the last white sharks in the Mediterranean Sea9.

We focused on identifying the most suitable 

habitats for white sharks, but our 

multidisciplinary approach also provided 

insights into other pelagic species, thanks to 

the use of complementary methods such as:

We detected white sharks at four sites from eDNA samples. Mid- and deep-water baited video 

detected 42 species of bony fishes, elasmobranchs, marine mammals (bottlenose dolphins), and 

reptiles (loggerhead turtles)

• eDNA

• Pelagic Baited Remote Underwater Video

• Deep water Baited Remote Underwater Video

• Satellite tags

• 32 individuals collected

Our goal is to inform science-based management strategies for 

large pelagic predators in a rapidly changing marine ecosystem.

• We applied a genome-wide approach 

(ddRAD-seq)7 to samples from key 

areas (inside and outside the 

Mediterranean Sea) to investigate 

population structure

This project provides an integrated assessments to date of Isurus oxyrinchus and Carcharodon carcharias in the Mediterranean, combining spatial modelling, molecular ecology, 

and trophic analyses to fill key data gaps for two Critically Endangered species

Future goals…

• Expand spatial models by integrating covariates (e.g.,salinity, slope, fishing effort) to better predict species distribution and refine conservation targets.

• Increase sample size and geographic coverage for genomic analyses to confirm population boundaries and test for local adaptation within the Mediterranean.

• Conduct long-term stable isotope and mixing model studies on adult individuals to fully characterize ontogenetic shifts and foraging ecology in both species.

• Advocate for coordinated regional monitoring programs and standardized bycatch data collection to improve conservation planning for pelagic sharks in the Mediterranean 

basin.

• Du lvy, N. K., Allen, D. J., Ralph, G. M., & Walls, R. H. L. (2016). The Con serv ation Status of Sharks, Rays an d Chimaeras in the Med iterranean Sea. IUCN, 14.
• Carpentieri , P., Nastasi, A., Sessa, M., & Srour, A. (2021). Incidental catch of vulnerable species in Mediter ranean and Black Sea fisheries—A rev iew. FAO. http s://doi.org/10.4060/cb5405en
• Hyde, C. A., No tarbartolo Di Sciara, G., Sorrentino, L., Boyd, C., Finucci, B., Fowler, S. L., Kyn e, P. M., Leurs, G., Simpfen dorfer, C. A., Tetley, M. J., Womersley, F., & Jabad o, R. W. (2022). Puttin g sh arks o n the map: A global standard for improv ing shark area -based conser vation. Frontier s in Marine Scien ce, 9, 968853. https://do i.org/10.3389/fmars.2022.968853
• Panun zi, G., Moro, S., Marques, I., Martin o, S., Colloca, F., Ferretti, F., & Lasin io, G. J. (2024). Estimating th e spatial d istribution of the white sh ark in the Mediterranean Sea via an  integrated sp ecies distribution model accoun ting for phy sical bar riers. Environmetrics, env.2876. https://do i.org/10.1002/env.2876
• Corrigan, S., Lowther, A. D., Beheregaray, L. B., Bruce, B. D., Cli ff, G., Duffy, C. A., Foulis, A., Francis, M. P., Goldsworthy, S. D., Hyde, J. R., J abado, R. W., Kacev, D., Marshall, L., Mu cientes, G. R., Naylor, G. J. P., Pepperell, J. G., Queiroz, N., White, W. T., Wintner, S. P., & Rogers, P. J. (2018). Popu lation  Co nnectivity  o f the Highly Migratory  Shortfin Mako (Isuru s oxyr inchus Rafinesq ue 1810) and Implicatio ns for Management in the So uthern Hemisp here. Frontier s in Ecology and 

Evo lutio n, 6, 187. https://doi.org/10.3389/fevo.2018.00187
• Patarnello, T., Volckaert, F. A. M. J., & Castilho, R. (2007). Pillars of Hercules: Is the Atlantic–Med iterranean transition a phylogeo graphical break? Mo lecular Ecology, 16(21), 4426–4444. https://doi.org/10.1111/j.1365-294X.2007.03477.x
• Leone, A., Arnaud-Haond, S., Babbucci, M., Bargelloni, L., Coscia, I., Damalas, D., Delord, C., Franch, R., Garibaldi, F., Macias, D., Mariani, S., Mar tinso hn, J., Megalofono u, P., Micarelli, P., Nikolic, N., Prod öhl, P. A., Spero ne, E., Stagion i, M., Zanzi, A., … Tinti, F. (2024). Population Genomics of the Blue Shark, Prio nace glau ca, Reveals Different Populations in  th e Mediterranean Sea and the Northeast Atlantic. Evo lutio nary Applications, 17(9), e70005. 

https://doi.org/10.1111/ev a.70005
• Tamburin, E., Kim, S. L., E lorr iaga-Verplancken, F. R., Mad igan, D. J., Hoyos-Padilla, M., Sánchez-González , A., Hernández-Herrera, A., Castillo-Geniz, J. L., Godinez-Padilla, C. J., & Galván-Magaña, F. (2019). Isotopic nich e an d resou rce sharing among yo ung sharks ( Carcharodon carchar ias  and Isuru s oxyr inchus ) in Baja Califor nia, Mexico. Mar ine Ecology Progress Series, 613, 107–124. https://do i.org/10.3354/meps12884
• Ferretti, F., Shea, B., Gambardella, C., Jenrette, J., Moro, S., Echwikhi, K., Schaller t, R. J., Gallagh er, A., Block, B. A., & Chapple, T. (2024). On the tracks of Wh ite Sharks in the Med iterranean  Sea. Frontier s in Marine Scien ce, 11. https://doi.org/10.3389/fmars.2024.1425511

https://doi.org/10.3389/fmars.2022.968853
https://doi.org/10.1002/env.2876
https://doi.org/10.3354/meps12884

	Slide 1

