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NHM’s DISCO Project
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DISCO Core Team at NHM

88 Adam Wall
~ Collections Manager of Crustacea
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= What'’s in the water?
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Food Security

Wil World population growth, 1700-2100 .,
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Data sources: Our World in Data based on HYDE, UN, and UN Population Division [2019 Revision]
This is a visualization from OurWorldinData.org, where you find data and research on how the world is changing. Licensed under CC-BY by the author Max Roser.
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Food Security

Increasing population + increasing wealth
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Increasing population + increasing wealth

. GDP per capita in 2011 ’ GDP per capita in 2060 thousand USD in 2011 PPP
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Increasing population + increasing wealth

millions
3,000

2013 2035

NATURAL
HISTORY




Food Security

Increasing population + increasing wealth = increased protein demand

Share of calories from animal protein vs. GDP per capita, 2013
Share of calories in the average diet sourced from animal protein (which includes meat, seafood, eggs and dairy in Data
products), measured as the percentage of daily caloric intake, versus gross domestic product (GDP) per capita,

measured in 2011 international-$.
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Increasing population + increasing wealth

= increased protein demand




Food Security

Increasing population + increasing wealth = increased protein demand
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Food Security

Increasing population + increasing wealth = increased protein demand
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Food Security

Increasing population + increasing wealth = increased protein demand
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Food Security

Increasing population + increasing wealth = increased protein demand
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Food Security

Increasing population + increasing wealth = increased protein demand
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Measuring biodiversity is critical

® Prospecting: What to farm in the ocean?
We learn that by measuring biodiversity

® Managing: How is our farming going?
We learn that, too, by measuring biodiversity

Diversity Initiative for the Southern California Ocean



How to measure biodiversity?

Terrestrial agriculture has many Marine data can be
technologies available — even satellite data more challenging to acquire

TOSUPPORT
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Classical marine biodiversity tools
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Novel technology:
Environmental DNA (eDNA)

®We can determine an organism’s species from its
DNA sequence

®We can use DNA shed into the environment to
inventory entire communities

Diversity Initiative for the Southern California Ocean



Creating a DNA “barcode”

SYSTEMS

BARCODE OF LIFE DATA
SYSTEM

DESIGNED TO SUPPORT THE GENERATION & APPLICATION OF
DNA BARCODE DATA

NATURAL
HISTORY




NATURAL
HISTORY

MUSEUM

LOS ANGELES COUNTY

Schizoporella inarmata
Diodora aspera

Eualus subtilis
Lumbrinerides platypygos
Pteropurpura macroptera
Harbansus mayeri
Paracalanus parvus
Neanthes succinea
Dorvillea (Dorvillea) sp
Anatoma kelseyi
Hoplonemertea sp A
Elthusa californica
Ophiocten sp

Euchone rosea

Salvatoria mediodentata
Ampelisca cf brevisimulata
Hesperato columbella
Ophioglycera sp

Caesia delosi

Ampithoe plumulosa
Magelona berkeleyi
Ericthonius sp SD1
Ophiosphalma jolliense
Pinnixa occidentalis Cmplx
Stenothoe estacola
Phyllodoce hartmanae
Samytha californiensis
Phisidia sanctaemariae
Teinostoma supravallatum
Pugettia venetiae

Tenonia priops
Halianthella sp A
Tubificoides parapectinatus
Nucula carlottensis
Hippomedon sp A

Leucon declivis

Using barcodes with eDNA

Collect eDNA

Community
inventory
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Example: Port study
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Example: Port study

Classical sampling eDNA sampling
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Classical vs eDNA
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eDNA challenges

e Technical challenges:
biases, determining quantities

o Reference database challenges:
of thousands of local marine species,
only a few hundred have reference “barcodes”

Diversity Initiative for the Southern California Ocean



L.A. Urban Ocean Expedition 2019

® August 19 — September 2 at AltaSea
® Dozens of taxonomists and collectors

e Collaboration with partners:
AltaSea, California Science Center,

Aquarium of the Pacific, /\
Cabrillo Marine Aquarium,
Ocean Exploration Trust,

Los Angeles Maritime
Academy, ...
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NHM'’s DISCO program is developing cutting-edge biodiversity technology,
applying the Museum’s expertise in collections

That’s why we want to know

What'’s in the water?




