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Channel Islands National Park
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Blue = Pelagic, Black = Oceanography, Red = Intertidal, Yellow = Benthic/Subtidal
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1. Provide data to inform managers and society about
patterns of biodiversity across taxa, space, and time
* [ntegrate existing data
* Develop new methods & products

MBON Prototype:

2. Build a framework to facilitate MBON development under

diverse circumstances
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Progress, by Taxonomic Group

Whale soundings (D, A)
Marine mammals (D)

Otter sightings (D)

Shore birds (A)

Shallow subtidal fish (A)
Fish larvae (A)

Deep reef fish/inverts (A)
Shallow reef fish/inverts (A)
Shallow subtidal inverts (A)
Beach invertebrates (A)
Soft-bottom benthos (A)
Reef epibinthos (A)
Subtidal algae/sessile inverts (A)
Kelp canopy (A)
Phytoplankton (A)

Water column microbes (A)

Measurement Class:

0

1 2 3 4 5 6
Step, Kissling 2018

D: Occurrence (EBV “distribution”)

A: abundance or density (EBV “abundance”)
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Focus on time series
oldest: 35 yrs
youngest: 18 yrs

14 Data packages
published
stable, immutable
with DOI

Spanning taxa from
microbes to whales




BOEM

Bureau oF Ocean Enerey Manacement

Platform regions

# Pt. Conception
& West SB Channel
¥ EastSB Channel
¥ Orange County

Variable to plot

Decommissioning Alternative

Complete removal -

1S

APy
Leafiet | © OpenStreetMap contributors, CC-BY-SA

https://meyer-gutbrod.shinyapps.io/Decommissioning_ WebApp/

Net Environmental Benefit Analysis
of offshore platform decommissioning alternatives

Leave in Partial Total
place Removal Removal

Users:
— US Bureau of Ocean Energy Management
— CA State Lands Commission
— Petroleum industry (e.g. Exxon, Chevron,

Venoco)

Meyer-Gutbrod et al., in prep



California Sheephead Abundance in CINMS

The California sheephead {Semicossyphus pulcher) is a large and beautiful fish
that plays an important role in the food web of kelp forests and rocky reefs in
southern California. Sheephead are also a popular sport fish for recreational
and commercial fishing and a draw for SCUBA divers.

n of Condition Reports

Abundance of California Sheephead
Semicossyphus pulcher (> 10 cm)

E——— Channel Islands 2b
F INDIC
F INDICATORS
KEY HUMAN ACTIVITIES
02, Q13: Contaminants in fish
Q14, Q15: Marine debris abundance
Q15: Commercial fishing activity level

Q15: Recreational fishing activity level
Q14/15: Boating activity level

\/

08: Nesting birds
Colony size & fledging rate

KEY CLIMATE & OCEANOGRAPHIC DRIVERS
Q1,13: Nitrogen:Phosporus
# Q3: Sea surface temperature
&3: Seafloor temperature

mean density/30 minute count (2000 m?)

J 08, Q10: Kelp forest fish
o - Species abundance & size
A A N A A A A A A A ] structure, diversity indices
Average density of California sheephead at Channel Island National Park
kelp forest monitoring sites at the five islands in CINMS. Sheephead density
was averaged across all monitoring sites at each island to examine overall
sanctuary trends. Note that juveniles (< 10 cm) were excluded from analysis.
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Average density of California sheephead observed by SCUBA divers at
14 sites across four islands in CINMS monitored by the PISCO kelp
forest monitoring program. Observed density was averaged across all
monitoring sites at each island to examine overall sanctuary trends.




How does biodiversity affect ecosystem function and
stability?

Understanding the factors that dampen variability of biomass production is
a core concept of Ecology
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However, most empirical and theoretical studies which have investigated ecological
variability and its relation with biodiversity have focused on local scales



Species diversity begets stability

Real-world ecosystems are complex:
from populations of single species to
multi-species communities to

metapopulations and metacommunities

Asynchronous species
dynamics trumped
asynchronous spatial
dynamics to stabilize
metacommunity
biomass in the kelp
forest understory

Lamy et al. 2019, Ecology, Wang et al. 2019, Ecography

Organizational levels
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New Products: Deep learning for image analysis

Typical machine learning Deep learning

Engineer required Benefits

throughout Generalizes to your data
Fully automated - no feature selection
a Time consuming High accuracy

' (months) Leverages
‘ " Select classifier Scalable services

Only works on .
Annotation system

specific type of Cluster processing
data Fast classification on GPUs

BisQue | VIO




age management & annotation BISQue VIO

BisQue @Create- @Upload @Downloadv Analyzev Browsev Find resources using tags @Dmitryv @-

& Delete Q' ® Dﬂ |§] Export v @ Operations v Annotation status » 5 Watersipora-Reef

Image: 5496x3670 ch: 3/16bits Scale: 25% Metadata

Annotations Graphical Metadata Analysis
Current children: 101

& Visibility + E§ Add [l Delete @ Color Stats v

Type:Name
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[#] & Porifera - Tethya californiana
[¥] & Porifera - Tethya californiana
[#] & Porifera - Tethya californiana
[#] & Porifera - Tethya californiana

[#] & Porifera - Tethya californiana
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New Products: Remote Sensing

Phytoplankton functional diversity

Phytoplankton pigment communities defined Bio-optically modeled PFTs give us
with cluster, EOF analyses as proxy for PFTs the links to PACE/ESBG
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Bio-Optical Models Extend Biomarker Pigment Time Series

e e+ mmem s = o me m———

v O s B R Model Retrievals ~ R?

TChlb (green algae) | 0.815
HexFuco (haptophytes)| 0.733
Fuco (diatoms) 0.856
Perid (dinoflagellates) | 0.887

Zea (picoplankton) | 0.541
Pigment EOF Mode 1 (Early
upwelling mixed bloom) 0.884
Pigment EOF Mode 2
(Diatoms vs. mixed nano-/pico-
plankton) 0.852
Pigment EOF Mode 3 (Pico-
plankton vs. haptophytes) 0.454
Pigment EOF Mode 4
(Dinoflagellates vs. mixed
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*Catlett et al., in prep.



New Products: Remote Sensing

Kelp condition, age, and forest extent

April June August
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Bell & Siegel in prep
Bell et al. L&O 2018
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Scalable Aquaculture Monitoring System
Pls: Siegel, Bell, Cavanaugh, Miller, Nidzieko, Nelson, Reed




Giant kelp creates a diverse ecosystem

Giant kelp increases biodiversity Giant kelp stability indirectly stabilizes the
through physical engineering community via its effect on biodiversity

Community Stability B

Species stability : Species asynchrony

Species richness

Giant kelp stability

Miller et al. 2018, Proc. Royal Soc. B., Castorani et al. 2018 Ecology Lamy et al. Ecology in review



Environmental Microbiology (2018) 00(00), 00—-00

New Products: Genomics
Microbial and phytoplankton diversity & community structure

Mock community deviation from expected
abundance with four different primer sets:
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Wear et al. 2018,
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Alphaproteobacteria Deltaproteobacteria  Gammaproteobacteria

Catlett et al. 2018, submitted

doi:10.1111/1462-2920.14091

Relative Abundance
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Mock communities revealed unexpected
iIssue with common methods

Division

[ Cercozoa

L] Chlorophyta

L] Cryptophyta

] Dinoflagellata
] Haptophyta

] ochrophyta
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Environmental DNA captures the fine scale and hierarchical
spatial structure of kelp forest fish communities

e S Eingraulis spp.

Garibaldi

\

Senorita

>CDNA

(12S)
Visual Survey

(2001-2019 SBC
LTER)

Spatially stratitied sampling of 49 water samples on 27
transects across 11 rocky reefs

Lamy et al., in prep.



eDNA and Acoustic Telemetry Detection of Great White Sharks

SHARK
SIGHTED
TODAY

>

ENTER WATER

Lafferty et. al 2018, Frontiers Mar. Sci.
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Partnership for Interdisciplinary Studies of Coastal Oceans

NATIONAL

PARK
SERVICE

Compare sampling efficiency across methods:
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