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SCOPE
VISION:  To achieve a comprehensive 
understanding of microbial dynamics and 
ecosystem processes at Station ALOHA in the 
North Pacific Subtropical Gyre

MISSION:  To study the ecosystem at Station 
ALOHA in situ, at various levels of biological 

i i iorganization, and at highly resolved, nested scales 
of space and time to achieve understanding and to 
build accurate modelsbuild accurate models

Established 1 July 2014



Ginger Armbrust Dave Caron Penny Chisholm Matt Church
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Seth John Dave Karl Debbie Lindell Dan Repeta

Ben Van Mooy Joshua Weitz Angel White Jon Zehr



SCOPE Demographics
contemporary challenges  future opportunities

8

SCOPE Leadership
50

SCOPE Training/Mentoring

contemporary challenges  future opportunities

2

4

6

8

in
di
vi
du

al
s

10
15
20
25
30
35
40
45
50

in
di
vi
du

al
s

n=16
female=6
male=10

n=101
female=55
male=46

0
0‐5 6‐10 11‐15 16‐20 21‐25 26‐30 >30

# 
of
 

# of years since Ph.D.

0
5

10

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

# 
of
 

# of years since Ph.D.

• PIs cover broad range of experience, from mid-career to 
“senior” with built-in leadership succession

• SCOPE research team (graduate students/post-docs/research 
associates) is poised for next generation leadership



Building Our Legacy
O t it t t dOpportunity, respect, support and success:

It’s all about people

• Ph.D., Oregon State University (2006)
• C-MORE post-doc scholar (2006-2009)

Team member:  Angelicque White

p ( )
• Inaugural Agouron/C-MORE summer 

course student (2006), then course 
faculty membery

• Assistant Professor, Oregon State 
University (2009)

• Inaugural SCOPE investigator (2014)g g ( )
• HOT program PI-designate (1 Aug 

2019) 4 generations!



SCOPE’s Int. HQ – Univ. Hawaii

SCOPE’s Laboratory – The Pacific Ocean
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Ocean Currents, Flow Fields and Ecological Frames of Reference

Observer is fixed at Obser er follo sObserver is fixed at 
a specific location 
through which the 
fluid moves in time

Observer follows 
an individual fluid 
parcel as it moves 
in time and spacefluid moves in time in time and space

ocean eddies
Leonhard Euler (1707-1783) Joseph-Louis Lagrange (1736-1813)

ocean eddies



Modes of Field Observations in SCOPE
Ship: sample collection  underway SeaFlow / Flow Cytobot Ship: sample collection  underway SeaFlow / Flow Cytobot 
incubation experiments  arrays

Satellite:  ocean color  temperature  altimetryp y

Seaglider:  autonomous drone  temperature/salinity  O2 
fluorescence  particles  colored DOM

LR-AUV:  autonomous drone  as above for Seaglider plus 
nucleic acid sampling

Wirewalker: high-resolution surface profiler  as above for 
Seaglider  wave powered

Optical floats:  autonomous profiling instrument  as above for 
Seaglider plus bio-optics



SCOPE Field Expeditions:  2014-2020
…one hour at a timebuilding the SCOPE legacy… 

SCOPE 2020

Eddies 
(Falkor)

SCOPE 2020

MESO

HOT-LAVA

July

PDX-HNL 
transit

HOE-Legacy Series
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SCOPE:
HOE-Legacy IIHOE Legacy II

Expedition
Jul-Aug 2015Jul Aug 2015 

• Focus on diel processes
productivity  respiration  export  N2 fixation  community p y p p 2 y
composition  growth/death  microbe interactions  ’omics 
synthesis and modeling

• 12 manuscripts already published with more in preparation

• Modeling ALOHA via Hierarchical Analysis of the Light-
driven Ocean (MAHALO) project is underway under 
leadership of J. Weitz and M. Follows Later today!



• Eddy dipole
anticyclone  cyclone

Microbial Ecology of the Surface Ocean (MESO-SCOPE)

June-July • Water samples and experiments
• 12 sediment trap arrays
• Wirewalkers, Sea Flow, IFCB

y
2017

C AC



2018:  An Exceptional SCOPE Field Year
• 10 HOT cruises:  HOT-299  HOT-308, including HOT-300 (Feb 2018) 

monthly sample collection for DeLong, Caron, Repeta, Church, Armbrust, y p f g, , p , , ,
White and Karl labs

• R/V Falkor SCOPE Eddies project March-April 2018

• HOT-LAVA expedition July 2018



Dual benchmark
HOT-300 and 30-year Anniversary of Station ALOHA

Your Name
FPO Station ALOHA
University of Hawaii
Department of Oceanography
1000 Pope Rd1000 Pope Rd.
Honolulu, HI  96822



HOT-300:  Cruise and Celebration
February 2018

H-1

1st H1st H

H-1

H-1

…followed in Oct 2018 by Sta. ALOHA’s 30th birthday!

H-1
H-1



SCOPE-
Falkor
Eddies

Expedition



Diel Variability of the DCML

Aku

Opah



MESO-SCOPE Synthesis and Modeling Project

Later today!

HOE-Legacy IV  2016 MESO-SCOPE  2017 SCOPE-Falkor  2018



The Sleeping Giant Awakens
4 May 2018  6.9 mag. EQ

Region 1

07/16/18  10:00 AM

Region 2 … a unique g q
opportunity to 

study the 
Fertilization 

Potential (Fe P)Potential (Fe-P)
of a volcanic 

eruption



HOT-LAVA
13-17 July 2018

R/V K-O-K: Observations

Hilo 
Bay,

Friday 

R/V K-O-K:  Observations,
sample collections, 

incubations and deployment 
of autonomous vehicles

y
13 July

homeward
b d!bound!

S. T. Wilson, 
Chief Scientist

Later today!



i i i i GBig surprise – this is also a BIG DATA challenge
Genomes-to-Biomes



Publicly Available Data

Field ProjectsField Projects



Restricted Data – SCOPE Only

Request for J. Zehr Lab



Create and Disseminate Knowledge
bibliometrics  productivity  impacts
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Special Issue:  2018
Frontiers in Marine Science

Topics include:
F li DOMFe cycling,  DOM, 
seascape ecology, 
export, nutrients, 

phosphonate
metabolism, 
diazotrophy, 

Prochlorococcus & 
Trichodesmium… 

and more!



• Collection of 60 L&OCollection of 60 L&O
publications on biogeochemical 
and ecological processes at 
Station ALOHAStation ALOHA

• Includes contributions from 
several SCOPE investigators g
and many team members

• Published on 30 Oct 2018, 
ALOHA’ 30th bi hd !

L&O Bulletin, 
current issue ALOHA’s 30th birthday!current issue



genomes-to-biomes
SCOPE:

• CREATE A COLLABORATIVE environment

Years 1-4
• CREATE A COLLABORATIVE environment

• UNDERSTAND EMERGENT PROPERTIES of ecosystems 
h h hi hl l d d i l/ l l fi ldthrough highly resolved, nested spatial/temporal scale field 

experiments

• GENERATE AND TEST HYPOTHESES that focus on inputs 
and outputs of energy and matter through microbial ecosystems

• VALIDATE NEW THEORY and build/improve comprehensive 
ecosystem models



Looking Forward to 2019, and Beyond
• Continued HOT-SCOPE collaborations:  10

cruises scheduled for 2019 (NSF leverage)cruises scheduled for 2019 (NSF leverage)

• Continue MAHALO and MESOSCOPE synthesis y
and modeling efforts

• Complete analyses synthesize and publish SCOPE• Complete analyses, synthesize and publish SCOPE 
field, laboratory and modeling efforts

• Complete planning for SCOPE 2020 expedition



The State of SCOPE
Could Not Be Much Stronger

• A stable diverse interactive teamA stable, diverse, interactive team
• Intellectual capital and enabling technologies
• Important scientific questions
• Generous funding
• Global interest and relevanceGlobal interest and relevance

2019 should be another exciting year!



“In essence, science 
is a perpetual search 
for an intelligent and g
integrated 
comprehension ofcomprehension of 
the world we live in”

C B Ni lC. B. van Niel
(1897-1985)

Pioneer of General MicrobiologyPioneer of General Microbiology 
and unsurpassed educator


