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FAU RESEARCH PILLARS



Campus acreage:  144 
Campus buildings:   32
Staff:  ~200 ;  28 Faculty



FAU‐HBOI IS PRIMARILY A “SOFT MONEY” RESEARCH INSTITUTE

RESEARCH FUNDING DURING FY18:

Funding Source Amount
Federal $4,267,054
State $1,005,079
Industry & other $1,641,340
HBOI Foundation $1,777,132
Specialty License Plates $1,917,634
Philanthropy/development $174,035

TOTAL $10,782,274



• Aquaculture & stock enhancement (seaweed, shellfish, shrimp, fish)

• Marine biomedicine & biotechnology (cancer treatments and antibiotics)

• Marine microbiology, genomics & metabolomics (genetic fingerprinting)

• Marine ecosystem health (monitoring, nutrient pollution, restoration)

• Harmful Algal Bloom (HAB) dynamics (causes & ecosystem/human effects)

• Coral reef ecology, health and conservation (disease assessments, mapping)

• Ocean engineering & technology (novel instrument development)

• Ocean optics and underwater imaging (satellite remote sensing, new sensors)

• Ocean exploration & technology (NOAA Cooperative Institute)

• Ocean dynamics & modeling (fluid dynamics and biophysics)

• Marine mammal research & conservation (epidemiology, rescue)

• Population dynamics & behavioral ecology (dolphins, whales, sharks)

• Fisheries ecology & conservation (protected species, tracking)

• Biogeochemistry (marine plastics, nutrients, carbon cycles)

HBOI Primary Research Areas



Dr. Paul Wills
Dr. Susan Laramore
Dr. Megan Davis
Dr. Dennis Hanisak

Cultured organism nutrition, health and disease (macroalgae, crustaceans, shellfish, fish, etc.)
Industry partnerships (e.g. Zeigler, Seaventures)

Integrated multi‐trophic aquaculture (IMTA)
Stock enhancement and restoration (e.g. Bonefish & Tarpon Trust)
Sustainable and responsible aquaculture, food safety (Aquaculture Without Frontiers)



Dr. Amy Wright
Dr. Esther Guzmán
Dr. Guojun Wang
Dr. Peter McCarthy
Dr. Shirley Pomponi
Dr. Nick Dickens
Dr. Tracy MincerBioinformatics and metabolomics

Microbiology (e.g. dynamics of pathogenic bacteria)
Sponge biotechnology & natural products 
Cancer cell biology 
Natural products chemistry & drug discovery

New therapeutic compounds for cancer
New antibiotics

Harmful algal bloom toxins

Center for Excellence in Biomedical and Marine Biotechnology
Marine organism specimen collection

(30000 marine macro‐organisms & 19000 microbial organisms)
Natural products collection



Dr. Jim Sullivan
Dr. Matt Ajemian
Dr. Josh Voss
Dr. Dennis Hanisak
Dr. Brian Lapointe
John Reed, M.Sc.
Dr. Jordon Beckler
Dr. Tracy Mincer

Fisheries ecology and conservation
Coral reef research (e.g. discovery, mapping, molecular ecology, etc.)

Robertson Coral Reef Research & Conservation Program
Marine botany (e.g. macroalgae and seagrass)
Harmful Algal Blooms

(ecological dynamics, monitoring and toxins)
Phytoplankton dynamics
Nutrient dynamics
Plastics pollution
IRL Observatory Network (IRLON)



Dr. Dennis Hanisak



Dr. Fraser Dalgleish (affiliate)
Dr. Bing Ouyang
Dr. Mike Twardowski
Dr. Anni Vuorenkoski Dalgleish
Dr. Jim Sullivan
Dr. Aditya Nayak
Dr. Sid Verma

Novel instrument development and applications
LIDAR, autonomous sensors, in situ holographic imaging, optical sensing 

Deployment platforms and instrument integration (e.g. Wave Glider, SPRAY glider)
Industry Partnerships (Raytheon, Liquid Robotics, SeaCorp, etc.)
Compressive sensing, machine learning, big data
Defense research

ONR, DOD, DARPA, classified projects
Tech Runway

small business startups



Dr. Fraser Dalgleish (affiliate)
Dr. Bing Ouyang
Dr. Mike Twardowski
Dr. Anni Vuorenkoski Dalgleish
Dr. Jim Sullivan

Satellite remote sensing
In situ optical measurements

calibration/validation activities
Optical modeling

radiative transfer, compressive sensing
Instrument development and calibration

VSF and absorption sensors, holographic cameras, laser based sensors
Optical particle detection, characterization and dynamics

particle orientation, composition, size distributions, etc.



Dr. Shirley Pomponi
Dr. Josh Voss
Dr. Dennis Hanisak
Dr. Jim Masterson
John Reed, M.Sc.

Mesophotic reef exploration
Sponge ecology
Natural products collection
Exploration Command Center

remote telepresence
Technology development
International collaborations

Cuba reef study – 2017‐18

Johnson Sea‐Link  & archives



Dr. Laurent Cherubin
Dr. Mingshun Jiang
Dr. Aditya Nayak
Dr. Sid Verma

Ocean modeling and biophysical processes
circulation models of the IRL and other ecosystems
effects of climate change 
biophysical interactions

Physical‐biogeochemical ocean observations and coupled models
measurements using novel AUV/ROV technology
water quality impacts in the IRL and Florida reef tracks
fish spawning and aggregations



Dr. Annie Page‐Karjian, DVM
Dr. Greg O’Corry‐Crowe
Steve Burton
Marilyn Mazzoil
Adam Schaefer, MPH

Epidemiology, population health & pathology
Marine wildlife veterinary medicine & research
Dolphin research

photo ID, population dynamics, health
Manatee, Right whale & sea turtle research
Marine mammal stranding & rescue



Dr. Greg O’Corry‐Crowe
Dr. Matt Ajemian

Ecology, behavior and evolution of marine apex predators
dolphins, sea lions, beluga whales, sharks, etc.

Ecology and physiology of protected fish species
Gene flow and dispersal

molecular techniques, genetics/omics
Population structure and movement patterns

tracking telemetry, acoustics, photo‐ID



PILLAR ESTABLISHED IN 2017, LEADERSHIP TRANSITION IN 2018

PURPOSE:

WITH HBOI SERVING AS LEAD, LEVERAGE THE DIVERSE OCEAN AND
ENVIRONMENTAL SCIENCE & TECHNOLOGY EXPERTISE ACROSS THE FAU SYSTEM TO
FOSTER COLLABORATIONS AND PARTNERSHIPS TO PROMOTE/ENHANCE RESEARCH
EXCELLENCE.

STRATEGIC GOALS:

RECRUIT NEW FACULTY TO ENHANCE RESEARCH CAPABILITIES.

DEVELOP INTERDISCIPLINARY RESEARCH INITIATIVES AND CENTERS OF EXCELLENCE
TO GROW THE FAU RESEARCH ENTERPRISE.

CREATE NOVEL EDUCATION, OUTREACH AND DEVELOPMENT PROGRAMS.

ABOUT THE HARBOR BRANCH RESEARCH PILLAR:



THE ROLE OF FAU HARBOR BRANCH
SCIENCE TECHNOLOGY LEADERSHIP



THE CHALLENGE:

THERE ARE CURRENTLY OVER 70 FAU PROFESSORS WHO COUNT THEMSELVES
AS MEMBERS OF THE HARBOR BRANCH PILLAR.

THE HARBOR BRANCH PILLAR IS THE LARGEST (IN MEMBERSHIP) AND BROADEST
IN RESEARCH SCOPE OF ALL THE PILLARS.

COLLABORATIONS & PARTNERSHIPS WITHIN FAU:

HBOI, I‐SENSE, I‐BRAIN & I‐HEAL
SEATECH
COLLEGE OF SCIENCE (BIOLOGY, ENVIRONMENTAL SCIENCE & GEOSCIENCES)
FLORIDA CENTER FOR ENVIRONMENTAL STUDIES
HONORS COLLEGE
COLLEGE OF ENGINEERING AND COMPUTER SCIENCE (OME)
COLLEGE OF MEDICINE
COLLEGE OF NURSING
COLLEGE OF BUSINESS
COLLEGE OF ARTS & LETTERS (SOCIAL SCIENCE)…



DEVELOP PILLAR RESEARCH THEMES,  FACULTY TEAMS AND THEME “CHAMPIONS” FOR SUCCESS.

WATER QUALITY
(NUTRIENT EUTROPHICATION, HABS, TOXINS, HUMAN HEALTH, POLLUTANTS,
MONITORING, MITIGATION, MANAGEMENT, POLICY)

CONSERVATION
(MARINE MAMMALS, SEABIRDS, TURTLES, SHARKS/RAYS, FISHERIES,
SEAGRASS, EVERGLADES, COASTAL RESILIENCY, OCEAN PLASTICS, POLLUTION)

OCEAN ENGINEERING
(SENSOR DEVELOPMENT, MODELING, BIOTECHNOLOGY, DEFENSE, ENERGY)

AQUACULTURE & FOOD SAFETY
(FOOD STOCKS – SCIENCE, SAFETY & SECURITY, STOCK ENHANCEMENT)

BIOMEDICAL
(NATURAL PRODUCTS, TOXINS, METABOLOMICS/GENOMICS, HUMAN HEALTH)

OCEAN EXPLORATION
(MESOPELAGIC RESEARCH, CORAL REEFS, NOVEL SENSORS)

CLIMATE CHANGE AND BIOGEOCHEMISTRY
(COASTAL RESILIENCY, SEA LEVEL RISE, OCEAN ACIDIFICATION, NUTRIENT
DYNAMICS, EXTREME EVENTS)

BUILDING THE HARBOR BRANCH PILLAR:



RECENT PILLAR ACCOMPLISHMENTS:
FIVE PILLAR FACULTY HIRES COMPLETED:

1. ELECTROCHEMIST (JOINT HIRE W/ I‐SENSE)
2. BIOGEOCHEMIST (JOINT HIRE W/ WHC)
3. OCEAN ENGINEER ‐ FLUID DYNAMICS (JOINT HIRE W/ OME)
4. OCEAN ENGINEER ‐ COMPUTATIONAL (JOINT HIRE W/ OME)
5. DEVELOPMENTAL BIOLOGIST (JOINT HIRE W/ WHC)

COMPLETE FACULTY RECRUITMENT – 3 MORE STRATEGIC HIRES IN FY20

CONTINUE: PILLAR SCIENCE LECTURE SERIES, PROMOTING VISITS BY POTENTIAL
SCIENTIFIC AND INDUSTRY PARTNERS, BUILDING FACULTY PARTICIPATION,
ENGAGING STAKEHOLDERS (E.G. WATER MANAGERS, POLICY MAKERS, COMMUNITY
LEADERS, PHILANTHROPY, ETC.), FACILITATING PILLAR OUTREACH AND
COMMUNITY ENGAGEMENT.



TECHNOLOGY DEVELOPMENT

PILLAR RESEARCH HIGHLIGHTS:

UNDERWATER HOLOGRAPHIC VIDEO MICROSCOPE
(NSF)



TECHNOLOGY DEVELOPMENT

PILLAR RESEARCH HIGHLIGHTS:

CUBESAT IMAGER FOR OCEAN ECOLOGY
(NOPP/ONR)

GOAL: DEVELOP AND LAUNCH
NOVEL IMAGING SYSTEM ON A
CONSTELLATION OF CUBESATS
TO MEASURE VITAL OCEAN
ECOLOGY PARAMETERS FOR US
NAVY MODELS



PILLAR RESEARCH HIGHLIGHTS:

HYBRID AERIAL/UNDERWATER ROBOTIC SYSTEM (HAUCS) 
GOAL: SCALABLE, ADAPTABLE SENSING AND MAINTENANCE OF AQUACULTURE FISH
FARMS

TECHNOLOGY DEVELOPMENT



PILLAR RESEARCH HIGHLIGHTS:

ROBUST ACOUSTIC SENSING WITH UNDERWATER INFLATABLE PASSIVE SONAR ARRAYS
GOAL: IMPROVING NAVAL CAPABILITIES IN TIGHT PAYLOAD SPACES

TECHNOLOGY DEVELOPMENT



PREVIOUS RESEARCH & DEVELOPING UNIQUE FUNDING OPPORTUNITIES (DARPA)

PILLAR RESEARCH HIGHLIGHTS:

LARGE TERRITORIAL FISH CAN HAVE
STRONG VOCALIZATIONS RELATED TO
THEIR ENVIRONMENT AND BEHAVIOR.

THESE FISH ARE FOUND TO BE AGGRESSIVE
AND VOCAL TOWARDS “NON‐NATIVE”
THREATS (E.G. DIVERS).



PILLAR RESEARCH HIGHLIGHTS:
DARPA FUNDING (~ $6M PENDING PROJECT)

THE BEHAVIOR AND UNIQUE VOCALIZATIONS OF THESE FISH COULD BE USED AS A NATURAL
DETECTION AND WARNING SYSTEM AGAINST FOREIGN “THREATS”.



JOHNSON‐SEA‐LINK
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PILLAR RESEARCH HIGHLIGHTS:
BIOMEDICAL RESEARCH:

HBOI HAS BUILT AN EXTENSIVE LIBRARY OF UNIQUE
DEEP‐SEA ORGANISMS WHICH ARE USED IN NATURAL
PRODUCTS DISCOVERY EFFORTS.



THE NATURAL PRODUCTS LIBRARY (>30,000 SAMPLES) IS TESTED BROADLY AT
HBOI AND THROUGH COLLABORATIONS, FOR EXAMPLE:

DRUG RESISTANT BACTERIA (HBOI)
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MALARIA (UCF)

MRSA 
MIC :  1 µM  SI  >80     

Latent M. tuberculosis
MIC :  1 µM  SI: 17

DD2 resistant P falciparum 
EC50= 290 nM SI: 62.5 
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CANCER (HBOI)

Pancreatic Cancer
Inhibits autophagy; induces apoptosis

PILLAR RESEARCH HIGHLIGHTS:



PILLAR RESEARCH HIGHLIGHTS:
BIOMEDICAL RESEARCH

ACTIVE RESEARCH IS CURRENTLY ONGOING TO FIND THERAPEUTIC COMPOUNDS
TO TREAT PANCREATIC CANCER, TRIPLE NEGATIVE BREAST CANCER AND LUNG &
COLON CANCER.

+
Cancer CellsMarine Natural

Compound

Selective 
killing of 

cancer cells

make cancer 
cells less 
metastatic

Lower 
resistance to 

chemotherapy
Make cancer 
cells more 

recognizable 
by immune 

system

Prevent cancer 
initiation and 
progression Starve the 

cancer to 
prevent it 

from 
growing



PILLAR RESEARCH HIGHLIGHTS:
HARMFUL ALGAL BLOOM (HAB) RESEARCH

REPORTED HAB OCCURRENCES

FLORIDA IS LIKELY THE MOST HAB IMPACTED STATE IN THE US

WORLDWIDE, HABS ARE INCREASING NOT ONLY IN GEOGRAPHICAL LOCATIONS, BUT ALSO
IN FREQUENCY, DURATION AND SEVERITY



PILLAR RESEARCH HIGHLIGHTS:

HARMFUL ALGAL BLOOM (HAB) RESEARCH
ECOLOGICAL DRIVERS (NUTRIENT, LIGHT, TEMPERATURE)

ECOLOGICAL EFFECTS (HYPOXIA/ANOXIA, TOXINS, TROPHIC
TRANSFER, HUMAN HEALTH)

MONITORING & MODELING
POLICY & SOLUTIONS



Healthy Environment & 
Population

FAU/HBOI & Partner 
Expertise 

Florida HAB Crisis

Population Health 
Impacts

FLORIDA CENTER FOR COASTAL & HUMAN HEALTH
Est. August 2018 at FAU Harbor Branch 



RECRUITING STAKEHOLDERS & STRATEGIC PARTNERS

CONDUCTING CRITICAL RESEARCH

FLORIDA CENTER FOR COASTAL & HUMAN HEALTH



MOVING TO CLASSIFIED RESEARCH

PILLAR RESEARCH HIGHLIGHTS:



MOVING TO CLASSIFIED RESEARCH

PILLAR RESEARCH HIGHLIGHTS:

HBOI IS BUILDING THE VARIABLE DEPTH SONAR (VDS) DEPLOYMENT SYSTEM
(DART) AND WILL CONDUCT FULL SYSTEM TESTING WITH RAYTHEON AND THE NAVY



MOVING TO CLASSIFIED RESEARCH

PILLAR RESEARCH HIGHLIGHTS:

THERE ARE CLASSIFIED ELEMENTS
TO THIS PROJECT AND HBOI IS
IN THE PROCESS OF BECOMING A
CLEARED FACILITY.

VDS SYSTEMS ARE USED IN ANTI‐
SUBMARINE WARFARE (ASW)

THE DUAL ARRAY TRANSMITTER
(DART) SYSTEM REPLACES THE
CURRENT SYSTEM OF SEPARATE
TRANSMIT AND RECEIVE
ACOUSTICS INTO A SINGLE,
INTEGRATED RAPIDLY DEPLOYED
SYSTEM FOR THE LITTORAL
COMBAT SHIPS.



MOVING TO CLASSIFIED RESEARCH

PILLAR RESEARCH HIGHLIGHTS:

WE ARE ENTERING THE FINAL DOCKSIDE TESTING
PHASES OF THIS PROJECT.



THE HBOI VISITOR’S CENTER

THE PILLAR WILL HAVE DEDICATED PHYSICAL SPACE IN THE HBOI VISITOR’S CENTER
TO HIGHLIGHT CURRENT RESEARCH AND ENGAGE THE PUBLIC. WE ARE ALSO
DEVELOPING A “VIRTUAL” VISITOR’S CENTER FOR SIMILAR PURPOSES.

PILLAR COMMUNITY OUTREACH:

WE HAVE RECENTLY HIRED A DIRECTOR OF
COMMUNITY ENGAGEMENT & OUTREACH TO
FACILITATE COMMUNICATING THE PILLAR’S
MISSION TO THE PUBLIC.



PILLAR EDUCATION & COMMUNITY ENGAGEMENT:
A NEW HBOI GRADUATE DEGREE PROGRAM (EST. 2017)

INCREASED EMPHASIS ON EDUCATIONAL
OUTREACH (K‐12) AND OTHER ACTIVITIES: 



PILLAR SCIENCE & COMMUNITY ENGAGEMENT:

PILLAR SEMINAR SERIES, OCEAN SCIENCE LECTURE SERIES, MARINE SCIENCE FRIDAYS, 
HBOI “SPEAKERS BUREAU”, IRL SCIENCE FESTIVAL, ETC.



PILLAR EXTERNAL SCIENCE ENGAGEMENT:
HOSTING CONFERENCES TO BRING WORLD CLASS SCIENTISTS TO FAU/HBOI:

NASA PACE SCIENCE TEAM ANNUAL MEETING
(2017 & 2018)

RAD LIDAR CONFERENCE
(FALL 2018)

INDIAN RIVER LAGOON SYMPOSIUM
(ANNUAL EVENT)



PILLAR PHILANTHROPY & DEVELOPMENT:
THE PILLAR HAS JUST HIRED A DIRECTOR OF DEVELOPMENT
THE PILLAR HAS ALSO HIRED A DIRECTOR OF COMMUNITY ENGAGEMENT & OUTREACH



USDA FY19 APPROPRIATION:
COLLABORATIVE RESEARCH TO SUPPORT DOMESTIC AQUACULTURE DEVELOPMENT

PILLAR SUPPORT ‐ FEDERAL APPROPRIATIONS:

$2 MILLION ANNUALLY REOCCURRING PROJECT FUNDS (½ USDA : ½ FAU‐HBOI) TO ADVANCE
SCIENCE FOR THE SUSTAINABLE DOMESTIC SUPPLY OF MARINE WARM WATER FISH & SEEDSTOCK
SUPPORTING ADVANCEMENT OF AQUACULTURE PRODUCTION ON FARMS IN THE US.



OFFICE OF NAVAL RESEARCH FY19 APPROPRIATION:
PERSISTENT MARITIME SURVEILLANCE/NON‐ACOUSTIC DETECTION

PILLAR SUPPORT ‐ FEDERAL APPROPRIATIONS:

$15 million funding request to provide development, prototyping, research, and 
commercial transition for novel non‐acoustic detection, tracking, localization, and 
identification (non‐acoustic DTLI) capabilities and sensors.



THANKS!

QUESTIONS OR COMMENTS?


