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» Metadata Rubric

Iltem Identification
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* » Title | On the Dynamics of the Aerosol Plume in Common Bottlenose Dolphin Respiratory Events

Short Name | Cetacean Surface Oil Phase 1a

* Status | Completed

Creation Date | 2024

Revision Date

¢ Publication | 2024
Date

* » Abstract | This study examines the trajectories, size, and spatial distribution of aerosola€«a€«s
during breathing events of common bottlenose dolphins (Tursiops truncatus) in the
National Aquarium in Baltimore. Accounting for the terminal velocity of small droplets,
the trajectories are used for estimating the volumes and flow rates of the exhaled and
inhaled air. Data area€<«a€« acquired by training two male and four female dolphins to
breathe at the side of the pool within the field-of- view of a high-speed holography sys-
tem. Droplet-tracking and size measurements are performed for twenty-six datasets
involving normal, chuff, and post-exercise breaths, some repeated to assess repeata-
bility. The exhaled liquid originates either from the respiratory system or from the wa-
ter trapped above the blowhole. The 150-400 ms exhalations have multiple velocity
peaks, with the maximum air speed occurring during the first peak for post-exercise
breaths. The droplet concentrations and sizes peak at the time of maximum velocity
and then gradually decrease. The exhaled liquid volumes vary from 0.1 to 16 mL, peak-
ing for post-exercise breaths. About 0.5% of the exhaled aerosol travels 3-5 times
faster than the surrounding air and droplets, presumably due to ejection from deep
within the respiratory tract. A fraction of the airborne liquid (0.2-0.5 mL) is subse-
quently inhaled during the more than 600 ms long inhalation phase, characterized by
low speeds and small (150-1000 1%4m) droplets. The exhaled and inhaled tidal volumes
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and air flow rates estimated from the trajectories are consistent with prior measure-
ments of dolphins in the wild and other facilities

* Purpose

The present study a€<«aims to a€cmeasure the water droplet production during exhala-
tion and the resulting aspirated droplets and liquid volume during inhalation by bot-
tlenose dolphins.
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Access Information
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Data License | CC0-1.0

Data License URL | https://creativecommons.org/publicdomain/zero/1.0/

Data License | These data were produced by NOAA and are not subject to copyright protection in the

Statement | njted States. NOAA waives any potential copyright and related rights in these data
worldwide through the Creative Commons Zero 1.0 Universal Public Domain
Dedication (CC0-1.0).
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URL

Distributor | Office of Response and Restoration (ORR) (2024 - Present)
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Format

File Size | 6.9 MB
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. _______________________________________________________________________________________|
URL | https://engineering.jhu.edu/

Name | Johns Hopkins Whiting School of Engineering

URL Type | Online Resource

File Resource
Format

Description | Johns Hopkins Whiting School of Engineering home page

. __________________________________________________________________________________________|
URL | https://response.restoration.noaa.gov/

Name | NOAA Office of Response and Restoration

URL Type | Online Resource

File Resource
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Description | NOAA Office of Response and Restoration home page
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Accuracy | While NOAA makes every effort to ensure that its databases are error-free, errors do
occur. We ask that you notify us immediately of any errors that you discover in our
data.
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Data Management
.|
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Data
Management

» Do these Data | No
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Data Access
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» Is Access to the | No
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Data Access is
Delayed
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Term Data
Archive Location

» If World Data
Center or Other,
Specify

» If To Be
Determined,
Unable to
Archive, or No
Archiving
Intended, Explain

» Approximate
Delay Between
Data Collection

and Archiving

» How Will the
Data Be
Protected from
Accidental or
Malicious
Modification or
Deletion Prior to
Receipt by the
Archive?

Lineage

» Lineage | The experiments were performed at the National Aquarium in Baltimore by training
Statement | four female and two male bottlenose dolphins to swim just under the field-of-view of a
high-speed holography system and offer, on cue, three different breath types: normal,
chuff (forced exhale) and post-exercise.
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Instruments
|
Identifier | Phantom v2640 high-speed CMOS

Docucomp UUID

Instrument/ | Instrument
Gear

Instrument Type | Camera

Description | The Phantom v2640 is a high-speed CMOS camera from Vision Research that has a 4
megapixel (MPx) sensor and can capture images at up to 6,600 frames per second (fps)
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Mounted Instruments

Identifier ‘ Phantom v2640 high-speed CMOS

|
Identifier

Docucomp UUID

Description

Mounted Instruments

|
Identifier

Identifier

Identifier

|
Identifier

Docucomp UUID

Description

Mounted Instruments

Identifier ‘

https://www.fisheries.noaa.gov/inport/item/73366/printable-form 26/28




9/6/24, 1:11 PM

On the Dynamics of the Aerosol Plume in Common Bottlenose Dolphin Respiratory Events | ID: 73366 | Printable Form | InPort

Identifier

Identifier

Identifier

Docucomp UUID

Description

Mounted Instr

uments

Identifier

Identifier

Identifier

FAQs

Date

Author

Question

Answer

Child Items

Rubric scores updated every 15m

Score Type

Title

Related Items

Item Type

Relationship
Type

Title

https://www.fisheries.noaa.gov/inport/item/73366/printable-form

27/28



9/6/24, 1:11 PM On the Dynamics of the Aerosol Plume in Common Bottlenose Dolphin Respiratory Events | ID: 73366 | Printable Form | InPort

Catalog Details

Catalog Item ID

73366

Metadata Record
Created By

Jay Coady

Metadata Record
Created

2024-09-04 17:24+0000

Metadata Record
Last Modified By

Adam Rotert

» Metadata
Record Last
Modified

2024-09-06 17:10+0000

Metadata Record
Published

2024-09-06

Owner Org

ORR

Metadata
Publication
Status

Published Externally

Do Not Publish?

N

Review Date

Tags

Metadata | Published / External
Workflow State
Metadata Last | 2024-09-06
Review Date
Metadata Review | 1 Year
Frequency
Metadata Next | 2025-09-06

https://www.fisheries.noaa.gov/inport/item/73366/printable-form

28/28



