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My Background

“Education Coordinator” at the Aquarium of the Pacific

More Than a Fvish Tu;k:
|
A Think Tank.
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My Background

Bachelor of Arts (BA) degree from Hamilton College

with an Interdisciplinary Concentration in Environmental Studies -

EE THE SCHOOL
FOR FIELD STUDIES
Marine Resource Studies

Turks and Caicos Islands
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My Background

Ph.D. from LSU’s Department of
Oceanography and Coastal Sciences
with a GIS Minor

A Dissertation Defense
Department of Oceanography and Coastal Sciences

Developing a Geospatial Protocol
For Coral Epizootiology

17,809

Transect versus Colony-Level Spatial Analysis
of White-Band Dlse (WBD) Prevalence

Jennifer Anne Lentz

B.A,, Hamilton College, 2005

i

X
b |

Thursday, March 29, 2012 at 1:00pm

Dalton ]. Woods Auditorium
Energy, Coast, and Environment Building
Louisiana State University, Baton Rouge, Louisiana
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Coral Classification

Kingdom Animalia

Phylum Cnidaria
Multi-cellular
Invertebrates

Stinging Cells
(Nematocysts)

Radially symmetry

J. A. Lentz

deuterostiomes

prolostomes

Echinoderms

/\ coelomates N
A \‘7_7"/,

Flatworms \ acoelomates

pseudocoelomates

Bilateria

Cnidaria
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of Organization
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Coral Anatomy

Surface
Mucosal
Layer

(SML) - Tentacles

f:_‘ v

<7

Gastrovascular a —
Cavity -

Calcium Carbonate N Wy T
(CaCO,) Skeleton . k ol e o, “Cotal Anatomy” image
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Coral Morphologies

Branching
'\ LA Columnar

Massive : Platelike

\ : /
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;{,’N < -~y
& RN ,'

Encrusting ..t\ (
4 -l

Encrusting Free

Foliaceous i
Living
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Importance of Coral Reefs

Producers ~ i
- (ocean plants and plankton)

-

\ Decomposers and

Image by Sheri Amsely* _» S > Detritus Feeders .
www.exploringnaturélorg® g )
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Importance of Coral Reefs

Coral Reefs Reduce Wave Energy and Height

Coral reefs lessen wave energy by an average of 97%. The reef crest, or shallowest part of the reef where
the waves break first, dissipates 86% of wave energy on its own.

horeline

: % Average total
wave energy

reduction

% Average total
wave height
reduction
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Importance of Coral Reefs
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Phase Shifts

He

30 Coral Dominatec

L AT

(adapted from a Mumby et al. 2014 diagram)
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Phase Shifts
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Phase Shifts

30 Coral Dominatec

. .

(adapted from a Mumby et al. 2014 diagram)
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Phase Shifts

He

30 Coral Dominatec
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(adapted from a Mumby et al. 2014 diagram)
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Phase Shifts
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Declines in Coral Reefs

Caribbean Reefs

Healthy Reef

T T A
g1 80% decline
5 40- since the late 70s
= 30-
g 20-
e 104
Severely 01+ e — -
1970 1980 1990
Degraded Reef Year

“Nearly Dead”
~9 % Cover in 2010

40 75% lee Cora-l- ‘Cover

Great Barrier Reef

s
5 col 50% decline
5 40 since 1985 i
= 30- :
§ 20- e 10-25% Live Coral Cover 3
% 101 e M
0 } } t t 1 ”Severely Degraded” : x .' 2 © 201

1970 1980 1990 2000 2010 )
~13 % Cover in 2010

Year < 10% Live Coral Cover
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Coral Stressors & Threats

The meats ’@ that washes and El Nino “ leads to pollute the
= N

into the ocean from events bleach and algae growth, and water with engine
Coral reef ecosystems are coastal construction or degrade coral; global dymamite and cyanide by-products; ships
vunerable to many dangers. deforestation cuts off climate change could be fishing continue to sometimes dump olly
sunlight and promotes catastrophic for the reefs. damage coral in Asia balkast water.

most of them man-made algie growth,

; : e pe -, (often from
=¥ hotels) and agricultural runoff 73 from groundings, anchors. divers,

cause algme growth and change construction, and mining of
the oxygen content of the water. coralline sand
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Coral Stressors — Overfishing

Corals in no-take reserves
are 6x more likely to recover after a disturbance

Il 13% Chance of Recovery
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Coral Stressors — Destructive Fishing

Dynamite & Blast
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Coral Stressors — Climate Change

Observations, Morthern Hemisphere, proxy data Instruntal Projections Several models
observations all SRES envelope

-

Variations of the Earth’s surface temperature:
year 1000 to year 2100
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Coral Stressors — Coral Bleaching

Bleaching caused by El Niios
2015-2016

Mass mortality 2010

lethal Dose

~ "
2005 |
sublethal Dose ’WHIHM. Bleached

\ L T‘W’ mn'l

1900 1950 2000 2050 2100
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Coral Stressors — Coral Bleaching

Zooxanthellae Zooxanthellae expelled Dead skeleton covered in
in coral tissue from tissue filamentous algae

‘ *Js  Zooxanthellae

Coral Polyp

& Filamentous Algae
Water temperature increases Prolonged temperature stress -

Heathy coral Dead coral

(adapted from Marshal & Schuttenberg 2006)
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Coral Stressors — Coral Bleaching
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Water temperature increases

Heathy coral Bleached coral Dead coral

Weeks - Mol (adapted from Marshal & Schuttenberg 2006)
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Coral Stressors — Coral Bleaching

/ .
Coral Rubble followin

—y

g ?ghe<19(97-1998 El Nino
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Coral Stressors — Coral Bleaching

Areas affected by Coral Bleaching in 1998

3 AREAS AFFECTED BY CORAL BLEACHING. 1598

Coral Bleaching Outlook for August —
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Coral Stressors — Coral Bleaching

Frequency of Future Bleaching events

’ fﬁ"; =~
S et we 1

Fr'equency (Percent of Years) of NOAA Bleaching Alert Level 2 Events

I - 31-40 41-50 51-60 61-70 71-80 81-90
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Coral Stressors — Ocean Acidification

| Pleistocene | Industrial Revolution
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Coral Stressors — Ocean Acidification

g —

A 550 ppm O, (2005) |8 \ =" = Aragonite
== ~ , S Saturation State

2005
380 ppm CO,
Extremely
Marginal
2030
450 ppm CO,
Marginal
2050 Adequate
500 ppm CO,
Optimal
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Coral Stressors — Coral Diseases
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(Madl’s 2005 Fig. 4.5, adapted from Sutherland et al. 2004)
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Coral Stressors — Coral Diseases
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White Band Disease

Dark Spots Dlsease/Syndrome (DSD/S)

Coralline Lethal Orange Disease | VYeIIow Blotch Disease Rapid Wastlng Dlsease Red Band Syndrome
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Coral Disease Identification

A) Thermal Bleaching (B) Growth Anomalies (GA Skeletal Anomaly 1.
: +Not Bleached \

Describe what Type of Coral is the lesion found on

Identify the general colony type according to its overall structure & if possible specify the Genus and species

(a) Massive (b) Encrusting (c) Laminar’Explanate (d) Corymbose (e) Branching/Foliaceous/Arborescent (f) Free-Living

World-wide

2. Describe Where the lesions are located on the colony

- @
302 A Ca =/ ~ by, o d Ca

(a) Apical (b) Medial (c) Basal (d) Central (e) Peripheral (f) Colony-wide

(D) White-Band Disease (WBD) (E) White-Pox Disease (WPD or WPox) 3. Describe the how the lesions are Distributed across the surface of the colony

1) WEBD Type I VBD aka crorid ratiosis . S \ ( .; . 2 . . v ) ‘ \
g 4 x a > B8 o A
(a) Focal (b) Multifocal (c) Multifocal to Coalescing (d) Diffuse

4. Describe the appearance of the lesion Edges 5. Describe the appearance of the lesion Margins

@ E (o) ~ W

(a) Distinct (b) Indistinct (c) Annular (a) Smooth  (b) Semrated (c) Undulating (d) Serpiginous

=1
o
]
=
£
=]
-
&

6. Describe the Shape of the lesions

® ©® @ 4 - e @

(a) Circular (b) Oblong (c) Pyriform (d) Cruciform (e) Linear (f) Lanceolate (g) Iregular

7. Describe any three-dimensional structure associated with the lesion (i.e. the Relief of the lesion)

Fau TN

W N e
(a) Umbonate (b) Bosselated (c) Nodular (d) Exophytic (e) Fimbriated

=
=
=
=
=2
=
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=
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8. Describe the Color of the lesion
(MRS AR e B B o -
C L DA ¢ 7. Codk s - s < 7 - 7 C &

[ IV DWW
(a) White (b) Black (c¢) Tan (d) Brown (e)Red (f) Orange (g) Yellow (h) Green (i) Blue (j) Purple (k) Pink

{ { { {

7R, A

9. Describe the Size of the lesions 10. Describe the Number of lesions on the colony

Yellow-Band Disease (YBD e same coral
T ;5& . ; (a) Small (b) Medium (c)Large (d) Physical Measurement  (a) Small (b) Medium (c)Large (d) Actual Count

11. Lesion Texture 12. Lesion Extent (% of Surface Area Covered) 13. Time (Rate of Lesion Onset)
(a) Rugose (a) Mild (< 20%) (a) Acute (hours — days)
(b) Smooth (b) Moderate (21-50%) (b) Sub-Acut (weeks)
(c) Severe (> 50%) (¢) Chronic (months—years)

14. Tentative Categorization of Lesion 15. Structures of the Coral Affected by the Lesion

(a) Tissue Loss  (b) Discoloration (c) Growth Anomaly (a) Polyp (b) Coenosarc  (c) Skeleton
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White-Band Disease (WBD)
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Fig.4.19: WBD; Caribbean Acropora palmata infected with WBD-I.

( A

Sutherland et al, 2004
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95% decline in Caribbean Acropora

Healthy
Coral
Thickets

Algal
Dominated
Reef Ruble
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Epidemiologic Models & Etiologic Diagnoses

Assume the Etiology (cause of disease) involves a microbes

Koch’s Postulates

To definitively state the cause of a disease as a specific
microbe, the following rules must be adhered to:

1) The microbe must be present in all known cases of the
disease, but not present in healthy (non-diseased)
organisms

2) The microbe must be able to be isolated from the

diseased organism & grown in pure culture in the lab

3) Experimental Infection: This lab grown microbe must
cause the same disease when instilled in a healthy
organism

4) The microbe must then be able to be isolated from the
diseased organism & grown in pure culture from the
experimental infection in the lab

J. A. Lentz ACS-OC Presentation — September 24, 2015 Slide 35



Epidemiologic Models & Etiologic Diagnoses

Assume the Etiology (cause of disease) involves a microbes

Koch’s Postulates

A “sea fan” coral An invasive A “branching” coral A “brain” coral A “branching” coral
(Gorgonia ventalina) “encrusting” coral (Acropora palmata) (Diploria (Acropora palmata)
with (Oculina patagonica) with labrinthiformis) with White Pox
Aspergillosis with Bacterial ~ White-Band Disease with White Plague Disease, also known as
Disease Bleaching Disease  Type II (WBD II) Disease, Type II  Acroporid Serratiosis
7 2 y i r»_n!f Roach

v
2
<
Y

a

s
-

o

o

N gLy . P _ - -
Aspergillus Vibrio coralliilyticus Vibrio Aurantimonas Serratia
sydowii (depicted above) and carchariae coralicida marcescens
V. shiloi (not shown)

Biotic Pathogen

a Fungal pathogen Bacterial pathogens
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Epidemiologic Models & Etiologic Diagnoses

Assume the Etiology (cause of disease) involves a microbes

0T S A A0 VO .
K“""\’-\OJ({V‘ ‘»'O}r‘(‘h "\r"f\"("
n$C0 , ¢

¥ ejo ¢ ne & O \»\5_-(\(.

{ o -~
° ) o AL (ST e~y ]
Patient’s Injury e oet G e b o2 S
ot P ' 4

Gram-positive

Staphylocecus aureus

2 &

Diagnosis: Staph Infection

Treatment: Antibiotics
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Epidemiologic Models & Etiologic Diagnoses

Assume the Etiology (cause of disease) involves a microbes

Patient’s Injury

J. A. Lentz

f

ACS-OC Presentation — September 24™, 2015

Patient History

~ Superficial partial-
thickness burn

Dermlsg( e -
Subcutaneous - ,, o
e

tissue

:" / / 7
L 7% ¥
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Geographic Information Systems

i) ;.!; b :'i;‘
= P <

Spatial Analysis

e e
B T,
e gy o
&
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Dr. John Snow (1813-1858)

“Father of Modern Epidemiology”
ST. JAMES, WESTMINSTER.

The GOVERNORS and DIRECTORS of the POOR

HEREBY GIVE NOTICE,

Thut, with the yview of nffording prompt and Gratultous
% assistance to Poor Persons resident in this Parish,
"%&m} affected with Bowel Complaints and
&

| CHOLERA,

THE The following Medical Gentlemen are appolnted, either
ME D I ( :AL of whom may be immedintely applied to for Medicine amd |
Attendance, on the occurrence of those Compluints, vie— '
DETE CTIVE Mr. FRENCH, 41, Gt. Marlborough St. :
5ir. HOUSLEY, 28, Broad Street. :

Mr. WILSON, 16, Great Rydor St.
John Snow and the Mystery of Cholera Mr. JAMES, - 49, Princes Street.
Mr. DAVIES, 25, Brewer Street.

Sandra Hempel SUGGESTIONS AS TO FOOD, CLOTHING, 4.

Bogularits in the Moues of tallng Mosls, which denld combed of any desription
of wholowase Vood, with (he merdorste wee of sosad Boer.

AMetlnence from Spiritwous Lijoor.

Warm Ohthiag sad Cloanlizem of Porsa,

The sroldance of ussccessiry exposure fo Cold snd Wet, sad the winriag of §
Dusap Clathen, or Wet Shoos.

Regularity In eltalnieg suflcioet Best sl Sheep,

Clonaliness of Bowsa, whish shosld be alred by wpening the Windews » the

wbdlls of cach day.
By Order of the Board,

GEORGE BUZZARD,

Parsorming Orwwe, Ndowd Sarwnt (A7 N
b Nowwnher, B30

B OB requesied Bl Uds Paper be tahen oare of, and placed whers
e sty referred e,

S ORRAARAL IRITIMA A MAT LA FTAMAS wRAdRs s AkA
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Dr. John Snow (1813-1858)
“Father of Medical Geography”

{2
_{B"road:Str!eet

Pump

pa .
a \\ o

Street map of cholera deaths in Soho in 1853 from John Snow’s On the Mode of Communication of Cholera
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Study Site

Buck Island National Monument
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WBD Outbreak at Buck Island

©  Transects with WBD Present (n=44)
0.5

*  Transects with WBD Absent (n;7 37371; . ?_,_,_,_,_L,_,_,_,J Kilometers

Buck Island Reef Colony-Level Data

National Monument A. palmata Min Max Mean S.D. Total

with WBD | 6 157  1.16 69
without WBD ] 40 6.48 5.87 2423
Total | 40 665 599 2492 - kR
(<10 mdeep) = @
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WBD Outbreak at Buck Island

® 44 transects with 69 WBD A. palmata colonies present
* 331 transects with 2,423 non-WBD A. palmata colonies present

17.775°

Transect versus Colony-Level
Spatial Analysis of White-Band Disease (WBD)
Prevalence
WBD Prevalence Colony-Level Analysis

] <oo Low WBD Prevalence
[ oo1-005 But corals
throughout the
study area are

N o
B o
Bl 025-0.50 at significant
- 0.50 -0.75 risk BD
B 0.75-1.00 -‘h

p=0.05

- High Disease Prevalence Rates ‘ N - Low Disease Prevalence Rates * "

-—— ‘e :
- 1 Dominant Significant Disease Cluster A 0o o5 1" -Lots of Significant Disease Clusters \
S Suggests WBD is Contagious © Suggests WBD outbreak is Chronic

& spreading out from Point source location & likely caused by a ubiquitous stressor
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What Can Be Done to Help Corals?

4 t? ) Jp
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J. A. Lentz

A) Reefs under local and global conservation action
B) Reefs under projected climate change
2010 2017 2024 2031 2038 2045 2052 2059 2066 2073
YEAR
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What Can Be Done to Help Corals?

wa y S t o Corals are already
p ro t ecC t a gift. Don’t give

them as presents.

It takes corals decades or longer to create
reef structures, so leave them on the reef.
Lon g L La stin g Energy efficient

light bulbs reduce

WEHE BUIDS . hensuons
- ARE A - emissions. Climate £ =
B R I G H T change is one of | i )
the leading threats 3 :Vhen you further your own eduf:?tlon, you can
foicoral reef > elp others understand the fragility and value of

5 the world's coral reefs.
survival.

CRUSADER.

‘ﬁﬁ“\

Learn how to make smart [ | I J
seafood choices at \ \{5&9

www.FishWatch.gov.

In addition to picking up your own
trash, carry away the trash that

Coral reefs are alive. Stirred-up otharshavelletbehind

sediment can smother corals.

VO l u_n t e ! Don’t Send Nutrients fr.o'm
Volunteer in local beach or 4 excess fertilizer
reef cleanups. If you don't chemicals increases algae
Five near.the coast., get into our growth thatl
involved in protecting your blocks sunlight
watershed. wate rways. tocorals.
The less water
you use, the
less runoff and
wastewater that
eventually find
their ways back
into the ocean.

bos

Anchor in sandy areas
away from coral and sea
grasses so that the
anchor and chain do not

m drag on nearby corals.

CONSERVE WATER
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