lITF GIS and Remote Sensing Laboratory

Center for Tropical Landscape Analyses

Integrated Gap Analysis
Project: Assessing
conservation of
freshwater, estuarine,
marine, and terrestrial

biodiversity

W Gap Team:

W Mariano Solérzano Patricia Rincén

. Gary Potts Suhey Ortiz-Ramos
Yolanda Hernandez Maria Isabel Herrera
Maya Quifiones Ben Crain
Jessica Castro Nilda Jiménez (DRNA)

~ 1 William Gould, USDA Forest Service Research Ecologist




Outline

e GAP analysis: Geographic Approach to Planning

e PRGAP: Assessing terrestrial vertebrate conservation

e Integrated terrestrial aquatic GAP objectives
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Gap Analysis Program

Initiated 1n the 1980s as a landscape approach

to conservation planning:

1. Identify distributions of species and habitats.
2. Identify conservation areas.

3. Assess how well species and habitats are protected.




U.S. Geological Survey
NBII: National Biological Information Infrastructure
Gap Analysis Program
Gap Aquatics Projects

PR-USVI Integrated Gap Project

Puerto Rico Department of Natural and
Environmental Resources

PR “Sportfish” Gap Project




lITF GIS and Remote Sensing Laboratory

Center for Tropical Landscape Analyses

Puerto Rico Gap Analysis Project

Mission: Regional assessments of the
conservation status of native terrestrial
vertebrate species and natural land cover

types. . |
pretermlne “Gaps” In

conservation of species
and habitats

“The intent of the Gap Analysis is to 5
provide proactive.... land management _
activities at the community and 2
landscape levels” (J. Michael Scaott,
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Scientific Name: Butorides virescens
Common Name (ENG): Green Heron
Common Name (SPA): Martinete
Species ID: ABNKC19110

Taxonomic Class: Aves

Taxonomic Order: Ciconiiformes
Residency Status: Breeding Resident
Occurrence Status: Common
NatureServe Global Rank: G5

Federal U.S. ESA Status: Not Listed
PR Natural Heritage Status: Not Listed

Species Predicted Habitat Map
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Species Predicted Habitat:

- Predicted habitat model includes the following landcover types: Wetlands, shorelines, and water
edges. This species habitat includes 4.7% (41920 ha) of the island, of which 20.6% occurs in
protected areas (PRGAP Status 1 and 2).

Species Accounts Summary:

The Green Heron can be found throughout Puerto Ricnz‘ and also in Vieques Island*. It makes use of fresh
and salt water marshes, Pterocarpus forests, ponds, canals, mangroves, stream borders, calm ocean shores,
wet fields, and even gardens?. It is associated with wetlands, and it can be found in any body of water from a
puddle to the border of a large Iagoon], It generally perches motionless on a snag low over the water awaiting
for prey” which include "changas” or mole crickets (Scaptetiscus spp.), small insects, small fish, toads,
shrimps, and small leplile1.

1. Biaggi, V. (1997). Las aves de Puerto Rico, Cuarta Edicion. Editorial de la Universidad de Puerto Rico (EDUPR)

2. Oberle, MW. 2000. Puerto Rico's Birds in Photographs. Second Edition. Editorial Humanitas, San Juan, Puerto Rico.
129 pp.

3. Raffaele, H.A., Wiley, J., Garrido, O., Keith, A., and Raffaele, J. 1998. A Guide to the Birds of the West Indies. Princeton
Univ. Press. Princeton.

4. Sorrig, B.A. 1975. Observations on the Birds of Vieques Island, Puerto Rico. Caribbean Journal of Science, 15(1-2):89-103

Product developed by the U.S. Forest Service, International Institute of Tropical Forestry, GIS Remote Sensing Laboratory,
Puerto Rico GAP Analysis Project (PRGAP). GIS modeling and cartography by M.Jiménez, S. Martinuzzi, M. Solorzano and B.
Fevold. For more information contact Team Leader, W. A. Gould; Jardin Botanico Sur, 1201 Calle Ceiba, San Juan, PR 00926
787-766-5335; Email: wgould@fs.fed.us.
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USVI Gap B
Analysis Project

Remote sensing and
mapping vegetation
composition and
structure




Integrated terrestrial-aquatic gap

The goal of Integrated Gap 1s to develop a
comprehensive set of databases on Puerto Rico and
the US Virgin Islands’ freshwater, estuarine, and
marine resources — including habitat description and
mapping, species distributions and conservation

status, and protected areas and conservation
priorities. ..




Integrated terrestrial-aquatic gap

....combined with existing Puerto Rico and USVI
terrestrial GAP databases, to conduct integrated
analyses of gaps in conservation protection for the
U.S. Territories in the Caribbean.




Four tasks gathering information:

e Compile information on the natural history ot
selected species.
Taxonomic
Conservation status
Bibliography
Habitat affinities
® Compile information on protected areas.

What areas and resources are protected?

Parks, reserves, laws, regulations, zoning
How effective is that protection?




Four tasks gathering information:

e Compile information on species occurrences.
Point occurrences from research studies
Published range maps
Site species lists
Documented with date/observer/source

® Develop geospatial layers of habitat characteristics.
Hierarchical:
Related to scales of organisms and local
management
Useftul for regional and global assessments




Modeling: Species distributions
based on species habitat relationships

® Inductive - Species habitat models based on data
relating species occurrences to geospatial habitat
data.

® Deductive — Species habitat models derived from

literature and expert opinion based on occurrence
of habitat within predicted range of species.




Gap Analysis: To what extent do
protected areas overlap with species
distributions, habitats of interest,
concentrations of biodiversity.

Where are Gaps In conservation?




Aquatic species

We have complied an annotated list of 846 species associated with
aquatic habitats in Puerto Rico and added these to the existing Puerto
Rico Gap taxonomic database, which now includes 1217 species.

PR-USVI.GAP Vertebrate Species Accounts| PRGAP Selected: [ | USVI GAP Selected: | The database has a
PRGAPSppID: [157877 | SCIENTIFIC NAME: |Diadema antillarum number Of Cross
Select Species: S
mﬁcn Conservation Status | Geographic Distribution | Macro-Habitat Associations | Micro-Habitat Associations | Life History | GAP Ana % # Walked ldentlﬁerS)
English Name: [Long-Spined Sea Urchin iﬂClU.diﬂg scientiﬁc and
PRGAP Species D: [[EIEIN Spanish Name: [

PRGAP Sci. Name: |Diadema antillarum

common names and

Other English Names: |

Tax. Class: |Echin0idea Other Spanish Names: | COdeS related tO
Tax. Order |Diadematoida Tax. Synonym: | 1nternat10nal

Tax. Author |Phi|ip|:i. 1845

e e R biodiversity databases
DRNA Element Code: | USVIGAP Selected Species: | y

A-Gap Selected Species: |Y_

DRNA Scientific Name: |

Reviewer's Name: Review Completion Date:

| | Puerto Rico Species List:

Review Completed:
Reporter's Report Completion Date: eview Lomp r usvi Species List:

| | Report Completed: [

DNER Component List

[ Open Vertebrate Occurrence Records Form l [ PRGAPVCOR Report DNER Recreational List

Record: M 4 97 of 1217 |k M | Search




Aquatic species

We have complied an annotated list of 846 species associated with
aquatic habitats in Puerto Rico and added these to the existing Puerto
Rico Gap taxonomic database, which now includes 1217 species.

=5] view/Modify Vertebrate Species Accounts
PR-USVI-GAP Vertebrate Species Accounts

PRGAPSppID: [157277

PRGAP Selected: [  USVI GAP Selected: |
SCIENTIFIC NAME: [Diadema antillarum

Diadema antillarum v Add Citation

Species Identification | Conservation Status | Geographic Distribution | Macro-Habitat Associations || Micro-Habitat Associations || Life History | GAP Ana $ *

'This database will

contain information

Select Species:

on each species

Englizh Name: |Lcng-8pinsd Sea Urchin

PRGAP Species ID: im

PRGAP Sci. Name: |Diadema antillarum

Tax. Class: |[Echinoidea

Tax. Order |Diadematoida

Reviewer's Name:

DRNA Element Code: |

DRNA Scientific Name: |

Tax. Author |Phi|ip|:i. 1845

Spanish Name: |

Other English Names: |

Other Spanish Names: |

Tax. Synonym: |

Review Completion Date:

Reporter's

Report Completion Date:

PRGAP Selected Species:
USVIGAP Selected Species: |
A-Gap Selected Species:

=
il

Puerto Rico Species List:

USVI Species List:

Review Completed: [

Report Completed: [

DNER Component List

[ Open Vertebrate Occurrence Records Form

| [ PRGAPVOR Report

Record: 4 4 97 of 1217 | »

L]l

Search

DMNER Recreational List

taxonomy,
conservation status,
geographic
distribution, habitat
associations, life
history, and specific
threats to
conservation.




Aquatic species

The species associated with aquatic habitats are primarily fishes (714) but
include birds (100), marine mammals (9), turtles (7), rays (1), corals (2),
crustaceans (11), conch (1), and sea urchins (1).




Aquatic species

From these we have a list of 57 recreational fish
species of importance to the Puerto Rico Department
of Natural and Environmental Resources (DNER) to
include in the Sportfish Gap analyses and about 200
aquatic species to include in the Integrated Gap analyses.




Species natural history

Antillean Frog

Eleutharmdactyius a

Taxonomy, occurrence, and conservation status
Habitat sssociathons

rally

Class Amph:

Order Anura it o
Reinhard pecies inhs 3 15, and subtrupica

s (TUCN et al. 2004). 1t hias been found in afl maj

s (R a1 2005) ST Kilometers

Documented species vecurrences.

i, : it also uses = diur
INES e #: Schwa 15 been Tt it

anti retreats o cavities under grass ro
Photo courtesy of J. Mercado cen, logs, and tarantula burrows. 1t may also use bromeliads
Henderson 1991}
The Antillean Frog can be found in mainland Puerto Rico, and the islands of Vieques, Culebra,
and
Pifieros. E. antillensis is generally associated with wooded or forested habitats, xeric forests her arthropaod
included. It can be found in pastures, mesic savannas, and other open lowland terrains. It is also Hym ! i wartz and Henderson 1991 Kilometers
found in low vegetation in urban areas, and at the edge of forests. Its diet consists primarily of i stly from prey that it finds on
inscets, spiders, other arthropods, and mollusks .
Species range.
Geographic Distribution
Tt occurs in Puerto Rico (Schwartz and Henderson 1991). Tt also occurs in British and US
Wirgin Islands, widely spread in St. John (Rice et al 2005). It was introduced in Panamé
(Joglar 1998)

This frog can be found in mainland Puerto Rico, and the islands of Vieques, Culcbra, and
Pifieros (Rivero 1998; Joglar 1998: Schwartz and Henderson 1991), but it can’t be found in

Mona and Desecheo (Joglar 1998). In the main island individuals can be found in the dry forest
of Guinica (Rivero 1978). It is also present in the Naval Security Group Activity Sabana Seca
(NSGASS) facility located on the northern coastal plain near Toa Rios 2002). Between
1986 and 1998 Joglar and his coworkers (1998) found the Coqui Churri in localitics in the
northwest including Lago de Guajataca, Bosque Estatal de Guajataca and Barrio Guaniquilla de
Aguada. They also found it in various localities in Bosque de Toro Negro including at road 143
at km 21.2, Lago Guineo and Cerro Maravilla. In Cayey they found it at Roads 7737 and 15 (km Predicted species diswribution,
16,9 and 17.4) in Cerro el Gato, and at the end of Road 738 and Road 7741 in Cerro La Tabla
and Km 6.3, In addition they found £. antillensis at low clevations in El Yunque and El Verde
(Road 988 in Bisley, Road 9966 and Road 186 near Quebrada Sonadora. In the Metropolitan
Area they found it in the University o rio Rico, Rio Piedras campus, in Estacion

Compiled in Access database
Used for developing species-habitat models
Available as individual reports




Protected areas

We have 1dentitied 201 protected areas (8%
of Puerto Rico) that have an aquatic

component and developed a database of the
attributes of these protected areas.




Protected areas

We have 1dentitied 201 protected areas (8%
of Puerto Rico) that have an aquatic
component and developed a database of the
attributes of these protected areas.

Virtually all of the terrestrial protected areas
identified in the Puerto Rico Gap project
have streams, reservoirs, estuarine, or coastal
components so these have been included in
addition to marine reserves.




Protected Natural Areas of Puerto Rico

William A. Gould, Maya Quifones, Mariano Salérzans, Caryl Alarcén, and Michas! E. Jiménaz
U5, Department of Agriculture (USDA) Forest Service International Institute of Tropical Forestry (IITF)

e prtecaon of el vem s o et 5 n ehd
S i i consanaten of icveraty and ranrd eSS,

o, 1 e 35 s ) T
o s tecgh e o

Puse Fio has an e of 5753k, e cpudaon of sk uncer 4 il
poople, [

Bt perere f Purto s 171 e s some groteen o bbvrsey
s, Wa s dnnted 114 el nd s et wesin
Pus ics win 13 of e berg e of e 101

et of Gured by ferend soueeich o erites and oy e Al

oot s of promcsd L (50 parcant w57 parcen eapecaaly),

et cromiztis: o otber peate sribes (14 o 15 percmnt
ressecnigy) Mowsar, ron e crpanzsters s meee
il Frotcied nd areas. than 1 ekt qoverraent (3 v 7). st
o 1 parcet f i 6and s sy bk crotton (o5, federly

of sty rotacton (e, state forsts s rearvn), o 1 percent

5 et NG 10 Porassn Pt Bos, and 1 couial
il owar g, Thaonfxs et il arel sl k.

e Comacavny betuean grotsctad e it ron-sise Tk o
The lak

weshars i consenaon of Hodwrsly by TG e Tert of
e, ot rcurces, 1t ot e

Distribution of protected lands in Puerte Rico
8% Protected land

ok
o
Vl-—

92% Unprotected land.

Percent of protected land by iskand region

e

Beaton
[ et msr (7] i anemnens (e B comreresi.
0 10 st

L § e AN &

PRGAP ANALYSIS PROJECT
IITF 15 and Remote Sansing Lab
A e b g e

Bty (o o s ssPca)

Areas designated for conservation: by ownership type

Protected natural land in Puerto Rico

[r— 5 v amewn . )
Protected Land Management in Puerto Rico ] Mot S i . e e i
Gommorweaith Non-ovemmentat S———
. [T o e by on e s 5, G Wi Pren, Febad o5 s = 7
s v e a0 e, Ao s s 3 ] Coisas oy Creeaan B & Pt b Ln A
P A, LA 41 Pt R 340 T . RO B, T A I e NS ). o Gavenmaentd 079 15% 1% -
) rprotected aress et Tam T e
i b U i A gt i s P [P ———.
| et Rkt et | = wm [ w1
Proteched s Mimber of prsteted 4 eas AN DU
oo i I mamspement
D Sl s 83 3 e T iy A o, S . 41 - P
P Got ot o e 1 e VD w2 s, 4 ! e » B 3 b A
%
—
Protected Land Ownership in Puerto Rico Preliminary map. This space is going to change
jrvndaey -
P —— [ P
rtan e =% Ptz b b e en s Pt R vt [ .
o L HER ot Pk e P b
e 7 [Emper—
Commanweoth InstRutions, Courties, UnBIes PR Land Use Plan 2008 draft
s = i e et e e et
o WA, i, M. e W A . o, e s mn, £ 840
Pt e o s . S 130 P . A0 P, L] e chmarcsters
- e - Wetiands and mangraves
e e o e o b U e e
e [ B st s st}
e et Conmermmn s ot | man | ®
e e HR G Lo Crermsan e e | 0w =
dmond cacred e e o
DRI TITIATA LA e gt [Tyt g P R [ [ ——
s o s — I [P
o i v b T o o o c 8 o . s 8 e e = 2m e o T | v 77
ey

ey

N 30 gt s T By ki b T Lo W e T
P SR L

Publication date: Revised Draft August 2010




Aquatic habitats

Goal - Identity habitats from simple
to complex classification, capture
spatial and temporal variation.

Three main aquatic systems:
Marine, estuarine, freshwater




Aquatic habitats: Freshwater

Legend

Main rivers Reservoirs Southern aquifers Northern aquifers

- Lakes and pends - Swamps and Marshes Interior alluvial aquifers :| Watersheds (DNER and unknown) uokm

Main freshwater habitats for Puerto Rico and the USVI. Feature source:
Main rivers (Lopez and Villanueva 2007), watersheds of Puerto Rico
(delineated by the Department of Natural and Environmental Resources of
Puerto Rico), watershed of the USVI (Santiago et al. 1998), lakes, ponds,
reservolr, swamps, marshes (USEPA and USGS, 2000).




Stream habitats: Watershed-segment-reach

{eaf and Stick
Detritus in

o :mi=>\ sand-Siit
,m@ over Cobbles

Transverse
j Bar quer Cobbles

Moss on
Boulder

o3 Fine Gravel
Potch

STREAM SYSTEM SEGMENT SYSTEM REACH SYSTEM "POOL /RIFFLE" MICROHABITAT
SYSTEM SYSTEM

10%m 0%m 10! m i0% m 107 m

Figure 2. Hierarchical organization of a stream system and its habitat subsystems. Approximate linear spatial scale,

appro-
priate to second- or third-order mountain stream, is indicated.

Frissell et al. 1986: A hierarchical framework for stream classification:
viewing streams in a watershed context




Marine habitats

Modeling challenge: Combine geospatial
layers that consistently cover the extent of
the study with higher resolution information
available for specific sites.




Occurrence data

Within hexagon/watershed
Point occurrences from research studies

Published range maps
Site species lists
Documented with date/observer/source
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Mona and Monito Desecheo Probable: Probable breeding based on a set of criteria including a breeding behavior,
- substatial male singing, couples in breeding habitat, courting and other. Categories
) Scientific Name: lcterus portoricensis included are: (7), (P, (T), (C), (A) and (N).
r Common Name (ENG): Greater Antillean Oriole
= Common Name (SPA): Calandria Capuchinegra Possible: |ndicates possibility of breeding based on a combination of suitable breeding habitat
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PR Natural Heritage Status: Data Deficient (DD} Photo courtesy of Javier Mercado
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Collaborations needed

Occurrence data
Reviews
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