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Abstract

The USGfunded USA National Phenology Network ((N§2N) is collaborating with the US Fish
and Wildlife Service (USFWS) to track the phenology of five major forage species for the lesser
long-nosed bat(Leptonycteriyerbabuenag The objective of the lesser lomgpsed bat forage
monitoring program is to document whether forage resource availability is affected by
environmental change to the extent that bat occupancy periods are out of sync with forage
plant floweringphenology.

In order to track the status of the forage species, we will use thelty8AMIAG dZNE Q& b2 G So
plant and animal phenology observation program to record the onset, peak, and duration of
flowering of the nectar species essential to the ledsagnosed bats in southeastern Arizona

YR 20KSNJ LI NJIi.dn 2@1¥F, we l&uSched b da &ollestion/candpaign called

Flowers for Batshfrs.usanpn.org/Campaigns/flowersforbdte engage partners and observers

in documenting flowering of forage species.

Data from this monitoring approach will help the USFWS determine future resiliency,
redundancy, and representation of the lesser lamgsed bat population and will help us asse
whether the threshold for resiliency, redundancy, or representation have been exceeded.


https://fws.usanpn.org/Campaigns/flowersforbats

Table of Cordnts

l.

Il.
[I.
V.
V.
VI.
VII.
VIII.
IX.
X.
XI.
XILI.

IntroductionX X X X X X X X X X X X X X X X X X X X X X X X B X X X X X
b I G dzNB Q & Pherdlig Blchiting PrograiX X X X X X X % X X X

[ LISOASEAXXXXXXXXXX X X XXMXHOXMOAIOBDNX
Species ProtocolX. X X X X X X X X X X X X X X X X X X X X XIX X X X X
Monitoring LocationgndDesigiK X X X X X X X X X X X X XXXXX X X &
Frequency of Monitoring and Estimated Time InvestrixeRt X XXX @b

5Fa1F t NRPOS&aaAy3d YR 5SSt AOBSNEXNXKXXXXX
Flowersfor BatsResourceX X X XXX XX X X X X X X X X X X.X..17

ContactX X X X X X X X X X X X X X X X X X X X XX X X XKX XXX X
1 O1Y26f SRASYSYTAXXXXXXXXXXXXXEBXXXXX
WSTSNBYOSEXXXXXXXXXXXXXXXXXXXEBXXXXX
Phenophase Photo GUIidésK X X X X X X X X X X X X X X XX T X X X X X



Introduction:

As part of the postlelisting process for the lesser longsed bat(Leptonycteris yerbabuengae
the U.S. Fish and Wildlife Service (USFWS) has created a dradepsiihg monitoring plan

that proposestwo primary components teononitor the statis of the lesser longosed bat:
continued roost occupancy and threats monitoring, and an assessment of forage availability
through phenology and distribution monitoring of lesser lemgsed bat forage resources.

The USA National Phenology Network (W& Box 1} is partnering with the USFWS to
implement the forage monitoringortion of the lesser longosed batpostdelisting monitoring
plan. The datacollected will help the USFWfack changes in the phenology of important lesser
long-nosed bat forage species and evaluate the potential effects of climate change on forage
species.

Box 1. The USA NatiahPhenology Network

Established in 2007, tH8SA National Phenology Netwoikvww.usanpn.oryis a national
scale consortium of individuals and organizations that collects, stores, and shares
phenological data, valdadded data products, and information to advance science and
support natural resource decisiemaking across a variety of spatial and temporal scéles
diverse range of stakeholders contributes to and utilizes network knowledge, data, an
tools, includig researcher, resource managers, educators, and the public.

The USA t blal dzNB Q & prdgéari iS @ @adtand animal phenologlyservation

program appropriate for professional and citizen scientists. Phenology data entered through
theb I ( dzZNB Q & prdgaria & rdade]freely available for download through the National
phenology Database (NPDBp ensure that the observational datathre NPDlare robust for

use in scientifi analyses and decisianaking, the USAIPN employs range of quality

assurance (QA) processes to improve species identification, phenophase status evaluation, and
data entry In turn, quality control (QC) processes evaluate and flag data according to standards
of plausibility, validity, and reliability. QA and QC processes and activities are described in
Appendix 2 of the USNPN Observational Data Documentati@vailable &
www.usanpn.org/data/quality.

b I 1 dzNB Q & Pher®lags Blchioiing Program:

In order to track the status of the forage speciesthe lesser longhosed bat we will use the

b I G dzNB Q a plantaadSudirgaRphenology observation program (Rosemattial. 2014

Box 3 to record the onset, peak, and duration of flowering of the nectar spg€ieany et al.
2014)essential to the lesser loAgpsed bats in southeastern Arizona. In 2017, we launched a
data collection campaign called Flowers for Bais (usanpn.org/Campaigns/flowersforbite
engage partners and observerstsingb I (i dzZNBS Q & to Hoguiménifl@n2ring of forage
species.



https://fws.usanpn.org/Campaigns/flowersforbats
http://www.usanpn.org/

Box2b I G dzNBQa b20So622]

b I G dzNB Q a is & ratioSabpRehdlogy program used by professional and citizen
scientists to record plant and animal life stages. Participanislind dzNBS Q & follove G S
rigorous, standardized protocols to report on the phenological status of individual plant
and ofanimal species at given locations and are encouraged to make regular observati
over multiple years. Data are stored in the online National Phenology Database (NPDI
can be accessed publically and freely through several query and visualizatian tools

b I G dzNB Q a is & #HatfocBmdtRachn be used by individuals and groups alike. Group users
are able to contribute data to the same locations, sharing the effort of observations among
many.

When a particular Refuge, Park, or other unit is ready w@ifmenonitoring, the designated
leader for that site should submit a requesivfw.usanpn.org/nn/groups/grouginterest) to the
USANPN for their group to be created. Creation di & G dzNB Q & actogniiv@lidhe 2 |
required to access the fornThe requestor Wi be notified when the group has been created.

Eachmember of a group should registen individuab | (i dzNJ Q & acbognii hdj@retheir
respective group during registratiomdividual accounts allowach data record collectei be
tied back toan individual observer. For groups, a site leadapisointedas thegroup
administrator, and is able to set wgbservationsites, and register plants at those sites. More
than one administrator can be designated for a group. Other members can be setdgtea
entry technicians, to enter data on behalf of other user®dit existing data for the group

Data will be entered via either a combination of paper data sheets and data entry via web

browser or directly through thé I { dzNB Q & mdbig afpléago (uhich hasoffline
capabilities)Once an administrator has set up observation sites and registered plants at those

sites, a data sheet packet will be availafileeach site2 y S| OK 3 NPodzLiJ dxNSYQRES NI &
NotebookObservation Deck within their ane accountData are stored in the National

Phenology Database, and are freely available for download at

www.usanpn.org/data/observational

USANPN staff will provide eNewslettets participantsas part of the Flowers for Balsl (i dzZNBS Q &
Notebookcampaign. Any stafhemberor observer can sign up to receive these messages
fws.usanpn.org/flowersforbatsThe messages asert on an

approximately monthly basis ancbntain reminders to observe, resmes

for observing, preliminary results, and stories shaboggbarticipating

observers. Th&/SANPN has found that this methasf communication

promotes observer retention.

A Flowers for Bats badgEi ) is alscavailableA y S| OK 206 & SNIIS NI
Observation Declis a motivator for observer participatio®bservers can

earn the badge by submitting data on one of the forage species in six

separate weeks within the same year.

Fig 1 Flowers for Bat:
badgeimage
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http://www.usanpn.org/data/observational

Species

Desert agaveAgave deserji
https://mynpn.usanpn.org/npnapps/species/Agave/deserti

t I £ YS NDAgave @meiS o
https://mynpn.usanpn.org/npnapps/species/Agave/palmeri

t I NNE QAgave garmgpS 6
https://mynpn.usanpn.org/npnapps/species/Agave/parryi

Century plant Agaveamericang
https://mynpn.usanpn.org/npnapps/species/Agave/americana

SaguaroCarnegiea gigantéa
https://mynpn.usanpn.org/npnapps/species/Carnegiea/gigantea

Organ pipe cactusStenocereus thurbgri
https://mynpn.usanpn.org/npnapps/species/Stenocereusitberi

Cardon Pachycereus pringlel)
https://mynpn.usanpn.org/npnapps/species/Pachycereus/pringlei

Species Protocals

In the pilot year of the program, wieackedfloweringphenologyof panicular agave and
saguarccacti(Carnegiea gigantegriound throughout the Arizona portion of the range of the
lesser longnosed batsBeginning in 2019, the addition of carddPaChycereus pringheand
organ pipe $tenocereus thurbgreactus for monitoring il I (1 dzNJB Q & wilbaflow $16 2 2 |
program to exand to other portions of the range including Baja Mexico.

b I G dzNB Q & usbstatGsandrtdring, wherein the same individual plants or patches of
plants are observed repeatedly over time. This method provides a comparison of the same
plantsor populaions of plantsacross years, and helps to determwvlich climate drivers and
other environmental variablemfluence the phenology of these species.

For each individual plant or patch of plants, observers will document two types of data:
1. Status: Aye< or ino€ response to flower buds and open flowers on any plant in the
patch
2. Intensity: The number of flower stalks and percent of open flowershenndividual
plant or for all plants in the patch



Theb | (i dzNB Q & prdiczal tBadi® Bdd for bdt agave and columnar cactus is showig
20St26® hoaSNIBSNB |NBE a4]1SR 6KSGIKSNI GKSe asSs
the degree to which they see thegphenophasesor life cycle events.

Note that flowers or flower buds is an overarching phenophase; when flowers open to expose
0§KSANI NELINRBRAzOGAGS LI NIaz 20aSNISNBR aKz2dzZ R NB
G2 NBLRZ2NI aéSaé¢ F2NI FE2gSNR 2N Ft 26SN) 6dzRa o

Phenophase definitionsre provided to help observers know how to answer the questions on
the datasheet. The phenophase definitions are written in great detail to take the guesswork out
of observationsThe definitions are available in the datasheet packets and on the mobile app.

Do you see...?

Flowers or flower buds

One or more fresh open or unopened flowers or flower buds are visible on the plant. Include flower buds
or inflorescences that are swelling or expanding, but do not include those that are tightly closed and not
actively growing (dormant). Also do not include wilted or dried flowers.

How many flowers and flower buds are present? For species in which individual flowers are clustered in flower heads,
spikes or catkins (inflorescences), simply estimate the number of flower heads, spikes or catkins and not the number of
individual flowers.

e Less than 3

« 3t0 10

1110 100

+ 101 to 1,000

« 1,001 to 10,000

+ More than 10,000

Open flowers

One or more open, fresh flowers are visible on the plant. Flowers are considered "open* when the
reproductive parts (male stamens or female pistils) are visible between or within unfolded or open flower
parts (petals, floral tubes or sepals). Do not include wilted or dried flowers.

viore...

What percentage of all fresh flowers (buds plus unopened plus open) on the plant are open? For species in which
individual flowers are clustered in flower heads, spikes or catkins (inflorescences), estimate the percentage of all
individual flowers that are open.

s Less than 5%
e 5-24%

e 25-49%

* 50-74%

* 75-94%

» 95% or more

Fig 2. Nature's Noteboolprotocol for agave and columnar cacti flowering



Species:Agave palmeri Fig 3 showshe protocolfor Agave palmeras it appears on
c Name:_Palmer's century plant e
sl o e.fs'é‘inﬁ.fi‘;.‘;m-1 an t,he fjatasheetand the app Obsgrvers Asweroyes or
Check when data onog and then enter the intensity of the phenophase
Do you see...? entered online: L . :
B = BNy n 7 guestionin the blank spacéwVhile using the paper
== datasheets, observers should refer to the phenophase

y— definitions for the intensity categories (eg Less than-3, 3
P ynie __ 10, etc). While using thapp, the intensity categories are
Ripe fruits Yyn?___ | availableina drojglown menu.
Recent fruit or seed drop yn ?
Fig 3.Example datasheet fakgave palmeri ~ Note that for agave, we are only interested in the

flowering phenophase@hough fruiting may also be

recorded) Forcolumnar cactiwe are interested in flowering aralso encourage monitoring
the fruiting phenophasesas bats are known to use the fruits of columnar cacti

The way thatve monitorand recordagave andolumnar cactfloweringis different.Please

note thatwhilethelj dz=Sa A2y > a1l 246 YlIye FE26SNB 2N Ff 246SN.
for all speciesib | (i dzNB Q&> bRAINGIZZHNGOS 6S I NBE NBEFSNNAy3I (2
This reflects the structure of the agave, which is an inflorescence, and all@#svebs to more

easily count the number of flowering stalks in patches of ag&ae.saguaro, we count each

individual flower bud as an individual flower.

Here are some examples to help you know what to report for the yes or no and intensity
guestions orthe datasheets for agave and saguaro.

Agave monitoring:

Do you see flowers or flower buds? Q)0 s
Do you see open flowers? "

|

)
)

I,

\"N’I PO
o), a8 |7 [/
e & Nz N2
X X ) T G
Flowers or Flower buds: No Flowers or Flower buds: No Flowers or Flower buds: Yes Flowers or Flower buds: Yes
Open Flowers: No Open Flowers: No Open Flowers: No Open Flowers: Yes
Observe every other week Start observing once per week  Continue observing once per ~ Continue observing once per
week week



Average for the patch: 50-74%

? 3 for the patch

(buds plus
pen?

the plant are o
®

flower buds are present

n) on

tage of all fresh flowers
pe

\ T

percen
unopened plus o

How many flowers or

hat

W
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Saguaro monitoring:
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