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- Cumulative vertebrate species recorded
THE SI H as extinct or extinct in the wild by the

| IUCN (2012).
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Cumulative extinctions as % of IUCN-evaluated species

o

Accelerated modern human—induced species losses: Entering the sixth mass extinction. Science Advances 19 Jun 2015: Vol. 1, no. 5, e1400253. DOI: 10.1126/sciadv.1400253



Index value (1970 = 1)
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LIVING PLANET
REPORT 2020

BENDING THE CURVE OF BIDDIVERSITY LOSS

2010

2016

Figure 1: The global Living
Planet Index: 1970 to 2016
Average abundance of 20,811
populations representing 4.392
species monitored across the
globe declined by 68%. The whire
line shows the index valuwes and
the shaded areas represent the
statistical certainty surrounding
the trend (range: -73% (o -62%).

Sourced from WWF/ZSL (2020)".

Key

= Global Living Planet Index

- Confidence limits

Regional threats to populations in the LPI
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IUCN list of species with trend data

Parcemt of insect speceas /
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UK insects with trends >40
years

c

ecrease over 40 years

Defaunation in the
Anthropocene

Rodolfo Dirzo et al.

Science 345, 401 (2014);

DOI: 10.1126/science.1251817




Bumble Bee (Bombus) Distribution and Diversity in Vermont, USA: A Century of Change

/ VERMONT CENTER Kent P. McFarland!, Leif L. Richardson'?, Sara Zahendra?, and Spencer Hardy!
8 ECOSTUDIES 'Vermont Center for Ecostudies, Norwich, VT, 2Gund Institute for Environment, University of Vermont, Burlington, VT
Uniting People and Science for Conservation Corresponding authors: kmcfarland@vtecostudies.org YWa@kpPMcFarland | leif.richardson@uvm.edu W@leifr7
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Introduced -

09 billion

birds gone since 1970
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Eastern Forest Birds Vermont eBird
4 4 4 4

Wood Thrush ryocicnis mustsing
Trends: Breeding

MILLION

EASTERN FOREST BIRDS :
LOST SINCE 1970 - : el

................................

POPULATION N SR
LOSS IN EASTERN ) A
FORESTBIRDS _
SINCE1970 ~* 1~




THE STATE OF THE M
MOUNTAIN BIRDS = Y

Measuring the Population Health of Our Northeastern . 4
U.S. Montane Bird Species Yy &

PI: Jason Hill https://mountainbirds.vtecostudies.org/

READ THE SUMMARY OF THE STATE OF THIE NOUNTAN BiRDS
REPORT: 2020

:
§
2
5
:

2011 2012 2013 2014 2015 2016 2017 2018 2019




Downy Woodpecker
Eastem Wood-Powee
Great Crested Fiycatcher
Blue Jay

Roed-breastod Nuthatch
Wnter Wren

Least Flycatcher
Blue-headed Vireo
Black-capped Chickadee
Whate-breasted Nuthatch
Brown Crecper

Hermit Theush

Wood Theush

Codar Waxwing
Black-throated Blue Warbler
Black-and-white Warbler

'I‘i'i_‘("'

Yellow-rumped Warbler
Blackburnian Warbler
Common Yellowthroat
Canada Warbler

white-throated Sparow

Rose-treasted Grosbeak o Amorican Redstart
1 . Dark-eyed Junco
,.:-/ Jm— Scarlet Tanager

/'/’I" e p
DECREASING

13 spé"(':ies'/'f
O NO TREND

13 species

A 8 species
INCREASING
!

Mouming Dove
. Yellow-bethed Sapsuckoer

Hawy Woodpeckes

Pideated Woodpecker
Red-eyed Vireo

Armnerican Roban
Jlack-throated Green Warbler

Ovenbird

THE STATUS OF
VERMONT
FOREST BIRDS:

A Quarter Century of Monitoring
1989 - 2013




New England Forests Declining Again

New England Historical Forest Cover

New England e Cosnecticut e 16,000,000
Forest Cover  ~— Maine » » 14400000
and Human — AILLICT AR ’
Population — New KamOsNre s K 12400000
o Rhade hissd ! -
5 11,200,000
s AL Now €030 T P "
. o sd ' 9,000,000
% 8,000,000
§ & 6,430,000
z » 500,000
o 3,200,000
1,400,000

: 0
T W00 a0 10 0 1O W0 00 Wi 2000



Count

Vermont Loon Conservation Project @) gy canen

Monitoring . Management _ PUbliC Outreach Uniting People and Science for Conservation
PI: Eric Hanson

uo

30 - 2020 96 nesaing pairs

; 75 choks sunveeng

20 1 135 temiones

110 W

AT 2004 43 nestng pans

20 4 44 chcks survwng /\
%0 | 64 lermitones o\

80

b yY)

1994 14 nesting pais
0 17 chacks survving
23 errtones

S0 1

40 1983 7 nesting pairs
0 chicks survwng
12 ieentones

v TORM KNOWN 30 podeniiy
LOROON Dars

X .
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Listed as state endangered in 1987 Delisted 2005



World Biodiversity

Mammals

5,600 species oatmated ’ — -

5,501 [D8Y%) spocies discovered -
L <@

Birds

10,500 o |

10084 (06%) ;

Reptiles 2 ra

2o %5 @)

9,547 (BOW) :

Amphidians &

15.000 - @)

6,771 (45%)

Fish
45000
32800 (12%)

1\
»'=\
. J_;‘nf'. :
Crustaceans ,’/' @
150,000 .
47000 1%} \ 4

5,000,000
1,000,000 (20%)

O NFOGRAPHICS: MEANDER STEGALAKR, NOM STAFF
| BOUNCES IICN. ARTHUN D CHAFIMAN. AUSTRALIAN
C ISODIYERRETY I ORMATION EERVCES
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Vermont Species

Number Species Not including protists,
bacteria or viruses, we

Algae (1,000.5,000
s { ) humans share Vermont

Lichens (est. 350) with at least 30,000 to

AN 45,000 species, although
no one knows for sure just

Fungi (5,000-15,000) how many.

Vertebrates (487) :

1 ) S

Nonvascular plants (584)
1.5°%

Vascular plants (2,150)
5 6% Invertebrates (est. 21,400)

85 9%



Iy «

- Great Smoky Mountains National Park

All-Taxa Biodiversity Inventory (ATBI)

Started on Earth Day 19‘98'.-,\

=

HISTORIC NEWTO NEWTO TOTAL .
RECORDS 'PARK SCIENCE DISCOVERED
TOTALS: 9,479 /7,636 923 18,038



Vermont Wild Bee Survey
2019-2022

 We have documented 343 bee species in the state and
we believe we may have as many as 375 species here.

* 80 new species discovered for Vermont.

e 16 introduced non-native bees discovered. Some
could be competing with native species.

@VERMONT CENTER
SECOSTUDIES

Uniting People and Science for Conservation

Sunflower Burrowing-Resin Bee (Paranthidium jugatorium)

GUND INSTITUTE FOR ENVIRONMENT first discovered in Vermont by Kevin Hemeon.



£ | Efﬁ?AL BIODIVERSITY FRAMEWORK

Convention on Biologica D
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2030 Action Target [E):

2030 ACTION TARGET 3

PROTECT AND
./ ecologically representative CON SE RVE
~/well-connected

- Jintegrated into wider LAND AND SEA

landscapes & seascapes

Conserve at least [EJ [1]% of
land & sea areas through
measures that are

geffective & equitable
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‘V i Figure 2: Spatial overlap
between highest priority
landscape-level Vermont
Conservation Design targets and
protected areas. Areas of overlap
are shown in dark green (Map by
corresponding author; Datasets:
New Hybrid Protected Lands
Layer for Vermont Conservation
Design Analysis, 2019; Vermont
Fish & Wildlife Department,
2018).

'z. }
-"“‘~.f,

Legend

Highest Priority Design Targe
" Protected Area
B Design Target & Protected
Water (not analyzed)

.

8|olog|cal Conservation
‘olume 243, March 2020, 108462

Large landscape conservation in a mixed
ownership region: Opportunities and barriers for
putting the pieces together

55 Anthoay W, Dikmoto > 3
Show more

+ Addto Mendeley of Share 99 Cite

Highlights

+ We compared protected lands in Vermont, USA with a new large
landscape design.

+ One third of highest priority design targets have been met via protected
lands.

+ Public agencies stand out as top interest holders in targeted forest and
connectivity blocks.

+ Corporate timberland sales have been special opportunities for design
gains.

+ Nonprofits play an important role as top interest holders in protected
riparian targets.

Vermont ConservaTion Design

MAWTAINING AND ENMANCING AV ECOLOGICALLY FUNCTIONAL LANDSCAPE

Summary Report for
Laondscapes, Natural Communities, Habitats, and Species

February 2018

£ Sorerson and Roben Lano

Core Parscipanty.
2ora wika, DOug NOrn = WImont Fah and WIdi Cepartmnt
i Thamgaon = Vermont Gapectmant of Torests, Parky s Recrretion
Thrabuth Thamgaon = Verment Lo Trest

7~ VERMONT

AGENCY OF NATURAL RESOURCES
Respect. Protert. Engoy



From Loeb and D’Amato (2020):

\ Figure 2: Spatial overlap

 ~68% of Vermont land area falls within some type of
B s L o / between highest priority
‘ u!}: i‘ Z landscape-level Vermont

high priority area for the VCD.
 ~26% of Vermont is already formally protected.
e ~22% is within VCD highest priority areas. So we are

Conservation Design targets and
protected areas. Areas of overlap
are shown in dark green (Map by
corresponding author; Datasets:

g New Hybrid Protected Lands \ well on our way to 30% total area by 2030 on VCD
. Layer for Vermont Conservation . . . .
"/ Design Analysis, 2019; Vermont | highest priority areas with at least some level of
Fish & Wildlife Department, .
2018), b protection.
/
/| * Low and mid-elevation sites are currently under-
Legend \\

represented.
Highest Priority Design Target

Protected Area
B Design Target & Protected
Water (not analyzed)




Vermont Atlas of Life Data Explorer

. |  Conn Accass 1o Vermant s Sodivenuty ata
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6,361,308 12,500 S80
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Secarch the Atlas Q

Presence data Sampling Bias Bioclimatic Data Distribution

1km x 1km




Current 2071-2100

Range: 187 - 1041 Range: 381 -989
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Some Considerations

* Halting, then reversing the dangerous, ongoing loss of biological
diversity requires more than an expanded system of protected areas.

* With ~68% of Vermont land area within some type of high priority
area for the VCD and there is already ~22% of it under some sort of
protection status, arriving at 30% by 2030 might be a low bar?

e Currently ~3.6% of protected areas
are GAP Status 1, and 1.8% GAP status

2. Most of these are at higher © Relative impact of direct drivers at the global scale
elevations. We need a lot more of overall [N N -
these on the entire landscape. [ Geneticcomposivon  [NNNNN I =

species opuiavons <% [N —
* We need to monitor our natural heritage o LR 2=__2
ecosystem funcvon X [N N e

more thoroughly to understand how our
) : .. : m—ty B I
actions are affecting biodiversity. L ’:&, T T

Relative impact of drivers

EBV classes

Direct drivers Degree of confidence

. Climate change . Land/sea use change B Inconclusive D) Established but incomplete
B Direct exploitation L Pollution B Unresolved R Well-established

Invasive alien species [l Other



