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e |AS concerns & occurrences in NH
& adjacent New England states

 Important role of Lake Hosts (spread
prevention) & Invasives Watchers (early
detection)

* Quick review of survey techniques &
the NEW version of Quick Key

* Plant samples — an opportunity to become
more familiar with IAS species & get some
practice with using the NEW Quick Key



Why are we
concerned about
aquatic invaders?

“ |AS can have significant
negative ecologic and
economic impacts.

“ They can also lessen aesthetic
appeal and impede or ruin
recreational activities
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How do aquatic invaders spread?

Transport of species
IS a major way they are spread —
through human activity and via other
pathways.
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INVASION CURVE | a7

management ONLY

Public awareness typically begins

N

Eradication UNUKEY.
intense effort required

Detection. .

Introduction
Prevention or

Eradication SIMPLE

The three typical phases of noxious weed invasion
as the invasion progresses over time.

Image from: Southwest Montana Science Partnership's Module on Plants and



What can we do’?........

Raise Awareness,
Participate in Early Detection &
Spread Prevention Efforts



Early Detection, Spread
Prevention & Education in NH

Weed/Invasives Watchers Program
& Lake Host Program

(Photos from ME VLMP Center for
Invasive Aquatic Plants )



CLEAN BOATS
CLEAN WATERS

Before Launching
AND Before Leaving Here:

Clean — Drain - Dry

| CLEAN, DRAIN W &DRY! |
Rernave foreign matarial from boat Emply live welly, transom wells, hallas Allow several days for boat, tradler arnl

hull and trailer et location of kst use. tanks, bilge and engine cootant lines at gosr to dry in 2 sunny ares or undercover
mmmmman location of last use. _before launching.

This applies 10 all watercraft, motorired and non-moforired.

Never release plants, fish or
animals into a body of water
unless they came out of that

body of water.

vl B
Jet Drive s
i ; Boat@

It is ILLEGAL to transport and
introduce invasive aquatic species
in New Hampshire. Violators are
subject to fines.




Northern
Forest Canoe
Trail |AS signs

WHEN TRAVELING ON ANY WATERWAY!

CLEAN

1

THESE ARE NON-NATIVE PLANTS AND ANIMALS THAT CAN CLOG YOUR
WATERWAYS, DISPLACE NATIVE SPECIES, CAUSE SERIOUS ECONOMIC
AND ENVIRONMENTAL DAMAGE OR HARM HUMAN HEALTH.

AFTER TRAVELING

CLEAN DRAIN

ALWAYS

Remove mud, plants, fish, and
organisms from your boat and
gear. Dispose of them in a proper
trash container, or on dry land,

IF POSSIBLE

Spray boat and gear with hot
and/or high pressure water such as
ata car wash,

No hot water?
Wash surfaces using & garden hose.

FOR MORE INFORMATION AND TRIP

\A

ALWAYS

Drain water from hatches, boat wells,
bags, bailers, and containers while
still at the river or lake you are
leaving,

NEVER

Release plants, fish, or other animals
Into a waterway unless they came
from that waterway.,

PLANNING

ON ANY WATERWAY:

ALWAYS

Dry your boat and gear. Aquatic
Invasives need molsture to survive,
If you use a towel, stow it to be
cleaned and dried later

IF POSSIBLE

Alternate two pairs of shoes 10
give footwear time to dry (when
transitioning between water bodies).

Dry your boat and gear thoroughly
fore next outing,
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Watch
Program —
over 15

years old!

Started as
\\Weed
\\atch.




NH DES

Map of
Aqualtic
Invasive
Species

Infestations
in NH

Current - As of
October 2016

Aquatic Invasive Species (AlS)
Infestation in
New Hampshire

N
Al infectatione - L
Atan cum

Sractins skdem

Curly-uaf pondweed

Curswan mitol

Burmman mifl, Eaopmmn satad, Oidyrms, cuty-ted pondweed, waler chastt

i

Lurscens mamd

Furrwert

Varmizie ritol

Vartusie il Astes ciers

Vartatie il Corty-eaf panchwend

Varmtie mtod Cumssies mitol, Seswoet, wwier chastrut Sunpeen maied, cuty-at mocwees
Varsshe mitol, Eusspeen saind

Vermtie ool cury<es! posdevee

Vermtie ot Serword

eeerxtmo0-®F

@roo

Vactsle mitol, Sermwort, Surmsian mifol, curtp-we sondwees, Euroseen nasd
N _rydagraghy_potypoms
[ oem_sourcry

0 125 25 50 Miles
L ! | ! |

." ~
Map prepared by NH DES i §
Exotic Species Program [FER % ‘g
Updated October 2016 S

Numbers comrespond to separate
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Need to
include Water
Chestnut in
Hinsdale

(along with Eurasian
milfoil, curly leaf
pondweed and

 European water |
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Vermont
Documented
Invasive Species
Infestations
in Lakes and Ponds:
Eurasian watermilfoil,
Variable-leaf watermilfoil,
Water chestnut,
Zebra mussels &
Spiny water flea

This map does not include
occurrences of
European water nymph,
curly leaf pondweed,
European frogbit or
yellow floating heart;
it also does not include
occurrences in
streams and rivers.

3 June 2015




e

Arduvar M.ui;ﬁ Rsira
— - <land | >
: Dictisld Clmsdee et My iane oy
Invasive Aquatic Plants S Tk, G
Ve
. . o - ¥
Infested Maine Public VWaters, January 2017 o “eu’ Centan (48] Patie; /12
ot Wermon
wWwwW.mzine.govidep/waterinvasives/ : UL 5 P Lienpr e =) Favetts --,» Ckkey [ £
o e o
: iMai = 8 - NI Wy Lvecmorn
Variable Leaf Milfoil (VLM) @ Zurasian Weter Milfoil (EVWM) [ e ARSI T g Readticd
L L Marchusmer e Fatwinn
” . - . . 1 Paric oSG
A Hydiilla (HYD;] Zurapean Naiad {EN Abwry Ty . Woe AL o
= ) &
Stanetar Duzkicx bt bl Safnaredh
6 Saris & mrmlh B :
[] Curly Leaf Pondweed (CLP) o 65 Woomss Hebeoe et Gardyc
[ | W hed P o 8 ) ‘|\15 .;m_ Wik aE /,4_.‘
LSS >
L2 3 LY i Jatterzon
aced bt 1T Whlel Lluh:l.llJ £ ) { 7{
"y ~ P S r
o ': ! 9 AR ! Rladinsle) . \'kiﬂl oy
H“m"mo‘pdy- '\_J,, Lewaig Snbartio ‘ 4
' s
- o v (Itersion ) l‘w—nru-nh'\
fryezur Srdalsn 16, 23 Polym b, tum Hiedan Hanauth
A N Rireoad mlmr
Lsv : Aros e 1§
Infested Systems sl L o Soazasnat teems
‘ PR > e y y ’ PRTOlETy
2 Annabessucwok Lok Vi |24 Picrered Ao HYO , f &p ,C‘ gL Fow Qiogodstor” Buthwm: ogengr | % , Bdguomh oo
Arrrabees acwoi Lake Arknrel Fand b ' k -'l 1 Ra-rro'd ) s.-.:i-. g
2 Arrcwhecd Vi |15 Plosont/Cobbosms i *"h’oﬁzu i P UnINAG § i
b Arcrwbmac and Lt Dhcipem Siver Aersam Jong, Totboszas Serm, Hirsesrce Hirsn 11 Sran LI ' '/Q I Fal]' )
2 love 2uburn Vi e ared Mz gatney Sroam rqr.j . et ] Nunh Yanrautt o Ilnoh':\ l:rb:-
Vb ik aral The Hacim 18 Pleasoat loke v e e ro :' S rarmeuln . R PA
4 fAovh Pam Vi AavAi 4k U/ 246 22 Sandehll - ,18 Qurbeikan: R pesl Prlppsmn"g { ¢
- . ) ua, t
Ralh Fod 17 Pleayene (00 Paond [ | NALRLLS Livinztee I-.'. 4 X ¥l TNt ek 5
5 Repoe” Pand VI Amzeam dil Fred Farzanzhed 14 e FJ"V’.L‘}I > B |
Brant Pen: |G Prosumpsoot (D) AN A A Gomar -‘.k:th.cV . !
6 Cushingan Pond Vi rezumpscc: Riser, Cundee Fonc and Nosh Linwswch. 7y ol | 3 :
Cushesn Fond Garhan Parel 4 s l\_/ = Sk . Caavkay
7 Gonionsualte HYO |15 Soco fiver Vit o e Halee = 17‘ Ty
Demmrovcta Lube end Uuvia Scunr ~recghan Bipe 1 Henmay Saale Dam, Shacoe o whlwboin ~ A 3 ey i \
2 Greotiord Vi Fhowege and Bldcetard (—19 “'"""'“’"""'.. Shrarath ,,'-"'#{ i ’
Lirveal Foered movd Seant Bosged 2o Slrmmm 20 S?MQO/HI’G.’IG‘/ Fond s P q"l beigh Cavicn | S ? 3 5 'I' | l
q P S wrily Fune, Saa Riar, Schago G, 5
- Hﬂ_)ﬂ" . osd ZAn eer Run Setesc aoe wotl Seliapn Sesin . Leman &0 Smmg ‘ :
Hegam bon: wod ifile dnckcaooggin Hiver n 3 z L3 Alrwd o Dascdne
10 legor Pond kn, Qe |11 ShoggPond i Bddniors
Lerdon 2o Shaga Reod > 22 Sunonl Aranzel
i1 Litile Swhoge vind |22 Soimon Folls B NS A Lib s )
it & Secagn Lake, Collce Prgand MillRopd | ¥oth=ast Fond, Spa:lding 2avd, Salrca Falls S KenneHurkiCRONCL IS
12 Messolonskee Vi Saas fles v Nurth Barwise
Mesakrehee Laks, Begmoe Seamand 23 IRomeson v ¢ Vel 2
[ S T Thamieesin ek antl The P “Doimih I
12 Gspae Vi |24 \Wasthand (AT . SoLll Sy o
[lesipms Brear i Ferterand Sareceaeld e el < Beratek “3““‘?" %3)
- G2 5‘95
Yax ef\ ,\w‘)
31 hid




Aquatic Invasive Species (AIS)
Infestation in
New Hampshire
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Map prepared by NH DES
Updated October 2016
Numbers correspond to separate

name and town.
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What was new in NH
for IAS reports in 20767

» Variable milfoil:
- Crooked Pond, Loudon
> European naiad:
- Spaulding Pond, Lebanon

> No new reports of Asian clams during 2016

> No previously undocumented species
of IAS in NH in 2016



NH’s “Frightful 14’
prohibited exotic aquatic plant species —
it is illegal to transport or introduce
exotic aquatic plants in NH:
11 aquatic species & 3 wetland species

Variable milfoil Hydrilla
Eurasian milfoil Parrotfeather
Curly leaf pondweed European frogbit
Fanwort Yellow floating heart
Water chestnut

European water nymph

Brazilian waterweed
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file:///F:/Laurie's Stuff/tiff/uconn_ipane_najasminor_03c.tif

The remaining 3 species of
NH’s “Frightful Fourteen’
are Wetland or Riparian Plants

Common
reed

(Phagmites)
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Purple Flowering


file:///F:/Laurie's Stuff/tiff/uconn_ipane_lythrsalic_01c.tif

Other
Aquatic
Invasive
Species .

of Concern Spiny
. , water

IN NH & .'3 flea
New

England

ze b ra Zebra mussel veliger with copepods, diatoms, and rotifers.
Charles Ramcharan . AR A

m u sse l Wisconsin Sea Grant


http://fishbio.com/wp-content/uploads/2012/06/freshwater-clams.jpg

A Closer Look at
a Few of
NH’s “Frightful Fourteen”



in NH, ME & VT (@andma, too!)

(Photos by L. Callahan)

W

Variable milfoil - NH, ME Eurasian milfoil - VT

NH — approximately 80 waterbodies VT - 66 lakes/ponds, 27 other

ME - 19 lakes/ponds, 11
rive/i /:Z.Z:,Zss [NH - 3 lakes/ponds, 2 rivers]

[VT - 2 lakes] [ME - 2 lakes/ponds]



Submersed: Variable milfoil
(Myriophyllum heterophyllum)

Emergent flower

; e Close-up of flower

Photo from CIAP & image from NHAES Bulletin



Submersed:
2 Eurasian
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(Image from University of Florida)

(Photo by L. Callahan)



There are several species
of native leafy milfoils that are

similar to invasive milfoil species: |
These native species found in L. Sunapee: 1,
Low water milfoll W7,
== Farwell’s milfoil ey
%\x }///// ¥ Alternate flowered milfoil W €
“ (41 \\ /
\ Additional native species A J
found in New England: ,
Whorled water milfoil [ ——

Northern water milfoll



Submersed:
Curly Leaf Pondweed

Image bottom right by Ann
Bove, VT DEC.

Photo at far left by L.
Callahan. Other images from

(Potamogeton crispus)




Submersed:
g FanWOl’t (Cabomba caroliniana)

R L i NNy
S e Cabomba carolinjana
}P v = \1996 Kerry Dresst

Y Image, above, from NHAES Bulletin.



Floating Leaved:
- Water Chestnut

(Trapa natans)

Seed from which '\ . -

plant develops ) Sy

Top, left image from
University of FL

Top, middle & right
photos from VT DEC

Bottom, left & right
photos by L. Callahan



Submersed: Hydrilla

f (Hydrilla verticillata)

(Photos from ME VLMP & Cornell Umversrty Cooperat/ ve
Extension) ) 3

<
—

¢ - ’ : T .
v?\' ‘t"\&\:} k

& 3 cr* R
3 3 ‘. a.{'.’:r.'-’.'!.;.‘v

Cayuga Inlet, Ithaca,

Blokerel Pond
Limerick; ME



1 T Invasive
_ Hydrilla

Nalive
Elodea

i

!

b

I
I




Surveying Aquatic Plants
in the Littoral Zone

Emergent
Floating Leaved
Submersed



How to cover the littoral
area to be surveved




When and How to Survey:

> General timeframe: Early June - September
» Calm conditions are best
> When water is clear

> Use viewing aids — polarized sunglasses,
view scopes or goggles/snorkel & mask

> Sign-up for a section to “watch” or patrol

> Once you get to know what is “normal” for
your section, then you will recognize when
something seems unusual or “out-of-place

> Report your findings — negative or suspicious
> If you find something suspicious, mark it or
record location and take photo(s)



Using the NEW Quick Key
for a plant identification
exercise.

Aaurex KEY



http://www.mainevolunteerlakemonitors.org/mciap/QuickKey.pdf

Thanks for all you do
as Lake Hosts

&
Invasives Waitchers!



Leaf Arrangement
on Stem

Alternate

Opposite

Whorled



> Floating leaved plants
> Blade- or strap-shaped leaved plants
> Divided leaf plants
- branch divided
- fork-divided
- feather divided
> XXX XX XXXXX



Leaf Type

Entire Serrate Divided

or
Toothed



Divided Leaf
Patterns

Forked Branched Feathered




Before you leave this morning —
Take a look at the plant samples
& use the NEW Quick Key
for a plant identification

exercise.
& uréex KEKE “
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http://www.mainevolunteerlakemonitors.org/mciap/QuickKey.pdf

Thanks for all you do
as Lake Hosts

&
Invasives Waitchers!









A single Asian Clam can self-fertilize, can reproduce up to twice a
year and can produce 2,000 — 4,000 juveniles per year. Densities
can reach up to 6,000 or more clams per square meter.



Submersed:
Egeria or Brazilian Waterweed

(Egeria densa)
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One species of native milfoil
in the northeast U.S. is not leafy —

Native: dwarf water milfoil




Low water milfoil Variable milfoil —

— anative milfoil Curas o an invasive milfoil
that occurs in Lake urasian mi (')I:‘ . (also has been found
Sunapee an invasive milfoi in L. Sunapee)

Fatation water il




Bladderwort - Native
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Photos by Don Cameron, MNAP
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Native:
Little Floating Heart



Native:
Watershield
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How to cover the littoral
area to be surveyed




