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~invasions in'Chesapeake Bay

Paul W. Fofonoff and Gregory M. Ruiz

Smithsonian Environmental Research
Center, Edgewater MD.
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- Anthropogenic biological invasions are
documented in terrestrial, freshwater and
marine habitats on every continent
except Antarctica.

= |nvasions by nonindigenous Species
(NIS) are a major force of global
S change, resulting in significant
. ecologicaliFeconomic;and human
“health impacts.
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= |pvasive species are the second most
frequently reported cause threatening
endangered species In the US (Wilcove et
al. 1998).

= The economic cost in U.S. of aquatic
Invasions Is >$10 billion / year (Pimentel
2003).
EAlFavarlable evidence indicates the transfer
off NIS' by hiumanactivitiesiias mcreased
Sdramatically’ over the past century and
continues to do so.
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= |ntroduction
= Databases
= Questions about Bay invaders- Taxa,

Origins, Timing, Vectors, Crypiogenic
Species

= Overall Conclusions
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SERC’s Marine Invasion Research LLaboratory’s
' otlc Werlrie aric EStizrlr |
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database designer: .

Relational databases In Microsoft “Access”

Chesapeake Bay (1994 to present), accessible
at: http://invasions.si.edu/nemesis

National Database (1998 to present), multiple
coasts, regions and bays

Glebhal Database, map-based system (2000 to
present) —
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= Published literattre
= Gray literature & Internet databases
= Museum collections

= |nterviews with local scientists

= Fleld surveys- fouling communities,
~ Flemigrapsus, Carcinus (Unpublistied):
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PV'SettIing plates are sﬁspéndﬁfromdggk?;%np;éé =
after ~ 3 months, then preserved, and examined by SERC
biologists. Unidentified species are sent to world-class

taxonomists for identification.

3 months in
Chesapeake Bay




Blackfordia virginica (hydroid)? Barentsia benedeni

Ficopematus-enigmaticus (kamptozoan)
(Polychaete) Loxosomatoides laevis

Cuthona perca (nudibranch) (kamptozoan)
Favorinus auritulus Bugula neritna (Bryozoan)
(nudibranch)** Ascidiella aspersa (tunicate)**
Miesea evelinae (nudibranch)** Diplosoma listerianam
Gitanopsis sp. (amphipod) (Tunicate)
s Amphilochus sp. (@amphipod)* Botrylleides violaceus (tunicate_)__
= Synidotea laevidersalisi(isopod) Styelarcanopus (tunicate)
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Styela plicata (tunicate)

«* Medusa not seen since 1920s, 1st record
of hydroid on East Coast.
«** Population not known to be established?




Our. Study.Area

~ ° Tidal waters and
wetlands of Chesapeake
Bay and Atlantic waters .
of Maryland-and Virginia,
Including coastal bays

Shoreward limit is
monthly mean high-tide
line

Upstream limit is the
head of tide In inflowing
[IVers and streams

SOME. prmanlysmentidal™ .
terrestrial and freshwater -
Species cross the line-
“boundary residents”




Freshwater

“grass” bed




Chesapeake Bay’'s vaned habjtats-2

Oyster beds
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Adjacentmntlc waters




Human features
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SElt ment at
Jamestown, 1609

= Since then:
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= Population in
watershed has grown
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to 15 million.

= Expanding shipping,
Nefly.at.Baltimore
‘and Norfolk.....

ﬁ@‘aﬁdingiflsheries
= Agriculture, gardening,
Pet-keeping, etc.
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/ho are the invaders?
nere did they come from?
nen did they get here?

= How did they get here?
= \WWhat have they done?
= Conclusionsu
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Taxonom|c Composmon f Nonindigenous

121 regular residents, 49
boundary residents

Other Vertebrates -

Fishes

Residents

B Boundary
Residents

B
Invertebrates [N B Regular
I @42 ]

Vascular Plants

Algae

40

Number of species




“‘Boundary Residents”, 47 spp.

Oncorhynchts:mykiss:..
Rainbow Trout, NOAA Photo L|brar32
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Pol idatum- - '
Oly9OHLINLLUSRICA] Cervus nippon- Sika Deer

Japanese knotweed




Tunicates
Bryozoans
Kamptozoans
Insects
Crustaceans
Mollusks
Annelids
Nematodes
Flatworms

Cnidarians

Haplosporidians B Regular Residents
e i —

— Green Algae i B Boundary Residents

Brown Algae
—
S Diatoms

Red Algae

6 8
Number of species




Foto: Arne Andetherg ﬁ

Native to 6 continents,
Including North America
and Chesapeake.

But in 20th century, drastic
Increase In range,
InVasiveness,.and

abundance on East Coast
and Chesapeake Bay.

Chloroplast DNA analysis
indicates replacement. of
melyAnative genotypes by
a single Eurasian
genotype (Saltonstall
2002)




clisesse —
iscoveredin'Delaware:
Bay (1957)
In Chesapeake Bay, 1959,

causing devastating oyster
mortalities

Genetically identical to a
parasite. ofi the Pacific
Oyster (Crassostrea gigas)
from Japan & Korea

i Froto 0. 4296 Believed to haveheen

e

cciallctciWTTEERINTY o introdUced with transplants
0]

f Natural History off C. gigas (Burreson, et al.
2{0]0]0))




Heloziflzl Veriosa - Velned Haopa YWrie
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= Native to the NW Pacific-
Vliadivostok to Hong Kong
= |ntroduced to the Black

Sea, ~1946, with shipping
or oysters.

= Spread to Adriatic and
Aegean by 1970s (ballast
water?)

= |n 1998, collected near
Norfolk VA= IDdatNIMNE

= Aptindance increasing in

lower Chhesapeake Bay-
Roger Mann, VIMS
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Native to northwest Pacific
(Hong Kong-Russia)

15t collected in New Jersey
In 1988.

Now ranges frem Nerth
Caroelina to Maine; very
abundant on rocky shores

IR Chesapeake;resticted.
toNiprap and jettiles in
lower Bay.




Described from a S_r_lip In
Philadelphia PA (1823)

Not regarded as native in
the Mediterranean,
Atlantic, Australia
(Monniots, Carlton, Kott)

Origin unknewn

Introduced in California by
1915; Australia by 1870s

Eeund onr East andiGulis
ceasts (NC-TX) in 1880s.

On Chesapeake Bay
fouling plates, 2002
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= Native to MississippIl-Gulf
& Great Lakes basins.
Introduced on East Coast

from NC (possibly SC-GA)
to MA.

First stocked by US Fish
Commission In Potomac,
1889.

Newrestablished in all
majer Chesapeake
tributaries




[Or coyous- NUtrlel
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= Native to southern_South
America

Widely imported for fur-
farming in the 1930s;
widespread releases on
East, Gulf, West Coasts.

T

- =, ' 4 = Escaped from a USFWS
D = § lab, Blackwater NWR by
- =0 T Muskrat | 1943.
> i
% 336;

‘ sNeWrabundant in SE
Maryland.




Unknown Marine

Pacific |

Marine spp. = 44, algae & inverts
Continental spp. =126, inverts, plants,

Eastern Atlantic . ‘ ‘
fishes, other vertebrates

Western Atlantic ‘
B Regular

Residents

B Boundary
Residents

Africa

South America

East Asia

A - |

|
R — |

Eurasial
North America

30 50 60

Number of species




1980-2005
1955-1979
1930-1954

1905-1929

1880-1904 : : : B Regular residents
‘ ‘ ‘ B Boundary Residents

1855-1879
1830-1854

1505-1829

i

Before 1800
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Dates of 15! Record, by Taxonomic Group

& 1980-2004 ¢
Vascular

1955-1979 Plants

1930-1954

1905-1929

1880-1904

1855-1879

1805-1829

Before 1805

10

1830-1854 Invertebrates & Algae

Fishes

20

30

Number of Species




Natural Dispersal
Biocontrol
Agriculture
Ornamental

Fisheries

Shipping

40 60
Number of species




Taxenomic Groups

Probable

Possible

Vascular Plants

6

11

Invertebrates & Algae

25

" |FIshes

Other Vertebrates




Shipin dry dock unth fouled hull.
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Barges & Canals
Cargo, etc.

Dry Ballast

-ouling Community
Ballast Water,

s10199Aqns buiddiys
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MNerthern Snakehead
Distinguishing Features
Long dorsal fin » small head « large mouth « big teeth «
length up to 40 inches « weight up to 15 pounds

HAVE YOU SEEN THIS FISH?

The northern snokehead from China is not native to
Maryland waters and could cause serious problems if
intreduced inte our ecosystem.

If you come across this fish,
PLEASE DO NOT RELEASE.
Please KILL this fish by cutting/bleeding
as it can survive out
of water for several days and REPORT all catches to
Maryland Department of Natural Resources
Fisheries Service. Thank you.

Phone: 410 260 8320

TTY: 410 260 BB3S

Toell Free: 1 877 620 8DNR (8367) Ext 8320
E-mail: customerservice@dnr.state.md.us




= Native to China-Japan
Cultured since 1970s In
Oregon & Washington

Sterile triploid oysters

tested in Vinginia waters
grew Well, little disease.

. N 4 700,000 triploid C. a.
¥ DARSRY planted in 2003

- Jodie Dew, Vi@inia Polytech




aphnia lumholtzi Venos guillicola crassus
- e ined Rapa Whelk Eg| swimbladder

Nematode
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== Gyrodactylus anguillae, Pseudodactylogynus
anguillae,;-Anguillicola crassus- eel parasites

= Rapana venosa- Veined Rapa Whelk, Shellfish
oredator

Daphnia lumholtzi- African Water-flea, aveided by

juvenile fishes?, replacing native prey?

= Botrylloides violaceus, Diplosoma listerianum-
Jdiunicatesyhull foulers

" Chiactococeusiphragmitisplasioptera hungarica,
lipararriiitarsis, Tetramesa phragmitis; _
Sclerocona acutella- Phragmites insect herbivores




Potential Bay: invaders in the watershed-
Fofonoff et al, unguolisned daia; USGS NAS
- Dzizigeigen LS DA Plairiis Blaitzio)zlsie

» 26+ freshwater invertebrates (e.g.
Dreissena polymorpha- Zebra Mussel)
o 15+ freshwater fishes (e.g. Scardinius

erythrophthalmus- Rudd)
e 18+ aguatic and wetland plants (e.g.
Marsiliea, mutica - Water Fern)
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= Chesapeake Bay: is heavily invaded.

"lpvasions by marine algae and invertebrates are mostly
shipping-related and appear to be increasing.

= We have under-estimated the number of introduced
Invertebrate and algal species in Chesapeake Bay.

= Comprehensive surveys of the Bay’s biota are desirable for
monitoring invasions and detecting other human impacts
on.the Bay’s biodiversity.

= vader impacts vary. greatly in type  andlmagnitude; mamnyss
L SPECGIES MayaaveNa mixilire of perceived costs and
eenetfits.







