Monitoring nonindigenous species in southeastern ports:

why, how, and the lessons learned
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“Qver two-thlrds of recent non-native species 1ntroduct10ns in
marine and coastal areas are likely due to ship-borne vectors”

Ruiz, G. M., P. W. Fofonoff, ]. T. Carlton, M. J. Wonham, and A. H. Hines. 2000. Invasion of coastal marine communities in North
America: apparent patterns, processes, and biases. Annual Review of Ecology and Systematics 31:481-531.



» 21 billion gallons of foreign ballast water discharged in US waters each year (Globallast).

e 7000 different species being carried in ballast tanks worldwide (Globallast).
* Many hitchhikers are also transported on the hulls of these vessels.

* Most marine nonindigenous introductions in SAB have been attributed to shipping activities.

« Commercial ports represent a main entry point for many species introductions.

» Estuarine nonindigenous species knowledge base behind those from terrestrial and freshwater systems.
» Early detection important for effective response.
 Knowledge of species distribution helps predict future spread.

* Provide reference data for future assessments of change.
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HOW

1.  Review literature of biotic surveys for mollusks, crustaceans and polychaetes in
the SAB region.

2. Integrate this data with GIS.

A total of 74 survey publications were consulted to construct a GIS database detailing 36,502
mapping points for 1,738 species.
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HOW

3.  Describe Wilmington, Charleston, Savannah, and Jacksonville ports in terms
of their history, geology, hydrography, and shipping movements.

South Atlantic Bight

Image credit:
Southeastern
Regional
Taxonomic
Center

American Association of Port Authorities

2005 Port Rankings (TEUSs)

Wilmington NC 32nd
Charleston SC 7th
Savannah GA 9th

Jacksonville FL 18th
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HOW

4, Comprehensive searchs for molluskan, polychaete, and crustacean species in each port.

Hewitt, C.L. and R.B. Martin. 2001. Revised protocols for baseline port
surveys for introduced marine species: survey design, sampling
protocols and specimen handling. Centre for Research on Introduced
Marine Pests. Technical Report No. 22. CSIRO Marine Research,
Hobart. 46 pp.

» August-September 2003
« Sampling in three zones in each port

« Sampled various habitats with diverse array of sampling techniques
» 13 replicates/gear type/zone/port




_ 5minutetows,
‘Speed less than 0.5 meters/second.
Z‘oné below port Ch‘éi‘rlé's__tbhf = 68 species, highest # species for any ZoN!

Trawl samples returned greatest number of molluscan and crustacean species.




* Crab traps 24x24x24", 1.5" mesh.

* Minnow traps 16" long, 0.25" mesh.

» Locally available menhaden bait.

* Overnight soak (~18 hours).

* Minnows 2"9 highest # crustacean, C lowest.
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 Triplicate core samples.

« 10 cm diameter, 15-cm depth.

1 mm sieve wash.

» Additional sample taken for organic
carbon and particle size analysis.

» Highest number polychaete species.




Scrapings

* Approximately 1m2 scraped.
« Samples relaxed in MgCl, solution.
 Collected good numbers of all phyla.
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Fouling Plates
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e Placed in port zones only.

» Suspended from docks/ anchored
and buoyed.

« 3 month deployment.
« Samples relaxed in MgCl.,.

 Good numbers of all phyla.




HOW

5. Provide baseline information on native biodiversity, and on the presence, distribution, relative
abundance, and trophic status of identified nonindigenous species.

Molluscs: 36 species - 27 bivalve, 8 gastropod,1 cephalopod totaling 10,793 specimens.

Crustaceans: 122 species - 51 decapod, 30 amphipod, 18 isopod, 12 barnacle, 3 mysid, 3
tanaid, 2 stomatopod, 1 copepod, 1mysidacean and 1 ostracod species totaling 42, 583
specimens.

Polychaetes: 63 species totaling 2,640 specimens.

221 species, 56,016 specimens: GA Museum of Natural History and SERTC in Charleston.
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Balanus trigonus Apocorophium lacustre

University of lllinois at Urbana-Champaign College of Agricultural,
Consumer and Environmental Sciences

Gulf States Marine Fisheries Commission

Ligia exotica
Balanus amphitrite
Petrolisthes armatus

Species of San Franciscao.Bay . .



HOW

6. Determine community
structure, sediment size, and
water quality at ports.

DO oo No< T

Wilm - lowest diversity & evenness.

Diversity indices higher below ports.

Cluster analysis - 2 groupings —
marine and brackish water -

within brackish sites further
split into mesohaline & tidal
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Annual water temperatures in the ports range from 8 to 30 °C,
Predominantly poorly sorted fine-medium sand substrates with low-intermediate organic matter.

Varying distances port facilities are from open sea (5.5 to 26 miles) present a range in salinity
regimes (O ppt to 35.45 ppt).



LESSONS LEARNED

« Coordination & Permitting: Marine Patrol, Coast Guard, port authorities, Department
of Natural Resources, and Corps of Engineers. This was sometimes difficult,
particularly out of state. Different states had different requirements. Security
concerns. Convincing ports that project was beneficial was sometimes difficult. SC
required Coast Guard be present for all sampling activities. Florida sampling permit
had special conditions and required additional time to acquire.

LOTS OF COMMUNICATION NECESSARY
SUBMIT APPLICATION FOR ALL PERMITS AT BEGINNING OF PROJECT
GET PARTNERS FOR EACH STATE BEING SURVEYED

GET PORT AUTHORITIES ON BOARD
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LESSONS LEARNED

2. Sampling Conditions:

Weather: Aug and Sep hot, humid, thunderstorms -
sampling difficult.

Tides: Very large tidal range - strong currents which may
have contributed to lost fouling plates, and also made
taking scraping samples difficult from a small boat. We
were also dependent upon low tides during daylight
hours to collect intertidal scraping and core samples.

Sediment: Soft muds difficult to move in making made
hand coring difficult.

COLLECT SCRAPINGS AT SLACK WATER

DO AS MUCH AS POSSIBLE IN EARLY MORNING

SCHEDULE CORING TO BEGIN WHILE TIDE GOING OUT TO ALLOW TIME

REPLACE HAND CORES WITH GRAB SAMPLER FROM BOAT



LESSONS LEARNED
3. Sampling Techniques:

Trawling: Large quantities of bottom debris in port areas
resulted in numerous net snags slowing down the
sampling process and causing extensive net damage.
Different regulations in Florida meant our nets there
had to be pulled equipped with a Turtle Excluder
Device which was not consistent with other locations.
Trawling during the day will miss all those that bury up. EE&&

Fouling Plates: Difficult to always find suitable site to hang
plates. Lost several. No permission in Jacksonville
and Charleston ports. Lost many of those we
anchored and floated. Distance from sites prevented
routine checking. Plates may have been lost due to
currents, lines being cut by oyster shells, or may have
been interfered with.

HAVE MANY BACK UP TRAWL NETS

ASK LOCALS AND USE MAPS TO ID HEAVY DEBRIS AREAS
DEPLOY MORE PLATES THAN NEED & USE LOCAL PARTNERS TO MONITOR

CONDUCT ONE SET OF 13 TRAWLS DURING DAY AND ANOTHER AT NIGHT



LESSONS LEARNED

3. Sampling Techniques:

Scrapings: Strong currents, made it difficult to safely
approach and remain at pilings by boat. Dense
oyster growth on the pilings required the use of
hammers as opposed to scrapers to collect the
samples, often resulting in damaged specimens. |t
was also difficult to scrape a consistently sized area.

INSTEAD OF SCRAPING EXACT AREA FILL ABUCKET TO A SET LEVEL

IF SURFACE UNAVAILABLE TAKE OYSTER REEF CLUMPS FROM SHORE
SAMPLE AT SLACK WATER

TIE OFF OR HAVE FEW HOLD BOAT STEADY WHILE OTHERS COLLECT
HAVE SOMETHING OBVIOUS THAT IDENTIFIES YOUR BOAT AS RESEARCH
METHOD DOES NOT SAMPLE SUBTIDAL FOULING COMMUNITIES

FLOATING DOCK WOULD BE IDEAL FOR SUBTIDAL COMMUNITIES



4. Sampling Adequacy:
Our surveys only detected a fraction of the species we know are in the region from lit review.
However these are diverse systems and sample processing is labor and time intensive.

BUMP UP NUMBER OF REPLICATE SAMPLES TO 15 PER ZONE PER GEAR
PORTS WITH TERMINALS SPREAD OUT NEED MORE SAMPLES IN THIS ZONE
PLACE SUFFICIENT PLATES OUT TO ALLOW FOR SIGNIFICANT LOSSES
INCLUDE SHALLOW WATER SEINING & TRAWLING

CONDUCT SEASONALLY

CONDUCT ANNUALLY

TIE INTO OTHER MONITORING PROGRAMS

REDESIGN AS RAPID ASSESSMENT TYPE SURVEY IF HAVE EXPERTS &
RESOURCES AVAILABLE

NEED BETTER TAXONOMIC KEYS FOR REGION

NEED ACCESS TO GLOBAL LIST OF EXPERTS FOR DIFFERENT PHYLA



We did not include several taxonomic groups that were collected, specifically fish,
echinoderms, cnidarians, oligochaetes and other arthropod subphyla. Given the effort
involved in collection it was wasteful that we did not have the resources to include them.
These specimens were however retained and we are currently identifying them as part of

another funded project. We are also targeting shallow water environments using seine
nets and a small otter trawl.

PRESERVE ALL SPECIMENS, MAY GET OPPORTUNITY TO ID LATER
CAREFUL OF METAL DEBRIS, STINGRAYS, ALLIGATORS, CATFISH, etc

HAVE PLENTY OF BACK UP NETS WHEN TEAR ON SNAGS



PUBLIC AWARENESS IS CRITICAL

USE VOLUNTEERS TO MONITOR SPREAD OR WATCH FOR LIKELY INVADERS

HAVE YOU SEEN ME?
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Univer I[" of (lturgl v ine Exte MR ervics L] nﬂﬂﬂeﬂn and has fhe poleafinl io cawse eroaomical and ) y » has been introduced to coastal Georgia, and has the potential to
and amm_ In shape, The petes reeembles The edible biwe i cause economical and ecological harm. The species has a
. . _‘sﬂl balt & brows, yellow or biack is color and can § conspicuous pink color and can grow quite large
apelo Island National Estuarine Research Reserve e o b T i il & e b S o ol 3 ! ciameter and ;he\ght) This is nrlnga\Iy a Pacific ipemes ranging
A-m:- (w-ez-h o Amcalina) and Io e cadem Paclic g X - from California to Ecuador. In recent years it has been reported
hawve alzo been repodied i Fosda | | Y from Brazil and from Texas and Louisiana in the Gulf of Mexico. If
o -qmusun;gnn In Ceorgin, luge specimcss (>SOmm found please record as much of the following information as
itreach kesghi) are caweslly ooomming i Wemendows: dessilies i sublial ’ B | 5 possible to help document the invasion pattern:
batilats If bwnd plcacc recoel oz mech of W Ditraing Collectors Name & Contact
ybrmalion 2z possible o belp docmment e imvasion palien: &

Date:
Location (GPS if available)

Approximate Number of Barnacl
Living or Dead
Attached to
Living or Dead:
Attached t
Approximate Dep

Approximate Depth
Water Temperature & Salinity:

Approximate Size (Width and Height)
Water Temperature & Salini

PLEASE SEND INFORMATION TO:

Dr. Alan Power Additional Notes
the Gulf of M University of Georgia
‘ Marine Extension Service
of Charlotte Harbor, Fl to have b cads live in wa mi s e 20 Ocean Science Circle
Savannah, GA 31411
Tel: (912) 598 2348
Fax: (912) 598 2399
Email: alanpowr@uga.edu

Estuarine Research Res
L

Green Mussel Charrua Mussel Pink Barnacle

Perna viridis Mytella charruana Megabalanus coccopoma



NOAA's National Sea Grant Aquatic Nuisance Species Program, University of Georgia Marine
Extension Service, University of North Carolina at Wilmington, Georgia and North Carolina
Ports Authorities, Coast Guard, Georgia, South Carolina, North Carolina and Florida
Department of Natural Resources, Army Corps of Engineers, Marine Patrol, Southeastern
Regional Taxonomic Center, United States Geological Survey, University of Florida,
Jacksonville Shell Club, Skidaway Institute of Oceanography, Guana Tolomato Matanzas
National Estuarine Research Reserve, American Museum of Natural History, Sapelo Island
National Estuarine Research Reserve, Nature Conservancy

http://www.shellfish.uga.edu/researchinvasiveport.htm
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