Mapping waterhyacinth dispersal with GPS
trackers
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INTRO

Water hyacinth
(Eichhornia crassipes (Mart.) Solms))

erennial free-floating aquatic plant species

ative to the Amazon region of South
merica

ntroduced to US in late 19 century

ery fast growth rate; spreads vegetatively
hrough rhizomes

ntertwined roots and leaves form plant mats

Widespread In the Sacramento-San Joaquin
elta
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etermine to what extent wind, tidal
movement, and mass flow drove the
dispersal of water hyacinth mats In the Delta

Figure 2. Waterhyacinth monoculture in the Sacramento-San Joaquin Delta,
CA
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Mapping waterhyacinth dispersal with GPS trackers
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Figure 3. Monthly phenology sampling In the
Sacramento-San Joaquin Delta, CA.

TrF
CRALISADES,

.‘.l.c.h‘-_’.-

St
Helena

YO TWILLE"
HiLls

SONOMA
MO UNTAINS
SOnNCTTYY - :'n‘,?' 15 5"‘;
C VO Ooase
S Kty X -
- POTRERC
HILLS
Alnicncan
Canyen

. ! =
Herfules Pirtsbasid

Fmole

Marines

‘ Concored
ST - Ve ARIONES ’
e Pleas 2
srack LS l(n':ﬁ“ e
1% .
VLR St N I
o \ BEREELEY wWalnt Creck
Aoy

HILLS onnda s Lol iy e . o

Lo I..: -
p 3
C hibuaron” ) z 3
w7 P@(}:_‘da.- S
Sontsalics ‘ .
Froweyulie e
& sak : Damhile. | FHELS,

SHEROURNL
fIILLS

Alarme=cla

Exxon

MONITTIUMA

s

Antiodd

Drentwo

SANLEANDRD f1iLds
otropo! sty gkl andd SO HERTY
L Hotemationai &lpor ~San
3 ' 5

Pganck
T WHaywWacd \

1o amant
S <js P e,
G CIRo0El0

D 2 s
BIunoee fotemational & upars

Faaficy !
- rallb ae
"N

Fromon

N

b
v Halt Maca Bay
~ |

L‘:"‘*"-\'!;."'i'z PAC LA

View
ol
LT Ol

r
e

CBURNT
SHILLS

CANTA CRIZ fdaraan k
MO UN I AN

Stockion

Lathi oy

Manteca

40 Miles

Figure 4. Study location in the Sacramento-San
Joaquin Delta, CA, 2016-2018.
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Mapping waterhyacinth dispersal with GPS trackers

METHODS

R e

Drogue: 2000 mL Nalgene bottle released
Into floating water hyacinth mats

Bottle contained:
 Trackstick GPS tracker
» Sportdog TEK 1.0

» Each drogue drifted 2-4 hours before being
collected and the Trackstick downloaded

Figure 5. Setting up a bottle with radio collar and GPS Figure 6. Deploying a bottle on July 20, 2017. Sacramento-
recording device. The recelver for the radio collar is on the left. San Joaquin Delta, CA.

e Trackstick recorded:
 |ocation
e direction
» speed of the plant mat

* Drogues recovered and downloaded 79
times from June 2016 - February 2018

Figure 7. Waterhyacinth mat with GPS tracker after drifting for Figure 8. 4ft° waterhyacinth mat with GPS tracker after drifting
3 hours Sacramento-San Joaquin Delta, CA. April 26, 2017. for 3 hours Sacramento-San Joaquin Delta, CA.
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RESULTS
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Figure 9. Plant mat paths recorded In the Sacramento-San Joaquin Delta, CA, 2016-2018.

* Direction of each tracker was compared to the water
direction and wind direction during the period the

tracker was deployed
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 ANOVA (P <0.05)
« Simple linear regression

200
Water Direction Wind_Direction

Fit O 95% Confidence Limits 45% Prediction Limits Fit O 95% Confidence Limits 95% Prediction Limits

» Water movement, including tidal fluctuation, had a
much greater effect on plant movement than wind

Figure 9. Fit plot from simple linear regression for waterhyacinth plant

Figure 8. Fit plot from simple linear regression for waterhyacinth plant A Jn STHPIe AHE
direction of travel with wind direction.

direction of travel with water movement.




CONCLUSIONS

50 miles inland from the Pacific Ocean

 Tides have a strong influence on the water there

» Rather than long distance travel over days, plant mats move back and forth with
the tide

» Plant mats become entrained by riprap, other plants, tree branches, etc. during the
time they were being tracked (74% were entrained when recovered), are moved by

the water a short distance, then get caught again
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Figure 10. An example of a plant mat changing course as the tide changed. The red line records the track of the GPS In a water
hyacinth mat. San Joaquin main channel. November 16, 2017.
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0.2 Miles

Figure 11. An example of a plant mat changing course as the tide
changed. The red line records the track of the GPS in a water
hyacinth mat. Adjacent to Mandeville Island, Sacramento-San

Joaquin Delta. February 7, 2018.
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Research performed as part of the Delta Regional Areawide Aquatic Weed Program (DRAAWP). Mention

of a product does not constitute an endorsement by the US Department of Agriculture.



