Ontogeny of pursuit, handling, and ingestion of planktonic prey by early stage American lobster
Homarus americanus

THE UNIVERSITY OF

MAINE

v

Evelyn Layland’, Molly Spencer?, Rachel Lasley-Rasher?, Richard A. Wahle'!, David M. Fields*

1. University of Maine, School of Marine Sciences; 2. University of Southern Maine; 3. Bigelow Laboratory for Ocean Sciences

Results Discussion

Introduction

The American Lobster (Homarus americanus) plays an integral role in the 24 f_\ 4 L
tal northwest Atlantic as both a benthic consumer, and the target of the = S carly larval stages exhibit a preference for smaller and slower
coasta | as Puat el J S Stage I 2  |Stagell swimming prey items, which are captured and consumed more quickly.
has been a decrease in the number of juvenile lobsters settling in coastal = é i handle the same prey 40 to 50 times more efficiently than stage |
nursery habitats in the Gulf of Maine despite increases in reproductive o 9 | larvae.
adults. These declines in settlement correlate strongly with the climate P ] i E ) ? -1 Ecological benefits of reduced handling times:
driven shifts in the zooplankton assemblage in the Gulf of Maine (Carloni et S . ® O L -1 Increase the amount of time a lobster is able to search for
. 2 4 2 g Q : 5 additional prey
al. 2018). Zooplankton serve as the primary food source for young lobsters 0 U 7 . .
, , , L o & % = % -- - 1 Increase the amount a lobster can consume in a given amount of
during their planktonic stages, but knowledge of the specific diet of larval £ o ® e s 2 ® I 5 fime
lobsters is limited. Shifts in the available prey assemblage may have g’ 0= - - . - é o+ - = y - d Decrease the amount of time it Spends in a more vulnerable
ter i t lobster | tdff t ints in their d lopment < 0 10 20 30 40 o0 0 10 20 30 40 o0 £ di fat tentiall duci dati ok
greater impacts on lobster larvae at different points in their development, as Initial concentration (prey liter?) Initial concentration (prey liter™) - leel mlgbs a efztpo f-n jally redu0|pg predation ZS
lobsters undergo major morphological and behavioral changes in their early 4 | 4 : cological benefits of increased swimming speeds:
life stages which impact their ability to capture and handle prey. | addressed pe Stage III - Z:iﬁ;’é’;:’,ﬁ’jzm_‘_’s = | stage IV 1 2 Enable a lobster to capture faster prey items
the following questions using feeding and behavioral experiments in the lab: 2 | - ?jjgﬁﬁ':,_:”uigﬁ;';;na 2 ; -1 Increase encounter rates by allowing th? lobster to search greater
> Calanus > volumes of water in a given amount of time
| | SI_) o ﬁcgrt/q (15_ Larval
1) How does lobsters’ prey selection change as they progress through their > - Slow Swimming prey — | 2 e star T
early “fe StageS? % 2 iFI?iiteStWhii?kTégg ﬁ1rc?iZates relative size of prey. % 2 T 4 ;
2) What are the underlying mechanisms influencing these changes in prey % = ®
selection? =R =—3 - B e : i
d) x / _§
g = % S ® g $ "
Methods I —%§ : N R
3: 0 10 20 30 40 S0 5: 0 10 20 30 40 50

Initial concentration (prey liter!) Initial concentration (prey liter!)

Figure 2. Average ingestion rates of early stage lobsters on prey items of different sizes and swimming speeds. Error bars indicate a margin of error of +/-10
percent. Higher ingestion of slow swimming prey (indicated by squares) in stages one through three. Similar ingestion rates by stages one and two larvae, with a
drop in ingestion during stage three. Increased ingestion by stage four postlarvae on Calanus finmarchicus compared to earlier stages.
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Figure 1. Images depicting the prey species used in feeding trials. A) Calanus S a .
fimarchicus. B)lAcan‘ia. .C) lArtemia. D) Barnacle nauplii. E) Euterpina, Photo 5 . 3 Continue video analyses of larval swimming behaviors
courtesy of Scripps Institution of Oceaqography. F) Parvocalanus, Photo £ E Begin analysis of prey swimming behaviors
courtesy of AlgaGen LLC. G) Pseudodiaptomus, Photo courtesy of AlganGen o SRS Compare selected prey species with other common species in the
LLC. = = 7 Gulf of Maine on the basis of size and swimming ability
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. Feeding experiments (single lobster per trial) T 8 0
1 7 prey species of variable size and swimming ability: i o A j>; 3 Greater understanding of how lobster larvae interact with their
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Euterpina (copepodites and nauplii) 0.1-0.2 mm Slow Slow Life Stage Life Stage handling ablllty
fetigcc oot 0-2-04m ast Rapid Figure 3. A) Handling time in minutes for two prey species, Artemia and Calanus finmarchicus. B) Average swimming speed of early stage lobsters gathered from 1 Better understanding of how lobsters may be impacted by
Artemia salina 0.75 mm Slow Slow behavioral experiments. Error bars indicate a margin of error of +/-10 percent. Significant decrease in handling time from stage | to stage IV for both Artemia and climate driven changes in prey availability
T % i . 9 Calanus. Steady increase in swimming speeds between stages | and Ill (3.3 mm/s to 10.6 mm/s), with rapid increase in stage 1V (120.8 mm/s or 12.08 cm/s).
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4 Prey concentrations: 5/L, 10/L, 20/L, 50/L
. Runfor 6 hours at 16 °C in dark room
4 Behavioral experiments
. Tethered lobster (single lobster per trial)
. Handling time and fine-scale feeding behavior
. Free-swimming lobsters (multiple lobsters per trial)
4 Analysis in ImageJ
4 Pursuit time, swimming speed, net to gross displacement ratios
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Figure 4. A) Stage | larva feeding on Calanus in tethered trial. B
stage | lobster larvae in ImagedJ analysis software.



