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As water temperatures increase around the The mesocosm temperature
globe as a result of climate change, marine 26 manipulation successfully altered water
ecosystems have ugdergone chgpges to y W +3 °C column temperature (Figure 1). We
phytoplankton species composition' as \ hypothesized that the cold tanks would
well as the quantity/quality of organic 9 ‘ ' .

. . . have more sediment chlorophyll-a,
matter in coastal sediments?. This decrease Py

. . MMM, pheophytin, and %OM. While we

In organic matter poses a threat to many 20 v\ . d ’ ds o F h
sediment communities®. Observational .3 0C measured sediment properties from the
data, however, has not yet demonstrated Al A7 4% surface to 3 cm (Table 1), we focus here

on the surface (0-1 cm) as most change
should be observed here. As predicted,

that rising temperatures are the direct cause
of these diminishing organic matter levels?.
To confirm the impact of these temperature levels of surface chla were significantly
trends, a temperature manipulation ” (p= 0.02) higher 1n cooler treatments
experiment was conducted 1n seawater 6/1/21 6/21/21 7/11/21 7/31/21 8/20/21 9/9/21 9/29/21 compared to ambient or warmer water.

mesocosm tanks with sediment harvested Hate Despite these findings, we observed no

from Narragansett Bay The nine Figure 1. Mean daily water column temperature in each of the nine experimental mesocosms from June through September 2021. The Slgnlﬁcant dlfferences 11 p haeop hytln

mecsoCoSIms had three dlfferent temperature ISnesocosms were exposed to three dl.ffe.rent temperature treatments: ambient (glo‘ey),'—3 °C below ambient (blue), and +3 °C above (red). or % OM (Fl gure 2) Our Collective
. o . amples for sediment carbon characteristics were collected on three different occasions in 2021 (June 27, August 17, September 21).
treatments: ambient, -3 °C below ambient
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data, however, displayed a noteworthy

Table 1. Mean (+ standard error) water column and sediment data over the three sample dates. For the water column we report temperature

to mimic temperatures 1n the 1 97089 and (°C), and chlorophyll-a concentration (Chla, mg L1), as well as net daytime and nighttime metabolism (mmol L-! h-1). For the sediment we : 1 . b
.. : . _ . . o . ;
: negative correlation between
_|_3 OC ab ove to mimic pre dl cte d future report chlorophyll-a concentration (Chla, mg g~'pw ), pheophytin concentration (Pheo , mg g pw), and percent organic matter (% OM) for 0-1
sy 17 o, o] 25 o i temperature/treatment and sediment
temperatures. Water Water ..\ . :
Treatment Column Column Ox);(gen O?(ygen Chla Pheo OM Chla  Pheo OM Chla  Pheo OM organic matter as well as chla
Temp Chla . .
We hypothesized that warmer °C ug L* "mﬂ " umolLiht pggtow negtow % HEETow HEETw %  MEETow MEEw % concentrations (Flgure 3)
treatments would result in less water 1cm 2 cm 3 cm
. Ambient 20.1 + 09+ 2414+ | -173.3+ | 89+ | 59.1+ 9.1+ 6.1+ 55.0 £ 9.0 + 4.9 + 51.5 £ 8.5+
column Cthl‘Ophyll and sediment 0.6 0.2 151 108 1.8 5.0 0.7 0.5 4.0 0.7 0.6 2.3 0.6 COnclusiOnS
. 22.8 £ 0.6+ |280.6+| -202.6+ | 16.5+ | 66.6 + 9.1+ 7.4+ 59.7 £ 9.2+ 13.7+ | 554 + 94 +
organic matter (OM) Al & 0.7 0.1 162 104 4.2 6.9 0.3 1.4 2.7 0.4 8.5 4.2 0.3
Mi 3 17.5 0.6+ | 2588+ | -1822+ (23.8+| 699+ | 10.1+ 7.0+ 58.0 £ 8.1+ 5.3+ 58.5 + 8.4 +
INus 0.5 0.1 156 112 4.6 5.7 0.7 0.6 3.6 0.4 0.5 4.6 0.4
50! b= 002 These mesocosm data validate our
100 100 : : :
¢ observations in the field and clarify the
40 d . ° importance of temperature 1n altering
v D : :
5 ., £ 5 carbon content in sediment. However, the
- = 80 80 : : .
5 4 - I o I data suggest that this relationship is more
= Q © . . .
= T 2 complex than simply the negative impact
N O PN e ] : :
2 o 8 o 8 e on increasing temperatures. For example,
: © 5 601 60 1 . .
9] 1)ieke . .a Narragansetty Yo [r— e— = h— . .
[ aieg o o o - > Z > we did I.lot address in situ primary
Exetgg?*(, 2a s P R r production from benthic microalgae,
Fiop Tuve i -M;:;'é .w Rt = =7 . ¢ . ¢ which likely also plays a role in changing
e , —«\3‘ ) i : minus 3 Ambient plus 3 minus 3 Ambient plus 3 minus 3 Ambient plus 3 Carbon Content dsS temperatures r1SC.
’ ; Wi Treatment Treatment Treatment
s 3 :‘1( ' ‘ ‘ ® June August September
i ‘ ' J Figure 2. Surface (0-1 cm) sediment chlorophyll a (ug g-'pw), pheophytin (ug g'pyw), and organic matter (%) content. Green points Re f erenc e S
— ’ show values from June, coral points show values from August, and blue points show values from September. Chlorophyll-a content

Sediment and seawater were collected from Narra gansett was significantly greater than ambient for all dates combined (p = 0.02). Note the different y-axis scale on the chlorophyll plot.

Bay (A) and added to nine 8350 L mesocosms with 30 \
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cm deep sediments (B). Three tanks were set to the 69 65) 69
ambient temperature of the bay, three were set 3 °C & & ° N

colder, and three were 3 °C warmer.
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