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A Synthesis of Blue Carbon Stocks, Sources, and
Accumulation Rates in Eelgrass (Zostera marina)
Meadows in the Northeast Pacific

C. Prentice'?, K. L. Poppes, M. Lutz’®, E. Murray‘. T. A. Stephens“, A. Spooner‘“,
M. Hessing-Lewis’, R. Sanders-Smith?, J. M. Rybczyk®, J. Apple®, F. T. Short’, J. Gaeckle™,
A. Helms", C. M. °, W. W. Ray d®, and T.

!School of Resource and Environmental Management, Simon Fraser University, Burnaby, British Columbia, Canada,
*Nearshore Ecology, Hakai Institute, Tula Foundation, Heriot Bay, British Columbia, Canada, *Department of
Environmental Sciences, Western Washington University, Bellingham, WA, USA, “School of Marine and Environmental
Affairs, University of Washington, Seattle, WA, USA, 5Cnllege of Fisheries and Ocean Sciences, University of Alaska
Fairbanks, Fairbanks, AK, USA, “Comox Valley Project Watershed, Courtenay, British Columbia, Canada, ’Environment
& Sustainability, Royal Roads University, Victoria, British Columbia, Canada, *Padilla Bay National Estuarine Research
Reserve, Mount Vernon, WA, USA, l’]:'epartmem of Natural Resources, University of New Hampshire, Jackson Estuarine
Laboratory, Durham, NH, USA, '°Washington State Department of Natural Resources, Olympia, WA, USA, 'South
Slough National Estuarine Research Reserve, Coos Bay, OR, USA

Abstract There is increasing urgency to implement climate change mitigation strategies that enhance
greenhouse gas removal from the atmosphere and reduce carbon dioxide (CO,) emissions. Recently,
coastal “blue carbon™ habitats—mangroves, salt marshes, and seagrass meadows—have received attention
for their ability to capture CO; and store organic carbon (OC), primarily in their sediments. Across habitat
types and regions, however, information about the sequestration rates and sources of carbon to local
sediments remains sparse. Here we compiled recently obtained estimates of sediment OC stocks and
sequestration rates from 139 cores collected from temperate seagrass (Zostera marina) meadows in Alaska,
British Columbia, Washington, and Oregon. Across all cores sediment OC content averaged 0.75%. Organic
carbon stocks in the top 25 cm and 1 m of the sediment averaged 1,846 and 7,168 g OC m™ >, respectively.
Carbon sequestration rates ranged from 4.6 to 93.0 g OC m2yr " and averaged 24.8 g OC m~?yr™", Isotopic
data from this region suggest that OC in the sediments is largely from noneelgrass sources. In general, these
values are comparable to those from other temperate Z. marina meadows, but significantly lower than
previously reported values for seagrasses globally. These results further highlight the need for local and
species-level quantification of blue carbon parameters. While temperate eelgrass meadows may not
sequester and store as much carbon as seagrass meadows elsewhere, climate policy incentives should still be
implemented to protect existing sediment carbon stocks and the other critical ecosystem services associated
with eelgrass habitats.
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Figure 5. Organic carbon accumulation rates from Z. marina meadows in some of the Pacific northwest regions from this
study (light grey, diagonal hatched bars), compared with accumulation rates from other published studies in Z. marina
meadows (medium grey, vertical hatched bars) and a published average for seagrasses globally (dark grey bar). Error bars
denote standard error. Sources for OC accumulation rate values are as follows: 1 = McLeod et al. (2011), 2 = Miyajima
et al. (2015), 3 = Serrano et al. (2018), 4 = Jankowska et al. (2016), 5 = Greiner et al. (2013), 6 = Postlethwaite et al. (2018).
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Results — WA carbon accumulation rates by wetland type
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Results — Accretion is more predictive of carbon accumulation rate

yro)

-2 =
[
=]
=

C accumulation rate (gC m

G density (mgC cm™)

Photo: Micrometeorelogy: Lab, UBC

—
! i
=
it
E
Q
=)
e
O
o
@
e
c
S
2
i
=}
E
3
(]
(]
©
Q

P

(=]

(=]
1

—

=

(=]
1

(=]
1

Land use

*  Undisturbed

# Restored
Disturbed

05 10 15

Accretion rate (cm yr_')

20




Padilla Bay

Washington




&
S i __ WQW
& B T &
2 ——rt n..cw N o h 0>
o T 1 an + N 4 I kW
[} 0
+& h % 3o —— 0>
X ® T ' Zg, e 1,._ L, o,
=S ! e Sk 1 O
S 1 b o T 1 6
g L % " __ Lg5
I 1
I 6, 4 1
” ! ‘o I Slgs
! I
T I & L
! O NNDW
' ——
T 1 </ il !
— O ) &aw
4 1
/ %o T Sigs
4 7 ——
 ——t oz T g,
! I b
1 ._ vhe 11
! - | foe 5
T ] & . < 1 B
- [ O g - 1o 2 >
- 1 __ o 2 e “ 0>
% l O w . uhb
+ ! = =1 e
&e..v 1 o
1 = QhD
0y 1 < 4
O 1 -
1 o QQQW
QQQ o o
> 1
) “ %QDW
Qerv 1
T NQD
AGDW Hel 4
i
9,
——h (v}
hQQrv —— e
i %
< I — O
anv T{ N
1 |
] VQBW ol [ 0>
F——i N 8
__r | MGQW q! GQW
— — T & 0p,
Lsoa o aeyeen & PETONCS TN YR QN
(wo) abueyo uopens|g (wo) abueyd uoness|3
& &
@ R % | e
9 T I} R 1 S
gy @op 83 ; <0
+ Q 4
53 1 “, XS —— \WQW
oh g g3 ﬁ
" o 4
= ) T 0 2w b o,
Mv.._. i T Ttlu.. WQ..V n_,u - 1 \ 8, <
W. __ﬁ DNQ.LV > ! 40>
1 ' |
Lo Y s_, g
1 ol “tox ] s <
! B '
1 o o
__. ‘0> \_ (=
1 ot anrv ] Tr__l. h.NQW
! r
1 ; | 5
! vnQW .__Tol. nQW
! !
T ] &, . 1 & _
~ i Non,. g ‘__ O g
@ =+ i 4
b ' ..v&..v s 0 K Sy >
! I
T / ‘ v 1 / 4
ﬁﬁ. NQW m T_.ll...l.. 0>
4 ‘« QNQW _‘ QNQ..V
1 - ’
1 & &
5__ GQW ‘__TI O
1 1 &
' m@..v N 005
! !
% | .MT. AQQW ] .- NDQW
3
+ ! i N
3 e oz 2, oz
=1 -+ 1 1 1 S
© il ,m.c.urv .t 00
> 2] N 1 % vo
= T 1
3 e e T = &
g 7 s, i g,
£ N z N
| — o
W T MmN T O T Q@Y Y O N %> T O N T O T MY Q@ N ® QQW

(wo) abueyp uoness|g

(wo) abueyo uoneas|3




Why aren’t accretion rate high in
PNW?
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Laboratory Methods

Cores sliced into 2cm sections
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Original SET

{(~6 meters deep)
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Other Caveats
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