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Figure S1. Example of how ALD and VD formulas were adapted from Rebotim et al. (2017) to a 

site from this study. Graph shows the depth habitat of N. pachyderma at station LP27 when 

sampled in May 2023. The abundance concentration at each depth interval is expressed as AA, AB, 

AC, AD, and AE, while the averages of the sampling depths are DA, DB, DC, DD, and DE. 

 

 



 
 
 

Figure S2. (a) ALD and (b) VD values for all seven species found in both this study and that of 

Ortiz et al. (1995, 1996). Small points represent individual data points, while large points represent 

unweighted means. Points are shaped by study, with circles denoting this study and diamonds 

representing Ortiz et al. (1995, 1996). For each individual species, boxplots from this study are on 

the left while boxplots based upon data from Ortiz et al. (1995, 1996) are on the right. A blue 

asterisk signifies a spinose species, which a red asterisk signifies a species with algal symbionts. 

Green asterisks denote species where the depth habitat reconstructed in this study differed 

significantly from the depth habitat constrained by Ortiz et al., (1995, 1996). Raw counts of 

individuals that informed all ALD and VD calculations for a particular taxa are located below the 

boxplot, with the numbers on the left correlating to this study and those on the right correlating to 

the study of Ortiz et al. (1995, 1996). 
 

 

 



 
 

Figure S3. Data taken from 12 studies that assessed the ALD and VD of (a, d) T. quinqueloba, 

(b, e) N. pachyderma, and/or (c, f) N. incompta, calculated per the methods of Rebotim et al. 

(2018). The left column represents ALD and VD values calculated using all depth intervals 

sampled in each study, whereas the right column denotes ALD and VD determined without data 

from depth intervals >300 m factored into the calculation. Points are shaped by province and 

colored by study. Linear regression lines for each panel are shown in red, all of which had p-

values less than 2.0 x 10-7. 



 

Figure S4. Station profiles of a) temperature, b) salinity, c) chlorophyll α, and d) dissolved oxygen 

from two sites located along the Newport Hydrographic Line in May 2022 (modified from Hupp 

and Fehrenbacher, 2023). Blue dashed lines indicate general boundary of the zones categorized by 

environmental conditions: 1) the surface zone where temperature, primary productivity, and DO 

are high while salinity is low; 2) the zone of High Environmental Variability (abbreviated as 

“HEV” hereafter) where the thermocline begins, the halocline occurs, and primary productivity 

and DO rapidly drop; and 3) the subsurface zone where temperature and DO are low, there is little 

to no primary production, and salinity is high. 

Surface 

Subsurface 

HEV 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T
a
b

le S
1
. A

 su
m

m
ary

 o
f p

rio
r d

ep
th

 h
ab

itat stu
d
ies fro

m
 w

h
ich

 d
ata w

as ex
tracted

 to
 co

m
p
are to

 th
e resu

lts o
f th

is stu
d
y
, w

ith
 

a p
articu

lar fo
cu

s o
n
 T

. q
u
in

q
u
elo

b
a
, N

. p
a
ch

yd
erm

a
, an

d
 N

. in
co

m
p
ta

. “S
tu

d
y
” lists th

e p
u
b
licatio

n
 th

at th
e d

ata o
rig

in
ated

 

fro
m

; “P
ro

v
in

ce” in
d
icates th

e fo
ram

in
iferal p

ro
v
in

ce th
at th

e stu
d
y

 sam
p
led

 in
; “L

o
catio

n
” p

ro
v
id

es th
e g

en
eral lo

catio
n
 w

h
ere 

th
e sam

p
lin

g
 to

o
k
 p

lace; “S
am

p
le Y

ear(s)” in
d
icate th

e y
ears d

u
rin

g
 w

h
ich

 d
ata w

as co
llected

; “M
ax

 D
ep

th
 (m

)” rep
o
rts th

e 

m
ax

im
u
m

 d
ep

th
 to

 w
h
ich

 sam
p
les w

ere tak
en

; “S
ize F

ractio
n
 (μ

m
)” lists th

e sizes o
f in

d
iv

id
u
als th

at w
ere in

clu
d
ed

 in
 th

e stu
d
y

; 

“A
v
erag

e A
L

D
 an

d
 V

D
 (m

)” lists A
L

D
 ±

 V
D

 v
alu

es fo
r T

. q
u
in

q
u
elo

b
a
, N

. p
a
ch

yd
erm

a
, an

d
 N

. in
co

m
p
ta

; “#
 o

f A
p
p
licab

le 

S
ites” lists th

e n
u
m

b
er o

f sites u
sed

 to
 in

fo
rm

 each
 A

L
D

 an
d
 V

D
 calcu

latio
n
 p

er sp
ecies are listed

. A
sterisk

s d
en

o
te th

e stu
d
ies 

w
h
ere p

u
b
licly

 av
ailab

le d
ata (in

 in
d
iv

id
u
als/m

3
) w

as u
sed

 to
 calcu

late A
L

D
 an

d
 V

D
 fo

llo
w

in
g
 R

eb
o
tim

 et al. (2
0
1
7
). A

ll o
th

er 

ro
w

s in
d
icate stu

d
ies th

at h
ad

 eith
er alread

y
 ap

p
lied

 th
e m

eth
o
d
s o

f R
eb

o
tim

 et al. (2
0
1
7
) (e.g

., G
reco

 et al., 2
0
1
9
) o

r d
id

 n
o
t 

h
av

e p
u
b
licly

 av
ailab

le d
ata, b

u
t A

L
D

 an
d
 V

D
 v

alu
es h

ad
 b

een
 calcu

lated
 o

r rep
o
rted

 b
y
 K

retsch
m

er et al. (2
0
1
8
). 

 



Table S2. Results from SIMPER analysis on community composition of sites grouped by year. 

Mean change in relative abundance reflects the change from older sample year to newer, with 

negative values representing a decrease in abundance and positive values representing an increase. 
 

 
 

 

 

 


