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Outline for today’s talk

a) Overview of ACLIM & GOACLIM simulations
b) Setting the stage for discussion

i) BO, B_target; considerations for session 2
i) Evaluating HCRs, considerations for session 1
iii) Cap effects; considerations for session 3

c) SSC Discussion questions / feedback

i) Simulation evaluation criteria
ii) First phase HCRs
iii) First phase focal species




Overview of ACLIM &
a) GOACLIM simulations
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to the eastern Bering Sea (EBS) ecosystem, from physics to fishing communities.
Resuits from the ACLIM project are being used to understand how different regional
fisheries management approaches can help promote adaptation to climate-driven
changes to sustain fish and shelifish populations and to inform managers and
fishery of tha risks with different future climate
scenarios. The project relies on iterative communications and outreaches with
managers and fishery-dependent communities that have informed the selection of
fishing scenarios. This iterative approach ensures that the research team focuses on
poicy relevant scenarics that explore realistic adaptation options for managers and
communities. Within each iterative cycle, the interdisciplinary research team continues
to improve: methods for downscaling cimate models, climate-enhanced biological
modeis, socio-economic modeling, and management strategy evaluation (MSE) within
a common analytical framework. The evolving nature of the ACLIM framework ensures
improved understanding of system responses and feedbacks are considered within
the projections and that the fishing scenarics continue to reflect the management
objpctives of the regional fisheries management bodies. The multi-model approach
used for projection of biokogical fesponsas, faciltates the quantifcation of the reiaive
of cimate forcing scenario, fishing scenario, parameter, and structural
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uncertainty with and between models. Ensemble means and vanance within and

e A% batween models inform risk assessments under differant future scenarios. The first
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Gulf of Alaska Climate Integrated Modeling (GOA-CLIM) Project

Meaghan Bryan’, Carey McGilliard’, Alberto Rovellini’, Bia Dias’, Bridget Ferriss’, Szymon Surma’,
Kerim Aydin', Grant Adams', Cheryl Barnes*, Chang Seung’, Andre Punt’, Martin Dorn’

I NOAA Fisheries, Alaska Fisheries Science Center

2 University of Washington, School for Aquatic and Fisheries Science

3 University of British Columbia, Institute for Ocean and Fisheries

+ Oregon State University, College of Agricultural Sciences

The Gulf of Alaska Climate Integrated Modeling (GOA-CLIM) project is an integrated research program
that is closely aligned with the Alaska Climate Integrated Modeling (ACLIM) project. This is a multiphase
project where the first phase focused on (1) the development, calibration, and skill testing of an end-to-end
Atlantis model for the GOA. (2) development of two Ecopath with Ecosim models splitting the GOA into
eastern and western portions, (3) refinement of other multispecies models (e.g.. Reeattle). (4) synthesizing
datasets for the ensemble of models, (5) linking continuous Regional Ocean Modeling System (ROMS)
simulations from the present to 2100 to ecosystem and stock assessment models, and (6) evaluating the
performance of management strategies under different environmental scenarios (e.g.. system level
optimum yield). The main goals of the current phase, phase two, are to refine the ensemble of
environment coupled models (e g.. refine modeling of top predators, refine the fleet structure in Atlantis)
and develop a multispecies size spectrum model to include in the ensemble. The ensemble of models will
‘be used to evaluate the performance of harvest control rules and ecosystem caps and will be linked to
regional economic models to assess the impacts of environmental scenarios and fisheries management
measures on GOA communities.

The puspose of this document is to provide a brief description of the ensemble of component models that
have been developed or are under development, along with highlights of their model assumptions. The
models include Atlantis, Ecopath with Reeattle (as a multi-species model and as an
extended single-species stock model). a impact model linked to
Rceattle, and a multispecies size spectrum model. Though Reeattle has utility as a production assessment
model in single-species form, the use of all of the GOA-CLIM models for projecting under environmental
and harvest scenarios s intended for exploring long-term outcomes and corresponding uncertainty.

Atlantis is a i model that comprises physical. food web, and fishery sub-
models. The GOA Atlantis model spans the GOA shelf from 170W (NMFS area 610) to Northern BC,
using 109 depth-stratified spatial polygons. The physical sub-model s forced using temperature, salinity,
and currents output from ROMS for the Northeast Pacific. available for the historical period

(1980-2020) and as hree CO3 emission scenarios through 2100. The food web sub-model captures 73

fanctional groups, including age-structured fish ing the FMP stocks and
stock complexes, as well as key predators such as Steller sea lions and seabirds. Model functional groups
are d via trophic i and of fish ions follow Beverton-Holt stock-

recruit relationships. The fishery sub-model allows modeling species-specific fishing mortality, either as
fixed rates or as determined dynamically by harvest control rules. Various harvest control rule forms can
be reproduced, including the ramped fishing mortality (status quo) control rules used for GOA

as well as ions. A notable feature is the ability to model the Optimum
Yield cap on FMP groundfish removals, allowing users to evaluate different cap values and species
prioritization schemes when rescaling harvest specifications if agregate projected catch exceeds the cap.

Hollowed et al. 2020



https://meetings.npfmc.org/Meeting/Details/3093
https://meetings.npfmc.org/CommentReview/DownloadFile?p=251ccf2c-6c51-4b22-810d-11658c33a920.pdf&fileName=Modeling%20Climate%20Change%20Impacts.pdf
https://meetings.npfmc.org/CommentReview/DownloadFile?p=251ccf2c-6c51-4b22-810d-11658c33a920.pdf&fileName=Modeling%20Climate%20Change%20Impacts.pdf
https://doi.org/10.3389/fmars.2019.00775

Goal: To address climate
& ecosystem information needs
with best available science & tools
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CLIM Models & Simulations
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CLIM Models & Simulations
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Strategic foresight & predictions
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b) Setting the stage for

HCR discussions




HCR simulation process

STEP 2
GetF

ABC
Calculate the fishing mortality

rate (F;.) based on the
determined BRPs

STEP 4
Apply TAC Model

Utilized a model to simulate TAC as a
function of interacting ABC across
species (e.g. ATTACH)

SlER 1

Determine BRPs GetF,..

Get unfished biomass (B) and
determine the Btarget €9, B,

N\ Session 3

HCR TAC

STEP b

Session 1 & 2 STEP 3
Apply Sloping HCR

Implement a Harvest Control Rule
(HCR) that adjusts the allowable
catch based on stock status

Apply Catch Model
Implement a model to simulate catch
as a function of interacting ABC and
TAC across species (e.g. ATTACH)



HCR simulation pr

STEP 4
Apply TAC Model

Utilized a model to simulate TAC as a
function of interacting ABC across
species (e.g. ATTACH)

STEP 2
GetF

ABC
Calculate the fishing mortality

rate (F;.) based on the
determined BRPs

N\ Session 3

SlER 1

Determine BRPs Bt F HCR TAC
Get unfished biomass (B) and
determine the B, (€.9., B,) STEP 5
Apply Catch Model
Implement a model to simulate catch
lon 1 & 2 STEP 3 as a function of interacting ABC and
Apply Sloping HCR TAC across species (e.g. ATTACH)

Implement a Harvest Control Rule
(HCR) that adjusts the allowable
catch based on stock status




Adapting reference points to reflect changes in productivity
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Szuwalski et al. 2023. Unintended consequences of climate-adaptive fisheries management targets. Fish and
Fisheries. https://onlinelibrary.wiley.com/doi/10.1111/faf. 12737
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How might this arise?

Proceed with caution....
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If using a environmentally-linked BO (dynamic BO)

Walleye pollock
B) Sloping harvest control rule
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year Risk : higher F during environmental strain could

prevent recovery and lower long-term catch




Fixed target (fixed BO) + Env. enhanced status

Walleye pollock
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Fixed target (fixed BO) + Env. enhanced status

Walleye pollock
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Options for “hybrid” approach

Walleye pollock
(1) Settargets based on fixed productivity potential

(@) Historical reference period (historical B)

I
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|
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(b) Persistence (constant environment) model based B,

6e+06

(2) Set status based on dynamic or environmentally
informed status
(a) Use environmentally linked model to estimate
current status
(b) Use base M + additional M_env blocks (sensu
Barbeaux et al. and Spies et al. 2024, Holsman
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HCR simulation process

STEP 2
GetF

ABC
Calculate the fishing mortality

rate (F;.) based on the
determined BRPs

STEP 4
Apply TAC Model

Utilized a model to simulate TAC as a
function of interacting ABC across
species (e.g. ATTACH)

SlER 1

Determine BRPs

Get unfished biomass (B) and
determine the Btarget €9, B,

N\ Session 3

TAC

STEP b

Session 1& 2 STEP 3

Apply Sloping HCR
Ithplement a Harvest Control Rule
HCR) that adjusts the allowable
catch based on stock status

Apply Catch Model
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as a function of interacting ABC and
TAC across species (e.g. ATTACH)



Interactive HCR explorer tool

<

& Download HCR
Parameters

https://kholsman.shinyapps.io/HCRshiny/ (HCRpar.xisx)

% Download HCR plot
data

ACLIM2 HCR R function

Are there alternative

HCRs that can perform B hon g
better than status quo Show Custom HCR
under alternative
future scenarios? HCR Scenarios o Display

HCR1a: Status Quo

HCR1b: Status Quo +
SSL

HCR7c: SR neg cov
effects via omega + SSL

Optional
Custom Inputs

Harvest Control Rule (HCR) Explorer

Plot ComparePlot Summary Detailed Information

HCR Visualization \\//

—
Harvest Control Rule / }

1.0
T e e
VA i
5 0.5 ** »

8 < ~
w : R N

H —

0.0 e
HCR HCR12: Status Quo HCR1b: Status Quo + SSL
** HCR7c: SR neg cov effects via omega + SSL === Custom HCR6
B/BO

Explanation

About Harvest Control Rules

Harvest Control Rules (HCRs) are pre-agreed guidelines that determine
how much fishing can take place based on the current status of the fish
stock.

« B/BO represents the current biomass relative to the unfished biomass
« F_adj represents the HCR adjusted F_ABC (F_ABC = F_adj*F_maxABC)

Alalea tn blhn cnintomscmn P oadiiinbmnans ab lac abaals afaan
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Harvest Control Rule (HCR) Explorer

Interactive HCR explorer tool

<
Plot ComparePlot Summary Detailed Information
& Download HCR —_—
. . . Parameters \ /
https://kholsman.shinyapps.io/HCRshiny/ (HCRpar xis0) HCR Visualization N\~
—
Harvest Control Rule /
Harvest Control Rule & Download HCR plot
HCR1 data
6 1.0
ACLIM2 HCR R function
0.5 505
ml
“
0.0 Show Status Quo on each
HCRS plot 00
o 1.0 Pt Show Custom HCR HCR HCR1a: Status Quo HCR1b: Status Quo + SSL
! os :-' Tense *ees HCR7c: SR neg cov effects via omega + SSL === Custom HCR6
0.0eessecss : HCR Visualization B/80
HCR7
HCR Scenarios to Display
e . HCR1a: Status Quo Explanation
0.5 : HCR1b: Status Quo +
: sst About Harvest Control Rules
==t HCR7c: SR neg cov
0.2 0.4 0.6 7
effects via omega + SSL
B/BO = Harvest Control Rules (HCRs) are pre-agreed guidelines that determine
HCR HCR1a:Status/Quoss: & HCR1b: Status Quout: SSLa ea:HCRScrhigh sensitivity +:5 how much fishing can take place based on the current status of the fish
=== HCR7c: SR neg cov effects via omega + SSL stock.
O ptiona| « B/BO represents the current biomass relative to the unfished biomass

« F_adj represents the HCR adjusted F_ABC (F_ABC = F_adj*F_maxABC)
Custom Inputs A e SR e T
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Harvest Control Rule (HCR) Explorer

Interactive HCR explorer tool

Plot  ComparePlot  Detailed Information
& Download HCR _—
Parameters

https://kholsman.shinyapps.io/HCRshiny/ ACLIM and GOA-CLIM N\
alternative HCR set /7 }

& Download HCR plot
Harvest S;r:trd . data Prepared by: Kirstin Holsman (kirstin.holsman at noaa.gov)
June 2025
e ACLIM2 HCR R function Overview
9.5 This document serves as an white paper outlining the current set of HCRs
e Show Status Quo on each under consideration for simulation testing by the ACLIM and GOACLIM
plot teams. This document is informational only and HCRs outlined here are not
HERS “recommended HCRs", rather alternative formulations being evaluated for
increased performance through coordinated modeling in 2025. Any
1.0 R Show Custom HCR ; :
o evaluation of HCRs to be implemented for management purposes would be
! os :.-' done by the NPFM Council through the established Council process. The set
£ et HCR Visualization below builds on previous modeling efforts. During ACLIM phase 2
(2019-2022), modelers evaluated a suite of Harvest Control Scenarios (1-5),
Hews HCR Scenarios to Display in 2025 during phase 3 of the ACLIM project and in collaboration with GOA-
5 e Ss CLIM phase 2 we added a number of additional HCRs to the set. Below is a
N . list of those standardized harvest control rules and the equations used to
0.5 HCR1b: Status Quo + derive the curves. An interactive version of these HCRs is available on line at
i ssL https://kholsman.shinyapps.io/HCRshiny/
o,o..--..--...:
0.2 0.4 0.6 HCR Goal
B/BO
HCR HCR1a: Status Quo HCR1b: Status Quo + SSi=== HCRSc: high sensitivity + S 5 ABC+HCR 1: Status quo This HCR is the baseline sloping harvest
=== HCR7c: SR neg cov effects via omega + SSL Optlonal control rule used for grcundﬁsh in
CUStom l n pUtS ABC+HCR 2: Lagged Simulations with this HCR will mimic
recovery to estimate economic-driven fishery closures and

Select Custom HCR Type emergency relief financing  delayed recovery in order to estimate

1 Aien
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HCR Scenarios

HCR v  Name v

/ ABC+HCR1  Status quo

Lagged recovery to estimate emergency relief
financing needs

Long-term resilience (stronger reserve)

A C L I M 2 < ABC+HCR 3 B_target

Environmental index informed sloping rate,
e.g., MHW category alpha

ABC+HCR 2

ABC+HCR 4

K ABCH+HCR S Maximize productivity/ increased reserve

(buffer shocks)
ICES Journal of Marine Science, 2024, Vol. 82, Issue 1, fsae(34 ICES Petermations Coumnn tor
https/doi.org/10.108%icesjms/fsae034 e Eapleration of e Son
;accepted: 21 February 2024 C I E M

Advance access publication date: 23 March 2024
Stories from the front lines

Development of climate informed management scenarios
for fisheries in the eastern Bering Sea

Anne Babcock Hollowed ", Kirstin K. Holsman /2, Sarah P. Wise?, Alan C. Haynie 3,
Wei. Cheng*®, Diana C. K. Evans®, Albert J. Hermann*5, James N. lanelli?, Kelly A. Kearney ("2,
Andre E. Punt', Jonathan C. P Reum "2, Diana L. Stram®, Cody S. Szuwalski?

Hollowed et al. (2025) https://doi.org/10.1093/icesims/fsae034
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HCR Scenarios

ACLIM2 <

f

HCR v  Name v

ABC+HCR1  Status quo

Lagged recovery to estimate emergency relief

ABC+HCR 2 5
financing needs
ABGHHCR 3 Long-term resilience (stronger reserve)
B_target
Environmental index informed sloping rate,
ABCHHCRA e.g., MHW category alpha
ABCH+HCR S Maximize productivity/ increased reserve
(buffer shocks)
Combination of MHW (HCR4) + Maximize
ABCHHCRE 1 oductivity (HCR5)
Risk Table Bridging, R/S variability covariate
BECIEICE adjusted HCR
ABC+HCR 8 Adjust effective spawning biomass (simulate

adjusted B_target)

ABC+HCR 9 Forecast informed version of HCR 5

Maximize productivity/increased reserve
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HCR Scenarios

HCR v  Name v

ACLIM2 <

K ABC+HCR 1

\__ ABC+HCRS

ABC+HCR 7

ABC+HCR 10

Status quo

Maximize productivity/ increased reserve
(buffer shocks)

Risk Table Bridging, R/S variability covariate
adjusted HCR

Maximize productivity/increased reserve
(HCRS), linear version (1/ B_target) with offset
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HCR 1: Status quo (Tier 3)

HCR

HCR1a: Status Quo
HCR1b: Status Quo + SSL

HCR1
Simulation Goal: 1.0
This HCR is the baseline sloping harvest
control rule used for groundfish in Alaska =
©
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HCR 5 : Maximize productivity/ increased reserve (buffer shocks)

HCR

=== HCRb5a: no sensitivity + SSL

== HCRS5b: low sensitivity + SSL
HCRSc: high sensitivity + SSL

HCRS

Simulation Goal: 1.0 e p—
HCR 5 is designed to maximize -
ecosystem and spawning biomass
productivity by increasing reserves,
creating a buffer against environmental 5%
shocks, and enhancing long-term
sustainability

)
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Apply effective pollock HCR cap-like effect

walleye pollock Pacific cod arrowtooth flounder ©
12 ©
2 F-realized
® (due to cap)
;-
o
type E
® nocap g
S e 2MT ﬁ
0o 1 34 0.2 0.4 0.6 0.8
Spawning biomass relative to unfished level

Figupé 4. Schematic of harvest control rule currently affecting ABC
or Annual catch limit (ACL) for Alaska groundfish species like pollock
ick line). Note that this schematic indicates that B, is 40% of the
unfished expected spawning biomass.

Supplementary Figure 3. Effective harvest rate F,, uindgr the no cap and 2 MT cap

Holsman et al. 2020
lanelli et al. 2011

Effect of the 2 mt Cap on pollock

Hollowed et al. (2025) Development of climate informed management scenarios for fisheries in the eastern Bering Sea . ICES Journal of
Marine Science, Volume 82, Issue 1, January 2025, fsae034, https://doi.org/10.1093/icesims/fsae034



https://doi.org/10.1093/icesjms/fsae034

HCR 7: Risk TableBridging via R/S variability HER

covariate adjusted HCR

Simulation Goal: 1.0
This HCR provides a way to transition from
qualitative risk tables to a more explicit,
analytical approach for species whose
productivity is known to vary with 5.5
environmental conditions.

J
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=== HCR7a: max productivity (SQ) + SSL
== HCR7b: SR pos cov effects via omega + SSL
= HCRT7c: SR neg cov effects via omega + SSL

0.25 0.50 0.75 1.00 1.25
B2BO



Spencer et al. in prep

Effect of temperature on recruitment How would the harvest control rule change with

temperature?
-6.70 + 1.57= SST — 0.089 * SST?
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HCR 10: Maximize productivity/increased reserve;

linear version (1/ B_target) with offset MR

== HCR10a: small offset + SSL
HCR10 == HCR10b: med offset + SSL
= = HCR10c: large offset + SSL

Simulation Goal: 1.0
This HCR builds on HCR 5 by applying a
proportional reduction in fishing mortality —_
based on biomass levels, further enhancin: 5
stock and environmental productivity i%
through strengthening the buffer against
environmental shocks.
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Rpath() example p .4

A. Whitehouse ’*

alblipe <
»dpl
il

il

EBS Food web model
e 76 biological groups

e  All 20 federally managed stocks
+ protected species

e ROMSNPZ forces phytoplankton.
& zooplankton

e BT drives consumption and
metabolism (energetics)

Whitehouse et al. in prep, Whitehouse et al. 2021
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C HCR 1 €1 HCR 5 G HCR 10
Rpath() example p g4 - N ]
- g HCRA g . HCRS g HCR10
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Rpath() example p .4
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EBS Food web model
e 76 biological groups
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g - HCR 1 g - HCR 5 € - HCR 10
8

Rpath() example p .4 = e
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Rpath() example P Cod :: HCR 1 :: HCR 5 g - HCR 10

| Climate persistence
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markets?) —p —
[plan to add $value] 81 § § -

Catch (kt)

L L e L L | (i) IS IS IS, IS, | A SR B B R |
2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100

Whitehouse et al. in prep Draft Results do not copy




HCR 1 HCR 5 HCR 10
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EBS CEATTLE
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* Empirical diets
* Bioenergetics

e

retlp-
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resin
* Climate-S/R
* S/IR
* mean R

https://www.npfmc.ora/wp-content/PDFdocuments/SAFE/2024/EBSmultispp.pdf

Holsman et al. 2016, 2020, 2024

* Climate ABC
« MMSY

* MEY

* SPR

* Aggregate MSY


https://www.npfmc.org/wp-content/PDFdocuments/SAFE/2024/EBSmultispp.pdf
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Pacific cod
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Pacific cod
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Walleye pollock
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HCR simulation process

STEP 2 STEP 4
Get F Apply TAC Model
€ ABC Utilized a model to simulate TACag a

Calculate the fishing mortality
rate (F;.) based on the
determined BRPs

STEP 1

Determine BRPs Get F ..
Get unfished biomass (B) and
determine the Btarget €9, B,

Session 1 & 2 STEP 3

Apply Sloping HCR TAC across spe0|es (e.g. A'I‘I'ACH)

function of interacting ABC across
species (e.g. ATTACH)

STER 5
pply Catch Model

Implement a Harvest Control Rule
(HCR) that adjusts the allowable
catch based on stock status




Assumes climate effects on recruitment,

CEATTLE: EBFM vs non-EBFM cap growth, & mortality;

moderate warming high warming Assumes no adaptation of fish or fisheries
1o ROP 45 RCP 8.5 =
& EBFM = lower risk of declines & collapse
50 P
°
b % although risk increases over time & with warming
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100
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Holsman, K.K., Haynie, A.C., Hollowed, A.B. et al. Ecosystem-based
— 2MTcap — nocap —— persistence  —— MIROC_rcp45 GFDL_rcp85 —— CESM_rcp85 fisheries management forestalls climate-driven collapse. Nat
—— GFDL_rcpd5 — CESM_rcpd5 —— MIROC_rcp85 Commun 11, 4579 (2020). https://doi.org/10.1038/541467-020-18300-3



Assumes climate effects on recruitment,
CEATTLE: EBFM vs non-EBFM cap

growth, & mortality;

Assumes no adaptation of fish or fisheries
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Holsman, K.K., Haynie, A.C., Hollowed, A.B. et al. Ecosystem-based fisheries management forestalls
climate-driven collapse. Nat Commun 11, 4579 (2020). https://doi.org/10.1038/541467-020-18300-3
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Discussion questions
C) |/ feedback

e \What HCRs are of interest?
e \What species should we focus on first (e.g., highest productivity spp?)

e \What are some performance criteria to include in our evaluations?




Performance criteria

Hollowed et al. Alaska Integrated Climate Modeling

TABLE 6 | Suite of candidate performance indicators for ACLIM.

Name Derivation Purpose
Core species abundance Mean and variance for time block Sustainable fishing index

| %time below B20 Core species recruitment Mean and variance for time block Sustainable fishing index

D N um ber Of F = 0, ClOSU res Core species average size and age at maturity Mean and variance for time block Sustainable fishing index

. . Core species exploitation Annual time trend F/Fysy Sustainable fishing index
D DIVGI’S Ity Of age Cl asses (sensu Core species crab status Annual time trend reproductive potential vs. target Sustainable fishing index
lanelli et al. ) reproductive potential.

D TOt aI C at Ch Core species crab catch Mean and variance for time block Sustainable fishing index
Centroid of distribution for core species Annual time trend Index distribution

| Total $ Yield Euphausiid biomass Mean and variance for time block Ecosystem stability index

|:| Sta b | | |ty Of C atch over tl me Motile epifauna biomass Mean and variance for time block Trophic structure index
Benthic forager biomass Mean and variance for time block Trophic structure index

. Mean age Pelagic forager biomass Mean and variance for time block Trophic structure index

D R/ S or Other prOd u Ct_ Ind iceS Apex predator biomass Mean and variance for time block Trophic structure index

D M ean trO p h iC |eV el Species div'ersity index Alpha and beta diversityl indices Ecosystem stability index .
Mean trophic level of the catch Mean and variance for time block Ecosystem Based Fishery Management index
Number of fishery closures by core species Average for time block Fishery efficiency index
Core species and fleet CPUE Annual time trend of CPUE by species and fleet Fishery catchability index
Fishing effort by fleet Annual time trend of fishing effort Fisheries participation and employment
Core species first-wholesale revenue index Annual time trend Economic index
Core species percent TAC utilization Percentage of total allowable catch landed Management index
Fleet species diversity index Annual measure of diversity of target species revenues Measure of fishery portfolio by sector
Fleet revenue variability Coefficient of variations of fisheries revenue by sector Financial risk index

Hollowed et al. 2020




CEATTLE example

Diversity index for Biomass
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CEATTLE example

Diversity index for Biomass
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C) SSC Discussion questions / feed .,,y

e \What HCRs are of interest?
e \What species should we focus on first (e.g., highest productivity spp?)

e \What are some performance criteria to include in our evaluations?




Questions?

Credit: Kirstin Holsma /
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