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Marianas Reef Fishery Sustainability —
What do we know so far?

MARLOWE SABATER
1164 Bishop St. Suite 1400, Honolulu HI 96813

36™ Meeting of the U.S. Coral Reef Task Force

September 23, 2016
Hyatt Regency, Guam


Presenter
Presentation Notes
Task Force members, members of the public, good morning. I would like to thank the US Coral Reef Task Force for this opportunity present some of the coral reef related work conducted by the Western Pacific Fishery Management Council to support sustainability of the Pacific Islands fishery resources.


Coral reef ecosystem and fisheries
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Presentation Notes
As everyone in this room knows, coral reefs are one of the most complex ecosystems of the planet. This is also true for the fisheries that relies on coral reef productivity that allows for commercial, non-commercial, cultural, and traditional harvest.
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Coastal development may impact
mangroves £ salt marshes
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But fisheries alone is not the only driver for coral reef health. Other factors such as these shown here also plays a role and compounds with fishing effects.
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When one sees a trend like this, immediately alarm bells sounds off indicating that there must be something wrong with the stock and may have repercussions to the ecosystem in general.
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And the often the conclusion… overfishing


Stocks: overfished & ovchishing
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In the US, NOAA Fisheries monitor that status of the stocks from the different fishery management regions. Here in the western pacific, only a few of the pelagic stocks and the seamount groundfish complex are listed as overfished and/or experiencing overfishing. This does not mean that everything is okay. There has been efforts to assess the coral reef stocks through various studies. But since there are literally hundreds if not thousands of species listed in our Fishery Management Plans, conducting a single species assessment to address the complexity of the coral reef issues is very challenging.


Stock assessment reciPc

With Fishing

» Basic Equation » At Sustainable Yield
iq:rﬂ'[l—ﬁ)—qﬂﬂ J ﬁfE:{}
di K dt
C e B
» r:intrinsic growth rate SY =gEB = rB[l - —J
: K
B:Biomass

K :Carrying Capacity
q : Catchability Coefficient
E:Fishing Effort 5

u=Y /X =qP

P=ulgq
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Stock assessment is normally the tool used to assess stock status by tracking the biomass at any given time as a function of rate of population increase, existing biomass level, proportion of existing biomass with assumed carrying capacity and the amount of biomass removed from the population as a function of fishing effort and the catchability of the species.


How would you know the status of the stock?

CPUE and E at equilibrium

B E
Y=qEB=rB[1——) 1"=qEB=qEK[ —q—}
K r
B )
wofi-B)  ree-tip
K r
ﬁ: _E i:qK_ﬂE
K E r



Presenter
Presentation Notes
Normally, catch per unit effort is used as a proxy for fish abundance where the assumption is an increase in CPUE means there must be more fish available and a decrease means less as long as the catchability of the species remains constant. CPUE information is derived from creel surveys conducted by the local fishery management agencies who monitors the fish catch and fishery effort.


How would you know the status of the stock?

Estimation of MSY from CPUE

CPUE=a-bE

E

CPUE

MSY =a’/4b
E,sy =a/2b
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From this, one can estimate the Maximum Sustainable Yield . However, getting an accurate CPUE is very challenging given that the coral reef fish stocks are considered data poor. I will draw your attention to the circled formula coz you will see that again later.


Marianas Fisheries
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Over the years, Marianas fisheries has been under close scrutiny due to possible concerns about resource sustainability. There is a strong need to start reconciling available information in order to address the issues surrounding the fisheries stocks.


Biological Characteristics of the Spotcheek Emperor, Lethrinus
rubrioperculatus, in the Northern Mariana Islands'

Michael S. Trianni’

Comparative demography of commercially important
parrotfish species from Micronesia

B. M. TayLor*{% AND J. H. CHOAT*

Age-based demographic and reproductive assessment
of orangespine Naso lituratus and bluespine Naso unicornis
unicornfishes

B. M. TayLor*{, K. L. RHODES, A. MARSHELL§ AND J. L. MclLwaIN||

Beyond abundance and biomass: effects of marine
protected areas on the demography of a highly
exploited reef fish

Brett M. Taylor*, Jenniier L. McIlwain
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There were numerous studies published that goes beyond the usual catch and abundance estimation and looks into the life history characteristics of commercially important reef fish species. These studies can provide information on population parameters needed for stock assessments.
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The big elephant in the room really is addressing the conservation agenda using fishery management as a tool. Often ignored is that conservation and management are two of the driving force for the Magnuson-Stevens Fishery Conservation Act which by the way is celebrating its 40 years of keeping the stock healthy for the benefit of the Nation.


Reconciling conservation agencja &

Fishcrg management

A simple method for estimating MSY from catch and
resilience

Steven Martell’ & Rainer Froese” chapter eleven

Augmented catch-MSY approach
to fishery management in
coral-associated fisheries

Marlowe Sabater and Pierre Kleiber

An integrated Catch-MSY model for data poor stocks

Steven Martell



Presenter
Presentation Notes
Through funding from CRCP, we started developing stock assessment models for data poor stocks that utilize available information from the creel surveys, commercial receipt books from the local fishery management agencies like DAWR and DFW, underwater census surveys from CRED, and life history from various life history studies.


Biomass-augmented Catch-MSY

b, = biomass in year ¢
SOURCE: Martell and Froese 2012; Sabater and Kleiber 2014 b, = biomass at start
¢; = catchinyeart

Schaefer Model

b
bti1 = (bt"l'rbt(l_f)_ct et

Biomass trajectories (green lines) depend on
parameters

Task is to find workable combinations of r and k
values which are chosen from reasonable priors and
can accommodate the catch series while keeping
biomass within set boundaries

These combinations give a list of possible MSY

values from which we get a mean or median and

distribution for MSY

e RE
‘_\L\‘ \
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The modeling approach allows us to anchor the projected biomass from simulations to actual observed biomass from the underwater census surveys and minimize unreasonable biomass trajectories. The task is to find a workable combination of r and k values that can accommodate the catch series while keeping the biomass trajectories from either crashing or going to infinity. The workable combination generates a list of possible MSY values from which we can get a median distribution for MSY. 
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These are contour maps of all possible combination of r on x-axis and k on the y-axis by reef fish families. Think of it as a mountain ridge looking from above. The hot colors are the plausible combination and the dotted lines are the peak. So if you dissect this and look at it from the side, it will have a bell shaped curve.


@‘ahle 44, Best available MSY estimates for the coral reef MUS in Guam

Coral Reef MUS Complex MSY (Ibs)
Selar crumenophthalmus — atulai or bigeye scad 61,300
Acanthuridae — surgeonfish 118,000
Carangidae — jacks 31,700
Crustaceans — crabs 8.600
Holocentridae — squirrelfish 13.900
Kvphosidae — chubs/mudderfish 10.300
Iabridae — wrasses' 28,500
Lethrinidae — emperors 78.000
Lutjanidae — snappers 21,800
Mollusks — turbo snail; octopus; giant clams 29.000
Mugilidae — mullets 26,200
Mullidae — goatfish 16,400
Scaridae — parrotfish” 87.100
Serranidae — groupers 28,600
Siganidae — rabbitfish 19.700
All Other CREMUS Combined 211,300
- Other CRE-finfish

- Other invertebrates

- Misc. bottomfish

- Misc. reef fish

- Misc. shallow bottomfish

Cheilinus undulatus — humphead (Napoleon) wrasse N.A.
Bolbometopon muricatum — bumphead parrotfish N.A.
Carcharhinidae — reef sharks 2.900
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We were able to generate MSY estimates for the different taxonomic families and species groups. This is the first attempt to estimate MSY values for multiple management unit species groupings that encompass hundreds of species


Biomass-augmented Catch-MSY

Process for Specifying Annual Quotas
OFL2ABC 2ACL 2ACT

[1] Overfishing limit determined
using stock assessments

OFL = MSY in year of management OVERFISHING and/or scientific studies

50%
o [2] Determilrled by [3] Acceptable biological catch
2 P* Working Group specified by the Scientific
< 40% | and Statistical Committee
= Distribution of OFL [4] Determined by
g SEEM Working Group [5] Annual catch limit
9 30% specified by the Council
[a]
é‘ [6] (optional)
% 20% AL Annual catch target
= ALLOWABLE CATCH specified by Council
o (landings + discards)
o

10%

0% »

Catch in weight
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The MSY is the functional equivalent of the Overfishing Limit beyond which overfishing is occurring. The Scientific and Statistical Committee sets the Acceptable Biological Catch after accounting for scientific uncertainties. The Council sets Annual Catch Limits after accounting for management uncertainties.


CREMUS Groupings - GUAM MSY OFL ABC ACL
Selar crumenophthalmus — atulali 61,300 60,800 52,300 50,200
Acanthuridae — surgeonfishes 118,000 | 114,700 | 101,700 97,600
Carangidae — jacks 31,700 32,200 | 29,900 29,300
Carcharhinidae — reef sharks 2,900 2,900 2,000 1,900
Crustaceans - crabs 8,600 8,600 7,600 7,300
Holocentridae — squirrelfishes 13,900 13,800 12,000 11,400
Kyphosidae — rudderfishes 10,300 10,300 9,800 9,600
Labridae — wrasses: 28,500 28,200 | 25,800 25,200
Lethrinidae — emperors 78,000 76,600 58,000 53,000
Lutjanidae — snappers 21,800 20,700 18,600 18,000
Mollusks — turbo snail; octopus; giant clam | 29,000 28,600 25,000 23,800
Mugilidae — mullets 26,200 24,500 19,400 17,900
Mullidae — goatfishes 16,400 16,300 15,600 15,300
Scaridae — parrotfishes: 87,100 86,500 75,000 71,600
Serranidae — groupers 28,600 27,400 23,700 22,500
Siganidae — rabbitfishes 19,700 19,200 18,800 18,600
Cheilinus undulatus Unknown | Unknown | 1,960 1,960
Bolbometopon muricatum Unknown | Unknown | 797 797

211,300 | 209,200 | 191,300 | 185,000

. All Other CREMUS Combined
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These are the reference values for each of the taxonomic families and species groupings.


Standing stock-MSY-Catch: GUAM 2015
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The Council and NMFS track the total catch relative to the ACLs on an annual level. Scientifically, we would like to track the removals relative to the Maximum Sustainable Yield and the standing stock biomass estimated by CRED using the biomass density from the Stationary Point Counts and habitat mapping of hard bottom substrate from 0-30meters. You would notice that the removals is a small portion of the MSY and the standing stock biomass. The MSY estimate is roughly 20-30% of the standing stock biomass except for lethrinids and kyphosids. This can be attributed to the under representation these families in the stationary point counts. Lethrinids for example, much of the fisheries occurs nearshore and some species are found on sandy bottom areas where CRED does not sample.


Standing stock-MSY-Catch: CNMI - 2015
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The same pattern occurs in CNMI. Notice that mullidae (goatfish) catch is close to the MSY level.


Standing stock-MSY-Adjusted Catch: Guam

Re-estimation of small-scale fishery catches
for U.S. flag-associated island areas

in the western Pacific: the last 50 years 12001 B
Dirk Zeller (contact author)' 1000 4
Shawn Booth!
Gerald Davis? 800 -
paniel Pauly Re-estimated =~

a:n -
Guam has 2.5 fold under-reporting 400 -

Reported )
0 | | | | |

1950 1960 1970 1980 1990 2000
SOURCE: Zeller et al. 2007
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There were some concerns about under reporting and under estimation of catches. Previous catch reconstruction studies like Zeller et al. 2007 showed that Guam catch reports are underestimated by 2.5 folds.


Standing stock-MSY-Adjusted Catch: Guam 2015
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We adjusted the catch level to account for the underestimation and you can see on the on the right graph that the catch levels increased. The adjustment resulted in mullids and kyphosids to exceed the MSY level.


Standing stock-MSY-Adjusted Catch: CNMI

Rev Fish Biol Fisheries (2015) 25:179-194
DOI 10.1007/511160-014-9358-6

Re-estimation and synthesis of coral-reef fishery landings
in the Commonwealth of the Northern Mariana Islands
since the 1950s suggests the decline of a common resource

Javier Cuetos-Bueno + Peter Houk
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A similar study was conducted in CNMI that estimated a 73% decline.


Standing stock-MSY-Adjusted Catch: CNMI - 2015
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Applying the adjustment hardly changed the catch levels for most of the major taxonomic groups. However, this resulted in mullids to exceed the MSY level.


Monitoring fishing effort - Guam
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We continue to monitor fishing effort. Spearfishing is considered as the major fishing method that harvest coral reef fish. Catch is highly correlated with fishing effort. This showed a peak in catch and effort from mid 90’s to early 80’s and had declined ever since. 


Fishing impact indicator: change 13 spp-

coml:)osition and mean size
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We continue to monitor potential changes in the coral reef fish stocks by looking at the mean length or commercially important species to see if the fisheries have an impact to the fish population.
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These are the mean length of representative commercially important species that dominate the boat-based catch over 28 years from 1986 to 2014. You would see that the mean length from the boat based catch is stable over time with minor fluctuations. The group on the left is the emperor fish and surgeonfish on the right.
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Similar trends for groupers, small parrotfish, squirrel and soldierfish, jacks, snappers, and goatfish
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Using the NMFS Commercial Fisheries BioSampling Program data, it follows the same trends. This is a 6 year data set that comprise more than 193,000 measurements. This data set also showed a similar patterns that the mean length of commercially important fish have minimal change over time.
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However, we saw some patterns with larger parrotfishes and a species of soldierfish where it appears to show a declining mean length. We will be investigation this further and take that into consideration in the next iteration of the model.
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The amount of information available for stock assessment continually increases everyday through the NMFS BioSampling Program, territory creel surveys, the data collection improvement projects the Council implements through the Marine Recreational Information Program and Territory Science Initiative, and the research projects funded through the Coral Reef Conservation Program.

One of the data sets we would be using in the improved assessment model is length frequency distribution. This is an interesting comparison between Guam and CNMI. Often overlooked is that there are differences in the fisheries between these two neighboring jurisdiction. This is data from the BioSampling Program that monitors the spear fishery between the 2 jurisdiction. CNMI banned SCUBA assisted spearfishing in early 2000s and is legal in Guam. The signal is strong in the length frequency distribution of Naso unicornis in an area with and without SCUBA spearfishing. The smaller sized blue spine unicornfish that occurs in the Saipan Market is not due to overfishing occurring. This is because the spear fishermen can only access the shallower segment of the stock whereas the spear fishers in Guam are able to access the bigger individuals in deeper waters. These differences will have an inherent effect in the model.


Reduce the number of species via - il
ecosystem component amendment The Future
C |
Single species stock assessments of key
species in need of management

An integrated Catch-MSY model for data poor stocks

Steven Martell
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There are limitations to conducting assessments on a family level. There might be some sensitive species in the complex that may be in trouble but the signal is masked due to the bigger grouping. We are planning to remove species from the groups that require annual catch limits. This would allow us to generate single species assessments for species in need of management.

We are working with Dr. Steve Martell to develop this integrated stock assessment model for data poor stocks that utilize not only catch and biomass information but also length frequency distribution and life history traits.
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But for now... data poor assessment
seemed to indicate majority of the stock

is stable

On a family level, the Marianas coral reef
fisheries are harvesting below MSY except
for goatfish and rudderfish (Guam only)

Representative commercially important
species appears to be stable based on
mean length information

Need to take a good hard look at
parrotfish

. Need to continue improving data-poor
assessment models
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