SAVING FRESHWATER FISHES AND HABI

Newsletter of the IUCN SSC/WI Freshwater Fish Specialist Group

Issuell wMay 2016

Photo: José
Sabino

IN THIS ISSUE:

World Fish MigrationDay 2016
The Great Maya Aquifer Project
Conservation in Sardinia

Weird and wonderful Sundaic Fish
Biodiversity and Fishery Captures
And Much More!!!

=8 =4 =4 =4 =4 =4

B9 Wetlands
dg INTERNATIONAL

FF&% IUCN ¥~ SSC

pacies Surviva | Commission
Freshwater 'l\h pecialist Group



CONTENTS

FFSG UPDATE

Ik

Freshwater Fish Specialist Group

3 Message from the FFSG Global Chair
by Richard Sneider

5 In Memoriam: Richard P. Viar
by Richard Sneider & lan Harrison

6 FFSG Steering Committee gives Ted x talks
by lan Harrison

6 Sundaic Freshwater Fish IUCN Red List Workshop
by Vinita Ramani

7 FFSG at the Northakt Council of Aquarium Societies
by lan Harrison

8 World Fish Migration Day, May 21, 2016

by Kerry Brink

NEWS FROM AROUND THE WORLD

14 Fisheries and aquaculture research in Kazakhstan
by Bakhtiyor Karimov
16 FFSG Member for Central Asia, Dr. Serik Timirkhanov receivesfawaimtk on sturgeon
by Bakhtiyor Karimov
18 The Great Maya Aquifer Project
by Guillermo de Anda
20 Conservation oSalmo cettiand Anguilla Anguilladifferent needs and perspectives in
Sardinia, Italy
by Cesare Mario Puzzi, Danidlamborini and Stefania Trasforini
25 Assessing the status of a recently discovered endemism from the floodplains of the lo
Tagus River (western Iberian Peninsula)
by Ana Verissimo, Hugo F. Gante, Carlos David Santos and Filipe Ribeiro
28 Fish passedeveloped into the context of the LIFE+ SEGURA RIVERLINK project
by Francisco J. Olivdaterna, Mar Torralva, Rosa Olivo del Amo. Francisco JReana,
Jorge SancheRalibrea and Eduardo Lafuente
32 Population status of freshwater fish in Tunisi@servoirs
by Sami Mili, Rym Ennouri and Houcine Laouar
35 Project Fartet, Barcelona (20@D13): a case of conflicting interest
by Matt Ford
42 FshyShades of Grey: The weird & wonderful Sundaic Freshwatezd=ish
by Vinita Ramani
47 Positive effects of biodiversity on inland capture fishery yields
by Emma Brooks
49 Videos of CEPF Western Ghats Program

by lan Harrison

NOTICEBOARD

51

Upcoming events and conferences

Editor-in-chief
lan Harrison

Editor. Ann Wu

Design
Katalin Csatadi,
Suzanne Turnock, Ale
Mauroner, & Ann Wu

Front cover image:
The dorado,Salminus
brasiliensis a
potadromous species
from South America
Photo credit José
Sabino




FFSGPDATE

Message from the FFSG Global Chair

Dr. Richard Sneider

Welcome to the May 2016 issue of our FFSG newsletter. The beginning of the ye
been busy for the Secretariat and for many of the FFSG members. This week sg
culmination of a lot of work in preparation for World Fishgkétion Day 2016 (May 21)F

as discussed on page313 of this newsletter. The 2016 World Fish Migration Day
even larger, in terms of number of events (over 400!) and global extent, than the }
Day.

We have also been planning several events, focusetteshwater ecosystems and freshwater fishes, for the
World Conservation Congress in Hawaii in September. Many of the FFSG members are involved in tf
process, with at least 11 events where FFSG members are helping in planning, and more where ge will &
contributing. lan Harrison and | will be circulating more information to you about these events in the near
future; in the meantime, you can easily check on all the Congress activities via the Congress websit
(http://www.iucnworldconservationcongress.orj/You can also follow the Motions that have been submitted

to IUCNand comment on them via the electronic discussion process
(http://www.iucnworldconservationcongress.org/programa/asamblée-miembros/motions.

| encourage you to look at Motion 005 Promotion of Anguillid eels as flagship species for aquatic
conservatiorg submitted by Mat Gollock, Chair of the Anguillid
Eel Specialist Group.

w98 TOYOTA

Over the next several weeks we must also start to review our
LINA 2 NA A Sa ¥ 2 NJ-2020 QuadrefirdudboltHatl b Q
Toyota is funding over 28,000 we have a draft Strategic Plan ready by the time of the World
S o o make | Conservation @ngress. lan and | will be following up with FFSG
complete “Barometer of Life". members on this. We expect to have an FFSG members meeting
Increased knowledge will ) during the World Congress, with as many of you as can make it.
help protect livelihoods o\ . .
and food security. Remember that, if you are planning to attend the Congress,

' you should book your regiration before the end of May in
order to get the early registration discount look forward to

seeing several of you in Hawaii.

{SOSNI &t 2F @e2dz gAff KIS &aSSy
it has developed a fivgear partnership withToyota Motor
Coporation to provide funding to broaden the scope of The
IUCN Red List of Threatened SpeciBse grant will include
support forwork assessing freshwater fiski Obviously there

are many details that need to be finalizedterms ofwhen and

how this workis implemented but, ultimately it is good news

for FFSG.
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We are continuing to develop some interesting new proposals for FFSG work, including plans for assessmer
on migratory fishesand the Blueprint for Freshwater Lifevhich was discussed iNewsldter Issue 10,
December2015). We will be holding sessions on both of these subjectseatNorld Conservation Congress.
Earlier this month we held an informal FFSG teleconference meeting, to review some of our recent progres
and to discuss forward plang/e will aim to hold similar teleconference meetings every six to eight weeks, to
give us all more of an opportunity to feel connected with each other. These meetings will also give us ar
opportunity to bring in input to our 2012020 Strategic Plan as wlevelop it further. There is plenty of work

to be done over the next few months!

Regionally, our work is continuing t
move forwards wellvith, for example,
workshops held in the Sunda regio
and several interesting projects |
Europe and other parts ahe world,
as reported hereLast September | €o
lead members of Nationa
DS23aNI LIKAOQA L/
Council of Advisors) to do sa@m
underwater archeology in theenotes
of the states ofYucatan and Quintang
Roq in Mexico. In addition we were
privileged to be hosted by Otto vo
Bertrah to make a scientific tour of
the Rio Secreto Aquifewhich part of
a state wide system of underground
rivers and caves. dt of the Rio Secreto Aquifeis open to the public and a substantial parts under
exploraion and researchThe Mayan underground fresh water aquifer is one of the most exquisite sights you
could ever visitwhether as a touristor better yet, as a scientist. The aquifer is an important natural benefit
that supports the healthy functioning ohany ecosystemsf the area and thepeople who depend on its
freshwater resourcesGuillermo de Anda hftp://www.nationalgeographic.com/explorers/bios/quillermde-
andaalanis) one of the most renowned underwater archeologists, has agreed to share with us a small
synopsis of his worin this newsletter(pages 18L9). | hope you find the article of interest and find relevance

in what we all do in search of freshwateabitat preservation.

Once again, many thanks to the South African Institute for Aquatic Biodiversity for assisting with the
preparation of the newsletter, especially Ann Wu, intern with Olaf Weyl at SAIAB.

Best wishes,

Richard Sneider
FFSG Globah@&ir


http://www.nationalgeographic.com/explorers/bios/guillermo-de-anda-alanis/
http://www.nationalgeographic.com/explorers/bios/guillermo-de-anda-alanis/

In Memoriam: Richard P. VariFFSG Steering Committee
member

Richard Sneider &n Harrison
FFS&lobal Chair and FFS@&chnical Officer

As many of you already know, Rich Vari passed awalaonary 15, 2016Rich had been a Curator of Fishes

at the National Museum of Natural History in Washington DC for 36 years and he had been an enthusiasti
member of FFSG for many years, as part of the Steering Committee and the Special Advisor for Systemat
and Taxonomy.

Rich was a close professional catiee and friend
to many of us in FFSG and we will dearly miss
Rich brought outstanding expertise to our grou
and he alwaysad a great sense of commitmen
to, and enjoyment for our work. His contribution
to our annual meetings were always thougHif
engaging, and often delivered with a great sense
humour. He took our work very seriously, b
never too seriously. Indeed, he always seemed
show that he was enjoying the social opportuni
of meeting with his colleagues as much as anyth
else.

Cdzf f 20AldzZd NASa 2F wAaAC
published inCopeiaand in the Journal of Fish
Biology We will notify FFSG members when the
are published.

Rich Vari at a panel; discussion with Topis Contreras MacBeath
at the 2012 Annual Meeting afhe FFSG in Chester



FFSG Steering Committeeembergives Tedx talk

lan Harrison
FFSG Technical Officer

Earlier this year, FFSG Steering Committee member Zeb Hogan §Bik dallat the University of Nevada,
about freshwater biodiversityand the ned to protect freshwater ecosystems. He uses his work on the
g2NI RQa f I NBSad 7TAaKSH Itisagrdaftdlkdeithi exdelierd imygesy iBis welFworihK S
viewing. It is available at:

https://www.youtube.com/watch?v=_VkpOwXbz6g

Sundaic Freshwater Fish IUCN Red List Workshop

Vinita Ramani
Wildlife Reserves Singapore

The Sundaic Freshwater Fish IUCN Red List Workshop was held\aldiife Reserves Singapof@&RS) from
February 2% ¢ 27". wildlife Reserves Singapore Conservation Fund (WRSCF), in collaboration with the Lee
Kong Chian Natural History Museum (LKCNHM) and the Department of Biological Sciences (DBS), National
University of Singapore (NUS), brought together local and international expepi®pare toassess species in

the Sunda regiomaccording to IUCN guidelines, aiodoropose future conservation plans for vulnerable

species.

Alsoseepages 4246 for a report cn some of the unusual fishes of the region.
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FFS@t the North East Council of Aquarium Societies Annual
Convention

lan Harrison
FFSG Technical Officer

The North East Council (NEC) of Aquarium Societies held their 41st Annual Coneentipnl 810, 2016
(http://northeastcouncil.org/NewNEQ/ at Rocky Hill, Connecticut, and FFSG was well represented. Paul
Loiselle, our ceChair for the Madagascar region, was the keynote speaker, giving his keyesentation on
Aquarists and Conservatipas well as a presentation ihat ¢ If Anythingg Is a Barb?

ly 202SO00GAQGS 2F GKS Hnanmc YSSOAy3a gl a G2 NI 3anmbs Y2
J. White Memorial Conseation Fund. Scots 2 s R (G KS / KIANJ 2F CC{DQa 1|2Y
suggested the Congo Projeaft the American Museum of Natural History, which is run by Melanie Stiassny,
co-Chair with Paul Loiselle for the Madagascar regiand FFSG Steering Committee membé&he
convention organizers invited Melanie to give a presentation on the project; she had -axistang
commitment so lan Harrison stood in for her and gave two presentations, onéistribution and
Conservation of fishes in the Congo Riveporting onwork done as part othe AMNH Congo project; and

the other presentation orAssessing Biodiversity for Conservation and Management of Freshwater Resources

Through anauction of ichthyological books donated by Meie Stiassny and lan Harrispand via a itent
auction of live fishes and ancillary aquarium items, we were able to egipeoximatey $1400to support a
Congolese student to work on a review of possible options for a sustainable aquarium fish trade from the
Congo, using Project Piald@tp://projectpiaba.org/) as a model.

Many thanks to the NEC for inviting our participati@nd to Scott Dowd for coordinating much af Tthe
Convention was packed with excellent speakers, social events, and some exakfisihes on display.

lan Harrison delivering the Congo presentation


http://northeastcouncil.org/NewNEC/
http://projectpiaba.org/

World Fish Migration Day, May 21, 2016

Kerry Brink
Project ©@ordinator

World Fish Migration Foundation

World Fish Migration Day is fast approaching and now lma®r 400 events in over 60 countries!

MIGRATION DAY  fvessano reori
May 21%, 2016

f\ WORLD FISH
-y

www.worldfishmigrationday.com | #WFMD2016 =

Migratory fistes all over the world depend on open riverfhese nygratory fiskesare an important part of
many riverine ecosystems around the world and are also essential for millions of communities who are
dependenton these migratory fish as an important food sour€eday, barriers like dams, weirs and sluices
GKNBF ISy YIye T MitKtheshelfsdd argniizRrs &f dzdblZevedits dbndone global dayawee
creating more global awarenessto achieve a bigmpact on fish migration policies, measures and
management!There is still time foyou to join in the celebrations by organizing an event on World Fish
Migration Day 2016.To host an event all you need to do is register using our online form:
http://www.worldfishmigrationday.com/joirnwfmd.

Events can be: rivesleanups, festivals, celebration on a dam/weir removal, inauguration of a fishway or a
river restoration project, research activitiegn the field, special school programs and involving
students/citizens, special trainings/workshops, dtor more information see the flyam pages9-13, or visit

our website and follow us on Facebodkitps://www.facebook.com/WorldFishMigrationDayand Twitter
(#WFMD2016, @fishmigratidn

LT e2dz KI@S |ye ljdSadAazya 2N g2dz R tA1S G2 3S
(Kerry@fishmigration.org) or connect with us on Faasbar twitter.


http://www.worldfishmigrationday.com/join-wfmd
https://www.facebook.com/WorldFishMigrationDay
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WHAT IS WORLD FISH MIGRATION DAY (WFMD)?

WFMD 2016 is a one day event to create worldwide awareness of the importance of freshwater migratory
fish and open rivers for the general public, especially students and their teachers, resource managers and
engineers, and commercial and recreational anglers, as well as those individuals who influence public policy
that affect rivers. It is a global initiative with activities organized to reach these audiences.

Around the world, coordination and promotion is done through local activities inspired, supported and
coordinated by a central office of the World Fish Migration Platform in Washington DC (USA).

At the individual event level, organizations undertake the development of an activity to raise awareness
and involve local people and media about fish migration and open rivers, Local events include a range of
activities: field trips, events at a school or aquaria, the opening of fishways, races, food festivals, etc, At this
local level, the logo and central message of the WFMD, Connecting fish, rivers and people, will be used to
connect sites around the world. The day will start in New Zealand and will follow the sun around the world,
ending in Hawaii.

VISION

World Fish Migration Day (WFMD) 2016 will raise global attention to the need for restored river
connections for migrating fish to achleve healthier fish stocks and more productive rivers. WFMD 2016
will bring a greater understanding worldwlide to the issues around migratory fish to the general public and
those individuals who Influence fishery and water management policies. Raising awareness and creating
commitments, at multiple levels, to improve the health of our rivers is essential to change behaviors and
make progress in restoring rivers and in avoiding catastrophic mistakes when developing new resources.

(a9, WORLD FISH P /:Q ,
- o

ﬂ_x' MIGRATION DAY -~



WHY DO WE CARE?

Humans have been using and modifying rivers for millennia to improve our quality of life. Rivers provide
many services: water supply, irrigation, navigation, flood control, hydropower, fishing and more. However,
these activities are often carried out at a high environmental cost: river and fish stock degradation. We have
caused river fragmentation, water quality deterioration, flow regime modification, and habitat alteration
and destruction, collectively leading to decline in fish stocks. We also build barriers, such as weirs, dams
and sluices for water management, hydropower and land drainage. These barriers in rivers and on coasts
prevent fish migrations for reproduction, feeding and other purposes. Currently, migratory fish that require
access to and within our freshwater ecosystems are threatened around the world and the majority of native
commercial and recreational fish stocks are declining rapidly.

Many species like salmon, shad, giant catfishes, dourada, sturgeons and eels migrate between the sea and
the rivers to complete their life cycle. Other species must make extensive migrations within their home rivers
to reach critical habitats. Free migration routes for fish are crucial to their survival. If they cannot reach their
breeding ground, the species will decline and eventually become locally or globally extinct. This fate has
already fallen on many fish species all over the world.

Around the globe, millions of people rely on freshwater migratory fish as a primary food source and for their
livelihoods. For example in the Mekong River basin, 50 million people depend on the river and the food it
provides for nutrition and an income. In other areas migrating fish or their offspring provide critical forage
for other commercially or ecologically important freshwater and marine species. The collapse of many fish
stocks has a devastating effect on the food security of these people, which includes millions of the world’s
poorest people.

WHEMD 2024 wwwnnts

(s WORLD FISH
£/ MIGRATION DAY




WHAT CAN BE DONE?

Conservationists, engineers and natural resource managers are working together to improve migration options
for fish in rivers and deltas. It [s our shared responsibility to find solutions and restore free fish migration.
We are working to recover healthy rivers and prevent future degradation and species extinction. We do this
to improve ecological conditions, which we owe to future generations, and to ensure the sustenance of
the millions of human lives that depend on rivers. To accomplish this brighter future, we need to start by
educating people and raising awareness of the current situation as well as solutions to the problems. World
Fish Migration Day 2014 proved to be an effective strategy for raising awareness at local, regional, national
to international levels. We want to grow this strategy even more, reaching more people with more stories,
examples and solutions in 2016.

THE GOALS OF WFMD WFMD KEY MESSAGES

Activate citizens and our colleagues around the l Connecting fish, rivers and people.

world to join in the celebrations and take action,
Freshwater migratory fish are the primary

Create commitments for free flowing rivers and source of protein and livelihood for millions of

open swimways for migratory fish.

migratory fish and healthy-productive rivers
among the general public, experts, river
managers, fishery associations, NGO’s and

people around the world,

Barriers such as weirs, dams and sluices threaten
fish migration.

become depleted and this can result in loss of

politicians around the globe. key protean sources for millions of people and

Foster partnerships, dialogue and cooperation degrade rivers and nearby marine ecosystems.

around fish migration. Highlight local, national and international

organizations working to restore and protect

Highlight local, national and international Al SRy
migrating fish.

organizations working to restore and protect
migrating fish.

IWhen fish migration is blocked, fish stocks

Stimulate agreements to develop improvements
or avoid negative impacts to key river resources
between NGO’s, governments and commercial
enterprises.

|Create awareness for the importance of

(s49r WORLD FISH ”
™/ MIGRATION DAY »



HOW CAN PEOPLE GET INVOLVED?

i QRGANIZE AN EVENT { 4 mTICIPATE IN A LOCAL EVENT
Part‘icipat'ing organizations will organize Events are being organised around the world and
Eheur own events (e.g. activity sessions, detallsof local events are listed onthe WFMD website.
,ﬁeld events workshops or talks) and i = ‘I_Ige_re are a range of activities being organised, and
outreach communication, under the the local organisations strongly encourage more
umbrella of WFMD. Promotional material people to take part in their planned events. Find out
will be available to download from the more here.

website and can be shared with visitors.
The WFMP partnership is responsible
for central coordination, international
publicity and maintaining the website. The
projects will be highlighted on the website,
social media and in the press. Register
events online here.

y SH{EAD THE WORD ABOUT WFMD2016
&o"ow us on Facebook and Twitter to keep up to date with all the latest WFMD activities and share the
. nms with colleagues, friends and family. Get word of local events and our key message to media outlets
5 apd include politicians, resource agencies, schools, energy and food source businesses (fishing communities,
processing, food sales, restaurants, etc.). Use #WFMD2016 on social media.

SUPPORTERS OF WFMD
A wide range of organizations worldwide supports the WFMD. At this moment there are more than 40
organizations involved. A list of these organisations can be found here.

PARTNERS OF WFMD

aF
TheNature c‘ (i, WORLD FISH MIGRATION ' Watesschap
Conse: TVancy f!} FOUNDATION Amstel, Gooi en Vecht

Preocoag e P o 17 Facsimaier fak Sodusiat Gany * * Y
;

LINKIT CONSY WWF e
SPONSORS OF WFMD

o
patagonia 55y L R i

RUKE WADDENZEE T e steanmn  NATUUR ~ SPOFVisSer)

AVimissiiie Nederland

w
Walarsiany provms]e fryslin Py Waterschap . Rijn en Ijssel

‘Brabantse Delte provincie fryslin ® o

AT VR I WARI

CONTACT

Web www.worldfishmigrationday.com
Email info@fishmigration.org

Facebook www.facebook.com/WorldFishMigrationDay
Twitter www.twitter.com/fishmigration
Social media #WFMD2016

.~/ moa/mon DAY - ,(/‘

(v, WORLD FISH
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NEWS FROM AROUND THE WORLD

Fisheries and agquaculture research in Kazakhstan

Bakhtiyor Karimov
FFSG Central Asia Chair

The main research activitigs Kazakhstamn the field of fisheries and aquacultuege concentrded in the
Kazakh Research Institute of Fisheries (KazRi€) institute isheaded by Dr. K.B. Isbekqva well-known
scientist in the fisheries sector of Kazakhstan. Theork includes: scientific support of biodiversity
conservation in reservoirs, sustable use of fish stocks, the development of commercial aquacylané
the overall functioning and development of fisheriesthe Republic of Kazakhstan.

The administration of KazRIF is located in Almaty city, and has six regional branches thatl ¢dbeemajor
research fishery regions of Kazakhstan. KazRIF is a d§oG{TESit cooperates and participates in the
activities of FAO, on a continuous basasd it conductsjoint research with VNIRO Astrakhan Technical
University, the Zoological Inatiie, CaspNIRH (Russia), Sintszyan Institute of Fisheries (China), the Azerbaija
Research Institute of Fisherighg Institute of Fisheries Finlandnd other institutions.

At present the Institute carries out the scientific
research program ¢Applied research in the field of
fishing industry for conservation of biodiversity a
restoration of fish resources and other aquatie
organisms in water bodies of international anfk
republican significance of the Republic of Kazakhtstaﬁ =

Theobjectives of the prognma are:the development of -
scientifically based recommendations for protection,
reproduction and use of fish resources and other
aguatic animals conservation of aquatic biodiversity

and provision of recommendations on sustainable/
fisheries in water bodiesf the Republic of Kazakhstan.m

Dr. SauleAssylbekovgsecond from left) at theegional FAO

workshopin Ankara, TurkeydStrengtheningmeasureso adapt

aguaculture andpasturefisheriesto climate changen Central
Asia(TCP / SEC3402¢, December, 2015

14



Biodiversity conseation is the responsibility of the state. Kazakhsthas ratified the International
Convention on Biogical Dversity. Today the population of Siberian sturgeon, thorn, white salmon, trout,
barbel, marinkaand Balkhash perch have almost disappeared arelin need of special protection measures.
But the irclusion of these specign the IUCNRedListis just one part of the procesdt is necessary to take
urgent measures to restore populations of these species in nature, includioggiyre of representatives of

the rare and endangered species for the formation of broodstock and the subsequent artificial reproduction.

15



FFSG Mmber for Central Asia, Dr. Serik Timirkhanov receives
top state awardfor work on sturgeon

Bakhtiyor Karimov
FFSG Central Asthair

On 18" December, 2015 seven groups of scientists of the Republic of Kazakhstan were awarded with th
highest state Award for the utmost achievements in science and technology at the Kazakhstani presider
residence in the capital city of Astana..Berik Timirkhanov was among them, receiving his award for
research on problems of preserving Kazakhstan sturgeons.

It is weltknown that sturgeon populationbave seriously declinedue to inteng anthropogenic impact
during the last few decadesn their natural habitas ofrivers, lakes and water reservoirfhe threats to the
sturgeons includdaydrotechnical construction, irrigation, water pollutioandillegal and unregistered fishing
Sturgeons, a weknown gourmet item, are on brink of extinctiamot only in the Kazakhstan region, but also

all around the globe. At presenthe restoration measurg for sturgeons in the Kazakhstan regiame
impossible withoutsignificanthuman intervention. Today research on methods of artificial reproduction and
restoring sturgeon populations ithe rivers and seas of Kazakhstamisabsolutepriority for Kazakhstani fish
science. This complicated ecological problem was investigated by the group of scientists with activ
participation of Dr. Timirkhanov.

Award Ceremony at the presidential Residence of the republic of Kazakhstan

Based on the results of the groQupongterm research, a basic technology was developed and the test
production facility has been established at the West Kazakhstan University. ltreadyaproduced over 110

kg of black caviar without killing the fishvhich was the usual practice until nowAccording to Dr.
16



Timirkhanov, this technology is well known around the world, however is quite new for Kazakhstan. The firs
plant, in he history of Kazakhstanto use thistechnology is now under construction the city of Uralsk

under sponsorship of a private investor. "The plant is striving to become the top sturgeon farm not only in
Kazakhstan, but also in the neighboring countries, and g¢kenEurope”, Mr. Timirkhanov has stated. The
expected capacity of the plant under construction is about eight tons of black caviar per year. It is strongl
anticipated that production of caviar under farmed conditions will resu#t glharp decrease of ahtopogenic
stress on wilgpopulations ofsturgeonin Kazakhstan and ndigouring countries of the region.

Let us congratulate Dr. Serik Timirkhanov with highest State Agtrd first in the history otthe freshwater
FAAK aO0OASyiGAraltsma az20AaSide 2F / SyaNr € !
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The Great Maya Aquifer project

Professor Guillermo de Anda
National Geographic Emerging Explorer; Underwater Archaeologist
(original text translated and edited by Richard Sneider)

The Yucatan Peninsula has extensive underground water resowhegss natural wealth and archaeological
heritage converge. The Mexican states of Quintana Roo and Yucatan are well known for having an extensi
network of flooded caves that cover more than 2,000 square kilometers, many chwiaive not yet been
explored. The Yucatan Peninsula aquifer is a karst, coastal aquifer, comprising limestone and coastlin
deposits, which is very permeable and remarkably heterogeneous in terms of its hydrological characteristic:
The thickness of the aquifer layer that is satectvith freshwater is reduced to about 30 meters because of

a seawater wedge underlying the aquifer; however the freshwater saturated layer increases in thicknes:
inland, reaching approximately 60 meters.

The features of the aquifer, one of the
g 2 NI Rr@eédt, rdpresent not only an
enormous wealth of natural resources, but
also a great opportunity for researching and
exploring in the area of the Yucatan
Peninsula. But they also highlight the
challenges in terms of preserving the
natural and historical hitage d these
geological formations.

The Great Maya Aquifer Project was
conceived as a response to the need for a
better knowledge of the different variables
that can serve as indicators of the status of
this important natural resource. This
initiative is supported by important
organizations such as the Banco Para el
Desarréllo de America Latina, (Bank for
Development of Latin America), the Aspen
Institute Mexico, UNAM (Universidad
Nacional Autbnoma de México),

Part of the complex network of undergroungetwork of rivers andwaterways
supporting ecosystems, and providing drinking water and recreational services,
near Akumal, Quintana Roo. Photo credRaul Nicklen/SealLegacy
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UTRM (Universidad Tecnoldgica de la Riviera Maya), and the National Geo@agieity. The project aims to
obtain data to support the efforts of various international organizations that are focused on achieving
ddzadlrAylroftS gFGSNI YIEYyFASYSy(d LRtAOASad {dzOK Aa
20142020 strateqc plan has stressed the need to place water on the list of sustainable development
priorities among the membre nations of the organization. Indeedyater is a focus of Sustainable
Development Goal 6 (target 6.6) (to protect and restore waidated ecosgtems in recognition of their
importance for watefrelated services, including wetlandsivers, aquifers and lakesgnd Sustainable
Development Goal 15 (target 15.1) (the conservation, restoration and sustainable use of inland freshwate
ecosystems andheir frvices)

Our assignment for the first phase of the Great Maya Aquifer Project is ydareresearch plan, which
involves a series of expeditions into different underground water sources all along the Yucatan Peninsul:
with the purpose of colletmg data and samples that will allow us to quantify and analyze the variables that
describe the conditions of such natural resources. The assimilated datatieen be used by other
organiations and individuals who propessolutions, from a public policy epspective, to achieve the
sustainable management of these underground water resources.

The project activities will include the participation of specialists in the study of caves and cenotes. One of th
main features of this proposal is that, for the fitame, a multidisciplinary group of experts (archaeologists,
biologists and oceanographers among others) will conduct systematic research through exploration and
samplingin situ(that is, under the water). From there, the group of experts will makelecten of the areas

that are more susceptibleo disturbanceto provide accurate information regarding the hypogean zones with
the highest rates of contamination, as well as the submerged archaeological contexts they contain. Both fielc
of work will hep identify the specific conservation and management actions required for the selected spots
within the aquifer. Endemic fauna will also be registered. We will choose the optimal places to perform &
systematic record of all forms of human interaction witietbodies of water, including, for example, well
exploitation, proximity with local communities and possible external sources of contamination, and the
effects of tourism. The passage of water through mangroves on its way to the ocean, and its effexstah c
coral communities, will also be an important part of our research.

This endeavor will join different scientific research criteria, which will considerably enrich the amount of
information available and will also set a precedent for future researotocols. The future of the peninsular
underground water must rely on the expertise of specialists of diverse fields of knowledge, brought togethet
to achieve a proper consensus, based on holistic criteria. That multidisciplinary approach will enable us
formulate a conceptual framewérthat cansupport the creation of public policies, urgently needed to
preserve the extensive, yet fragile water systems of the caves armte®nf the Yucatan PeninsulBhe most
unique feature of this project is the fathat, for the very first time, a group of expertsom different
scientific fields, as well axpertson the techniques of cave diving, will join together. This is the reason why
we believe that we are filling a gap in the important mission of presgrims invaluable source of fresh
water.
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Conservation ofSalmo cettiland Anguillaanguilla: different
needs and perspectives in Sardinia, Italy

Cesare Mario PuzziDaniele Tamborirj Stefania Trasforii
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Theissues of retoringriver connectivity in response to damming has beemsideredin both the scientific

and engineeringields. In most cases the focums beenon the reestablishment of fish migration: the
present work highlights how the needs of two autochthonous species can differ in an environment altered by
allochthony.

The project "Attuazione del piano di gestiodel SIC Foresta di Monte Arcosu. Recupero del ceppo autoctono
della trota sarda(Salmo cett)’' (Provincia di Cagliari, Settore Ambiente, 22I15) intended to define a
management and conservation plan for Mediterranean trds&lmo cettiA y G C2aBWi$ RNO2 &
ITBO41105Sardinia, Italy)The plan provided a study of the trout sylopulations and their habitats, defining

the main threats for the species in the SCI area.

:

Figurel. A specimen of Salmo cettiPhoto taken by Graia Srl.

The Mediterranean trout is the unique native salmonid in Sardinia: it is also native in the Tyrrhenian basins of
Italian mainland and in SicilfCompared to other salmonids is very tolerant to low dissolved oxygen
concentrations,high temperatures, and it can live in small streams with some prolonged dry periods or
suddenhighflows.

The main threats to its survival are presented by the excessive \aawgraction pollution,channelization or
other artificial modernizatiornof streambeds,the presence of allochthonouspecies(causingcompetition,
predation andhybridization) anctlimate change

The Mediterranean trout ifisted (asSalmo macrostigma the Habitat Directive 92/43/CEE (Annex Il) and is
also classified a¥ear Thratened(NT) in Europ®y the IUCNFreyhof & Brooks, 2011A study on the SCI fish
community was carried out in order to assegsether allochthonousspeciescaused any negative impacts on
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Salmo cettii The siteghat were sampledby electrofishing) shoad that Aguilla anguillaand Salmo cettii

had similar distributions.
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Figure2. Current distribution of Salmo cettii in Italy (left); map of the SCI "Foresta di Monte Arcosu"” (right) with the distribtfdSalmo cettii
within the SCI (red); dry (orange) and wet (light blue) streambeds in August 2014.

The SAMB04110m C2 NB a i RA a2y (i,353 hehti)e afiedzin thed AHFESNIR Sardinia four
river basins lie within it (Cixerri, Santa Lucia, Pula and Palmasjtréams are affected by a long summer dry
season (with complete drying of some streams) and some frequent wiatge flows. Two artificial lakes
(Medau Zirimilis Lake and Bau Pressiu Lake) are present in th@l®&Cstreams of the SCI extend a few
kilometers outside of the regioantil their outletto the Tyrrhenian Sea.
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Figure3. Rio Monte Nieddu Stream: a wintertime photo (left) and a summertime photo (right)wits the majority of the
water bodies in the SCit is totally dry in summerPhoto taken by Graia Srl.

Salmo cettilives in the Cixerri and Pula basins, colonizing end8tretch of thestreams based orthe water
availability) Sudies have confirmedthat the species is able to survive at temptrres of 28 C° and at
dissolved oxygen concentrations of 3 mg/l. According to the results of the monitoring campaign, the SC
environment shows a high degree of natlcanditions in most cases the anthropogenic alterations are low

or absent. There aremsignificant traces of organic/inorganic pollutidlimate change plays (and will play)

an important role in survival of the species: it causes both a precipitation decrease and an increase c
disastrous flooding, which affects the water regime of thephemeral streams. The climate change effects
are particularly strong in the Mediterranean Sea area amast be monitored in order to activate some
temporarymitigation measures.

Some cases of fragmentation of stream connectiatross streamswvere idenified. We found isolated
evidences of riparian vegetation removal, which can lead to an increase of water temperature (lack o
shading). In such extreme environmentg4d=28 C° and DO=3 mg/l recorded) even a slight increase of water
temperature can bedthal forresidentaquatic organisms.

The SCI area is affected by some cases of fragmentation of longitudinal stream connectivity: we recorded tt

presence of dams and dikes. These obstacles were listed and mapped to be useful for a possible plan
restoration of stream connectivity.
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Figure4. Dikes on Rio de Su Casteddu Stream: upstream (left) and downstream (right) Medau Zirimilis Lake

Subpopulations ofSalmo cettiido not currently show significannegative effectsdue to habitat
fragmentation, maybe because they are naturally evolved to small habitats (summer crowding of fishes i
small pools) or to a scarce habitat availability (small hoarege). Insupport ofthis hypothesis we found a
high intraspecific genetic vaility, which means that the sdbopulations are healthy despite the habitat
fragmentation. The genetic analysilssoconfirmed the autochthony of each of the sgpopulations sampled:
hence our results exclude the possibility of previdybridization wih Salmo trutta The possibility for any
future hybridizationshould beprevented byavoiding (or at least supervising) every possible introduction of
salmonids.

The electrofishing sampling highlighted an inverse correlation between the presence ofautificriers and
the occurrence oAnguilla anguillaupstreamfrom them, indicating that these structures are interfering with
0 KS & haulinSliaailon to migrate upstream.

Cixerri and Medau Zirimilis dams have a strong impact on eel distribdierspeciess very scarce upstream
from these dams, and amrsuch upstream presends probably due to the existence of some small irrigation
channels.

A plan for therestoration ofriver connectivity in the SCI area should take into account that:

1 the attificial obstacles of the upper stretches the Salmo cettizone) are generally passable byssahd
partially passable bgalmo cetti(at least in the rainy season/reproductive period);

9 the two dams have &vo positive effects on the survival &almocettii, (i) by preventing theupstream
migration of allochthonous specieand (ii) by creating some refuges (the thermal stratification of the
basins creates a summbypolimnic refuge);

1 the two dams affect eel distribution;

fwe cannot excludea priori that allochthonous species (e.@yprinus carpio, Micropterus salmoijles
would colonize the upper stretches in case of complete restoration of stream connectivity.

Standardfish passages could represent a good solution for kb#hupper stretch $almo ceti zone) and
lower stretch (mulletszone)of the drainagesbut a different solution is desirable to keep isolated the trout
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sub-populationsisolated while allowingeel migration through Medau Zirimilis and Bau Pressiu ddhis:is
the artificial eels pasage

e i y

-~ v a' -
Figure5. The eels passage at Casteldoria dam (Santa Maria Coghinas, Sardinia, Italy)

This device is absolutely specgsecific,grantingthe eels migration without allowing the passage of other
species. Inhe northern part of Sardinia (River Coghinas basin, Provincia di Olbia) some degriseba
recently equipped with these deviceSheyrequire just a small amount of space and water to wptlkey are
very adjustable to the existing structureand it is pasible to monitor the eel@assage by trapping or video
monitoring.

Figure6. Details of the sluice (left), of the monitoring cabin (centre); a juvenile specimen trapped during the first
monitoring phase (right).
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The freshwaters of the western Iberian Peninsula are home to a considerable diversity of native fishe
dominated by small to medium sized cyprinids 17 species out of 66). tdepth studies of such diversity are

still revealing many new species to science, although some are in fact very old residents in Iberia
freshwaters. One such species is the Lishammedmouth nase |berochondrostoma olisiponengisigure 1).

First discovered in 2006 from tributaries of the lower Tagus River basin, the species was formally described
2007 asChondrostoma olisiponengi&anteet al., 2007) but was later proposed to be Inded in the genus
IberochondrostomgSousaSantoset al., 2014). Despite its recent discovery, phylogenetic studies established
it as an old species, having diverged from its closest relatives around 10 million years age{@ii2610).
Another remakable feature of this small cyprinid, uncommon among its European relatives, is its sexual
dimorphism with males having longer pelvic fins than females (Gental, 2007). The function of the
extended pelvic fins in males is still unknown but it maybsociated with courtship and spawning.

Figure 1- Iberochondrostoma olisiponensiésoucher MB052198, MUHNAG Lisbon, Portugal), paratype, female, 98.6 mm standard length,
lateral view. Photo by H.F. Gante
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This remarkable species has a very resddistribution range. Despite many surveys conducted in the lower
Tagus tributaries, the presence of the Lislwohedmouth nase has been detected only in three small river
basins (Gantet al.,, 2007). Indeed, the extent of occurrence of this speciesignated to be less than 10 km?
with an area of occupancy afbout 3 kmz2 in the rivers where its presence has been confirmed. The current
distribution of I. olisiponensiss also highly fragmented, likely with little or no contact between populations.
This situation is of conservation concern since replenishment from neighboring populations in the event of
localized depletion is limited or even impossible. Localized depletion may already be occurring in one of th
populations ofl. olisiponensigi.e. Riot NI y Orn20 ¢KSNBE (KS &LISOASAQ I odzy
the late 1990s (Gante & Santos, unpublished datagre are alstwo other rivers where the species has not
been recently detected buwvhere historical records indicate its former ocecance. For all the above reasons,

the Lisborarchedmouth nase was classified as critically endangered by the IUCN in 2012, and requires urger
conservation efforts (Gantet al., 2012).

Threats to the shorterm survival of the Lisborarchedmouth nase ikely come from humainduced
pressure. The species seems to be associated with floodplain areas that are presently under intensi\
agricultural practices and continued human development (e.g. industrial, domestic and agricultural pollution,
introduction d exotic species, and land reclamation). These threats are especially problematic during extreme
drought events, which lead to an overall degradation of habitat quantity and quality. An additional threat to
the integrity of this species is its hybridizatiavith another critically endangered sympatric relative, the
Portuguesearchedmouth naselberochondrostoma lusitanisCrivelli, 2006Ganteet al. 2010;SousaSantos

et al. 2014) Continued introgression df olisiponensisnto this comparatively moreabundant relative,l.
lusitanicum could lead to its genetic dilution.

Anex-situ conservation program was initiated in 2008, and successful reproduction in captivity has since beel
achieved forl. olisiponensisTheexsitu stock of individuals has beanaintained and grown to the present
day. Also, monitoring efforts have been developed in one of the populations (i.e. River Trancdo) and hav
confirmed its pronounced declining trend. Recently, a research project was initiatedalaateextensively

the aurrent status of the three known populations bfolisiponensisand to conduct exhaustive field surveys
aiming at establishing the full distribution range of the species and detecting possible additional populations
Also, the project aims to raise awaress of the public at large for the existence of this remarkable species,
and to develop adequate conservation effoasuring its longerm survival. All the data collected will
constitute the basis to propose the first dedicated conservation areassérectuaries) for theisbonarched

mouth nase, as well as to inform future actions aiming at reverting the current decline of their abundance anc
potential loss of genetic diversity. For further information, check the project website at
https://iberochondrostomaolisiponensis.wordpress.corahd follow us on Twitter (@olisiponensis) for live
updates.
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Habitat connectivity is a centrala¢tor in shaping
aguatic biological communities and fish assemblag
however, few tools exist to maintain and restore th
attribute at a large scale in fluvial Mediterranea
systems. The SeguRiverlink is a LIFE Programn
project (seeFFSG newsletteBaving Freshwater Fishe
and Habitats Issue 5, June 2014) which aims (B)
promote and support the environmental recovery of
fluvial sector of the Segura River Basin (more than
km longalong themain river). The main purpose is t
demonstrate and valida management measures fo
the development of aGreen Infrastructure (Gl
approach into the context of Mediterranean rive
basins characterized by a high impatd their (c)
connectivity. The project will restore the longitudine
connectivity removing a signi€ant number of small
artificial barriers (Figure 1) to +establish fish
movement and will also support other best practice
of riverine restoration. The restoration actions wi
include the removal of a small weir and th
construction of effective fishpassage systemsand (D)
monitoring will assess the performance of thes
actions with the hope of validating th@lapproach to
river basin management and its possible extension
official management programmes. The project w
also develop a Land Custody tiverk to integrate
private owners in the river management and i
agreeing good practices.

Figure 1. Examples of small artificial barriers where tt
fish passagesvill restore longitudinal connectivity in the
context of the LIFE+ SEGURA RIVERLINK. A) Aerial vi
the El Menju weir (A); Low aerial view of the El Jarr

28 weir (B); HoyaGarcia and Cafiaverosa small dams (C a
D).



Current outcomes
The initial fisHbased assessmedatt the river sector of the project areaas completed in spring of 2014 with
significant baseline data showing worrying
conservation status of the Southern Iberian barbg)
(Luciobarbus sclatéri the target species of the
project. In addition to this native species, we have
obtained population leveinformation for three
cyprinids, Pyrenean gudgeonG@bio lozangi
Iberian nase Rseudochondrostoma polylepiand
bleak @Alburnus alburnys to assess changes
during the period of the project, in other words as
sentinel species. Moreover, we detectethe (g~
updated distribution of fish species in the fluvial &
sector of the ation project. In fact, the traits of
the present fish community reflect a marked
degradation compared to the historical status.
The number of species has significantly increased
due to introduction on alienspecies and the
turnover rate in species compib®n has been
extremely high.
(©

Since September 2015, silsh passesWy | U dz
I LILIS | Nfishway§ (bypass and rockgmp)
and Yeghnical fishway@ (verticatslot fishway)]
have been implemented according to their
suitability for each action site(Figure 2)
Understanding the site topography, channel
morphology, river hydrology, and characteristics &
of the barrier has been valuable in planning an)
designing fishways. Moreer, the knowledge of
the biological needs of target species has :
influenced the final parameters in the fishway :
structure. Regardless of the type of structures
built, experience has shown that the most
effective means to develop successful solutions
has ocurred when engineers and biologists £ .
worked together systematically to design passage '
structures based on the ability and willingness of !
fish to seek and accept the hydraulic condition% _ _ . .

.. . gure 2.Different fish passage structures implemented in tr
presented to them. This is the case in the developme@egura River Basin in the context of the LIFE+ SEGURA RIVE
of the fish pasage structures implemented in the Views of the natural appearance fishway or bypass fishway
context of the LIFE+ SEGURA RlVERIEik\NKe 2_) the El Menju and Hoy#&arcia weirs(A and C); Images of twc

technical fishways (B and D), El Jarral (vertisdt) and
] ] ) _ Postrasvase (pool and weir).
Our fishway design process for upstream migrating

fishes has provided an opportunity to develop safe,
timely, and effective fish passage structures. We hope that thesectsires will be appropriate for each
specific obstacle and for the target species. During 2016 and 2017, the main objective in the monitorin
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programmes will be the evaluation of their effectiveness. Identifying the most appropriate and cost effective
fishway design to achieve this goal will aid in meeting fishery management objectives, including minimizin
injury, stress, and migration delays$yer restoration; andsupportingsustainable diadromous fish populations

of the target species in the futurd@he three types of fish passes were selected

Since Autumn 2014, two maish-based assessmemrrograms have been developed. The first one focused
on the fish assemblage and populations, and the second is a specifiedrecapgture program only with
Lucidarbus sclateriAbout 500 individuals larger than 25 cm total lengtlase beenmarked by Ancheilag
since November 2014 (Figure 3). The aims of the megé&pture program are (1) to obtain information about
fish movementsand (2) to develop an informat campaigrior sport fishing anglersie now have recapture
datafor fishes insome fluvial sectors next to the barrieend the analysis of fish movement will be initiated
in 2016.

(A)

(8)

Figure 3.Fish sampling and ydrologicaldata collection in the fish passage structures (A, B and C) and images of the liberation of
barbelsfor the mark-recapture program (D).
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As mentioned above, during the next two migration periodswiléevaluate the effectiveness of each

fishway. At preent, the hydraulic approach has shown a good design in the majority of structures, however,
the information we currently have must be contrastetith biological data. Since September 2015, the
occurrence ofndividuals ofLuciobarbus sclateri, Gobio lozaaad Pseudochondrostoma polylepias been
confirmed¥ 2 NJ G KS Wyl GdzNF £ | LIISEFNIyOSQ FAAKgl &a GKIFG K

Inconclusio G KS LINR22SOiQa 2dzi02YSa oAt ;adlaMHish &praductive O |
movements along an ingrtant fluvial sectoyimprove ecosystem servicesnd build a framework of scientific

and social knowledgthat canimprovethe quality ofriver managementas well as helghe implementation

and enforcement of EU policgndthe legislationto supportbiodiversity conservation.

For more information: www.segurariverlink.ewyww.facebook.com/segurariverlink
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Sami Mli**, Rym Bnouri® & Houche laouar’

! Higher Institute of Fisheries and Aquaculture, Bizerte, Tunisia.
*National Institute of Marine Sciences and Technologies, Tunis, Tunisia.
% Technical Center of Aquaculture Tunis, Tunisia.

Farming offreshwater fislkesis a recent ativity in Tunisia. It began with an experience of stocking reservoirs
with fry of mullet(Mugilidae) The majority of reservoirs are located in the north of the countrys(Rigk 2).
The fisheries in these reservoirs involve a large number of fishermdntavas considered as an important
economic activityespecially in the disadvantaged region of the country (Miklet2015).As thesefisheries
becomeincreasinglymportant they must be effectivelynanaged. This exploitation activity can be mainggin
and developed only by monitoringpe fish stocks andhe status ofpopulatiors of freshwater fislesin the
reservoirs.Despite the numerous cited studies on the biology of the freshwateeéishTunisian reservoirs,

no detailson population status, dtribution and abundance of these species are available.

Figurel: Location of Tunisian reservoirs

Figure 2:Some Tunisian reservoirs: Bekbaka (left) and Sidi Saad (right)
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