REPORT OF THE MEETING:

FOURTH  COORDINATION MEETING OF THE HOMSIR PROJECT

Host: Tuscia University. Department of Enviromental Sciences. Viterbo (DISA-UNITUS). Italy

Place: Polo Universitario di Civitavecchia for Marine Sciences

Dates: 14 - 17 December 2001.

List of Participants:

Abaunza, Pablo : (IEO, Spain)

García Santamaría, Mª Teresa: (IEO,  Spain)

Murta, Alberto: (IPIMAR, Portugal)

Quinta, Ricardo: (IPIMAR, Portugal)

Nascetti, Giuseppe: (DISA-UNITUS, Italy)

Cimmaruta, Roberta: (DISA-UNITUS, Italy)

Ruggi, Alessandra: (DISA-UNITUS, Italy. Part time)

Mattiucci, Simonetta: (Department of Public Health Sciences, Section of Parasitology, University of Rome “La Sapienza”, Italy)

Magoulas, Andonis: (IMBC, Greece. Part time)

Sanjuan, Andrés: (UVIGO, Spain)

Comesaña, Angel S.: (UVIGO, Spain)

MacKenzie, Ken: (UNIABDN, Scotland, UK)

Campbell, Neil: (UNIABDN, Scotland, UK)

Leonel Gordo: (FFCUL; Portugal. Part time)

Zimmermann, Christopher: (BFA Fi; Germany. Part time)

Stransky, Christoph: (BFA Fi; Germany)

Brief description and development of the meeting:

Objectives:

· Organization of the work to be developed within the third year of the HOMSIR project, specially during the first semester and/or before the fifth coordination meeting. Revisiting the milestones and deliverables to be reached and presented in the second progress report.

· Assessment of the current status of the project with special reference to the sampling workpackage. Tasks performed.

· Presentation of the work carried out by each partner and in each workpackage. Results from the activities carried out in 2001.

· Identification of organizational, logistical and technical problems related to the work developed in each workpackage.

· Provision of solutions and alternatives for these problems. Proposal for the time table to finish the  second year’s work accordingly with the technical annex.

· Development of a framework for a joint analysis of all collected data. Theoretical and statistical aspects.

· Information about the progress on common data base of the project.  Web-page: Improvements and updating.

· Meeting of the different partners and tasks of the project. Exchange of experiences.

Development:

The meeting was held following a previously drawn-up agenda that was completed within the time available without difficulty. Working sub-groups were created to increase efficiency in the identification and resolution of problems as it was in previous coordination meetings. Two such sub-groups were formed: one related to genetic techniques; and the other to the remaining biological indicators (morphometry and parasites), physical tagging and life history traits (growth, reproduction and distribution). Later, the opinions and results of each sub-group were made commonly available by means of plenary sessions.

There were also oral presentations on the results obtained in each workpackage and by each partner. On this occasion, we put much more emphasis on the presentation than in previous meetings. Time was reserved for questions and comments after each presentation. This seemed a good way to get an adequate general view of the results obtained. The acquisition of a general perception allows the statement of  work hypotheses, which could improve the particular task developments.

Reminder of deliverables for the year 2001 (specially within the second semester)

Deliverables:

3: List of the collected specimens and biological material. Delivery date: 30-11-01. WP 01
4: Tables reporting biological data recorded per specimen. Delivery date: 30-11-01. WP01
5: Database regarding genetic data. Delivery date: 30-12-01. WP02
6: WEB page on genetic data. Delivery date: 30-12-01. WP02
7: Protocols and procedures on MAE methodologies. Delivery date: 30-12-01. WP02

8: List of the allele frequencies. Delivery date: 30-11-01. WP02

9: Results of MAE analysis. Delivery date: 30-12-01. WP02
16: Results from mtDNA analysis. Delivery date: 30-12-01. WP02
20: Treated data in SSCP analysis. Delivery date: 30-12-01. WP02
23: List of the specimens analysed and the biological material collected. Delivery date: 30-11-01. WP03
30: List of the measures taken in each horse mackerel specimen. Delivery date: 30-11-01. WP04
31: Results from the data analysis (specimens). Delivery date: 30-12-01. WP04

33: List of the measures taken in each otolith. Delivery date: 30-11-01. WP04
34: Results from the data analysis (otoliths). Delivery date: 30-12-01. WP04
36: List with the basic data on tagging experiments. Delivery date: 30-11-01. WP05
37: Results on the viability of tagging and recoveries (preliminar conclusions). Delivery date: 30-12-01. WP05
41: Treatment of growth data. Delivery date: 30-12-01. WP06
46: Maps on distribution. Delivery date: 30-11-01. WP06
47: Report of the analysis of distribution data. Delivery date: 30-11-01. WP06
49: Pooling data. Delivery date: 30-12-01. WP07
Various:  Scientific publications and communications.

There are no foreseen problems in completing these deliverables, except for tagging, where more difficulties than expected occurred. These deliverables are very similar to those prepared at the end of the year 2000. On this occasion, they will be in relation with the data obtained within 2001.

Current state of the project with emphasis in the sampling workpackage:

In this section the conclusions and the comments discussed in each subgroup are also included

· A revision of the sampling and basic work processes in 2000 and in 2001, area by area, is presented (see Table I). During this revision, all the detailed problems related with the material deliveries, material requirements and other organizational aspects have been discussed and the majority of operational problems have been solved. Two more dry shippers have been obtained for the project, and frozen tissue samples and anisakids for genetic analysis are now sent safely and smoothly. A change in the procedure of the transfer of photographs from Aberdeen to Lisbon now speeds up the following examination (images have so far been sent on CD in batches of 300-600 pictures; they are now send on slide film in batches of 36, and digitised in Lisbon).

·  Table I shows the sampling scheme within the year 2001. There are some deviations from the planning on the third coordination meeting (see Fig. 1 in that report) but the majority is in accordance with the designed plan. We have to emphasize the success in obtaining samples from all the localities (excepting area 05) and in collecting extra samples from many areas. On the other hand, it was again very difficult to obtain large specimens in some Mediterranean areas (i.e.: 12, 17 and 20) and to collect the samples in some areas during the spawning period.

· The sampling from 2000 is almost finished and sampling from 2001 is in progress and well advanced in some of the workpackages. There are still some minor lacks from 2000 (one or two areas and only in relation with some techniques) that have to be completed before the preparation of the second progress-report. 

· Time required for final processing of samples taken in 2001.

             a.- Processing of samples in Aberdeen, especially parasites, (for the tasks carried out in Aberdeen, see report of the first coordination meeting Fig. 2) will take more than 6 months, expected finalisation Sept-Oct 2002.

             b.- Anisakids (Rome) will be processed by the end of June 2002

             c.- All samples not depending on previous work in Aberdeen will be finalised before June 2002

             d.- All samples depending on the Aberdeen work need less than 2 months to be processed after being available. Looking at this problem the following suggestions were proposed

                      1.- Change of the working procedure in Aberdeen: instead of working up one area before switching to the next, only half of the samples from one area should be processed, to have data available from all areas by summer 2002. This allows starting with the final evaluation by then and will speed up the finalisation. The rest of the samples will be worked up in a second round. Furthermore, a ranking of the importance of sampling areas will be needed to have the most promising areas finished first.

                       2.- It became clear that the data will be available so late, that they cannot be fully evaluated before the end of the project, as processing of the samples was much more time consuming than expected. The coordinator will therefore explore possibilities to extend the project by 3-6 months, either with or without additional funding. 

· There are still some missing areas regarding the genetic analysis, and this information has to be checked before the end of the year. Taking in consideration the problems observed before with the DNA extraction, there also are now possibilities of new DNA extraction for some areas.

· There will be no problems to carry out the work on genetic analysis with the different techniques. The problem is with the deadlines for some of the techniques (mainly mitochondrial DNA and ms DNA). The calculated time to finish the work were quite optimistic and these techniques are more time demanding. In this sense it is proposed to explore the possibility of subcontrating to do the scoring in msDNA analysis.

· Due to the low variability observed in the mitochondrial DNA regions: ND2 and ND4, it has been considered to select some of the samples and assess its usefulness as biological marker. The control region (D-loop) has shown an extremely high variability. In the case of the enzymatic regions being without usefulness, the two mithochondrial DNA teams (University of Vigo and Institute of Marine Research) will be focussed on the analysis of the control region (D-loop).  

HOMSIR DATABASE:

The database is in the final state of development; 2000 sampling data will be include by January 2002, all other data from 2000 one month later, in February. A number of very basic evaluations will be conducted to ease the combination of results from all the participants. These primary figures and lists (see below) will be posted on the webpage, soon after the first version of the database is available. The complete database (either in MS Access or in csv/plain text format) will be distributed to all partners on CD. Partners agreed that the data is kept confidential, but that there is no need for confidentiality within the group. 

List of primary analysis and figures for the HOMSIR project:

1.- List with number of samples, range of sampling date, sampling quality, age range, sex ratio, maturity range.

2.- Graphics (20): number of samples per method and overlap of fish numbers per area, perhaps combined in one sheet.

3.- Graphics (3): length range/age range/ maturity range per sampling site

4.- Graphics (2): length versus age // length versus maturity or and age versus maturity for all sites combined (clusters)

HOMSIR WEB PAGE:

The project webpage (www.homsir.com) was updated prior to this meeting: apart from slight modifications in the design, a new section containing more general information on horse mackerel biology, fishery and management was added. The group is highly encouraged to send first results and descriptions of their work (if possible with some small graphs and photographs) to Chris Zimmermann, with copy to Pablo Abaunza, as soon as possible, to be posted on the respective workpackage section. 

STOCK ANALYSIS OR HOW TO JOIN AND ANALYZE THE DATA:

It was discussed how to analyze the data from different approaches. The following conclusions were outlined:

1. First, it is necessary that within each approach to stock identification, data area analysed  by their appropriate  (statistical) techniques.

2. Theoretical comparison of the results from different techniques. Looking for coincident and contradictory signals. 

3. Application of simple statistical procedures to make comparisons among different approaches: correlations, graphical models…etc.

4. Some doubts exist if it is really necessary to apply an ad hoc procedure to analyze jointly so different kinds of data. There are not many references dealing with this. Due to the lack of information, it was agreed that the coordinator be in contact with other colleagues working in this field,  like  Dr. Kevin Friedland and Dr. John Waldman, to discuss further, and present a common framework for the next coordination meeting.  

Oral presentations. HOMSIR -Intermediate results 
· WORKPACKAGE 02: GENETIC STOCK ASSESSMENT:

· Multilocus allozyme electrophoresis (Roberta Cimmaruta, Giuseppe Nascetti, Simonetta Mattiucci.

-  At present 24 allozyme loci have been scored on 20 samples using muscle tissue (samples 1, 2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21). Another 4 loci have been scored using liver tissue homogenates on the 6 samples for which this tissue has been delivered within November 2001 (samples 7, 8, 13, 14, 17, 19). 

Allele frequencies and all the applied statistics were calculated using only the 24 loci scored on muscle tissue on all the 20 Trachurus samples.

About the identification of possible stocks, the genetic differentiation among the sampled populations was found very low, showing a substantial lack of genetic differentiation even between the Atlantic and the Mediterranean. This result was supported by the analysis of genetic distances, by Wright’s FST values and by the topology of an UPGMA dendrogram. This result, however, has to be confirmed after adding the 4 loci scored on liver tissue and not yet included in the statistical analyses.

The preliminary results concerning the state of the assessed resource using the levels of genetic variability indicate that high levels of genetic variability characterise all the sampled horse mackerel populations. The parameters scored (observed and expected heterozigosity, mean and total number of alleles observed and percentage of polymorphic loci) all exhibit high values, suggesting that the genetic resources of the species have not been eroded by exploitation.   

· SSCP analysis: Ricardo Quinta & Ana Teia.

The protocols for the SSCP analysis are set and are working correctly. 

We have scored, until now, 464 samples from 12 different zones (02, 05, 06, 07, 08, 09, 10, 13, 15, 17, 19, 21). All this samples were already being analysed with the software of image analysis. We have made some very simple statistical analysis, showing the percentages of polymorphisms, and there seem to be a pattern that shows differences between Mediterranean Sea and the Atlantic, but we need to apply a different kind of statistics to see if the preliminary results are right.
· Microsatellite DNA. Andonis Magoulas :

   Primers were developed and PCR conditions optimised for five microsatellite loci (Tt 29, Tt 48, Tt 62, Tt 70, Tt 74). Six samples (areas 02, 05, 08, 13, 14 and 15) of the 2000 collection were scored for  Tt 29. Allelic frequencies were used in exact tests for population differentiation. Samples from the North Sea and the Adriatic Sea were found different from almost all the other samples. FST values were also computed and used for the construction of a “Neighbour-Joining Tree”. In this one, the Atlantic and Mediterranean samples formed different clusters.

-      Analysis of mtDNA sequences (control region, ND4L and ND2)
  The ND4L region has shown a very low variation. This in accordance with the results also obtained by Geir Dahle in the ND2 region. The control region is very variable and then its use as genetic marker is very promising. More analysis is needed to search for geographical patterns increasing the present level of samples (specimens) analysed 

· WORKPACKAGE 03: PARASITES AS BIOLOGICAL TAGS

· Ken MacKenzie & Neil Campbell

The analysis of parasites is providing very interesting results. Approximately 33 species have been identified at the moment and some of them as new host records for horse mackerel (Ceratomyxa sp, Bathycreadium elongatum, Corynosoma strumosum, Argulus sp). Furthermore, there are also possible new species (Myxobolus sp. = new species?; Unidentified monogenean = new species?). There are several species that seem to be good candidates as biological tags: Anisakis spp., Hysterthylacium aduncum, Goussia cruciata, Heteraxinoides atlanticus, Rhadinorhynchus sp., Lernanthropus trachuri (?). The presence of some parasite species, common in tropical areas, in horse mackerel specimens even from the most North Atlantic areas suggests large migratory patterns. Significant differences were found in the proportion of the abundance of certain parasites (anisakids: relative abundance of Anisakis spp. and Hysterothylacium aduncum) among the North Sea and Western Coast of Ireland. However some few specimens in the North Sea were found similar to those of Ireland. This allows us to hypothesize that a limited migration is possible from the Western Ireland into the North Sea. 

· Simonetta Mattiucci:

The presentation was concerned with parasitological analysis carried out on the  samples (no 13, 14, 18 and 19) from Mediterranean Sea and the genetic identification of anisakid nematodes  so far collected from all the horse mackerel sampled from all the  sampling areas. 

The parasites  so far identified from areas 13, 14, 18 and 19 are the following: the protozoan Goussia cruciata, the monogeneans Gastrocotyle trachuri, Pseudaxine trachuri and Paradiplectanotrema trachuri, the digenean Bathycreadium elongatum,  some cestoda larvae, the larval nematodes belonging to the genera Anisakis spp. and Hysterothylacium, and the crustacean Lernanthropus trachuri. Parasitic infection levels were calculated at the parameters of Prevalence, mean Intensity and Abundance according the Bush et al. indices (1997). Statistical significant differences were so far observed in the case of the infection by the monogeneas Gastrocotyle trachuri and Paradiplectanotrema trachuri in the horse mackerels from the different sampling areas in the Mediterranean Sea.   

As to the genetic identification of Anisakis spp. larvae so far collected in T. trachurus  from all the selected localities covered by the Project, genetic markers obtained from multilocus allozyme electrophoresis have permitted to identify a total of 725 larvae belonging to the genus Anisakis. Three species: A. simplex s.s., A. pegreffii and A. physeteris,  have been detected in the samples so far. Statistical significant differences among their relative proportions in the samples of Trachurus trachurus from Mediterranean and from Atlantic waters, were observed. A. pegreffii  is the prevalent species in all the T. trachurus  samples from Mediterranean Sea, while A. simplex s.s is the prevalent species in the samples from the North-east Atlantic. Finally, A. physeteris is present, at very low percentage only in T.trachurus from the Tyrrhenian Sea (No. 13). Mixed infections by the larval stages of A. simplex s.s. and A. pegreffii were identified in  horse mackerels sampled from  Spanish and Portugal  Atlantic coast  (no. 08, 09, 10, 02) and  in area 17 (Malaga) from the Mediterranean Sea. 

The possible use of these parasites species in the identification and characterisation of different stocks of horse mackerel was discussed  during the meeting. 

· WORKPACKAGE 04: MORPHOMETRICS/OTOLITH SHAPE ANALYSIS

· Body morphometrics. Alberto Murta.

The task of body morphometrics in 2001 consisted mainly in experimenting different methods to describe shape differences between sampling sites, because most photos of fish sampled in 2000 were available just before the December meeting.

Besides the approach applied before, that consisted in using a principal components analysis of log-distances between each pair of landmarks to see if sampling sites appeared well discriminated, a Procrustes method was also used to analyse the landmark data. This type of analysis takes into account differences due to isometric growth, but does not correct the data for allometric growth. Therefore, each pair of distances between landmarks were ploted, one against each other, to check for allometric growth.

Given that no signs of allometry were found in our data, the Procrustes analysis was carried out. This consisted in finding the transformation of the landmarks coordinates (rotation and expansion/contraction) that best matched the landmarks of one individual with the landmarks of another. This was repeated between each pair of individuals, and the Procrustes distance between each pair of fish was calculated (being proportional to the residual sum of squares of the overlapped coordinates).

Using a matrix of Procrustes distances, individuals were plotted in 2 dimensions using a multidimensional scaling technique. This plot showed that there was not a very evident distinction between sampling sites (those analysed to date), but still sites 5, 6 and 7 appeared with little overlap with sites 8, 9 and 10.

· Otolith shape analysis. (Chris Stransky)
 An overview on the analysed otolith samples, collected in 2000 & 2001, was given. Since otolith shape analysis requires unbroken otoliths, the percentage of broken otoliths by area was presented. Possibly due to a more cautious handling of the very fragile otoliths, the percentage of broken otoliths was considerably lower in 2001 for all areas, compared to 2000. Samples taken in 12 out of 20 areas from the 2001 collection were analysed for otolith shape.

Due to the fact that the length distribution of horse mackerel varies largely between the areas, any multivariate analysis of non-size corrected morphometric data will be driven by fish length. A multi-dimensional scaling (MDS) plot of all samples collected in 2000 showed this effect: Otoliths taken in area 20 (mainly from juveniles), for example, formed a relatively close cluster on the left side of the plot, while samples from areas 01 and 13 (from larger adults) appeared on the right side of the plot. As a first approach to account for this effect, the samples were divided into age groups (1-4, 5-8, 9-X years), and separate MDS plots for these were shown. No clear distinction of sampling areas was possible by these ordination plots. Jackknifed classification success, revealed by discriminant analysis, ranged between 18-49 %. On the outlines of the mean otolith shapes by areas and age groups, the dorsal region was identified as the shape component varying and thus contributing most to the observed differences. While the Elliptical Fourier Analysis, used in this study, accounts for differences in isometric growth, the Fourier components were not corrected for allometric growth yet. The next step in this analysis, therefore, will involve an appropriate size-correction for allometric growth.

To compare the variability in shape between sampling areas to shape variation observed between species, a species comparison from Atlantic and Pacific Sebastes species (redfish/rockfish), carried out within the EU-REDFISH Project (QLK5-CT1999-01222), was shown. An MDS plot of 3 Atlantic and 6 Pacific Sebastes species showed a clear distinction between species.

WORKPACKAGE 05: PHYSICAL TAGGING

· Physical tagging. (John Molloy did not attend the meeting but he sent some comments to the coordinator):

 A further attempt was made in August and September 2001 to tag horse mackerel. In contrast to 2000, fishing was conducted in Donegal Bay off the North-west coast of Ireland. It was intended that any tagged fish would be placed in a small salmon cage located in the Bay. Despite fishing being carried out on 9 days, no horse mackerel were captured. At the same time, shoals of horse mackerel were present in the bay and small quantities were being taken by commercial trawlers. Subsequently, small catches of horse mackerel were reported by angling boats from the same general area. There appeared to be no obvious reason why no horse mackerel were captured. However, the results from this limited experiment and the results from the 2000 programme would suggest that no large scale tagging experiment should be envisaged until more successful methods of capturing and maintaining fish alive are established. During the period approximately 2000 mackerel were captured and successfully tagged and released.

· WORKPACKAGE 06: LIFE HISTORY TRAITS ANALYSIS

· Growth analysis. Pablo Abaunza & Mª Teresa García.

Almost 1900 specimens have been aged, covering specimens from the majority of areas (excepting ……) from years 2000 and some few from 2001. The level of sampling is still insufficient to allow the fitting of von Bertalanffy growth models to the data obtained, (we can fit the model but with unreliable parameter estimates), above all because the length-range by area is too short. Comparing mean length at ages among areas, some interesting results emerge: 

a) Horse mackerel grows quickly in the first 3-4 years of life up to 25 cm and after this peirod the increase in length continues at slower rate. As expected, the variability among areas is quite high; The irregular figure of the growth line fitted to the different mean lengths at age is due to the presence of different cohorts, which show different growth characteristics. 

b) In the Mediterranean Sea, area 13 (Thyrrenian Sea) shows the highest growth rate (although there are still some areas without information, like area 18). The lowest growth rates were observed in the Mediterranean Spanish areas.

c) In the Atlantic, there is a big difference in young ages between the Northewest Africa, area 11, (the highest growth rate) and the English channel, area 06 (the lowest). In the so called “Western stock”, there is a pattern through the Atlantic area: Bay of Biscay-Celtic Sea and Norway which is proposed to be related with some kind of  migratory pattern: the adult fish with higher grow rates  migrate from the original area (Celtic Sea) where the fish shows lower growth rates. Differences are also observed in the so called “southern stock”: there are two areas, which are very close and show high growth rates (areas 7 and 8) and another two (9 and 10) also very close one to each other in the southern area of Portuguese coast, which show low growth rates.  

d) Areas 1, 11, 13 and 21 have very similar high growth rates

Areas 3, 6, 10, 12, 17 and 20 have very similar low growth rates.

To make comparisons among areas, the best way seems to be comparing the length distributions by age. The non-parametric Kruskal-Wallis and Mann-Whitney tests can be applied to the distributions available to look for differences in growth rates.

· Reproductive analysis. Leonel Gordo.

There are data on reproductive aspects almost from all areas. However, the information in some cases is limited due to the characteristics of sampling: short length range, presence of juveniles, specimens out of spawning season,...etc. Within 2001, an extra effort in sampling activity has been made and it is expected to obtain a considerable improvement in the data required to estimate reproductive parameters. Preliminary maturity ogive estimations show values very similar to those already published in spite of the low number of specimens sampled in some of the areas.

· Horse mackerel distribution.(there is no new information available regarding this point) 
Dissemination activities:

Forthcoming publications:

1.- Review on horse mackerel growth and reproduction (Abaunza et al.) for “Reviews in Fish Biology and Fisheries”. It will be submitted in February 2002. Represents an activity within the project, but does not use project data.

2.- General paper on project progress, problems encountered and some preliminary results (all participants, led by Abaunza) for ICES annual science conference 2002. The paper will be focused on problems and possible strategies to solve these as an aid for upcoming projects on stock identification.

3.- Paper on morphometric analysis (first results, led by Alberto Murta and Christoph Stransky) for ICES annual science conference 2002.

4.- Paper on growth analysis (first results led by Pablo Abaunza,Teresa García and Emilio Gallo) for ICES annual science conference 2002.

5.- 2 papers for a Parasitologists Conference to be held in Vancouver, BC,  in 2002: one of the papers on HOMSIR samples (Neil Campbell and Ken MacKenzie) and the other on Anisakids species distribution (Simonetta Mattiucci et al.)

6.- 2 contributions on Parasitoloy  ( by Ken MacKenzie), one more general on HOMSIR for “International Ichthyoparasitological Newsletter” (http://dspace.dial.pipex.com/town/plaza/aan18/urls.htm; look for publications). The other is a paragraph on HOMSIR in “J. Parasitol. Spec. Issue”.

7.- A paper on  checklist of parasites for Trachurus sp. (Ken MacKenzie), for “Bull. Europ. Fish Parasitol.”

NEXT MEETING:

There was an agreement, and welcome, in accepting Partner 10 (Bundesforschungsanstalt für Fischerei, BFA Fi, Hamburg, Germany) to host the fifth HOMSIR coordination meeting.  The place probably will be in Hamburg.

Dates are yet to be fixed, but it will take place sometime during May or June. 

