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ABSTRACT

Tompkins, G., Baker, E., Anstey, L., Walkusz, W., Siferd, T. and Kenchington, E. 2017.
Sponges from the 2010-2014 Paamiut Multispecies Trawl Surveys, Eastern Arctic and Subarctic:
Class Demospongiae, Subclass Heteroscleromorpha, Order Poecilosclerida, Family
Coelosphaeridae, Genera Forcepia and Lissodendoryx. Can. Tech. Rep. Fish. Aquat. Sci. 3224: v
+129.

Sponges (Phylum Porifera) are benthic filter feeding animals that function in nutrient cycling and
habitat provision in the deep sea. Sponges collected between 2010 and 2014 during annual
multispecies trawl surveys conducted by Fisheries and Oceans Canada (DFO) in Baffin Bay,
Davis Strait and portions of Hudson Strait were taxonomically examined. In total ~2500
specimens were identified, comprising over 100 known sponge taxa. Sponges from the Order
Poecilosclerida comprised nearly half the identified species. This report summarizes sponges in
the Family Coelosphaeridae (Class Demospongiae, Subclass Heteroscleromorpha, Order
Poecilosclerida, Family Coelosphaeridae) which is the most specious family of poecilosclerid
sponges in the collections. Sixteen species are described from the genera Forcepia and
Lissodendoryx: Forcepia (Forcepia) fabricans, F. (F.) forcipis, F. (F.) forcipula, F. (F.) aff.
japonica, F. (F.) thielei, Forcepia (Leptolabis) cf. brunnea, Forcepia sp. 1 and Forcepia sp. 2,
Lissodendoryx (Lissodendoryx) complicata, L. (L.) indistincta, L. (L.) lundbecki, L. (L.) stipitata,
Lissodendoryx (Ectyodoryx) cf. diversichela, L. (E.) cf. foliata, L. (E.). cf. multiformis,
Lissodendoryx sp. 1. Descriptions include morphological and spicule descriptions and
dimensions, DNA barcodes and taxonomic discussion.



RESUME

Tompkins, G., Baker, E., Anstey, L., Walkusz, W., Siferd, T. et Kenchington, E. 2017. Eponges
provenant des relevés plurispécifiques au chalut effectués par le navire scientifique Paamiut
entre 2010 et 2014 dans I'est de I'Arctique et la région subarctique : classe Demospongiae, sous-
classe Heteroscleromorpha, ordre Poecilosclerida, famille Coelosphaeridae, genres Forcepia et
Lissodendoryx. Rapp. tech. can. sci. halieut. aquat. 3224 : v + 129.

Les éponges (Phylum Porifera) sont des animaux filtreurs benthiques qui vivent selon le cycle
des éléments nutritifs et la disposition de I'nabitat dans les profondeurs de la mer. Les éponges
recueillies au cours des releves plurispécifiques annuels au chalut effectues entre 2010 et 2014
par Péches et Océans Canada (MPO) dans la baie de Baffin et le détroit de Davis et dans
certaines parties du détroit d'Hudson ont été examinées sur le plan taxonomique. Au total,
environ 2 500 spécimens ont été identifiés, composes de plus de 100 taxons d'éponges connues.
Les éponges faisant partie de I'ordre Poecilosclerida constituent presque la moitié des especes
recensées. Le présent rapport fait état des éponges appartenant a la famille Coelosphaeridae
(classe Demospongiae, sous-classe Heteroscleromorpha, ordre Poecilosclerida), qui est la famille
la plus caractéristiqgue des éponges de l'ordre des Poecilosclerida dans les collections. Seize
especes sont décrites chez les genres Forcepia et Lissodendoryx : Forcepia (Forcepia) fabricans,
F. (F.) forcipis, F. (F.) forcipula, F. (F.) aff. japonica, F. (F.) thielei, Forcepia (Leptolabis) cf.
brunnea, Forcepia sp. 1 et Forcepia sp. 2, Lissodendoryx (Lissodendoryx) complicata, L. (L.)
indistincta, L. (L.) lundbecki, L. (L.) stipitata, Lissodendoryx (Ectyodoryx) cf. diversichela, L.
(E.) cf. foliata, L. (E.). cf. multiformis, Lissodendoryx sp. 1. Les descriptions portent également
sur les éléments morphologiques et les spicules et comprennent les dimensions, les codes a
barres d'ADN et des observations sur les aspects taxinomiques.



INTRODUCTION

Sponges are sessile benthic animals that feed on plankton, particulate and dissolved matter in the
water column by pumping water through their bodies, or in rare cases trapping food on
filamentous extensions. Aggregations of sponges provide structurally complex habitat, locally
increasing the diversity and abundance of epibenthic megafauna (Beazley et al. 2013, 2015), and
function as nursery and feeding grounds for demersal fish species (Kenchington et al. 2010,
Miller et al. 2012, Kultti et al. 2015). Beyond their role as biogenic habitat, sponges filter large
volumes of water (Reiswig 1971, Reiswig 1974, Leys et al. 2011) and impact the overlying water
column through their feeding activities (Yahel et al. 2006, Yahel et al. 2007, de Goeij et al. 2013,
Kahn et al. 2015, Rix et al. 2016) and nutrient cycling (reviewed in Maldonado et al. 2012) —
making them important contributors to benthic pelagic coupling (Gili and Coma 1998). Given
their importance in deep ocean ecosystems, sponge-dominated communities are recognized
under the 2006 United Nations General Assembly Resolution (UNGA) 61/105 as vulnerable
marine ecosystems (VMES) in international waters.

Identification of sponge species can be particularly challenging. While some sponges have
characteristic morphology, sponge identification to species level is typically achieved by
dissolving away sponge tissues and examining the microscopic spicule-based skeleton that is left
behind. The lengths and types of spicules are then compared to published sponge species
descriptions. Taxonomic literature on deep sea sponges is fragmented, spanning cruise or
technical reports and taxonomic journals and conference proceedings or embedded within
ecological manuscripts. Currently, a comprehensive resource describing sponge species of the
Eastern Arctic and Subarctic is not yet available.

In the Eastern Canadian Arctic, particularly western Baffin Bay, Davis Strait, and portions of
Hudson Strait and Ungava Bay, invertebrate species, including sponges, are routinely collected
during Fisheries and Oceans Canada (DFO) shrimp and Greenland halibut multispecies trawl
surveys. Surveys conducted on the Greenland Institute of Natural Resources (GINR) research
vessel (RV) Paamiut focus on the Northwest Atlantic Fisheries Organization (NAFO)
Convention Areas OA and OB and in Shrimp Fishing Areas 1 and 3 (SFALl and SFA3). We
examined approximately 2500 sponge specimens collected from 479 trawl sets (see Figure 1)
made from 2010 to 2014 during DFO multispecies trawl surveys conducted on RV Paamuit.
Over 100 different species were identified. All three sponge classes (Demospongiae, Calcarea
and Hexactinellida) were represented, with the vast majority of taxa (> 90%) being
demosponges. Sponges from the Order Poecilosclerida (Class Demospongiae) comprised nearly
half the identified species.

This report presents morphological and spicule descriptions and DNA barcodes, when
applicable, for 16 species from genera Forcepia and Lissodendoryx (Class Demospongiae,
Subclass Heteroscleromorpha, Order Poecilosclerida, Family Coelosphaeridae). These represent



the only genera collected from the Family Coelosphaeridae, the most speciose family of
Poecilosclerid sponges from the collection. The full list of species described in this report is:
Forcepia (Forcepia) fabricans, F. (F.) forcipula, F. (F.) forcipis, F. (F.) thielei, F. (F.) aff.
japonica, Forcepia (Leptolabis) cf. brunnea, Forcepia sp. 1 and Forcepia sp. 2. Lissodendoryx
(Lissodendoryx) complicata, L. (L.) indistincta, L. (L.) lundbecki, L. (L.). stipitata, L.
(Ectyodoryx.) cf. diversichela, L. (E.) cf. foliata, L. (E.) cf. multiformis and Lissodendoryx sp. 1.
Our intent is to provide a detailed taxonomic resource to facilitate accurate, consistent and
efficient identification of eastern Canadian sponges for the purpose of monitoring and mapping
species distributions. While the sponges described here were collected in Baffin Bay, Davis
Strait, Ungava Bay or Hudson Strait (Figure 1), many of these species are found throughout the
Arctic or North Atlantic Oceans.

Taxonomic Background on the Family Coelosphaeridae

Demosponges (Class Demospongiae) make up 81% of all extant sponges (7000 species), have
cellular, not syncytial tissues, and skeletons made from siliceous spicules and/or, more rarely,
spongin fibers (Cardenas et al. 2012, World Porifera Database). At the time the Systema Porifera
(Hooper and Van Soest 2002) was published three demosponge subclasses were recognized,
mainly based on morphological and spicule characteristics: Homoscleromorpha,
Tetractinomorpha, and Ceractinomorpha. Since then, an updated classification based on
molecular phylogenetic data has been proposed (Morrow and Cardenas 2015) and is reflected in
the World Porifera Database. It replaces the previous three subclasses with: Keratosa (sponges
with spongin fibre skeletons), Verongimorpha (sponges with no skeleton or a skeleton that is
fibrous or made of siliceous asters), and Heteroscleromorpha. The latter is named for its diversity
of spicule types and includes sponges with skeletons that are made of siliceous spicules that have
single or four axes, and when microscleres are present they are typically structurally diverse. It is
by far the largest demosponge subclass, including at least 15 sponge orders (refer to updated
classification in Morrow and Céardenas 2015).
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Figure 1. Locations of Paamiut 2010-2014 trawl sets (N=479) with sponge catch, spanning
Baffin Bay, Davis Strait, Ungava Bay and Hudson Strait. Northwest Atlantic Fisheries
Organization (NAFO) Divisions are indicated in black. The exclusive economic zones of Canada
and Greenland are indicated in red. Depth contours at 500m intervals (500 to 3000 m) are in light
gray. Note that the species listed in this report were found in a subset of these locations.



The Poecilosclerida is the largest order of sponges with over 2209 described species (World
Porifera Database, accessed 17™ October, 2014 by Morrow and Cardenas 2015) and 20 families
proposed by Morrow and Céardenas (2015). Sponges in the Order Poecilosclerida are known to
be viviparous and can be distinguished by the presence of chelae spicules, a synapomorphy of
the group; however chelae are missing in some taxa. Other distinguishing spicules may include
sigmas and sigmancistra derivatives, and sometimes toxas, raphides, microoxeas, discorhabds or
spinorhabds. Skeletons of poecilosclerids are also known to show differentiation between the
outer ectosome and inner choanosome. Poecilosclerida now includes: Acarnidae,
Chondropsidae, Cladorhizidae, Crambeidae, Crellidae, Coelosphaeridae, Dendoricellidae,
Desmacididae, Esperiopsidae, Guitarridae, Hymedesmiidae, lotrochotidae, Isodictyidae,
Latrunculiidae, Microcionidae, Mycalidae, Myxillidae, Phellodermidae, Podospongiidae, and
Tedaniidae (Morrow and Cardenas 2015). The families listed in bold, including the
Coelosphaeridae, which are described in this report, may be polyphyletic. Thacker et al. (2013)
and Redmond et al. (2013) for example both found that sequences from different species of the
Coelosphaeridae genus Lissodendoryx were spread across different clades. On further
examination species within the Family Coelosphaeridae may in the future be reassigned to
different taxonomic groupings; however for the purpose of this report and without an alternate
proposed classification, we treat the Coelosphaeridae as an intact family.

The Family Coelosphaeridae was originally formed by Dendy (1922) to encompass fistular
sponges (with finger-like projections) with parchment-like surfaces - however in the modern
Coelosphaeridae some genera, including Lissodendoryx and Forcepia which are described in this
report, do not share this growth form, and many sponges with fistular growth forms have been
reassigned to different families (Hooper and Van Soest 2002). The current diagnosis for the
Family Coelosphaeridae combines gross morphological and skeletal characteristics. Growth
forms may include fistular-hollow, branching, massive, or encrusting. Fistular forms have
smooth surfaces. Non-fistular forms have punctate surfaces (marked by small pores). The
choanosomal skeleton, when present, is reticulate and differs between the inner choanosome and
outer ectosome, and the spicule complement includes: 1) ectosomal tornotes that may be more
tylote-like in some cases; 2) choanosomal styles (smooth or acanthose) or oxeas or strongyles,
and 3) microscleres that include arcuate isochelae and may include other diverse forms such as
sigmas, raphides, oxychaetes, unguiferate chelae, forceps and écailles. The updated classification
for the Coelosphaeridae is as follows: Phylum Porifera > Class Demospongiae > Subclass
Heteroscleromorpha > Order Poecilosclerida > Family Coelosphaeridae.

The genera currently included in the Coelosphaeridae are: Chaetodoryx, Coelosphaera,
Forcepia, Histodermella, Inflatella, Lepidosphaera, Lissodendoryx, and two recently added
genera Celtodoryx (Perez et al. 2006) and Myxillodoryx (Aguilar-Camacho and Carballo 2012).
The type and only known species for Celtodoryx was described by Perez et al. (2006) as a new
species and new genus; however it was later discovered by Henkel and Janussen (2011) that this
species had been described as Cornolum ciocalyptoides (Burton 1935). Henkel and Janussen



(2011) transferred the species from the genus Cornolum to Celtodoryx and retained Burton’s
original Celtodoryx ciocalyptoides.

Of the above Coelosphaeridae genera only Forcepia and Lissodendoryx were identified in our
collections (Paamiut 2010-2014), however we continue to document unique species as we
process additional survey collections from that area and cannot rule out the presence of other
Coelosphaeridae genera. Moreover, certain taxa may be less frequently collected by the trawl
gear. The small carnivorous sponge Asbestopluma pennatula, for example, has been recovered
using abox core or Van Veen grab, but not with trawl gear. The Systema Porifera (Hooper and
Van Soest 2002) gives a general overview of the characteristics of each of the Coelosphaeridae
genera, excepting Celtodoryx and Myxillodoryx which are new genera. A short list of
characteristics that may be used to distinguish the Forcepia and Lissodendoryx genera is given
below.

Coelosphaeridae lacking arcuate isochelae

Inflatella: no microscleres; megascleres are tylotes or strongyles

Lepidosphaera: microscleres are unique disc-shaped “écailles”; megascleres are tylotes

Coelosphaeridae with arcuate isochelae

Chaetodoryx: microscleres include oxychaetes (spined microxeas); megascleres are tylotes and
choanosomal acanthostyles

Celtodoryx  (monospecific): microscleres include oxychaetes; megascleres include
anisostrongyles (tylotes) with spined terminals

Myxillodoryx (monospecific): microscleres include unguiferate chelae; megascleres include
tylotes and acanthostyles

Histodermella: Spherical base with erect fistules; microscleres include sigmas and raphides
(sometimes absent); megascleres include tylotes or strongyles and acanthoxeas or
acanthostrongyles

Forcepia: microscleres include forceps; megascleres include tylotes and styles (may be absent)

Coelosphaera: Hollow bodies with fistules; microscleres include sigmas and raphides (may be
absent); megascleres include acanthostyles (may be absent) and tylotes or strongyles

Lissodendoryx: microscleres include sigmas and raphides (may be absent); megascleres include
smooth styles or acanthostyles and tylotes or strongyles.

Lissodendoryx is very similar in spiculation to Coelosphaera, but typically morphologically
distinct — with fistular forms typical in Coelosphaera. Both may have identical microsclere



complements including arcuate isochelae, sigmas and raphides. Both Lissodendoryx and
Coelosphaera may have acanthostyles, tylotes and strongyles; however additional megascleres
may occur in Lissodendoryx including smooth styles, oxeas or tornotes. Like Coelosphaera a
few of the Lissodendoryx species collected by the Paamiut and treated in this report include
arcuate isochelae, sigmas and acanthostyle,s but they are distinguished from Coelosphaera by
having tornotes as opposed to tylotes or strongyles in combination with acanthostyles.
Lissodendoryx sp. 1 in our collection is an exception in having acanthostyles in combination with
tylotes or tylotostrongyles. Because Lissodendoryx sp. 1 does not have a hollow fistular body it
is provisionally identified as a Lissodendoryx instead of Coelosphaera despite having a spicule
complement that also matches Coelosphaera.

Forcepia (Carter, 1874)

Forcepia species are easily identified by the presence of forcep microscleres in combination with
arcuate isochelae. Forceps are U-shaped spicules that resemble pincers. This spicule type likely
arose more than once in sponge evolution and can be found in the poecilosclerid family
Cladorhizidae in the recently resurrected carnivorous sponge genus Lycopodina (formerly
included in Asbestopluma) (Hestetun et al. 2016). Despite sharing this unique spicule type,
Forcepia, which have arcuate chelae with equal ends (isochelae), are the only Coelosphaeridae
with forceps and readily distinguished from Lycopodina, which have chelae with unequal ends
(anisochelae). Forcepia, as described in the Systema Porifera (Hooper and Van Soest 2002),
possess tylotes and styles for megascleres and arcuate isochelae, sigmas and forceps for
microscleres. We did not prepare thick sections to examine the arrangement of spicules within
the skeleton but Forcepia sponges are described as having ectosomal tylotes in a tangential
arrangement. Choanosomal spicules, including styles and or tylotes, are reticulately arranged or
in encrusting species may have a hymedesmoid arrangement with spicules affixed to a substrate
on one end and with their free end projecting straight up through the sponge.

Forcepia is further split into two subgenera: Leptolabis (Topsent 1901) and Forcepia (Carter
1874). Subgenus Leptolabis includes Forcepia sponges with basal acanthostyles that project
upward into the sponge from the substrate. Subgenus Forcepia (Carter, 1874) includes Forcepia
that lack basal acanthostyles. In this report five of the eight Forcepia species lack acanthostyles
altogether and are therefore Forcepia (Forcepia). These include: Forcepia (Forcepia) fabricans,
F. (F.) forcipis, F. (F.) forcipula, F. (F.) aff. japonica and F. (F.) thielei. The three remaining
Forcepia possess acanthostyles, however the specimens are broken fragments with uncertain
orientation and we cannot determine whether they contain basal acanthostyles. These three
species include Forcepia (Leptolabis) cf. brunnea and provisionally Forcepia sp. 1 and Forcepia
sp. 2.



Lissodendoryx (Topsent 1892)

The genus Lissodendoryx has a complicated taxonomic history, and molecular phylogenies
which show Lissodendoryx species spread across multiple clades indicate that the genus may be
polyphyletic and in need of revision (Redmond et al. 2013, Thacker et al. 2013). The prefix
“Lisso” (smooth) denotes the texture of the styles in the type species — however Lissodendoryx
with both smooth and spined megascleres are now known. Hofman and Van Soest (1995)
reviewed the genus while describing taxa from the Indo-Malayian Archipelago. They observed
that only 31 of 80 described Lissodendoryx species conformed to the diagnosis of the genus at
the time. Some of these species have since been assigned to other genera — however the present
Lissodendoryx definition is also now widened to encompass more taxa characteristics (Hooper
and Van Soest 2002). Current Lissodendoryx span a range of body forms (massive, lobate or
flabelliform) and have irregular or clathrate (resembling an open lattice) surfaces. The ectosomal
spicules are tylotes or strongyles — including forms modified to oxeas or tornotes. The
choanosomal spicules are arranged in an isodictyal reticulate pattern (triangular mesh with sides
one spicule long) and include smooth or acanthose styles or more rarely oxeas or strongyles.
Microscleres may include arcuate isochelae, sigmas and raphides, where raphides may be
arranged in trichodragmata. Sigmas or raphides may be missing.

There are five proposed Lissodendoryx subgenera: Anomodoryx, Waldoschmittia, Acanthodoryx,
Ectydoryx and Lissodendoryx (Hooper and Van Soest 2002). Lissodendoryx (Anomordoryx) have
only a single megasclere type. Lissodendoryx (Waldoschmittia) have choanosomal oxeas instead
of choanosomal styles. The remaining three subgenera have smooth styles or acanthostyles for
choanosomal spicules. Lissodendoryx (Acanthodoryx) is currently monospecific and
distinguished by having a plumose skeletal arrangement with thick tracts of styles.
Lissodendoryx (Ectyodoryx) is distinguished from the other remaining subgenus Lissodendoryx
(Lissodendoryx) by having a second category of smaller acanthostyles. Of the eight
Lissodendoryx species in this report, three have two size classes of acanthostyles and are
categorized here in the subgenus Ectyodoryx. They are Lissodendoryx (Ectyodoryx) cf. foliata,
Lissodendoryx (Ectyodoryx) cf. diversichela and Lissodendoryx (Ectyodoryx) cf. multiformis.
Note that small acanthostyles were missing in one specimen Lissodendoryx (Ectyodoryx) cf.
diversichela and are not recorded in the original description of Lissodendoryx diversichela by
Lundbeck (1905). Four collected Lissodendoryx species have a single size category of
choanosomal styles and are in the subgenus Lissodendoryx. They are: Lissodendoryx
(Lissodendoryx) complicata, L. (L.) indistincta, L. (L.) lundbecki, and L. (L.) stipitata. One
species with only a single category of acanthostyles is left at the genus level and provisionally
identified as Lissodendoryx sp. 1, pending future identification.



Using this Report

For each of the 16 species included in this report we provide morphological and spicule
descriptions and dimensions, macro photos and spicule figures, DNA barcodes, where possible,
and taxonomic discussion. A taxonomic key based on spicule characteristics is provided to allow
end users of this report to more efficiently key out sponges for identification. The key should be
used with caution, as our spicule characteristics are chosen to distinguish amongst only the 16
species in this report and may not be applicable when considering a broader group of species.
The full descriptions should be consulted and spicule measurements or morphological
characteristics compared prior to confirming any identification. We note that sponge taxonomy,
including taxonomy of the Coelosphaeridae, is in a state of flux and that naming schemes for the
sponges in this report could change in the future. We recommend consulting the World Porifera
Database at the time of identification to determine whether the taxa names included here are still
accepted or have been replaced by alternate names.

METHODOLOGY

Sponge Collection

Sponges described in this report series were collected from 479 trawl sets made during five
annual multispecies surveys (2010-2014) conducted by Fisheries and Oceans, Canada, with the
Greenland Institute of Natural Resources research vessel Paamiut. The missions examined were
coded as PA2010-9 (n=97), PA2011-7 (n=100), PA2012-7 (n=92), PA2013-8 (n-=94) and
PA2014-7 (n=96). These surveys were conducted to provide fisheries-independent data on the
status of Greenland halibut for stock assessments in NAFO Subdivisions 0A and 0B (Baffin
Bay/Davis Strait) and with depth coverage 200-1500 m (Figure 1). In 2010 and 2012, a small
area of the NAFO 0A referred to as the Shrimp Fishing Area 1 (SFA1) was surveyed in order to
assess the stock of Northern shrimp (Figure 1). Also, in 2011 and 2013 samples were collected
during DFO Central and Arctic survey of Northern and Striped shrimp in the Shrimp Fishing
Area 3 (SFA3) (Hudson Strait/Ungava Bay) with depth coverage of 100-1000 m (Figure 1). The
Greenland halibut survey was performed with an Alfredo trawl towed at 3 knots for 30 minutes
at each location. The shrimp survey was performed with the Cosmos 2000 shrimp trawl towed at
2.6 knots for 15 minutes. A buffered random sampling approach designed by Kingsley et al.
(2004) was employed for all surveys and the areas were divided into the depth strata, i.e., 100-
200 m, 200-300 m, 300-400 m, 400-500 m, 500-750 m and > 750 m.



Documentation of Sponge Catches at Sea

For each trawl catch, sponges were separated from other taxa at sea and then further separated by
morphology. Each sponge morphotype was photographed with a label containing mission and set
number and a tentative sponge name, then weighed and recorded in a database along with
geospatial data. If sponge catches were very large, the weight of a subsample was extrapolated to
the whole catch. A sample of each sponge was placed into a plastic bag with the original label.
These samples were frozen at sea and shipped to the Bedford Institute of Oceanography,
Dartmouth, Nova Scotia, for further identification to species level.

Sponge Identification by Spicule Analysis

Species were identified using standard taxonomic approaches for sponges — including analysis of
gross morphology and spicule arrangement and microscopic analysis of the sponge spicules.
Temporary slides for identification purposes were prepared by applying several drops of bleach
to small pieces of sponge on microscope slides to dissolve away tissue, leaving only the spicules.
Digestion was aided by teasing the tissue apart with forceps. After tissue was dissolved away and
the resulting bubbles dispersed, an additional drop of water was added to the slide and a
coverslip added prior to viewing on a compound microscope. Sponge spicule characteristics
were documented through photographs by examining the types and appearances of spicules
present and measuring each spicule type (usually 10 measurements per spicule type during
routine identification).

Terminology for spicule types was taken from Boury-Esnault and Ritzler (1997). Sponge
morphology and spicule characteristics were then compared to published descriptions and
figures. Some of the resources consulted during early identification efforts included: Ridley and
Dendy (1887), Lundbeck (1902, 1905, 1909 and 1910), Topsent (1904 and 1913), Koltun (1959
and 1966), Plotkin (2004), Ackers et al. (2007), Cardenas and Rapp (2012), Cardenas et al.
(2013), Cérdenas and Rapp (2015), Hestetun et al. (2017), and van Soest (Marine Species
Identification Portal, Sponges of the NE Atlantic, accessed 29 June 2017, http://species-
identification.org/species.php?species_group=sponges&menuentry=inleiding,). While learning
sponge taxonomy, Koltun’s guides (Koltun 1959, 1966) were often used as a first reference and
also when a new type of sponge was encountered. While the sponge fauna described by Koltun
were not collected in the same location, many of the species he describes are found in our
collections as well. Koltun’s documents are simple to use as they contain many sponge macro
photos and spicule drawings for comparison. Moreover, they include taxonomic keys for each
group of described sponges. We often used Koltun (1959 and 1966) for tentative identifications
at the family or genus level. The Systema Porifera (Hooper and Van Soest 2002) was also used
for keying out sponges. For any identifications made to species level, the characteristics of the
species were compared to those in the original description or to those in more recent
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comprehensive reviews. Original references were located by searching for the species in the
World Porifera Database — which typically has a PDF link to the original description. The World
Porifera Database was also checked to determine whether the species name is currently
“accepted” or has been replaced by a new name. Species identifications were recorded in a
Microsoft Access database.

To prepare permanent slides for those select specimens to be included in the report, spicules
were more thoroughly cleaned and mounted in resin. For permanent sponge spicule slides,
several rice-sized pieces of tissue (from the outer surfaces and interior choanosome) were
excised, placed in full strength bleach in Eppendorf tubes and left to digest overnight at room
temperature. Digested preps were vortexed and then centrifuged at low speed (~3000 rpm) for 1
minute to pellet spicules but not cellular debris. The supernatant was replaced with water,
vortexed, left to sit for ~30 minutes and then centrifuged to pellet the spicules again. This
process was repeated for a total of two water washes and water was then replaced with 95%
ethanol, following the same steps. Cleaned spicules were pipetted on to glass slides and air dried
before adding resin. Larger spicules were manually transferred to slides with fine dissecting
tools.

Avraldite resin was purchased from Electron Microscopy Sciences (Hatfield, PA, USA,; catalogue
number EMS #13900) and prepared according to manufacturer instructions. In brief, after
heating components, Araldite 502 and DDSA, at 60°C to reduce viscosity, 40 ml of Araldite 502
and 44 ml of DDSA were mixed together with a magnetic stir bar (mixing by hand introduces
too many bubbles) and 1.2 ml of the accelerator DMP-30 was added and mixed until the liquid
was uniform in density. Mixed resin was aliquoted into 10 cc syringes for later use. Resin will
harden at room temperature but will remain useable in liquid form for months if stored at -20°C.
For mounting, a bead of resin was drawn along a 22 x 40 mm coverslip which was then lowered
on to the dried spicules on the slides. If sponges had a very large category of spicules
(megascleres) separate slides of large (megascleres) and small spicules (microscleres) were
prepared. Araldite cured at room temperature in a ventilated hood over several days or at 60°C
overnight. Spicules were visualized on a Nikon E200 microscope and photographed with a
Nikon Ds-Ril or DS-Fil camera operated though a Digital Sight DS-U2 or DS-U3 camera
control unit and Nikon NIS Elements Documentation software (versions 4.20-4.5).

Spicule measurements were collected from live or captured microscope images using the NIS
Elements Documentation length measurement tool, and measurements were exported to
Microsoft Excel files for further analysis and tabulation. Length measurements represented the
longest visible length. Width measurements were taken at different points depending on the
spicule type. Sigma and chela widths were taken at the mid-point of the spicule (middle of shaft
for chela) in the middle of the spicule. Forcep widths were taken at the top of the forcep arch.
Tylote and tornote widths were measured at the spicule mid-point as well, and style widths were
measured adjacent to the rounded end of the spicule.
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For at least one specimen of each species, 30 length and 30 width measurements were collected
for each spicule type. For up to five additional specimens only 10 length and 10 width
measurements per spicule type were collected. For some species, specimens documented with
spicule measurements were selected from a larger collection of available representatives.

For each species, spicule measurements were tabulated and were reported in micrometers (um)
with the following format for each specimen: minimum—(mean)—-maximum. Figures showing
images of all of the spicule types for each species were prepared with Adobe Photoshop CC or
CS2. Maps showing the distribution of each species were prepared in ArcMap 10.2.2AP using
the coordinate system NAD 1983 UTM Zone 20N. Depth contours of 200, 500, 1000, 1500,
2000 and 3000 m are included on each map.

Photographs of overall specimen morphology were captured with a Nikon D810 DSLR camera
equipped with a Nikkor 60 mm lens. Additional lighting was provided with two angled flood
lamps connected to a Dyna-Lite 1000er power supply. Rulers and specimen labels were included
for reference and the camera was controlled remotely from a PC computer using Camera Control
Pro 2 software (version 2.13).

While photographs of many of the supporting specimens included in the report were collected, a
photo of the main specimen, from which 30 spicule measurements were collected, was included
in the sponge description in the body of the report, unless otherwise indicated.

DNA Barcoding

Species with similar spicule complements and morphological characteristics were given the same
species name during routine taxonomic processing, however there are many examples of cryptic
marine species which share a common phenotype but differ enough in genotype to be considered
different species (McCusker et al. 2012). Moreover, variability in spicule lengths and
morphology can raise questions regarding whether variability represents multiple species or
simply variability within species. Short DNA sequences or DNA barcodes are increasingly used
in species identification, using the premise that specimens of a given species will have matching
DNA sequences for select marker genes. For animals, a standard region of the slow evolving
“mitochondrial cytochrome C oxidase I gene” (CO1) is routinely sequenced (Hebert et al. 2003;
www.barcodeoflife.org). Newly obtained sequences can be compared to sequences in public
databases including BOLD and GenBank when available as a way to confirm or determine
species-level identifications. The standard CO1 fragment was amplified from some of the
specimens in this report using primers published by Folmer et al. (1994): Forward primer
LCO1490 (GGT CAA CAA ATC ATA AAG ATA TTG G) and reverse primer HCO2198 (TAA
ACT TCA GGG TGA CCA AAA AAT CA). Note that for sponges an additional region
downstream of the standard CO1 fragment is sometimes sequenced to give a larger, more
variable sequence for comparison (Duran and Ruitzler 2006, Worheide 2006). We did not
sequence this CO1 extension for Coelosphaeridae but have done so for other sponges in the
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Paamiut collections. Recommendations for additional sponge primers can be found on the
Sponge Barcoding Project web page (www.palaeotologie.geo.uni-muenchen.de/SBP/). Protocols
for DNA barcoding are described below.

DNA Extraction

Representative sponge specimens were selected for DNA barcoding based on whether the
specimen was reasonably intact (for complementing morphological descriptions) and whether the
specimens were adequately preserved for DNA work. All Paamiut sponges were received frozen
at the Bedford Institute of Oceanography but some were transferred to 70% ethanol during
routine identification. DNA is sometimes not adequately preserved in 70% ethanol, so where
possible, tissue samples preserved in 70% ethanol were avoided.

Prior to DNA extraction several rice-sized pieces of sponge tissue were excised using sterile
scalpel blades. Because the outer surface of trawl-caught specimens is often contaminated with
tissue from other specimens, tissue from the sponge interior was preferred, and exposed by first
trimming away a layer of surface tissue. Tissue was transferred to 100% ethanol in 2 ml cryo-
vials and ethanol was replaced after 1 day and again after 2 days. 95% ethanol was also used
instead of 100% for some specimens. DNA was extracted from these tissue samples using a
QIAGEN DNeasy® Blood & Tissue Kit, following the kit protocol for animal tissues. Prior to
DNA extraction from the ethanol-preserved tissue the tissue pieces were dried manually with
paper towel. The kit protocol was modified slightly for sponge to remove spicules so that they
did not puncture the membrane of the DNeasy® Mini spin columns. After the lysis step
(overnight at 56°C) the samples were vortexed and then left to sit for 30 minutes to allow the
spicules to settle to the bottom. Before moving on to the next step of the DNA extraction
procedure, the lysate, excluding the spicules at the bottom of the tube was transferred to a fresh
tube for further processing. In the final step of the DNA extraction protocol DNA was eluted in
100 pl of QIAGEN Buffer AE.

Polymerase Chain Reaction (PCR) and Sequencing

For CO1 amplification, 25 pl PCR reactions containing the following were prepared for each
specimen: 2.5 pl 10x buffer, 2 pyl 2.5 mM dNTP, 1 pl 10 pM forward primer, 1 pl 10 uM
reverse primer, 0.15 pl TaKarA ExTaq Hot Start version and 1 pl extracted DNA. Reactions
were run on an Eppendorf Master Cycler with a heated lid using the following program: 95°C 5
min (1x); 94°C 45 s, 45°C 30 s, 72°C 1 min (5x); 94°C 45 s, 50°C 30 s, 72°C 1 min (30x), 72°C
10 min (x1); 6°C hold. To confirm that DNA sequences in the expected size range were
amplified, 10 pul of each PCR product was mixed with 1 pul BD Biosciences 6x loading dye and
run alongside a 100 bp DNA ladder on 1% agarose gels prepared in buffer 1x TAE with a 1x
TAE running buffer. Reactions that yielded a clear band in the expected size range (~650 bp)
were sent to GeneWiz (www.genewiz.com) for further processing, including PCR purification
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(to remove unincorporated dNTPs and excess primers) and sequencing using standard Sanger
sequencing protocols. The forward and reverse sequencing primers were LCO1490 and
HCO2198 respectively. For certain species sequences were not successfully obtained — for
example if the only available specimen was preserved in 70% ethanol, in which the DNA is not
as well preserved. DNA sequence trace files (in abl format) were archived in a Barcode of Life
Project (BOLD; www.boldsystems.org), Sponges of the Eastern Arctic (Code: EAS) managed by
Ellen L. Kenchington, where it was linked to collection data and when possible, specimen photos
for each sponge. The sequence editor tool was used to view the trace files, to check the forward
against the reverse sequence for each specimen, and to correct any erroneous base calls in the
DNA sequence for each specimen. The edited consensus sequence from the forward and reverse
reads was saved to generate a DNA text sequence in FASTA format.

Descriptions

The remainder of this report, excluding appendices, is comprised of description for 16 species
from the genera Forcepia and Lissodendoryx collected in the Paamiut surveys. A taxonomic key
based on spicule characteristics is also included to aid species identification efforts. The
characters in the key are used only to distinguish between the species described in this report and
may not be appropriate when comparing a broader group of species. Specimens should be
compared to the full species descriptions to confirm identification. We have focused our
descriptions on spicule characteristics and have not documented skeletal organization since
analyzing the spicule complement alone is sufficient for identification for this group of species.
Descriptions of skeletal architecture are however typically included when publishing descriptions
of all new sponge species, and for some groups of sponges analysis of skeletal architecture is
necessary for identification.

Each of the sponge descriptions in this report includes the following:

e ITIS and WORMS reference numbers when available

e Specimen macro photo

e Morphological description

e Habitat information including depth and geographic area
e Map of Paamiut 2010-2014 collection locations

e Descriptions of spicule morphology and sizes

e Spicule figure with light micrographs of each spicule type
e Discussion of taxonomic literature

e Distinguishing characteristics

e Reference to DNA barcodes, if available

e Table with spicule measurements


http://www.boldsystems.org/

14

RESULTS

Forcepia Species

A total of eight Forcepia species were collected, including Forcepia (Forcepia) fabricans, F.
(F.) forcipis, F. (F.) forcipula, F. (F.) aff. japonica, F. (F.) thielei, Forcepia (Leptolabis) cf.
brunnea, Forcepia sp. 1 and Forcepia sp. 2. These species fit the Systema Porifera (2002) genus
description, with the possible exception of Forcepia sp. 2. All others possess tylotes and styles
for megascleres and arcuate isochelae, sigmas and forceps for microscleres. Forcepia sp. 2 is a
possible exception to this definition in that it possesses tornote megascleres with mucronate ends
in addition to tylotes and styles. To our knowledge this is not a characteristic found in other
Forcepia species. With only one available specimen we have not ruled out the possibility that the
tornotes are contaminating spicules; however these spicules were abundant and do not occur in
any of the other sponges collected in the same trawl set.

The species names of two Forcepia described here are currently unknown and therefore
provisionally listed as Forcepia sp. 1, and Forcepia sp. 2. These names may be updated in the
future after further comparisons with published species descriptions. In addition to Forcepia
(Leptolabis) cf. brunnea these two species are the acanthostyle-containing Forcepia in our
collections. While subgenus Leptolabis is characterized by the presence of basal acanthostyles,
subgenus Forcepia may also contains acanthostyles, albeit not in a basal hymedesmoid
arrangement. Since we did not examine the arrangement of acanthostyles in Forcepia sp. 1 and
Forcepia sp. 2 we leave their identification at the genus, not subgenus, level. Despite not
examining the arrangement of acanthostyles in the sponge we identify as Forcepia (Leptolabis)
cf. brunnea, our specimens match the description of Forcepia (Leptolabis) brunnea and are
therefore assigned to the subgenus Leptolabis.

The remaining five species, all with smooth, not acanthose, styles belong to the subgenus
Forcepia. All but Forcepia (Forcepia) forcipula have tylotes in addition to smooth styles.
Species can be further distinguished by their forceps: Forcepia (Forcepia) forcipis lacks sigmas
and has large hairpin shaped forceps longer than 300 um; F. (F.) aff. japonica has very small (<
10 um) forceps; F. (F.) forcipula has characteristic small (< 30 um) forceps with toothy shafts;
F. (F.) thielei has a single size class of forceps with a characteristic shape where both legs angle
outward but with a longer leg that then angles back inward again; and F. (F.) fabricans has two
size classes of forceps — the larger class with equal legs and the smaller class with unequal legs.

Lissodendoryx Species

A total of eight Lissodendoryx species were collected, including Lissodendoryx (Lissodendoryx)
complicata, L. (L.) indistincta, L. (L.) lundbecki, L. (L.) stipitata, Lissodendoryx (Ectyodoryx) cf.
diversichela, L. (E.) cf. foliata, L. (E.) cf. multiformis, and Lissodendoryx sp. 1. Placement of the
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three latter sponges in the subgenus Ectyodoryx is supported by the presence of two size classes
of acanthostyles although small acanthostyles were missing in some specimens of both L. (E.) cf.
diversichela and L. (E.) cf. multiformis. Acanthostyles also occur in the subgenus Lissodendoryx,
but not in two size classes. Compared to L. (E.) cf. multiformis and L. (E.) cf. diversichela, L.
(E.) cf. foliata is readily distinguished by having one size class of chelae instead of three and one
size class of sigmas instead of two. L. (E.) cf. multiformis and L. (E.) cf. diversichela have very
similar spicule complements and are difficult to distinguish. Both species have 3 sizes classes of
chelae, two size classes of sigmas and have acanthostyle and tornote megascleres — with two size
classes of acanthostyles present in some specimens of each. The size of tornotes in the type
specimen for L. (E.) multiformis is not reported however the microsclere and large acanthostyle
lengths in our specimens are consistent with both L. (E.) multiformis (Brgnsted 1932) and L. (E.)
diversichela (Lundbeck 1905). The morphology of the chelae is distinct in these two species and
we have used this character to aid in identification of our specimens. L. (E.) diversichela has
strongly curved C-shaped chelae with short stubby alae, similar to those in L. (L.) complicata. L.
(E.) multiformis large chelae are less strongly curved. We have retained the cf. designation for L.
(E.) cf. diversichela because of small acanthostyles were present in one of our specimens but are
not documented in the type specimen (Lundbeck 1905). We note that if L. (E.) diversichela truly
lacks small acanthostyles its placement in subgenus Ectyodoryx is problematic given that the
subgenus is distinguished by small acanthostyle presence. We also retain cf. for L. (E.) cf.
multiformis because tornote measurements for the type specimen are not available for
comparison (Brgnsted 1932).

Lissodendoryx sp. 1 is very similar to Lissodendoryx (Ectydoryx) cf. diversichela and L. (E.) cf.
multiformis in spicule complement and spicule measurements. All three have acanthostyles, three
size classes of arcuate isochelae and sigmas in a broad size range. Despite these similarities the
presence of tylotes instead of tornotes clearly distinguishes Lissodendoryx sp. 1. We did not find
small acanthostyles in Lissodendoryx sp. 1, so it may belong to subgenus Lissodendoryx, not
Ectyodoryx. However, because small acanathostyles are also often missing in Ectyodoryx we
prefer to identify this species to the genus level only.

The remaining Lissodendoryx species in this report belong to the subgenus Lissodendoryx.
Confirmation of species identification by spicule analysis is always recommended, however
Lissodendoryx (Lissodendoryx) complicata, L. (L.) stipitata and sometimes L. (L.) indistincta can
often be recognized by their distinct morphology. L. (L.) complicata is unigue in being bush-like
with anastomosing branches that separate and rejoin. L. (L.) stipitata is a small thin-stalked
sponge with a soft brush-like main body. L. (L.) indistincta is lump-like and yellow, orange or
brown with a dense finely grooved body that appears shiny out of water. Spicules differ
considerably between the four species described here. L. (L.) stipitata is unique in lacking
sigmas. L. (L.) indistincta has a class of modified chelae with reduced alae and toothy or dentate
shafts. L. (L.) complicata differs from the other Lissodendoryx in this report in having tylotes in
combination with smooth styles. It also has characteristic highly curved chelae. This leaves L.
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(L.) lundbecki with a combination of characteristics not found in other taxa: one size of
acanthostyles, tornotes with mucronate (sharply pointed) ends, two sizes of chelae and one size
of sigmas. It is most similar to L. (E.) cf. foliata which has two sizes of acanthostyles and one
size of chelae and differs in spicule measurements.

Spicule Key for Species of Forcepia and Lissodendoryx

(1) Contains forcep SPICUIES. .........ooviiiiiiiii e 2 (FOFCEPIQ)
NO fOrCeP SPICULES. ...ttt e 9 (Lissodendoryx)
(2) Includes forceps longer than 200 pum...............ccoeevinvienn. Forcepia (Forcepia) forcipis
All forceps shorter than 200 L. ........ooiiuiiiit i e eaeaaa 3
(3) Styles are SMOOtN. ... ..ottt 4
Styles are spined (acanthOSe).........ouiiuiiiii i 7
(4) All forceps shorter than 30 pm in length..............cooooiiiii i 5
Contains forceps that are larger than 30 pum.............ooiiii 6
(5) Forcep spicules 10um or smaller............................ Forcepia (Forcepia) aff. japonica
Forcep spicules 9-25um with toothy shafts..................... Forcepia (Forcepia) forcipula
(6) Contains single forcep size class...........cooevvieiiiiininninnnn. Forcepia (Forcepia) thielei
Contains more than one forcep size class...................... Forcepia (Forcepia) fabricans
(7) Contains tornotes in addition to tylotes.............coeviiiiiiiiiiiiiiiienann.n. Forcepia sp. 2
Contains tylotes DUt NOt tOIMOLES. ... . .viit ettt ettt ettt et et re e reeee e 8
(8) Forceps 20 pm 1ong or ShOTter. .....uvvinieriiiiie e, Forcepia sp. 1
Forceps 60 um or longer with outward flared legs....... Forcepia (Leptolabis) cf. brunnea
(9) Styles are smooth styles, alone or in combination with acanthostyles...............cccoo..... 10
Styles are acanthoStyleS ONIY...... ..o 12
10) Sigmas absent..............coeeiiiiiiiiiiiiiiiean, Lissodendoryx (Lissodendoryx) stipitata
STZIMAS PIESEIL. ..ottt e ettt ettt e et e e e et et e et e e e et e et e e e eeeeeneeaes 11
11) Contains tylotes.........ovvvirieriiriienianiees e Lissodendoryx (Lissodendoryx) complicata
Contains tornotes; chelae have toothy shafts.... Lissodendoryx (Lissodendoryx) indistincta
12) One size class of chelaeonly.................oovneen. Lissodendoryx (Ectyodoryx) cf. foliata
Two or three size classes of chelae.............oooiiiiiii i, 13
13) Only one size class of sigmas ~20-30 pm......... Lissodendoryx (Lissodendoryx) lundbecki
Sigmas over a broad size range between 20 and 100 pm long................cooeiiiin.n. 14
14) Contains tYlOteS. . .. vt ettt ettt e Lissodendoryx sp. 1
L0707 01281 F 707 3 410 1 15

15) Large isochelae are strongly curved with short stubby teeth and alae...........................
Lissodendoryx (Ectyodoryx) cf. diversichela
Large isochelae not strongly curved............ Lissodendoryx (Ectodoryx) cf. multiformis
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Descriptions of Forcepia

ITIS TSN 659695 (subgenus)
Forcepia (Forcepia) fabricans (Schmidt, 1874) WORMS AphialD 168858

Species description

The sponge is beige to yellow or brown in colour, soft in consistency and shiny out of water, as a
result of mucus on the surface. The specimens were irregular or lump-shaped and a dermal
membrane, when present, gave the specimen a smooth appearance. Canals are visible in the
surfaces not covered by membrane. The sponge surface was not noticeably porous, however
short papillae (< 0.5 cm long) were visible on some specimens. These may be easily overlooked
when the collapsed papillae adhere to the mucous covered surface (Figure 2). Eight specimens or
fragments were examined and ranged in size from 2 to 5 cm long and 1 to 2.5 cm thick.

Habitat information
Hudson Strait, Davis Strait and north of Baffin Bay at 353-702 m depth (Figure 3).
Spicules (Table 1, Figure 4)

Megascleres: Smooth gently curved and gradually tapering styles 569-752 x 9-23 um. Tylotes
322-445 x 8-15 pm with slightly unequal ends.

Microscleres: Arcuate isochelae 26-53 by 4-9 pum. Forceps in two size classes (I and Il) with
distinct spined knobs and legs covered with dense short spines that angle away from the knobs.
Forceps | are 43-79 um long with a 4-9 um width at the top of the arch and even legs. Forceps Il
are 12-38 um by 2-5 um, typically with unequal leg lengths. Sigmas are 76-161 by 5-11 pm and
planar or near planar.

Distinguishing characteristics

Among the species considered in this report the presence of short papillae is unique to Forcepia
(Forcepia) fabricans, however these may not be present or visible in fragmented or mucous
covered specimens. Spicule characteristics distinguishing this species include smooth styles, two
size classes of spined forceps with terminal knobs, and large planar sigmas. Spicule
measurements are needed to confirm identification. Forcepia (Forcepia) topsenti described from
waters off Iceland by Lundbeck (1905) differs from Forcepia (Forcepia) fabricans only in the
size of its large forceps (86-104 pum).
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Taxonomic remarks

Forcepia fabricans was described originally by Schmidt (1874) as Esperia fabricans and later
transferred to the genus Forcepia. Other early descriptions of Forcepia fabricans include
Vosmaer (1885) as Forcepina bulbosa, Thiele (1903) as Hamigera (Forcipina) fabricans and
then Lundbeck (1905) as Forcepia fabricans. Erroneously the text and figures in the original
description (Schmidt 1874) do not match Forcepia fabricans and instead the spicule figures
associated with the description show two anisochelae — spicules not present in the Family
Coelosphaeridae. Thiele (1903) examined Schmidt’s type specimen and confirmed that it is
Forcepia fabricans but Thiele overlooked the small class of forceps in his description. VVosmaer
also overlooks the small forceps. Lundbeck (1905) describes Forcepia fabricans as a massive or
possibly erect sponge with papillae on its surface and with a thin surface membrane. The
following spicule measurements were reported by Lundbeck and overlap in size with our
Forcepia (Forcepia) fabricans: Styles 530-725 by 13-21 um, tylotes 310-450 by 7-12 pm,
arcuate isochelae 42-57 by 4-6 pmm, forceps 60-77 by 3 um and 25-34 by 1 um, sigmas 120-140
by 5-7 um. The tylotes in our specimens are similar to those described by Lundbeck —
specifically the tylote shaft is thicker on one end than the other and the tylote swelling on the
thick end appears very slight resulting in that end of the tylote being more stryongyle like. The
swelling on the thinner end is more pronounced. Lundbeck noted irregular thickenings on the
tylote shafts, giving them a polytylote appearance. This was not noticeable in our specimens.

COL1 barcodes for specimens PA2010-9 Set 128 (BOLD Specimen ID PA2010009465) and and
PA2013-8 Set 16 (BOLD Specimen ID PA2013008047) are included in Appendix A (A-B).
Surprisingly the sequences are only 95% similar in a 620 nucleotide overlap. Collecting CO1
barcodes from additional specimens may be necessary to resolve whether these DNA differences
reflect variability within a species or are indicative of different species.
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Figure 3. Forcepia (Forcepia) fabricans collection locations. Northwest Atlantic Fisheries
Organization (NAFO) Divisions are indicated in black. The exclusive economic zones of Canada
and Greenland are indicated in red. Depth contours at 500m intervals (500 to 3000 m) are in light

gray.



Figure 4. Forcepia (Forcepia) fabricans spicules from specimen PA2013-8 Set 16. Styles (A),
Tylotes (B), Arcuate isochelae (C), Forceps | (D), Forceps Il (E), Sigmas (F). A and B same
scale. C-F same scale.
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Table 1. Measurements of spicules from specimens of Forcepia (Forcepia) fabricans all reported as minimum-(average)-maximum
for length (top line) x width (bottom line). N indicates the number of spicule measurements in each specimen.

Collection n Styles Tylotes Isochelae Forceps | Forceps 11 Sigmas

PA2013-8 Setl6 30 610.2-(680.2)-745.1  340.7-(380.0)-431.3  26.5-(42.0)-48.7 50.6-(69.0)-76.1 19.6-(25.0)-37.4  108.5-(126.7)-148.6
X 12.1-(17.7)-23.3 X 8.6-(11.7)-14.2 X 4.1-(6.2)-8.7  x 4.7-(6.4)-7.7 X 2.1-(2.9)-4.6 X 5.6-(7.5)-9.1

PA2014-7 Set

147 30 625.8-(695.9)-739.4  388.0-(417.1)-444.6  29.4-(35.6)-41.4 56.2-(64.4)-72.6 23.6-(31.0)-37.7  129.9-(148.4)-160.4
X 9.4-(15.8)-18.6 X 7.6-(10.8)-12.8 X 3.6-(4.7)-65  x4.2-(6.4)-9.2 X 1.6-(2.0)-3.6 X 4.6-(6.0)-7.6

PA2010-9 Set

158 30 576.4-(627.3)-699.2  323.2-(351.6)-386.3  28.1-(38.4)-43.6 42.6-(63.1)-72.8 17.7-(23.7)-30.1  121.8-(139.3)-150.2
X 14.9-(19.4)-23.1 X 7.6-(10.6)-13.0 (n=15)  x 3.7-(5.6)-7.3 X 4.2-(5.4)-6.7 X 1.5-(2.3)-4.0 X 7.0-(9.1)-10.8

PA2010-9 Set

128 10 589.2-(648.9)-700.0  322.8-(357.9)-389.0  39.7-(46.0)-53.2 52.5-(65.2)-73.7 12.1-(19.6)-24.1 75.6-(121.8)-143.4
X 13.8-(18.5)-21.9 X 9.2-(10.7)-12.3 X 41-(5.0)-57  x 3.5-(4.3)-5.0 X 1.6-(1.8)-2.6 X 5.3-(7.0)-9.1

PA2011-7 Set

67 10 568.6-(602.8)-635.8  329.5-(352.8)-383.1  37.8-(44.8)-47.7 57.8-(66.1)-71.7 20.8-(22.3)-27.3  125.9-(135.8)-153.2
x 15.0-(18.9)-21.8 X 9.8-(12.3)-14.2 X 3.9-(5.2)-6.3 x 4.2-(5.5)-6.3 X 2.1-(2.4)-2.9 X 5.6-(6.3)-6.9

PA2011-7 Set

81 10 584.5-(658.4)-742.4  322.2-(359.7)-385.6  40.8-(48.1)-52.0 64.2-(70.9)-79.1 17.8-(23.2)-25.8  136.6-(149.6)-161.4
X 14.3-(16.8)-21.0 X 8.5-(11.1)-13.5 X 44-(51)-59 x 4.1-(4.8)-5.6 2.1-(2.3)-2.5 (n=5) X 7.0-(8.0)-9.6

PA2012-7 Set

31 10 671.1-(711.1)-752.4  360.0-(380.0)-402.6 ~ 45.1-(47.2)-52.0 57.0-(62.6)-68.0 20.6-(22.7)-26.4  125.8-(139.2)-145.0

x 14.3-(18.7)-22.3

X 9.5-(12.5)-15.4

X 5.6-(6.5)-7.9

X 4.7-(5.8)-6.6

X 2.1-(2.5)-3.0

X 5.5-(7.8)9.3
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ITIS TSN 203935
Forcepia (Forcepia) forcipis (Bowerbank, 1866) WORMS AphialD 168859

Species description

The sponge is massive or thick lamellate lobose, white to beige or pink in color and slightly
compressible with a crumbly consistency. When intact, opposite surfaces are distinct. Side 1
(Figure 5 top) is punctate with holes < 0.5 to 3 mm dispersed over the surface. A reticulate
spicule mesh (broken or missing in parts) overlays the holes. The edge is irregular and can be
finely grooved. Side 2 has large grooves and smooth texture and holes, < 0.5 to 6 mm diameter,
are clustered in or around grooves (Figure 5 bottom). Five specimens 4 to 15 cm long and 0.5-3
cm thick were examined.

Habitat information

Southwest of Davis Strait near Hudson Strait at 481-1232 m depth (Figure 6).
Spicules (Table 2, Figure 7)

Megascleres: Smooth curved or sinuous styles 583-818 by 14-26 um that are relatively even
throughout their length with short tornote-like points. Tylotes 247-370 by 4-7 um with equal or
slightly unequal ends. Characteristic long hairpin shaped and spined forceps (Forceps 1) with one
arm slightly longer than the other 307-466 by 8-13 um.

Microscleres: Arcuate isochelae in two size categories: 35-65 by 3-9 um (1) and 18-26 by 2-3 um
(11). Small forceps (I1) 12-46 by 2-3 um and typically with one arm two to four times as long as
the other. Spines are faintly visible on high magnification (600x). Since these forceps are very
fine we cannot rule out the possibility that broken small forceps were included in measurements.

Distinguishing characteristics
This species is distinguished by its long (up to 500 um) hairpin forcep spicules, and by the

absence of sigmas. Bowerbank drew sigmas in his original figures (Bowerbank 1874), but these
have since been shown to be developmental forms of chelae (Lundbeck 1905).
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Taxonomic remarks

Bowerbank (1866) describes a massive sponge with small dispersed pores and a spicule
complement including styles, tylotes, two size classes of isochelae and characteristic long spined
forceps. The small forceps (our Forceps Il) were overlooked by Bowerbank (1866) but later
described by Carter (1874) and Lundbeck (1905). Bowerbank originally described chelae with
two or three alae, however they in fact have three (Lundbeck 1905). For comparison, Lundbeck’s
measurements are listed: styles 488-620 by 12.8-21 um, tylotes 238-309 by 4-5.7 um, arcuate
isochelae 43-67 by 4-7 um and 21-28 by 1.4-2.1 um, and forceps 440-520 by 28-36 um. Our
measurements partially overlap these.

The CO1 barcode for our specimen PA2013-8 Set 56 is included in Appendix A (C). Currently
there are no F. (F.) forcipis barcodes in GenBank for comparison.



25

Figure 5. Forcepia (Forcepia) forcipis specimen PA2013-8 Set 56 showing opposite surfaces.
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Figure 6. Forcepia (Forcepia) forcipis collection locations. Northwest Atlantic Fisheries
Organization (NAFO) Divisions are indicated in black. The exclusive economic zones of Canada
and Greenland are indicated in red. Depth contours at 500m intervals (500 to 3000 m) are in light

gray.



Figure 7. Forcepia (Forcepia) forcipis spicules. Style (A), Tylote (B), Forcep I (C), Forcep |
Spine detail (D), Arcuate isochelae I (E), Arcuate isochelae Il (F), Forceps Il (G).




Table 2. Measurements of spicules from specimens of Forcepia (Forcepia) forcipis, all reported as minimum-(average)-maximum for
length (top line) x width (bottom line). N indicates the number of spicule measurements per specimen.
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Collection

n

Styles

Tylotes

Forceps |

Forceps 11

Isochelae |

Isochelae 11

PA2013-8 Set
56

30

621.2-(700.6)-753.2
X 14.4-(18.6)-26.0

247.1-(290.6)-349.4
X 3.7-(6.0)-7.3 (n=18)

331.0-(415.3)-454.7
X 8.4-(9.9)-11.8

12.3-(24.4)-47.1
x 2.1-(2.3)-2.8 (n=28)

35.4-(54.5)-63.4
X 3.0-(6.4)-8.6

18.4-(21.8)-26.1
X 2.1-(2.6)-3.2

PA2011-7 Set
36

10

670.4-(704.5)-755.9
X 17.8-(22.0)-24.9

306.8-(330.4)-366.1
X 4.5-(5.8)-7.2

375.5-(415.8)-466.2
X 9.5-(10.2)-11.2

25.8-(28.1)-31.3
X 2.1-(2.4)-2.7

41.1-(46.6)-54.5
X 4.1-(5.2)-6.2

18.2-(21.6)-25.1
X 2.1-(2.3)-2.7

PA2011-7 Set
38

10

675.5-(706.2)-745.8
X 16.5-(19.0)-23.5

309.0-(343.2)-370.2
X 5.0-(5.7)-6.4

384.9-(417.6)-439.8
X 9.5-(10.1)-11.2

22.6-(27.0)-32.3
X 2.1-(2.5)-2.7

43.7-(55.4)-64.8
X 5.1-(6.4)-8.0

21.2-(23.0)-26.0
X 2.4-(2.7)-3.2

PA2014-7 Set
117

10

636.8-(735.3)-818.0
X 13.8-(18.0)-22.3

277.3-(316.0)-363.0
X 4.5-(5.7)-6.9

330.3-(367.6)-387.2
X 8.4-(9.8)-12.1

19.3-(27.4)-33.1
x 2.1-(2.4)-2.8

36.9-(45.1)-52.2
X 3.5-(5.1)-6.5

17.9-(21.1)-22.8
X 2.1-(2.5)-3.2

PA2013-8 Set
149

10

583.2-(679.0)-785.8
x 17.5-(19.8)-22.8

307.6-(329.0)-366.7
X 4.6-(5.3)-5.9 (n=3)

307.1-(332.5)-359.3
x 8.5-(10.1)-12.8

19.3-(27.3)-37.2
x 2.1-(2.5)-3.0

45.5-(50.4)-53.9
X 4.6-(5.2)-5.8

17.6-(21.1)-24.6
x 2.1-(2.6)-3.3
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ITIS TSN 659695 (subgenus)
Forcepia (Forcepia) forcipula (Lundbeck, 1905) WORMS AphialD: 168860

Species description

Sponge is light beige to yellow to brown in colour, with a compressible consistency. The
sponges are irregular and lump-shaped, and often found in fragments. This sponge can
sometimes be recognized by the appearance of its dermal membrane which is thin and slightly
elastic and shiny out of water. The dermal membrane is loosely connected to the underlying
tissue, giving the surface an uneven and almost conulose appearance. The dermal membrane is
marked by characteristic, clearly defined circular pores that are < 1 to 2 mm in diameter (Figure
8). Eight of 46 specimens were examined, ranging from 3 to 15 cm long and 1 to 5 cm thick.

Habitat information
Hudson Strait, Ungava Bay, Davis Strait and Baffin Bay at 184-930 m depth (Figure 9).

Spicules (Table 3, Figure 10)

Megascleres: Styles are 464-641 by 9-17 um and are slightly curved (often irregularly so) to
nearly straight. They taper very close to the tip and are therefore short-pointed — however the tips
where graded from sharply pointed to rounded — with many appearing closer to strongyles than
to styles. The style shaft is often slightly narrower behind the tip, but not enough for the spicule
to be considered a subtylostyle.

Microscleres: Arcuate isochelae (Isochelae 1) are 28-50 by 3-8 pum. Palmate chelae (Isochelae I1)
are 13-22 by 1-3 um. Forceps are 9-21 by 1-3 um. The forceps are finely-toothed and roundly
curved. The legs are even or nearly so, and each leg ends in a terminal knob. Sigmas are 28-82
by 3-6 um. They range in size, and often one of their terminal ends will appear twisted out of the
plane in which the rest of the spicule is found.

Distinguishing characteristics

This sponge is distinguished from other Forcepia species in our collections primarily by its
small, toothed forceps (visible at 400 x) and the shape of its styles.

Taxonomic Remarks

The external morphology of our specimens matches the descriptions given by Lundbeck (1905)
for Esperiopsis forcipula, although Lundbeck described the consistency of his specimens as firm,
rather than compressible. Lundbeck (1905) recorded styles 540-680 by 10-14 um, arcuate
isochelae 38-50 by 4 um, palmate isochelae 11-18 by 7 pum, sigmas 30-85 by 2-6 um, and
forceps 17 by 1 um. Koltun’s (1959) measurements were comparable to Lundbeck’s, with values
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for the styles of (500-704 by 10-14 um). Our measurements partially overlap both Lundbeck’s
and Koltun’s.

The morphology of the styles is somewhat atypical given their reduced or rounded points. As
mentioned in the Systema Porifera (Hofmann and Van Soest 2002), tylototornotes up to 470 pum
were overlooked in Lundbeck’s descriptions but found in Forcepia forcipula slides from
Lundbeck’s collections. Lundbeck describes styles that have long points (likely typical styles)
and more commonly short points (possibly tylotornotes); he therefore likely considered
tylototornotes to be modified styles. For simplicity we are also considering these megascleres
with rounded ends to be styles but note that they are atypical.

CO1 DNA barcode sequences were obtained for specimens PA2011-7 Set 45 (BOLD Specimen
ID PA2011007135) and PA2011-7 Set 69 (BOLD Specimen ID PA2011007163) and are
presented in Appendix A (D-E).



Figure 8. Forcepia (Forcepia) forcipula specimens PA2011-7 Set 45 (A) and PA2013-8 Set 55
(B). Note that spicule measurements for specimen PA2013-8 Set 55 are not reported here.
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Figure 9. Forcepia (Forcepia) forcipula collection locations. Northwest Atlantic Fisheries
Organization (NAFO) Divisions are indicated in black. The exclusive economic zones of Canada
and Greenland are indicated in red. Depth contours at 500m intervals (500 to 3000 m) are in light

gray.



Figure 10. Forcepia (Forcepia) forcipula spicules from specimen PA2011-7 Set 69. Styles (A),
Arcuate isochelae I (B), Arcuate isochelae 11 (C), Forceps (D), Sigmas (E).




Table 3. Measurements of spicules from specimens of Forcepia (Forcepia) forcipula, all reported as minimum-(average)-maximum

for length (top line) x width (bottom line).
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Collection

n

Styles

Isochelae |

Isochelae 11

Forceps

Sigmas

PA2011-7 Set 45

30

464.2-(531.2)-590.9
X 9.4-(12.5)-15.9

28.4-(39.2)-44.1
X 3.7-(4.6)-6.3

12.9-(18.7)-22.3
X 1.4-(2.0)-2.8

9.4-(14.7)-18.5
X 1.4-(1.7)-2.4

33.6-(43.2)-62.0
X 2.9-(3.9)-5.2

PA2011-7 Set 69

30

544.3-(593.0)-641.1
X 9.7-(12.2)-14.3

29.0-(41.3)-49.5
X 3.9-(5.2)-6.7

16.9-(19.5)-22.0
X 1.6-(2.3)-2.8

12.3-(16.0)-19.2
X 1.4-(1.8)-2.5

27.6-(48.7)-74.7
X 2.5-(4.2)-6.4

PA2010-9 Set20

10

495.0-(528.9)-553.4
x 11.9-(14.4)-16.6

27.8-(36.4)-44.4
x 3.4-(5.8)-6.8

18.1-(19.5)-21.2
x 1.7-(2.0)-2.3

14.2-(14.8)-16.2
x 1.4-(1.9)-2.5

38.5-(45.0)-55.9
X 2.6-(4.0)-5.2

PA2012-7 Set 201

10

533.9-(579.0)-608.0
x 10.8-(12.0)-13.3

37.6-(41.9)-48.6
X 4.8-(6.4)-8.4

15.3-(18.3)-21.6
X 2.0-(2.2)-2.4

12.4-(15.2)-18.2
x 1.4-(1.7)-2.0

31.7-(44.2)-63.9
x 3.1-(4.2)-5.1

PA2010-9 Set 155

10

536.8-(569.0)-616.2
x 10.8-(13.4)-15.5

38.2-(41.1)-47.1
x 4.0-(5.0)-6.8

16.6-(18.4)-20.7
x 1.7-(2.0)-2.4

12.9-(15.7)-17.5
X 1.5-(1.8)-2.0

32.4-(43.2)-68.5
X 2.6-(4.1)-5.9

PA2011-7 Set136

10

524.1-(582.4)-627.2
x 10.5-(12.3)-13.7

42.5-(44.8)-47.7
X 4.6-(5.4)-6.4

16.6-(18.4)-20.0
X 1.6-(2.0)-2.4

11.3-(12.9)-16.3
x 1.2-(1.6)-1.9

33.4-(60.8)-77.0
X 3.3-(4.6)-5.9

PA2014-7 Set 80

10

539.0-(583.3)-625.2
x 12.1-(13.3)-17.0

41.8-(44.5)-48.0
X 3.9-(4.8)-5.6

16.6-(18.6)-21.0
x 1.7-(2.0)-2.6

11.3-(15.3)-17.3
x 1.5-(1.6)-1.8

29.5-(45.8)-82.1
X 2.8-(4.0)-5.6

PA2011-7 Set 86

30

494.1-(552.9)-609.1
x 10.2-(12.7)-15.2

32.1-(37.0)-43.1
X 3.4-(4.2)5.2

16.6-(19.3)-22.3
X 1.4-(2.0)-2.5

10.5-(16.2)-20.6
x 1.4-(1.6)-2.1

31.1-(41.6)-65.1
X 2.6-(3.6)-4.8
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ITIS TSN 659695 (subgenus)
Forcepia (Forcepia) aff. japonica WORMS AphialD 168851 (subgenus)

Species description

Sponge is beige to brown with a soft slightly compressible consistency and partially covered in a
thin and slightly convoluted surface membrane. Disperse holes or canals are visible in areas
where the surface membrane is missing. Foreign material including dead pieces of coral and
foraminiferans may be incorporated into the surface of the specimen (Figure 11). Three
specimens were examined ranging from 1.5 to 8 cm in length and 0.5 to 3 cm thick.

Habitat information

Davis Strait and southwest of Davis Strait at 528-759 m depth (Figure 12).

Spicules (Table 4, Figure 13)

Megascleres: Styles 483-824 by 10-19 um, gently curved with a smooth surface and gradually
tapering to a defined point. Tylotes 375-592 by 10-19 um, slightly inequiended and sometimes
more tornote or strongyle like with curved terminals but with poorly defined or no terminal
swellings.

Microscleres: Arcuate isochelae in two size categories, 25-39 by 3-6 um (Isochelae 1) and 16-26
by 2-3 um (Isochelae I1), however there may be a continuum in sizes. Forceps very small (5-8
um) and U-shaped with even legs. Only visible at high magnification (400 x or higher).
Contorted (C or S shaped) sigmas in two size classes: 100-165 by 7-15 um (Sigmas I) and 59-97
by 5-8 um (Sigmas I1).

Distinguishing characteristics

This species is distinguished from other Forcepia species by its very small forceps (< 10 um)
visible only at 400 x magnification or higher.
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Taxonomic remarks

Forcepia japonica was originally described by Koltun (1959) and has a spicule complement that
matches our Forcepia (Forcepia) aff. japonica in shape; however spicule measurements differ
considerably. Both have tylotes and smooth gently curved styles for megascleres; microscleres
are arcuate isochelae, sigmas and small forceps. Koltun measured the following: styles 270-353
by 14-19 um, tylotes 249-312 by 8-10 um, chelae 21-25 pum, sigmas 33-54 um and forceps 7-10
um. Forcepia (Forcepia) aff. japonica has larger megascleres. For microscleres F. (F.) aff.
japonica has two size classes of sigmas instead of one — with both classes larger than F.
japonica. Chelae in F. japonica match our small size class but are smaller than our large class.
Forceps are markedly small and equal in length. Based on spicule size differences and also the
different collection locations (off Japan coast for Forcepia japonica) we do not believe that F.
japonica and F. (F.) aff. japonica are the same species. The latter is a provisional name pending
further comparisons with other described species within the same subgenus.

A CO1 barcode for specimen PA2011-7 Set 139 (BOLD Specimen ID PA2011007639) is
included in Appendix A (F).



Figure 11. Forcepia (Forcepia) aff. japonica specimen PA2011-7 Set 139 showing opposite
sides.




80°W 70°W 60°W

BAFFIN =7
ISLAND

65°N

S

| T
0 112.5 225

Kilometers

Figure 12. Forcepia (Forcepia) aff. japonica collection locations.



Figure 13. Forcepia (Forcepia) aff. japonica spicules: Styles (A), Tylote (B), Isochelae | (C),
Isochelae 1l (D), Forceps (E), and Sigmas | (F) and Sigmas Il (G).
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Table 4. Forcepia (Forcepia) aff. japonica spicule measurements, all reported as minimum-average)-maximum for length (top line) x
width (bottom line) in micrometers (um).

Collection n Styles Tylotes Isochelae I  Isochelae Il Forceps Sigmas | Sigmas |1
PA2011-7
Set139 30 599.4-(697.1)-824.1 429.9-(525.6)-592.0 27.4-(30.7)-35.7 16.3-(19.4)-26.0  4.8-(6.1)-7.6  118.4-(148.9)-165.2  63.8-(79.8)-97.3

x11.5-(14.8)-18.9  x10.5-(14.1)-18.8  x35-(4.4)55  x1.9-(2.7)-34  x1.0-(1.2)-14  x7.0-(11.9)-15.3 X 4.6-(6.0)-8.2

PA2010-9

Set160 10 490.8-(524.8)-570.3  400.4-(437.9)-467.1 26.8-(33.1)-39.1 17.1-(20.1)-24.0 ~ 4.9-(6.2)-7.4  99.8-(107.8)-115.2  64.6-(73.7)-85.6
x9.7-(125)-155  x10.3-(12.0)-13.9  x3.0-(4.1)-54  x2.0-(2.6)31  x1.0-(1.2)-1.6 X 8.7-(9.7)-10.5 X 4.8-(6.0)-7.9

PA2010-9

Set 159 10  483.4-(514.3)-542.2 375.4-(414.8)-4456 24.6-(33.0)-36.5 20.1-(21.8)-23.1  4.8-(6.0)-7.1  101.6-(107.9)-113.8  58.9-(71.1)-79.0

x9.7-(122)-13.9  x10.8-(13.2)-17.3  x3.2-(4.9)-65  x24-(2.9)32  x1.1-(1.3)-15 X 8.4-(9.6)-10.7 x 5.9-(6.3)-6.8
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ITIS TSN 659695 (subgenus)
Forcepia (Forcepia) thielei (Lundbeck, 1905) WORMS AphialD 168877

Species description

Sponge is beige to brown, soft, dense and slightly compressible. The specimens were irregular in
shape — presumably pieces of erect lamellate (fan shaped) sponges. The surface is smooth,
sometimes with a thin membrane partially intact, but punctate with disperse holes ranging from <
0.5 to 3 mm. As in Lundbeck’s original description, one side is more grooved with larger visible
holes and channels (Figure 14). Six of ten specimens were examined, ranging from 3 to 12 cm in
length and with an even thickness of 0.5 to 2 cm.

Habitat information
Southwest of Davis Strait at 481-1429 m depth (Figure 15).
Spicules (Table 5, Figure 16)

Megascleres: Styles 563-796 by 12-20 um are straight, curved or sinuous with a smooth surface
and even thickness along most of the length. The point is relatively short. Tylotes are 330-473 by
5-9 um, with a straight shaft and pronounced and near-equal swollen ends.

Microscleres: Arcuate isochelae are 17-35 by 2-5 um. Forceps are 32-60 by 2-4 um and
acanthose with terminal knobs and a characteristic shape. As described by Lundbeck (1905) one
leg is noticeably longer. Near the forcep curve the two legs diverge. The shorter leg ends bending
outward. The longer leg continues to turn outward but then angles back in, forming an even
curve. Variations in which the legs are even in length or crossed over each other are also seen.
Sigmas are 111-168 by 5-8 pum and planar or nearly planar.

Distinguishing characteristics

This species is distinguished from other Forcepia species in our collections by its characteristic
forcep shape and by having a single size class for each of the microscleres. The planar sigmas are
also noticeably large.

Taxonomic remarks

Our specimens match those in Lundbeck’s original description, both in morphology, including
having two distinct surfaces with one more grooved and uneven, and in spicule measurements
and composition. Lundbeck (1905) reported styles 570-720 um, tylotes 340-400 pum, arcuate
isochelae 21-33 um, forceps 37-60 um and planar or near planar sigmas 110-130 pum. Our
measurements overlap these but span a greater size range for each spicule type (Table 13).

A COl1 DNA barcode sequence for specimen PA2011-7 Set 36 (BOLD Specimen ID
PA2011007115) is included in Appendix A (G).
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Figure 14. Forcepia (Forcepia) thielei specimen PA2011-7 Set 36 showing grooved and smooth
surfaces.
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Figure 15. Forcepia (Forcepia) thielei collection locations. Northwest Atlantic Fisheries
Organization (NAFO) Divisions are indicated in black. The exclusive economic zones of Canada
and Greenland are indicated in red. Depth contours at 500m intervals (500 to 3000 m) are in light

gray.



Figure 16. Forcepia (Forcepia) thielei spicules: Style (A), Tylote (B), Ttylote end detail (C),
Arcuate isochelae (D), Forceps (E), Sigma (F). A and B same scale. D-F same scale.
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Table 5. Forcepia (Forcepia) thielei spicule measurements, all reported as minimum-(average)-maximum for length (top line) x width
(bottom line) in micrometers (um).

Collection n Styles Tylotes Isochelae Forceps Sigmas
PA2011-7 Set36 30 579.4-(699.6)-795.6 391.2-(440.1)-473.2 20.1-(25.5)-35.1 35.4-(45.1)-59.2 129.5-(153.1)-168.0
x 11.8-(15.5)-19.6 x 4.7-(6.8)-8.9 X 2.4-(3.1)-4.7 x 2.1-(2.6)-3.6 x 4.5-(6.2)-7.5
PA2011-7 Set 132 10 630.7-(680.2)-725.7 338.6-(376.6)-395.4 22.0-(26.2)-28.6 39.1-(45.2)-50.4 129.3-(139.8)-149.6
x 11.8-(15.8)-18.4 x 5.1-(6.8)-8.6 x 2.5-(3.0)-3.5 X 2.4-(2.7)-3.0 x 5.2-(5.8)-6.3
PA2013-7 Set 152 10 563.7-(608.1)-661.7 329.9-(370.4)-424.6 23.8-(26.9)-29.2 31.5-(42.6)-47.9 118.6-(130.8)-156.5
x 11.8-(14.2)-16.7 x 5.3-(6.1)-7.5 X 2.4-(2.8)-3.3 x 2.1-(2.6)-3.3 x 5.0-(5.8)-6.3
PA2013-8 Set 147 10 661.9-(709.0)-756.4 376.1-(400.4)-441.2 24.4-(27.7)-29.9 44.3-(47.0)-49.3 130.9-(142.3)-160.2
x 14.3-(16.3)-18.7 x 4.6-(6.1)-7.3 x 2.5-(2.8)-3.3 x 2.1-(2.6)-3.2 x 5.1-(6.2)-7.1
PA2014-7 Set 145 10 638.7-(671.9)-707.7 347.9-(382.6)-398.3 16.9-(22.9)-28.3 36.4-(42.4)-46.7 111.0-(129.6)-140.2
x 11.8-(15.6)-17.2 x 5.3-(6.0)-6.9 x 2.2-(2.8)-3.5 x 2.1-(2.4)-3.0 x 5.8-(6.6)-7.3
PA2013-8 Set 41 10 617.3-(669.6)-737.1 379.5-(402.5)-425.2 21.0-(24.6)-28.5 42.8-(48.8)-57.8 129.3-(135.5)-141.6

x 12.2-(16.3)-20.4

X 5.6-(6.6)-7.4

X 2.1-(2.5)-2.9

X 2.1-(2.5)-3.2

X 5.6-(6.8)-7.6
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ITIS TSN 659696 (subgenus)
Forcepia (Leptolabis) cf. brunnea (Topsent, 1904) WORMS AphialD 238706

Species description

A single lump-like fragment 3.5 cm long and 1.5 cm thick was recovered. It is light brown in
colour with a thin and easily detachable membrane covering part of the sponge (Figure 17 top).
The membrane covered surface is shiny out of water and pores are not clearly visible. The
consistency is soft and compressible (Figure 17).

Habitat information

Specimen collected in Davis Strait at 678 m depth (Figure 18).
Spicules (Table 6, Figure 19)

Megascleres: Acanthostyles 362-452 by 15-26 pum are slightly curved with disperse spines
angled away from the tip. Tylotes are 317-401 by 8-15 um with one end typically wider and
tapering toward the other. Like in Forcepia (Forcepia) fabricans the terminal swelling is more
visible at the narrow end of the tylote. In some instances, the tylote shaft is widest at its
midpoint.

Microscleres: Arcuate isochelae are 42-62 by 6-11 um with highly curved shafts and short alae
with distinct pointed or nearly pointed tips. Forceps are 68-92 by 3-6 um and morphologically
distinct when compared to the other Forcepia species in this report. As in other species the legs
are spined and have terminal knobs; however the thin forcep legs approach each other before
evenly flaring outward at their ends. Forceps with no clear spines were present but rare and may
be developmental forms. Sigmas are 75-106 by 4-8 um and typically contorted.

Distinguishing characteristics

Among the three species in this report that have acanthostyles this species is distinguished by the
characteristic shapes of the chelae and forceps — both of which are represented by a single size
class. The chelae have strongly curved shafts, similar to that observed in Lissodendoryx
(Lissodendoryx) complicata. The alae of the chelae in Forcepia (Leptolabis) cf. brunnea are
distinct in having pointed or near pointed tips. The microscope focal plane should be adjusted
during viewing to confirm this difference. The forceps are relatively large, comparable in size to
the large forceps with even legs in Forcepia (Forcepia) fabricans and Forcepia sp. 2. The
forceps in F. (L.) cf. brunnea are unique in having narrower legs that sharply taper toward the
terminal knobs. The legs also flare outward near their ends.
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Taxonomic remarks

This sponge has a spicule complement that is very similar to that described for Forcepia
(Leptolabis) brunnea (Topsent, 1904) — an encrusting sponge originally described as two
varieties: Leptolabis forcipula and Leptolabis forcipula var. brunnea. The two varieties
described by Topsent differed in color and in forcep length (85-100 um in the grey variety
Leptolabis forcipula and 40 pm in the brown variety Leptolabis forcipula var. brunnea). These
sponges have now been synonymized and transferred to the genus Forcepia with Leptolabis
taking a subgenus rank. The species epithet brunnea is applied to both, distinguishing it from
Forcepia forcipula. The growth form of our specimen Forcepia (Leptolabis) cf. brunnea cannot
be determined from the fragment in our collection, however like Topsent’s specimens the
ectosome is well defined with a thick membrane with no distinct holes in the membrane. Topsent
(1904) reports the following spicule measurements, listed for Leptolabis forcipula/Leptolabis
forcipula var. brunnea: acanthostyles 175-550 by 13 pum/200-475 by 15 um, tylotes 430 x 7
um/360-400 by 5 um, tridendate isochelae with a highly curved shaft 40-50 pm (rarely 30
um)/33 pm, forceps 85-100 um/40 pm, contorted sigmas 87-95 x 6-7 um/110 x 7 um. The
spicules in our specimens overlap with the spicule lengths reported for Leptolabis forcipula and
the widths are very close or overlapping — however the smallest measured acanthostyles in our
specimens were 362 um long. Leptolabis forcipula var. brunnea megascleres overlap in size with
our specimens and the sigma measurements nearly overlap; but both the isochelae and forceps in
Leptolabis forcipula var. brunnea are smaller than in our specimens. Topsent (1904) also notes
and illustrates acanthostyles with heavily spined heads. While some acanthostyles in our
specimen were more heavily spined at the style head, others were more evenly spined along the
full spicule length. Note that although we have not examined the arrangement of acanthostyles to
confirm that our specimen belongs to the subgenus Leptolabis we have assigned it to this
subgenus based on its similarity to published descriptions of Forcepia (Leptolabis) brunnea.

Comparisons of DNA barcodes between our specimen and the two varieties originally described
by Topsent (1904) would be needed to confirm that they are the same species. The CO1
sequence obtained for specimen PA2014-7 Set 78 (BOLD Specimen ID PA2014007550) is
included in Appendix A (H).
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Figure 17. Forcepia (Leptolabis) cf. brunnea specimen PA2014-7 Set 78 showing opposite
surfaces.
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Figure 18. Forcepia (Leptolabis) cf. brunnea collection location.



Figure 19. Spicules from Forcepia (Leptolabis) cf. brunnea specimen PA2014-7 Set 78.
Acanthostyles (A), Tylotes (B), Arcuate isochelae (C), Forceps (D), Sigmas (E). A and B same
scale. C-E same scale.
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Table 6. Measurements of spicules from specimens of Forcepia (Leptolabis) cf. brunnea all reported as minimum-(average)-
maximum for length (top line) x width (bottom line).

Collection n Acanthostyles Tylotes Isochelae Forceps Sigmas

PA2014-7Set78 30  361.8-(396.6)-451.6 316.8-(348.8)-400.6  41.5-(53.6)-61.8  68.1-(84.4)-92.3  75.4-(89.1)-105.8
x 15.1-(20.1)-26.5 X 8.5-(11.5)-15.4 X 6.1-(9.3)-11.3 X 2.9-(4.6)-6.3 X 3.8-(6.0)-7.6
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ITIS TSN 48049 (genus)
Forcepia sp. 1 WORMS AphialD 131921 (genus)

Species description

The sponge is compact and cushion-shaped, with tan or light brown colouration. It is soft and
slightly compressible. The texture is mostly smooth, and an outer membrane seems to be present
on at least one face of the sponge. Numerous pores can be found on each side. Two specimens
were found, one 2 cm long and 2 cm wide, and the other a small piece approximately 1 cm long
and 0.5 cm wide. Due to the small size of the second specimen, only the first one is examined
here (Figure 20).

Habitat information
Davis Strait at 667 and 721 m depth (Figure 21).

Spicules (Table 7, Figure 22)

Megascleres: Acanthostyles are 348-440 by 14-29 um, and are slightly curved along their length.
They are heavily spined, with slightly more prominent spines found near their heads. Tylotes are
340-441 by 6-11 pum.

Microscleres: Arcuate isochelae in two size classes: 33-41 by 4-6 um, and 19-23 by 2-3 pum.
Some chelae from the smaller class may have a slightly crooked shaft. Forceps are 9-15 by 2-3
pum. They are faintly acanthose, with legs that flare outward slightly before curving back inward.
Forceps with even and uneven legs can be found. Sigmas are 66-151 by 5-12 pm.

Distinguishing characteristics

This species is distinguishable more by its spicule complement than by its external morphology.
The presence of two size classes of isochelae, as well as the abnormally large sigmas, makes this
species unique in our collections.

Taxonomic remarks

This species has been placed within the genus Forcepia due to the presence of forceps. Further
classification to the subgenus level is not possible, as the arrangement of the acanthostyles could
not be determined from the fragments we examined.



Figure 20. Forcepia sp. 1 specimen PA2010-9 Set 162 showing opposite surfaces.
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Figure 21. Forcepia sp. 1 collection locations.



Figure 22. Forcepia sp. 1 spicules. Acanthostyles (A), Tylotes (B), Arcuate isochelae | (C),
Arcuate isochelae 11 (D), Forceps (E), Sigmas (F). A and B same scale. C-F same scale.
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Table 7. Measurements of spicules from specimens of Forcepia sp. 1 all reported as minimum-(average)-maximum for length (top
line) x width (bottom line).

Collection n Acanthostyles Tylotes Isochelae I  Isochelae 11 Forceps Sigmas

PA2010-9 Set
162 30 347.9-(393.9)-439.5 340.0-(406.0)-440.8  33.2-(36.1)-41.0 19.4-(21.6)-23.4 8.6-(13.0)-15.4 66.1-(96.9)-150.8

x 14.2-(22.8)-28.5 (n=16) X 6.4(7.9)-10.6  x4.4-(5.4)-6.4  x2.1-(2.6)-3.4 x2.1-(2.4)-2.8 x4.6-(7.6)-12.1
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ITIS TSN 48049 (genus)
Forcepia sp. 2 WORMS AphialD 131921 (genus)

Species description

The specimen consists of several irregularly-shaped fragments that are brown in colour. Their
consistency is fibrous and somewhat friable. Numerous pores and/or oscules are visible on the
surface, as are lines of prominent spicule tracts. One specimen was found, consisting of three
pieces. These measure 1.25-2 cm long by 0.75-1.25 cm wide (Figure 23).

Habitat information

Specimen found in Davis Strait at 513 m depth (Figure 24).

Spicules (Table 8, Figure 25)

Megascleres: Acanthostyles are 252-324 by 14-24 pum, with spines occurring on the head and
along the entire shaft of the spicule. The acanthostyles may be slightly bent toward the head.
Tylotes are 337-400 by 9-17 um, with poorly-defined heads. Tornotes 174-206 by 4-7 pm are
present, and these have mucronate ends. Typically, one endpoint is more pronounced than the
other.

Microscleres: Isochelae are arcuate and 20-37 by 2-5 um. There are two size classes of forceps.
Forceps | are large and acanthose, 54-80 by 3-6 um. Their legs flare outward toward their ends,
and they terminate in knobs. Forceps Il are thinner and much smaller, 19-33 by 2-3 um, and are
finely toothed. The legs can be either even or uneven in length. Sigmas are small and thin, 20-30
by 2-3 pum.

Distinguishing characteristics
This species can be distinguished by its spicule complement rather than by its external

morphology. The presence of both tylotes and mucronate tornotes in this specimen makes it
unique among the species of Forcepia that we have examined.
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Taxonomic remarks

Due to the presence of two size classes of forceps, this species was assigned to the genus
Forcepia. However, the presence of mucronate tornotes makes it uniqgue among our Forcepia
specimens and, to the best of our knowledge, atypical of that genus. While it is possible that one
or more spicule types are contaminants, we note that each spicule type detailed here is well-
represented in the spicule complement. As with Forcepia sp. 1, the species cannot be
taxonomically identified below the genus level, as the specimens we obtained were fragmented
and the position of the acanthostyles cannot be determined.
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Figure 23. Forcepia sp. 2 specimen PA2010-9 Set 109 fragments showing opposite surfaces.
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Figure 24. Forcepia sp. 2 collection location.



Figure 25. Forcepia sp. 2 spicules. Acanthostyles (A), Tylotes (B), Tornote (C), Arcuate
isochelae Il (D), Arcuate isochelae | with surrounding sigmas (E), Forceps | (F), Forceps 1l (G),
Sigmas (H). A and B same scale. D-H same scale.
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Table 8. Measurements of spicules from specimens of Forcepia sp. 2 all reported as minimum-(average)-maximum for length (top
line) x width (bottom line).

Collection n Acanthostyles Tylotes Tornotes Isochelae Forceps | Forceps 11 Sigmas
PA2010-9 30 252.0-(290.0)-323.8  336.7-(366.1)-  173.6-(190.0)-  20.1-(23.6)-37.2 53.9-(64.1)-71.9 18.9-(25.4)-33.4 19.8-(23.4)-30.9
Set 109 X 13.5-(17.6)-23.7 399.9 206.2 X2.4-(3.4)-46  x3.2-(5.6)-6.4  x15-(2.4)-33  x2.1-(2.4)-3.0
(n=29) x85-(12.1)-  x4.2-(5.3)-7.04 (n=17) (n=13)

16.7
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Descriptions of Lissodendoryx

ITIS TSN 659697 (subgenus)
Lissodendoryx (Lissodendoryx) complicata (Hansen, 1885) WORMS AphialD 168950

Species description

White to beige or brown bush-like sponge with flexible, somewhat elastic compressed (hon-
cylindrical) branches 0.5-1 cm wide that separate and rejoin in a net-like pattern, and terminate
dichotomously with short, rounded ends (Figure 26). A firm and thicker basal stalk gives rise to
the branches but is often missing in our specimens. The surface is slightly hispid and marked by
very small (< 1 mm) openings. Six of 24 specimens ranging in size from 8-20 cm long were
examined.

Habitat information

Davis Strait, south of Davis Strait and southern Baffin Bay shelf at 471-1478 m depth (Figure
27).

Spicules (Table 9, Figure 28)

Megascleres: Smooth and slightly curved styles 448-690 by 9-26 um which gradually taper
along their full length. Tylotes 209-360 by 4-8 um with nearly equal or equal swellings at the
ends.

Microscleres: Arcuate isochelae 27-69 by 5-13 um that are highly curved with a thick shaft and
well separated stubby alae. Sigmas in two size classes (I and I1): Sigmas | are contorted with one
end typically out of plane with the other and 31-60 by 2-4 um. Sigmas II on the other hand are
planar with inward curved ends and measure 15-23 by 2-3 um.

Distinguishing characteristics

This species can usually be distinguished by its morphology, including its bush-like body form
with anastomosing branches, and its slightly hispid perforated surface. Spicules are used for
confirmation — ensuring that the complement and measurements match those presented here. The
highly curved isochelae are distinct in combination with the smooth, tapering styles.
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Taxonomic remarks

Hansen’s original description (1885) as Reneira complicata lacks spicule measurements and
overlooks the characteristic curved arcuate isochelae, and instead describes only the overall
sponge external morphology, the specimen’s megascleres and possible sigmas. Surprisingly
Hansen describes and draws spicules which do not belong to Lissodendoryx complicata,
including oxeas and toxas — suggesting that he either examined the wrong spicule preparation or
his preparation was contaminated with foreign spicules. Fristedt (1887) newly described a Baffin
Bay specimen as a new species Clathria corallorhizoides n. sp. presenting measurements 0.5 mm
for styles, 0.32 mm for tylotes, 0.06 mm for arcuate isochelae and 0.04 and 0.02 for sigmas
(measured as distance between the two points), noting that the larger sigmas may be contorted (C
or S curved). These are consistent with our specimens, also collected from the same area.
Lundbeck (1905) examined both Hansen and Fristedt’s type specimens and concluded that
Hansen must have examined foreign spicules for his Reneira complicata description, but that his
specimen was in fact Lissodendoryx complicata. Lundbeck (1905) upheld the species epithet as
complicata while formalizing the genus transfer from Reneira to Lissodendoryx. Lundbeck
reported the following spicule measurements for Lissodendoryx complicata: styles 0.42-0.68
mm, strongyla to subtylota (our tylotes) 0.22-0.40 mm, arcuate chelae 0.04-0.058 mm, sigmas
0.042-0.055 mm and 0.017-0.023 mm. Our measurements overlap Lundbeck’s as well.
Amplification of a CO1 barcode was attempted on 100% ethanol preserved tissue from specimen
PA2012-7 Set 141, but was not sucessful.
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Figure 26. Lissodendoryx complicata specimen PA2012-7 Set 141; close up (top) and overview
(bottom).
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Figure 27. Location of collected specimens of Lissodendoryx (Lissodendoryx) complicata.



Figure 28. Lissodendoryx (Lissodendoryx) complicata spicules from specimen PA2012-7 Set
141. Styles (A), Tylotes (B), Arcuate isochelae (C), Sigmas I (D), Sigmas Il (E). C-E same scale.




Table 9. Lissodendoryx (Lissodendoryx) complicata spicule measurements, all reported as minimum-(average)-maximum for length
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(top line) x width (bottom line) in micrometers (m). N denotes the number of spicule measurements per specimen.

Collection n Styles Tylotes Sigmas | Sigmas |1 Isochelae
PA2012-7 Set 141 30  456.0-(513.8)-576.1 208.6-(256.7)-294.6 38.1-(40.9)-43.8 17.8-(19.7)-22.0 27.8-(47.0)-57.6
X 11.3-(17.9)-22.3 X 3.7-(5.00-6.6 x 15-(1.9)-28(n=5) X 2.1-(2.3)-2.6 x 6.5-(9.4)-13.1
PA2010-9 Set 149 10  508.5-(545.4)-5855  261.8-(309.2)-346.4 44.4-(53.0)-60.0 17.1-(19.8)-23.2 44.6-(53.7)-61.9
X 10.0-(19.5)-25.5 X 6.1-(7.3)-85  x 1.9-(2.4)-2.7 (n=5) X 2.1-2.3-2.6 X 5.0-(8.0)-10.9
PA2014-7 Set 86 10 547.8-(588.8)-642.0 267.0-(305.6)-338.3 41.0-(49.9)-60.3 17.5-(19.4)-20.9 35.0-(46.8)-53.1
x 16.7-(19.8)-21.8 X 4.2-(6.4)-7.5 x 2.1-(3.1)-3.9  x 1.9-22.2)-27 x 7.2-(8.6)-11.5
PA2010-9 Set 167 10  448.4-(558.4)-638.8 271.7-(292.4)-328.7 31.4-(42.4)-49.5 16.2-(17.9)-20.6  27.3-(45.0)-55.0
X 9.3-(18.5)-23.5 X 3.9-(4.9)-6.0 X 2.1-(2.4)-33 x 2.1-(2.3)-30 x 5.3-(7.4)-9.1
PA2012-7 Set 105 10 591.2-(640.1)-690.3 290.1-(338.1)-359.9 41.3-(48.0)-56.9 15.0-(18.1)-19.8 45.8-(53.3)-64.3
x 19.6-(22.0)-24.9 X 5.2-(5.8)-6.8 X 2.1-(25.2)-29 x 2.1-(2.3)-2.5 x 6.3-(9.2)-13.2
PA2014-7 Set 88 10 524.3-(599.9)-644.9 278.1-(300.9)-318.4 41.4-(48.1)-55.4 18.7-(20.6)-22.1 42.3-(52.5)-68.9
14.31-(19.74)-25.5 6.1-(6.8)-7.5 2.5-(2.8)-3.2 2.1-(2.2)-24  6.9-(9.2)-10.1
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ITIS TSN 659697 (subgenus)
Lissodendoryx (Lissodendoryx) indistincta (Fristedt, 1887) WORMS AphialD 168965

Species description

Yellow to brown sponge with a soft, slightly compressible consistency and smooth and
sometimes slimy surface that appears shiny out of water. The surface is marked by very fine
folds or canals giving it a grooved appearance. Lump like, sometimes with a few visible
openings on one end (Figure 29). Six of 24 specimens ranging in size from 3-8 cm long and 0.5-
3 cm thick were examined.

Habitat information

Hudson Strait, Ungava Bay, Davis Strait, Baffin Bay and northeast of Baffin Bay at 161-663 m
depth (Figure 30).

Spicules (Table 10, Figure 31)

Megascleres: Gently curved smooth styles or sparsely spined acanthostyles 337-470 by 10-19
um. Tornotes or tylotornotes 213-278 by 3-8 um with slightly swollen ends that terminate in
sharp points (mucronate) and sometimes have additional swellings along their length. Tornotes
ends may or may not be equal.

Microscleres: Arcuate isochelae (Isochelae I) 19-42 by 2-5 um and small isochelae (Isochelae 1)
8-15 by 2-3 um that appear sigma-like under 100x magnification but have reduced alae and a
toothy shaft (visible at 400x or above). Contorted sigmas are 33-60 by 2-5 pm.

Distinguishing characteristics

This species is distinguished by its smooth yet finely grooved surface (shiny out of water) and
lump-like appearance and by its characteristic small toothy chelae (observed at 400x
magnification), which are not observed in other species within our collections.
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Taxonomic remarks

Morphology and spicules in our specimens match the original description (Fristedt, 1887).
Fristedt reported smooth or sparsely spined styles 0.35 mm (0.35-0.417 mm on type re-
examination by Lundbeck, 1905), tornotes 0.2 mm, isochelae 0.025 mm and sigmas 0.05 mm.
Our measurements overlap but with a larger range for each spicule type. In contrast to Fristedt,
who measured sigmas by the distance between the two pointed ends, we recorded the longest
length from the two outermost curved edges. The small bihamate spicules (sigmas) 0.0065 mm
reported by Fristedt (1887) equate to small isochelae (isochelae I1) in our specimens and to those
reported by Lundbeck (1905), Hentschel (1929) and Koltun (1959). The isochelae Il have a
characteristic toothy shaft and very reduced alae only visible under high magnification (400x or
above). The L. (L.) indistincta small isochela drawing in the Systema Porifera (Hooper and Van
Soest 2002) does not show the toothy or lobed shaft that is characteristic of this spicule type. We
did not obtain a CO1 barcode for this species.



Figure 29. Lissodendoryx (Lissodendoryx) indistincta specimens PA2013-8 Set 128 (A) and
PA2011 Set 86 (B).
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Figure 30. Lissodendoryx (Lissodendoryx) indistincta collection locations. Northwest Atlantic
Fisheries Organization (NAFO) Divisions are indicated in black. The exclusive economic zones
of Canada and Greenland are indicated in red. Depth contours at 500m intervals (500 to 3000 m)
are in light gray.



Figure 31. Lissodendoryx (Lissodendoryx) indistincta spicules from specimen PA2013-8 Set
128. Smooth style (A), Acanthostyle (B), Tornote (C), Arcuate isochelae | (D), Isochelae Il (E),
Sigmas (F). A and B same scale.
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Table 10. Lissodendoryx (Lissodendoryx) indistincta spicule measurements, all reported as minimum-(average)-maximum for length
(top line) x width (bottom line) in micrometers (um).

Collection n Styles Tornotes Isochelae | Isochelae 11 Sigmas
PA2013-8 Set 128 30  367.8-(424.5)-469.5 219.3-(244.5)-262.7 20.3-(26.7)-42.2 9.6-(11.9)-18.3 32.6-(41.8)-47.5
x 10.0-(14.8)-19.1 X 4.5-(6.2)-7.8 X 2.1-(2.9)-4.8 X 2.1-(2.3)-3.0 X 2.5-(3.5)-4.2
PA2011-7 Set 45 10  373.6-(390.7)-409.0  237.3-(245.8)-264.0 23.5-(29.9)-40.7 7.5-(12.4)-143  32.6-(46.9)-51.2
X 12.8-(14.6)-17.1 X 5.5-(6.4)-8.4 X 2.2-(3.1)-4.4 X 2.1-(2.3)-2.9 X 2.9-(3.6)-4.3
PA2011-7 Set 47 10  359.8-(384.1)-411.0  215.0-(233.0)-244.9 21.4-(27.1)-35.5 9.6-(12.2)-13.4  45.4-(49.8)-56.1
X 11.8-(13.6)-15.0 X 2.8-(4.9)-6.7 X 2.4-(3.4)-4.8 x 2.1-(2.3)-2.6  x 3.2-(4.0)-4.6
PA2013-8 Set 129 10  363.8-(387.1)-404.6  212.6-(235.8)-278.1 19.8-(23.5)-38.6  10.8-(12.3)-13.2  38.2-(44.7)-59.3
X 12.1-14.6-18.5 X 4.2-(5.3)-6.2 X 2.1-(2.8)-4.6 X 2.1-(2.3)-2.8 x 2.7-(3.3)-3.8
PA2011-7 Set 95 10  336.6-(388.6)-427.4  217.2-(240.4)-264.2 19.2-(22.6)-25.6 9.0-(11.5)-13.1  38.6-(42.8)-47.4
X 9.8-(15.1)-17.8 X 5.1-(6.4)-7.2 X 2.4-(2.8)-3.3 X 2.1-(2.4)-2.7 X 3.0-(3.6)-3.9
PA2011-7 Set 110 10  373.0-(402.0)-430.8  217.8-(236.4)-264.3 18.9-(26.3)-40.2  10.4-(12.8)-14.7  39.1-(44.6)-50.5

x 11.7-(14.9)-17.1

X 4.3-(6.9)-8.0

X 2.2-(2.9)-3.8

x 2.1-(2.3)-2.9

X 2.3-(3.8)-5.0
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ITIS TSN 203973
Lissodendoryx (Lissodendoryx) lundbecki (Topsent, 1913) WORMS AphialD 168975

Species description

Specimens were beige to yellow in color with a slightly firm, non-compressible and fragile
consistency and were often collected as fragments. Fragments were leaf shaped with distinct
sides that differ in appearance. The surface of one side is sometimes wavy or thrown into folds
that can give rise to anastomosing branches (Figure 32 bottom). The body is porous with
elongate holes ranging in size from < 0.5 to 2 mm and fanning out radially. The surface shown in
the top panel of Figure 32 appears to have smaller more numerous holes. Surfaces are slightly
hispid with spicules projecting from the periphery of each pore (Figure 32). Eight of 21
specimens were examined and fragments ranged in size from 2 to 6 cm long and 0.5-1 cm thick.
Some specimens had a slimy whitish coating (possibly eggs) on parts of their surface.

Habitat information

Baffin Bay, Davis Strait and Hudson Strait at 472-909 m depth (Figure 33).

Spicules (Table 11, Figure 34)

Megascleres: Acanthostyles 179-349 by 11-26 pum have thorn-like spines typically more dense
on the style head and angled toward it. The acanthostyles are more sharply tapered than the large
class of acanthostyles in Lissodendoryx (Ectyodoryx) cf. foliata. Tornotes (163-227 by 3-7 pum)
have slightly unequal and sharply pointed (mucronate) ends.

Microscleres: Arcuate isochelae in two size categories, | and I1: 41-72 by 5-12 um (1) and 19-39
by 2-3 um (I1). Contorted sigmas 20-32 by 2-3 pum.

Distinguishing characteristics

Spicule types in this species also occur in Lissodendoryx (Ectyodoryx) cf. foliata and L. (E.) cf.
multiformis. These include acanthostyles, mucronate tornotes, arcuate isochelae and small
contorted sigmas. These sponges also have a second smaller class of acanthostyles that can be
used to distinguish them from L. (L.) lundbecki; however the small acanthostyles are not
consistently found and therefore may not be a reliable distinguishing character. L. (L.) lundbecki
can additionally be distinguished from Lissodendoryx (E.) cf. foliata by having two size classes
of chelae instead of one. It is distinguished from L. (E.) cf. diversichela and L. (E.) cf.
multiformis by having two classes of chelae instead of three and one size class of sigmas instead
of two.
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Taxonomic remarks

Topsent (1913) recovered the original specimens of Lissodendoryx (Lissodendoryx) lundbecki as
multiple broken fragments — consistent with the fragility observed in our collected specimens.
Topsent suggested that the multiple fragments were pieces of a single larger sponge with a
flabelliform body form. The morphological description of Topsent’s type specimen matched
what we observed in our specimens. The type specimen is leaf or plate shaped but instead of
being perfectly flat the sponge has a wavy or folded appearance with two distinct sides — one
with smaller more numerous holes than the other. The spicule complement of the type specimen
also matches our specimens. Topsent obtained the following spicule measurements, all of which
overlapped with our spicule measurements: acanthostyles 290-330 by 14-15 pum, tornotes 200-
210 by 5 pm, large isochelae 60 by 6 pm, small isochelae 22-25 um and sigmas 23 pm. Topsent
notes that beyond the two chela size categories, intermediate chela sizes were not uncommon and
this is consistent with our broader measured size ranges for chelae: 41-72 pm and 19-29 um.

CO1 sequences for specimens PA2014-7 Set 69 (BOLD Specimen ID PA2014007107) and
PA2010-9 Set 60 (BOLD Specimen ID PA2010009513) are given in Appendix A (I-J) and are
identical in 563 bp of overlap with the exception of a single unresolved base.



Figure 32. Lissodendoryx (Lissodendoryx) lundbecki specimen PA2012 Set 3 showing opposite
surfaces. Note that spicule measurements for this specimen are not included in Table 11.
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Figure 33. Lissodendoryx (Lissodendoryx) lundbecki collection locations. Northwest Atlantic
Fisheries Organization (NAFO) Divisions are indicated in black. The exclusive economic zones
of Canada and Greenland are indicated in red. Depth contours at 500m intervals (500 to 3000 m)
are in light gray.



Figure 34. Lissodendoryx (Lissodendoryx) lundbecki spicules from specimen PA2014-7 Set 69.
Acanthostyle (A), Acanthostyle spine detail (B), Tornote (C), Arcuate isochelae | (D), Arcuate
isochelae Il (E), Sigmas (F). D-F same scale.
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Table 11. Lissodendoryx (Lissodendoryx) lundbecki spicule measurements, all reported as minimum-(average)-maximum for length
(top line) x width (bottom line) in micrometers (um).

Collection n Acanthostyles Tornotes Isochelae | Isochelae 11 Sigmas
PA2014-7 Set69 30  273.6-(306.1)-332.3  176.6-(192.1)-214.7 44.9-(56.9)-63.5 20.8-(25.4)-39.3 20.9-(24.7)-30.5
X 5.6-(8.6)-11.0 x 2.1-(3.5)-5.0
X 11.2-(16.1)-19.6 X 4.1-(5.3)-6.8 (n=28) (n=32)  x 2.1-(2.4)-3.2
PA2010-9 Set60 30  264.4-(316.5)-349.3  171.7-(197.6)-227.2 47.9-(56.6)-62.6 21.1-(25.2)-30.0 22.1-(26.2)-30.9
X 4.2-(5.5)-6.7 X 5.1-(9.8)-12.3
X 13.4-(18.3)-25.1 (n=23) (n=12) X 2.9-(4.0)-5.3  x 2.1-(2.4)-2.9
PA2010-9 Set 62 10  273.1-(307.1)-332.8  179.6-(194.7)-208.6 50.9-(54.9)-60.7 23.7-(25.9)-29.9 22.6-(26.3)-31.5
X 12.8-(14.7)-17.2 X 4.3-(5.0)-5.8 X 7.0-(8.9)-10.5 X 2.8-(3.9)-5.8 X 2.1-(2.4)-2.6
PA2014-7 Set16 10  179.0-(306.4)-335.1  177.7-(194.0)-211.8 56.9-(62.4)-68.2 22.8-(25.5)-31.3 21.2-(25.3)-28.2
X 14.3-(19.0)-25.6 X 2.9-(4.8)-5.6 X 7.2-(9.5)-11.7 X 2.8-(3.3)-4.7 X 2.1-(2.5)-2.9
PA2014 Set 49 10  227.2-(261.7)-285.9  173.6-(191.6)-204.1 51.7-(59.9)-71.8 21.5-(26.9)-36.1  22.6-(24.7)-27.0
x 13.5-(15.5)-16.6 X 4.5-(5.0)-5.6 X 7.8-(9.4)-10.9 X 2.6-(3.9)-6.8  x 2.2-(2.5)-3.0
PA2012-7 Set
101 10 274.9-(296.4)-321.6  180.4-(194.9)-224.2 44.2-(56.0)-64.5 21.6-(23.8)-27.4  23.8-(25.9)-28.5
X 13.1-(17.1)-20.2 X 4.3-(5.5)-6.2 X 5.6-(8.4)-10.8 X 3.0-(3.7)-4.5 X 2.1-(2.5)-3.0
PA2011-7 Set
168 10  260.1-(300.9)-349.0  191.3-(205.2)-216.1 40.8-(49.5)-61.4 20.7-(25.3)-33.3  20.9-(22.5)-25.5
X 16.7-(20.9)-26.0 X 4.8-(6.1)-7.3 X 5.9-(8.0)-10.4 x 3.0-(4.2)-5.6 X 2.2-(2.6)-3.3
PA2013-8 Set
116 10  277.5-(292.0)-301.9  162.9-(186.6)-208.2 41.3-(51.4)-59.4 18.9-(22.6)-26.0  20.3-(22.2)-23.4

x 15.0-(18.1)-21.3

X 5.2-(6.0)-6.6

X 5.8-(7.0)-8.8

X 3.0-(3.3)-3.8

X 2.1-(2.2)-2.4
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ITIS TSN 203974
Lissodendoryx (Lissodendoryx) stipitata (Arnesen, 1903) WORMS AphialD 168994

Species description

The sponge consists of a single leaf or blade attached to a stalk, which in turn is anchored to a
pebble. The stalk is firm and appears slightly translucent. The blade is thick and beige in color in
ethanol and is composed of dense spicule tracts, giving it a brush-like appearance. The
consistency is somewhat compressible, with soft tissue surrounding the fibrous spicule tracts.
Holes or grooves are also visible at and below the surface (Figure 35). Only one specimen (5 cm
long and 2 cm wide) was collected.

Habitat information
Specimen found in Davis Strait at 398 m depth (Figure 36).
Spicules (Table 12, Figure 37)

Megascleres: Styles are 426-676 by 11-20 um, and are smooth, gently curved and fusiform in
shape, widening at their mid-point. Tornotes are 364-473 by 6-11 um with unequal ends.

Microscleres: Arcuate isochelae are 29-40 by 2-4 um. Their shafts are gently curved and alae are
elliptical and relatively narrow.

Distinguishing characteristics

This species is morphologically distinct among the sponges in this report, with a thick fleshy
blade, composed of numerous spicule tracts, attached to a thin translucent stalk. Nonetheless
spicules should be examined to distinguish it from other small stalked sponges including
carnivorous sponges and sponges in the Order Suberitida. Among the Lissodendoryx species in
this report this sponge uniquely lacks sigmas. Spicules include only smooth styles, tornotes, and
arcuate isochelae.

Taxonomic remarks

The external morphology of our specimen matches the original description (Arnesen, 1903) and
in Koltun (1959). Arnesen described two different types of megascleres: thick, crooked styles
600 by 19 um, and tornotes (which he termed subtylostrongyla, measurements were not given);
and arcuate isochelae 36 pm long for microscleres. Koltun’s style and chelae measurements
overlap Arnesen’s: styles 390-620 by 12-16 pm and arcuate isochelae 32-45 um long. Tornotes
measured 310-488 by 6-10 pum. Our spicule measurements overlapped those reported by both
Arnesen and Koltun. We did not obtain a CO1 barcode for this species.



82

Figure 35. Lissodendoryx (Lissodendoryx) stipitata specimen PA2010-9 Set 135 showing
opposite surfaces.
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Figure 36. Lissodendoryx (Lissodendoryx) stipitata collection location.



Figure 37. Lissodendoryx (Lissodendoryx) stipitata spicules from specimen PA2010-9 Set 135.
Styles (A), Tornotes (B), Arcuate isochelae (C). A and B same scale.
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Table 12. Lissodendoryx (Lissodendoryx) stipitata spicule measurements, all reported as minimum-(average)-maximum for length
(top line) x width (bottom line) in micrometers (um).

Collection n Styles Tornotes Isochelae

PA2010-9Set 135 30 425.9-(582.3)-676.2  364.2-(409.5)-473.2  28.7-(33.7)-39.8
x 11.2-(15.2)-19.6  x 5.8-(8.9)-11.4 (n=8)  x 2.1-(3.0)-3.8
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ITIS TSN 203971
Lissodendoryx (Ectyodoryx) cf. diversichela (Lundbeck, 1905) WORMS AphialD 1334332

Species description

Specimens were beige in color with a soft friable consistency. Portions of the surface are
covered with a very thin membrane and the surface is marked by holes measuring <1 to 3 mm in
diameter. Canals or breaks in the specimen surface are visible as well (Figure 38). Two
specimens 2-2.5 cm long by 0.5-1 cm thick were examined.

Habitat information

South of Davis Strait near Hudson Strait at 501-745 m depth (Figure 39).

Spicules (Table 13, Figure 40)

Megascleres: Gradually tapering acanthostyles in two size categories 253-390 by 8-24 um and
90-126 by 6-8 um with the heads of the small acanthostyles more heavily spined. Tornotes are
tylote-like 223-287 by 5-8 um with terminal swellings but still terminate in abruptly pointed
(mucronate) ends. One end is typically wider than the other.

Microscleres: Arcuate isochelae in three size categories (I=large, Il=medium, Ill=small).
Isochelae | are 52-79 by 8-18 um and characteristic in shape with a strongly curved shaft and
short alae. Isochelae Il are 19-34 by 2-5 um. Isochelae 11l are 9-16 by 2-3 um. Sigmas were
contorted and fall in two size categories. Sigmas | are 27-53 by 2-4 um and sigmas II are 64-94
by 4-5 um.

Distinguishing characteristics

Lissodendoryx (Ectyodoryx) cf. diversichela is recognizable by the following spicule
complement: one or two size classes of acanthostyles, tornotes, three size classes of chelae and
two size classes of sigmas. This spicule complement is also seen in Lissodendoryx (Ectyodoryx)
cf. multiformis with overlapping spicule measurements. The two species are difficult to
distinguish, differing consistently only in the shape of the large chelae. L. (E.) cf. diversichela
has large isochelae with a strongly curved shaft and short alae (see Figure 19D), similar to the
chelae of Lissodendoryx (Lissodendoryx) complicata. The small isochelae of L. (E.) cf.
diversichela are similarly shaped, with moderately to strongly curving shafts and small alae. By
contrast, the small isochelae of L. (E.) cf. multiformis have longer alae, giving them a diamond-
like shape when face up. This morphology may occur in the small isochelae of L. (E.) cf.
diversichela as well, but it is less typical. Beyond the subtle differences in chela morphology L.
(E.) cf. diversichela and L. (E.) cf. multiformis barcodes from L. (E.) cf. diversichela specimen
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PA2011-7 Set 135 and L. (E.) cf. multiformis specimen PA2011-7 Set 157 were obtained and
were not identical. Only a partial sequence (383 nucleotides) for L. (E.) diversichela was
obtained however in a 383 nucleotide overlap the sequence were 97.1% similar to that for L. (E.)
cf. multiformis. The sequences for both were medium or low quality so high quality full length
CO1 sequences will be required for a full comparison. The specimens of L. (E.) cf. diversichela
and L. (E.) cf. multiformis were collected from different areas with the former collected south,
close to Hudson Strait and the latter collected north in Davis Strait. L. (E.) cf. diversichela is also
similar in spicule complement to Lissodendoryx sp. 1, but Lissodendoryx sp. 1 differs in having
tylotes instead of tornotes.

Taxonomic remarks

The type specimen described by Lundbeck (1905) was collected as flattened fragments where the
largest piece was 0.8 cm thick and 4.5 cm long and is irregular and leaf shaped — possibly a
portion of a larger flabelliform sponge. It is described as having a smooth surface and a thin
dermal membrane. Morphologically this is consistent with our specimens of Lissodendoryx
(Ectyodoryx) cf. diversichela. Lundbeck reports the following spicule measurements: gently
curved acanthostyles 340-429 by 13-21 um, straight or slightly curved tornotes 238-280 by 5-6
um, large arcuate isochelac 47-71 by 6-14 um, medium isochelae 18-28 by 2-3 um and small
chelae 10-15 by 4 um and contorted sigmas 23-85 by 1-3 um. Chelae intermediate in size are
mentioned as well. All measurements overlap those in our specimens. Notably the characteristic
large isochelae described and illustrated by Lundbeck match those in our specimens. Specifically
Lundbeck describes large chelae that are very characteristic with their shafts strongly curved
almost to a semi-circular and with short and stubby alae and teeth. Since Lundbeck did not report
the presence of small acanthostyles in his specimens, we have retained the cf. designation for L.
(E.) cf. diversichela because of small acanthostyles were present in one of our specimens but are
not documented in the type specimen (Lundbeck 1905). Given that a small class of acanthostyles
is characteristic of the subgenus Ectyodoryx it is curious that this sponge is assigned to the
subgenus without documented small acanthostyles. Nonetheless small acanthostyles found in one
of our two specimens supports inclusion of this species in Ectyodoryx. It is possible that this
spicule type is absent in some specimens or restricted to only certain areas of the sponge body.

A partial CO1 barcode (383 nucleotides long) was obtained for specimen PA2014-7 Set 135
(BOLD Specimen ID PA2014007310) and is included in Appendix A (K).
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Figure 38. Lissodendoryx (Ectyodoryx) cf. diversichela specimen PA2011-7 Set 112.
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Figure 39. Lissodendoryx (Ectyodoryx) cf. diversichela collection location. Northwest Atlantic
Fisheries Organization (NAFO) Divisions are indicated in black. The exclusive economic zones
of Canada and Greenland are indicated in red. Depth contours at 500m intervals (500 to 3000 m)
are in light gray.




Figure 40. Lissodendoryx (Ectyodoryx) cf. diversichela spicules from specimen PA2010-9 Set
135. Acanthostyles I (A), Acanthostyles Il (B), Tornotes (C), Arcuate isochelae I (D), Il (E) and
I (F), Large sigmas (G) Small sigmas Il (H). A-H, same scale.
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Table 13. Lissodendoryx (Ectyodoryx) cf. diversichela spicule measurements, all reported as minimum-(average)-maximum for length

(top line) x width (bottom line) in micrometers (um).

Acanthostyles  Acanthostyles Isochelae
Collection n I 1 Tornotes Isochelae I Isochelae 1 i Sigmas | Sigmas 11
PA2014-7 Set 253.1-(289.0)- 89.5-(114.4)- 242.3-(266.7)-  52.9-(66.0)- 19.5-(22.8)- 9.1-(11.6)- 26.6-(38.1)- 63.6-(72.6)-
135 30 326.3 126.5 287.1 79.0 30.0 14.5 52.6 82.5
8.2-(12.5)- 2.5-(3.2)- 2.1-(2.4)- 2.1-(2.6)-3.5 3.7-(4.2)-5.1
8.3-(12.7)-16.1 5.8-(7.0)-8.4 4.6-(5.7)-8.0 18.4 4.8 2.8 (n=24) (n=6)
PA2011-7 Set 343.1-(390.5)- 222.7-(246.5)- 51.8-(60.1)- 18.8-(24.2)- 9.6-(11.9)- 27.4-(41.0)- 73.8-(85.7)-
112 30 437.9 270.2 72.5 33.6 16.2 53.7 94.2
15.4-(19.5)- 8.5-(11.6)- 2.2-(3.2)- 2.1-(2.4)- 2.1-(2.8)-3.6 3.8-(4.4)-54
23.7 4.7-(6.6)-8.0 16.1 5.0 2.9 (n=22) (n=8)
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ITIS TSN 659700 (subgenus)
Lissodendoryx (Ectyodoryx) cf. foliata WORMS AphialD 168919

Species description

Sponge is pinkish-beige with a soft, friable consistency. Mound to irregular shaped. Surfaces are
slightly hispid; however the outer surface and choanosome are difficult to distinguish. The body
is porous, with holes ranging in size from 0.5 to 3 cm (Figure 41). Five pieces ranging in size
from 1-6 cm long and 0.5-2 cm thick were examined. Two specimens each were examined from
PA2010-9 Set 107 and PA2014-7 Set 70.

Habitat information

Davis Strait at 539-707 m depth (Figure 42).

Spicules (Table 14, Figure 43)

Megascleres: Acanthostyles in two size categories (I and Il). The larger acanthostyles (I) are
250-321 by 11-19 um, sparsely spined, taper gradually and are sometimes slightly curved. The
small acanthostyles are 76-146 by 4-14 um, have expanded and more densely-spined heads and
taper sharply. Small acanthostyles were rare or absent in some spicule preps. Tornotes are 165-
223 by 5-9 pum with tylote-like swollen ends that are slightly unequal and sharply pointed
(mucronate). Additional swellings sometimes occur on the tornote shaft.

Microscleres: Arcuate isochelae 20-38 by 3-6 um and small contorted sigmas 21-32 by 2-4 um.

Distinguishing characteristics

This species is distinguished by its spicule characteristics including two size classes of
acanthostyles and one size class each of tornotes, arcuate isochelae and sigmas. While small
acanthostyles are missing in some of our specimens the possession of small acanthostyles is a
character of the subgenus Ectyodoryx. This sponge is easily distinguished from the other
Lissodendoryx (Ectyodoryx) sponge in this report because Lissodendoryx (Ectyodoryx) cf.
diversichela and L. (E.) cf. multiformis have multiple size classes of both chelae and sigmas.
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Taxonomic remarks

Lissodendoryx (Ectyodoryx) foliata was originally described by Fristedt (1887) as Hastatus
foliata, and later transferred to the genus Ectyodoryx before assigning it to the genus
Lissodendoryx while keeping Ectyodoryx as the subgenus. The type specimen collected from the
east coast of Greenland is described as a small leaf-shaped sponge 3.5 cm long and only 3 mm
thick. This description is not consistent with the lump-like sponge collected in PA2010-9 Set
107; as indicated by Fristedt the sponge is very fragile and the type specimen is probably a small
fragment. The surface of the type specimen is smooth and described as perforated by many small
disperse holes. Fristedt describes and draws the spicules of the type specimen including curved
acanthose pointed spicules (styles) 130-300 um in length, smooth spicules with mucronate ends
(tornotes) 200 pum in length, isochelae 35 um in length and thin C and S curved sigmas 20 pm in
length. The original description lacked details of the skeleton however Lundbeck (1909)
examined the type specimen and confirmed that it had echinating acanthostyles — a characteristic
of the subgenus Ectyodoryx.

Topsent (1928) describes a thin encrusting sponge not more than 1 mm thick with a matching
spicule complement and identified it as Ectyodoryx foliatus. However, the megasclere lengths
reported by Topsent are considerably longer than those reported by Fristedt (260-315 by 3-8 um
vs. 200 pm for tornotes and 420-490 by 14-15 pm vs. 247-321 by 11-19 um for large
acanthostyles). The small acanthostyles were 135-160 and up to 190 um. For miscroscleres
Topsent measured arcuate isochelae 32-35 um long and sigmas 16-20 pm. The larger tylote and
large acanthostyle measurements given for Topsent’s specimen cast doubt on whether Topsent’s
Ectyodoryx foliatus is the same as Fristedt’s type specimen. This is problematic given that
Topsent’s description is listed in the World Porifera Database as an additional source for
Lissodendoryx foliata. Moreover, the Sponges of the NE Atlantic resource housed on the Marine
Species Identification Portal combines Fristedt’s original measurements with the spicule figure
drawn by Topsent (1928) despite the discrepancies in spicule sizes. The source of this spicule
figure is listed as Arndt (1935) however it originally comes from Topsent (1928). Given the
discrepences between the early descriptions of Lissodendoryx foliata we maintain the cf.
designation pending further comparison with type material.

CO1 sequences were obtained for three specimens, two of which were from the same trawl set:
PA2014-7 Set 71 (BOLD Specimen ID PA2014007120), PA2014-7 Set 71 (BOLD Specimen 1D
PA2014007569) and PA2012-7 Set 154 (BOLD Specimen ID PA2012007350). The sequences
are included in Appendix A (L-N).
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Figure 41. Lissodendoryx (Ectyodoryx) cf. foliata fragments from PA2012-7 Set 154 (A) and
specimen from PA2010-9 Set 107b (B) showing opposite surfaces.
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Figure 42. Lissodendoryx (Ectyodoryx) cf. foliata collection locations.



Figure 43. Lissodendoryx (Ectyodoryx) cf. foliata spicules from specimen PA2012-7 Set 154.
Large acanthostyles (A), Amall acanthostyles (B), Tornotes (C), Arcuate isochelae (D), Sigmas
(E). B and C same scale. D and E same scale.
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Table 14. Lissodendoryx (Ectyodoryx) cf. foliata spicule measurements, all reported as minimum-(average)-maximum for length (top
line) x width (bottom line) in micrometers (um).

Collection n  Acanthostyles I Acanthostyles Il Tornotes Isochelae Sigmas
PA2012-7 Set 154 30 253.7-(284.1)-309.6  76.1-(107.9)-146.3  172.2-(200.4)-217.9  20.0-(29.7)-37.4  21.4-(25.6)-31.8
x 12.1-14.6-19.1 X 4.1-(8.4)-13.6 X 5.2-(6.4)-7.6 X 2.9-(4.4)-59  x 2.1-(2.4)-3.0
PA2014-7 Set 71 30 250.1-(286.6)-321.1 167.4-(205.3)-223.4  24.0-(31.9)-37.9  21.6-(26.3)-29.7
x 10.7-(14.4)-18.1 X 4.6-(6.4)-7.6 X 3.2-(4.4)-58  x 2.1-(2.4)-2.9
PA2014-7 Set 71 30 269.0-(293.4)-319.0 199.4-(214.8)-229.2  24.0-(33.7)-42.1  22.0-(26.2)-30.8
x 10.7-(14.1)-18.1 x 5.0-(6.6)-8.3 X 2.7-(4.6)-6.3  x 2.1-(2.4)-3.2
PA2010-9 Set 107a 10 253.2-(274.6)-298.7 111.1-(120.5)-129.9 165.0-(189.6)-205.0  23.4-(29.1)-34.1  22.0-(25.6)-30.5
x 11.9-(12.1)-12.3
x 12.8-(15.6)-18.9 (n=3) X 5.8-(7.2)-9.0 x 3.0-(4.1)-47  x 2.1-(2.4)-3.0
PA2010-9 Set 107b 10 246.8-(276.0)-309.5 181.8-(195.2)-209.4  27.3-(32.3)-44.0  21.4-(24.2)-27.5

x 11.2-(15.1)-185

X 5.6-(6.4)-7.6

X 3.7-(4.7)-6.2

X 2.4-(2.5)-2.7
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ITIS TSN 659700 (subgenus)
Lissodendoryx (Ectyodoryx) cf. multiformis (Brgnsted 1932) WORMS AphialD 168926

Species description

The sponge is beige to pinkish beige, has a soft friable consistency and was collected as small
fragments. A thin dermal membrane is visible on portions of the specimens and the surface is
marked by small holes or canals measuring < 0.5 mm to 2 mm in diameter (Figure 44). Six
specimens were examined and ranged in size from 1 to 2.5 cm long and 0.5 to 1 cm thick.

Habitat information

Davis Strait at 445-787 m depth (Figure 45).

Spicules (Table 15, Figure 46)

Megascleres: Gradually tapering acanthostyles in two size categories. Acanthostyles | are 274-
414 by 11.2-26.5 um. Acanthostyles II are 112-210 by 9-16 um and may be rare or absent in
some spicule preparations. Tornotes may have equal or slightly unequal ends with mucronate tips
on one or both ends. They measure 163-271 by 4-10 pum.

Microscleres: Three size classes of arcuate isochelae (I=large, IlI=medium, Il1=small). Isochelae |
are 30-74 by 5-14 um with a gently curved shaft and alae appear to flare outward slightly.
Isochelae Il are 18-36 by 2-6 um and Isochelae Il are 10-19 by 2-3 um. Viewed face on, the
small isochelae have a characteristic diamond-like appearance with the upper and lower alae
nearly touching. There may be overlap in the sizes of chela classes or a continuum of sizes.
Sigmas were contorted and measured 24-84 by 2-6 um. While there appear to be two size classes
measuring around 25-45 and 55-80 um we have combined all sigma measurements in our table
and instead present the overall range in and average sigma measurements.

Distinguishing characteristics

Lissodendoryx (Ectyodoryx) cf. multiformis is distinguished from other sponges in this report by
the following spicule complement: two size classes of acanthostyles, tornotes, three size classes
of chelae where the large chelae have a characteristic shape, and two size classes of sigmas.
Lissodendoryx (Ectyodoryx) cf. diversichela also summarized in this report only differs
noticeably from L. (E.) cf. multiformis in the shape of the chelae. The large isochelae found in L.
(E.) cf. multiformis have less strongly curved shafts than those found in L. (E.) cf. diversichela,
and many of the large chelae in L. (E). cf. multiformis have alae that flare outward slightly. The
small isochelae in L. (E.) cf. multiformis have alae that may be slightly longer relative to the
overall spicule length, giving them a diamond-like shape when face up. This morphology can be
present in L. (E.) cf. diversichela as well, but it is less typical. Alone, the differences in chela
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shape may be insufficient to present L. (E.) cf. multiformis and L. (E.) cf. diversichela specimens
as separate species in this report. However, barcodes of L. (E.) cf. diversichela specimen
PA2011-7 Set 135 and L. (E.) cf. multiformis specimen PA2011-7 Set 157 are not identical.
Specimens of L. (E.) cf. diversichela and L. (E.) cf. multiformis were collected from different
areas with the former collected south, close to Hudson Strait and the latter collected north in
Davis Strait. L. (E.) cf. multiformis is also similar in spicule complement to Lissodendoryx sp. 1
in this report — but Lissodendoryx sp. 1 has tylotes instead of tornotes.

Taxonomic remarks

The type specimen of Lissodendoryx (Ectyodoryx) cf. multiformis is described as an 8 mm long
piece with an elastic consistency and an even surface marked by pores 50-100 um in diameter.
Like in our specimens a dermal membrane was visible on parts of the type specimen. Bragnsted
(1933) reports the following spicule measurements: gently curved large acanthostyles 300-384
by 12 um and rare straight small acanthostyles 120-168 by 10 um and straight or slightly curved
tornotes of unknown length with one end that tapers abruptly to a sharp point (mucronate) and
the other end either tapering more evenly or also mucronate. The tornotes in our specimens have
a similar morphology. Brgnsted’s acanthostyle measurements overlap those in our specimens but
without tornote measurements of the type specimen we cannot fully compare measurements.
Large and medium arcuate isochelae in the type specimen had evenly curved shafts and
measured 55-65 um and 24-30 um with intermediate sizes mentioned as well. Consistent with
these measurements our medium and large isochelae together span 18-74 um with many
intermediates and possibly a continuum of sizes. The small category of isochelae in Brgnsted’s
description are strongly curved with long alae like in our specimens and similarly measure about
10 pm. Finally the sigmas in the type specimen may be regular or contorted and measure 58-71
and 25-42 um, consistent with our measurement range of 24-84 um with possible size classes
within measuring 55-80 um and 25-45 um. Overall the morphology and spicule decriptions and
measurements in our specimens are consistent with those in Lissodendoryx (Ectyodoryx)
multiformis. Despite the convincing match however we retain cf. in our specimen name since we
are lacking tornote measurements from the type specimen for comparison with our
measurements. Brgnsted also notes that the skeletal organization of the type specimen appeared
confused rather than the reticulate arrangement that would be expected for Ectyodoryx. Further
examination of skeletal organization of our specimens may help to clarify the type of skeletal
organization. Van Soest includes Brgnsted’s description of Lissodendoryx multiformis in the
“Sponges of the NE Atlantic” and notes that the skeletal arrangement described by Brgnsted is
more typical of the genus Phorbas.

A COL1 barcode for specimen PA2011-7 Set 157 (BOLD Specimen ID PA2011007459) was
obtained and is included in Appendix A (O) but is low in quality.
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1 cm

Figure 44. Lissodendoryx (Lissodendoryx) cf. multiformis specimen PA2011-7 Set 157.
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Figure 45. Lissodendoryx (Ectyodoryx) cf. multiformis collection locations.




Figure 46. Lissodendoryx (Ectyodoryx) cf. multiformis spicules from specimen PA2011-7 Set
157. Acanthostyle 1 (A), Acanthostyle Il (B), Tornote (C), Arcuate isochelae | (D), Arcuate
isochelae Il (E), Arcuate isochelae Il (F), Sigmas | (G), Sigmas Il (H). A-C same scale. D-H

same scale.
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Table 15. Lissodendoryx (Ectyodoryx) cf. multiformis spicule measurements, all reported as minimum-(average)-maximum for length
(top line) x width (bottom line) in micrometers (um).

collection n Acanthostyles | Acanthostyles 11 Tornotes Isochelae | Isochelae 11 Isochelae 111 Sigmas
PA2010-9
Set 161 30 316.0-(362.1)-414.1 145.0-(168.8)-208.2 211.5-(238.7)-267.3 40.3-(45.2)-50.3 22.0-(25.8)-34.0 13.8-(17.5)-19.0 39.3-(53.1)-64.3
2.2-(3.5)-6.0
11.2-(15.7)-20.4 9.0-(11.6)-15.4 4.2-(5.8)-7.0 5.5-(7.6)-9.4 (n=28) (n=3) 2.1-(2.5)-3.2 (n=29) 2.4-(3.0)-3.9
PA2011-7
Set 157 30 287.4-(328.7)-369.5 115.6-(146.1)-210.4 163.1-(213.1)-250.1 30.5-(52.4)-74.3 17.8-(26.5)-35.6 9.7-(11.7)-15.0 23.9-(49.6)-82.0
2.1-(3.5)-5.8
16.5-(19.9)-26.5 10.2-(13.3)-16.5 5.6-(7.6)-10.0 4.7-(8.4)-11.2 3.2-(4.4)-6.3 2.1-(2.4)-2.9 (n=60)
PA2010-9
Set 103 10 286.8-(319.1)-348.2 136.3 189.2-(214.9)-235.0 32.6-(56.9)-71.5 17.8-(24.4)-29.3 11.3-(12.6)-14.5 24.7-(47.8)-83.8
15.4-(18.6)-21.4
(n=9) 12.8 (n=1) 7.1-(8.5)-10.0 4.6-(9.5)-13.6 2.5-(3.7)-54 2.1-(2.4)-2.9 2.2-(3.3)-5.1
PA2010-9
Set 158 10 274.0-(317.9)-365.3 220.1-(251.0)-271.5 39.9-(52.3)-58.9 20.0-(25.2)-30.4 10.0-(12.0)-15.5 28.3-(41.7)-63.0
13.5-(16.0)-18.1 4.6-(7.2)-9.7 5.9-(8.6)-10.9 2.8-(3.9)-4.3 2.1-(2.4)-2.8 2.4-(3.0)-3.8
PA2010-9
Set 158 10 331.6-(356.4)-401.5 111.9-(122.2)-137.1 231.7-(246.4)-253.6 32.9-(48.8)-58.3 23.0-(26.8)-30.3 11.0-(11.9)-13.7 27.1-(51.5)-75.6
2.1-(3.1)-46
15.4-(17.5)-20.4 9.0-(11.6)-14.4 5.6-(6.8)-7.5 5.0-(9.0)-11.2 3.0-(4.3)-5.4 2.1-(2.4)-2.8 (n=20)
PA2010-9
Set 167 10 308.9-(355.9)-400.7 126.1-(136.1)-151.0 210.6-(236.2)-260.3 54.8-(60.2)-68.5 22.0-(25.6)-28.9 11.1-(12.3)-13.8 28.5-(50.6)-71.0

14.3-(16.9)-19.6

9.0-(10.7)-13.5

5.9-(6.9)-8.0

7.5-(8.5)-10.6

3.2-(3.8)-4.5

2.1-(2.5)-2.9

2.2-(3.4)-4.8
(n=20)
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ITIS TSN 48067 (genus)
Lissodendoryx sp. 1 WORMS AphialD 131930 (genus)

Species description

Two orange-brown pieces of this sponge were collected from a single trawl set. The reverse
surfaces of these two pieces are shown in Figure 47 (compare A and B). The specimens appear to
be broken pieces but may narrow to a basal area that could be the attachment. The body expands
in a plumose arrangement; however the overall body form cannot be determined from the pieces
in our collection. The outer surface appears to be intact in the left specimen (Figure 47B) and the
sponge has a smooth exterior with a thin dermal membrane marked by holes measuring 0.5 to 2
mm in diameter. Other visible surfaces presumably show the sponge interior and visible canals.

Habitat information
Hudson Strait north of Ungava Bay at 183 m depth (Figure 48).
Spicules (Table 16, Figure 49)

Megascleres: Gently curved thick or thin acanthostyles that taper gradually along their length or
are even in width along most of the spicule and then taper gradually. The thick acanthostyles are
306-370 by 9-17 um and the thin acanthostyles are 240-334 by 3-7 um. Unlike the other
acanthostyle containing Lissodendoryx species in this report this species has tylotes instead of
tornotes. Tylotes are 213-279 by 4-7 um and may be considered tylotostrongyli since the
terminal swelling is not obvious or not visible at all on the wide end of the spicule, and this end
appears strongyle-like. The shaft tapers from the wide to the narrow end of the tylote and at the
narrow end a terminal swelling may or may not be visible.

Microscleres: Arcuate isochelae in three size categories (I=large, Il=medium, IlI=small).
Isochelae | are 40-62 by 4-7 um. Like the large isochelae in Lissodendoryx (Ectyodoryx) cf.
diversichela the alae flare out slightly. Isochelae Il are 19-36 by 2-5 um and isochelae Il are 13-
19 um. Sigmas are contorted and 28-62 by 2-4 um, either as a continuum of sizes or with
possible size classes 28-35 um and 43-62 pm.

Distinguishing characteristics

This species is disntinguished from other Lissodendoryx species in this report by having tylote
megascleres in combination with acanthostyles. Lissodendoryx (Lissodendoryx) complicata also
has tylotes but its styles are smooth, instead of acanthose and it is also morphologically distinct.
The spicule complement in Lissodendoryx sp. 1 is very similar to Lissodendoryx (Ectydoryx) cf.
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diversichela and L. (E.) cf. multiformis. These species share the presence of acanthostyles, three
size classes of arcuate isochelae and sigmas in a broad size range with overlapping
measurements. Despite these similarities the presence of tylotes instead of tornotes clearly
distinguishes Lissodendoryx sp. 1.

Taxonomic remarks

The collected specimens did not contain a small acanthostyle class to place them in the subgenus
Ectyodoryx however we have noticed that small acanthostyles may be rare or absent in some
examined species but not others. For this reason we provisionally leave this species at the genus
level instead of assigning it to the subgenus Lissodendoryx.

The spicule complement in this species may be found in either of the genera Lissodendoryx or
Coelosphaera. Both may contain acanthostyles, tylotes or strongyles, arcuate isochelae and
sigmas. Because Lissodendoryx sp. 1 does not have a hollow fistular body characteristic of the
genus Coelosphaera it is provisionally identified as a Lissodendoryx instead of Coelosphaera
despite having a spicule complement that matches both.

A CO1 barcode was obtained for specimen PA2013-8 Set 130 (BOLD Specimen ID
PA2013008264) and is included in Appendix A (P).



Figure 47. Lissodendoryx sp. 1 specimens from PA2013-8 Set 130 showing opposite surfaces of
two specimens in A and B.
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Figure 48. Lissodendoryx sp. 1 collection location. Northwest Atlantic Fisheries Organization
(NAFO) Divisions are indicated in black. The exclusive economic zones of Canada and
Greenland are indicated in red. Depth contours at 500m intervals (500 to 3000 m) are in light

gray.



Figure 49. Lissodendoryx sp. 1 spicules from specimen PA2013-8 Set 130. Acanthostyles (A),
Thin acanthostyle (B), Tylotes (C), Arcuate isochelae | (D), Arcuate isochelae Il (E), Arcuate
isochelae 111 (F) and Sigmas (G). A-C same scale. D-G same scale.
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Table 16. Measurements of spicules from Lissodendoryx sp. 1 all reported as minimum-(average)-maximum for length (top line) x
width (bottom line). N indicates the number of spicule measurements per specimen.

Thin
Collection n Acanthostyles Acanthostyles Tylotes Isochelae | Isochelae 11 Isochelae 11 Sigmas
PA2013-8 Set 305.6 -(330.0)- 240.3 -(282.0)- 212.9 -(251.8)- 39.7 -(53.8)- 18.8 -(25.5)- 12.9 -(15.7)- 28.0 -(49.3)-
130 30 369.9 3344 279.3 62.2 36.2 18.8 61.5

x41-(55)-  x22-3.0)-  x21-23)-  x2.2-(3.0)
x9.0-(11.2)-166  x2.6-(43)-6.6  x4.2-(5.6)-7.3 7.2 4.6 2.8 3.9
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APPENDIX A

Barcode of Life Database (BOLD) specimen data and sequence page screen shots from the
BOLD project Sponges of the Eastern Arctic [EAS] managed by Ellen L. Kenchington. BOLD
pages were prepared for the following specimens: A. Forcepia (Forcepia) fabricans BOLD
Specimen ID PA2010009465 (PA2010-9 Set 128), B. Forcepia (Forcepia) fabricans BOLD
Specimen ID PA2013008047 (PA2013-8 Set 16), C. Forcepia (Forcepia) forcipis BOLD
Specimen ID PA2013008203 (PA2013-8 Set 56), D. Forcepia (Forcepia) forcipula BOLD
Specimen ID PA2011007135 (PA2011-7 Set 45), E. Forcepia (Forcepia) forcipula BOLD
Specimen ID PA2011007163 (PA2011-7 Set 69), F. Forcepia (Forcepia) aff. japonica BOLD
Specimen ID PA2011007639 (PA2011-7 Set 139), G. Forcepia (Forcepia) thielei BOLD
Specimen ID PA2011007115 (PA2011-7 Set 36), H. Forcepia (Leptolabis) cf. brunnea BOLD
Specimen ID PA2014007550 (PA2014-7 Set 78), 1. Lissodendoryx (Lissodendoryx) lundbecki
BOLD Specimen ID PA2014007107 (PA2014-7 Set 69), J. Lissodendoryx (Lissodendoryx)
lundbecki BOLD Specimen ID PA2010009513 (PA2010-9 Set 60), K. Lissodendoryx
(Ectyodoryx) cf. diversichela PA2014007310 (PA2014-7 Set 135), L. Lissodendoryx
(Ectyodoryx) cf. foliata BOLD Specimen ID PA2014007120 (PA2014-7 Set 71), M.
Lissodendoryx (Ectyodoryx) cf. foliata BOLD Specimen ID PA2014007569 (PA2014-7 Set 71),
N. Lissodendoryx (Ectyodoryx) cf. foliata BOLD Specimen ID PA2012007350 (PA2012-7 Set
154), O. Lissodendoryx (Ectyodoryx) cf. multiformis BOLD Specimen ID PA2011007459
(PA2011-7 Set 157), P. Lissodendoryx sp. 1 BOLD Specimen ID PA2013008264 (PA2013-8 Set
130).
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A
Sequence - Sponges of the Eastern Arctic [EAS] | Print |
IDENTIFIERS
Samgle |D- Pa2010009465
Progsss ID: EAS000-17
Identification: Forcepia fabricans
“ COISP |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Acceszion; ' 135
Tososition Matsis;  Mold, Protozoan, Coetenterate Miocnondrial, ||| AWV OO0 O A

Mycoplasma/Spiroplasma

Last Updated 201 7-06-05 Excd
4] . 7-06-

Clear Sequence Edit Sequence

400 Il
NUCLEOTIDE SEQUENCE O
640 by e

Ssguence:

o0
TALAGATATTGOGACTTTATATTTGTTATTAGEIGEGT TTGCOGGGATGATAGEGACGGE I|| |I|| || ||I||||I|||I||I|I||
CTTTAGTATGTTAATAAGGCTAGAGCTATC TEC TCOGEGETCTATGT TAAGTGATGATCA
TTTATATAATGTTATTOTGACTGCTCATEL GTTATGA TTTAGTTATGCD
AOTGATGATTGETGGETT TGGGAAT TGO T T TeTeCCCTTATATATTGGREGCGCCCGACAT

GECATTTCCCCGATTAAATAATATAAGTTTTTGET TATTGCCTCCGECTTTAAGTTTATT SEQUENCING RUNS: Bedford Institute of Oceanography
ATTGGECTTCTGCTTTTGTGEAGCAAGEEEEEEET AL TEEGTGAACAGTTTATCCOCCGTT o i i )
ATCORGGATTCAGGCTCATTCCGGGGET TCAGTAGATTTGETAATATTTAGTTTACATTT Run Date Direction Trace File Seq Primer Quality
AECEEGEGEATCTCTTCTATATTAGGAGC TATGAATTTTATTACTACTATAATAAATATGAG N ]
GECECCHEGEGAT AACAATOEAT AGAATGCCCTTRTTTGTTTGGTCTATTTTAGT AACTGL PCR Primers: LCOT430/HCO2198
GETTTTATTATTATTATCTTTACCAGTATTAGCAGETGCCATTACTATETTATTAACGEA 2015-12- )
TAGAAATTTCAATACTGCTTTTTTTGATCCTGCGGGEGG6 = Forward — Pa2010009465LC0 ab1 LCOT490  high
Zomposition: A(143), G (161), C (89), T (247) o gg‘ F12° peverse  Fa2010009465HCOab1 HCO210E  high
Ambigyoys Chargeters: 0
Jentify 5 A Sequence Editor View Trace Files Download
FullDE  Species DE  Published DE  Full Length DB ANNOTATION
Al Tags & Comments Comments: O Associated Tags: Mo Tags
AMINDG ACID SEQUENCE ' l

Zsguence: 229 residues

KDIGTLYLLLGGFAGMIGTAFSHLIRLE L SAPGSMLSDOHLYNVINVT AHAFVHIFF LVMP
VMIGEFGNWFVP LYIGAPDHAFPRLNNISFWLLPPALSLLLASAFVE GHTVYPPL
5G1 GESVDLVIFSLHLAGTSSILGAMMFITTIINMRAPGITHDRMPLFVHSILVTA
VLLLLSLPYVLAGATTHLLTDRNFNT AFFDPAGS
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B.

Sequence - Sponges of the Eastern Arctic [EAS] | print |

IDENTIFIERS
Sampis ID- PaZ2013003047
Erocess I0: EASDOG-17
Identification: Forcepia fabricans
l[ corse |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Agcession; ' L8
IaoslatiooMaix;  Mold, Protazoan, Coelenterate Mitochondrial, |||} AOHO 000 OO0 00 O

Mycoplasma/Spiroplasma

200 s
— o
s e L

Clear Sequence Edit Sequence

400 By
NUCLEOTIDE SEQUENCE e

Saguence: 620 bp bLa

aon
SOCACTTTATATTTGTTAT TTGETGAT T T TelCoo0ATGATAGGEACGECTTTTAGTATS ||I|I||I|I|I||
TTAATASGGC TAGAGTTATCTOCTCCSO0GTCAATOT TAAGTEATGATCATT TATATAAT
GTTATTATGACTGCTCATGCTTTTGTTATGA AGTTATGCCAGTGATGATT
GOCOEATTTGGEAATTGGT TTGTGCCT T TATATATTGATGLGCCCGACATGGECATTTCCD

CEATTAAATAATATAAGTTTTTGETTATTGCCTCCGECTTTARGTTTATTATTGGCCTCT SEQUENCING RUNS: Bedford Institute of Oceanography
GCTTTTGTGEAGE AAGGAGEEGET ACCEE6TGEACAGT ATATCCCCCATT ATCGEGEGEATT o i ) )
CAGGCTCATTCTGGGGGTTCAGTTGAT TTGGTANTATTTAGTTTACATTTAGCGGGGATC Run Date Direction Trace File Seq Primer Quality
TCTTCTATATTGEGEGEGCT ATGAATTTTAT TACCACTAT AATARAT ATGAGGGCGCCG66G - ]
ATAACAATGGATAGAATGCCATTGTTTETTTGETCAATTTTAGTAAC TRCGETTTTATTA FCR Primers: LCO1430/HC02138
TTATTGTCTTTACCTGTATTAGCCGGEEGCTATTACTATGTTATTAACGEATAGARACTTC 207 6-08- )
BACACTGCTTTTTTTGATCC 5 e Forward  Pa2013008047LCO.abT LCOT490  high
Composition: A(137), G (153), C (873, T (243) o 12215-“9’ Reverse  Pa201300B047HCOD.ab1  HCO2108  high
Ambigyoys Characters: a
jentify 5 s Sequence Editor View Trace Files Download
FullDE | Species DE  Published DE  Full Length DE ANNOTATION
Tags & Comments Comments: 0 Aszsociated Tags: Mo Tags
AMING ACID SEQUENCE Add Tgs b »

Seguence- 223 residues

GTLYLLFGGF AGMTGTAFSHL IRLELSAMGSMLSDDHL YNVIVTAHAPVMIFFLVHPVMI

GOFONWFVP LY IGAPDMAFPRLNNISFWLLPPALSLLLASAFVEQGGGTGWTY VPP LSGT

SVDLVIFSLHLAGISS ILGAMNF ITTIINMRAPGITHDRMPLFVHSILVTAVLL
LSLPVLAGATTHLLTDRNFNTAFFDX
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C.

Sequence - Sponges of the Eastern Arctic [EAS] . Print

IDENTIFIERS
Samgie |D: Pa2013008203
Erogsss ID: EASD05-17
ldentificaion: Forcepia forcipis
" ColsP |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Accession; 1 135
Toanslation Matrix: Mold, Protozoan, Coslenterate Mitochondrial, L T R T

Mycoplasma/Spiroplasma

200 ekl
e LT O

Clear Sequence Edit Sequence

400 F99
NUCLEOTIDE SEQUENCE D A A

Sequence: 605 bp m

GTTATTTGGTGAT T TTGCTEGGATEATAGGEACGECCTTTAGTATGTTAATAAGGTTAGA I|I
GTTATT TG TCCGaGGTCARTGT TAAGTGATGATCATTTATATAATGTTATTGTGACTGE
TCATGCTTTTGTTATGATTTTTT T T TTAGT TATGCCAGTGATGATTGATGGAT TCGGEEAL
TTEETTTaTGCCCTTATATATAGG TG COGACATOECCTTTCCTCGATTARATARTAT

GETTATTACCTCCAGCTTTAASTTTATTATTGECCTCTGETTTTGTGEAGCA SEQUENCING RUNS: Badford Institute of Oceanography
AGEAGEGEETACTEEETGEACAGTATATCCCCCATTATCTGEGAT TCAGGCTCATTCTGOE o ] ) ]
GEGTTCTGTAGATTTGETAATATTTAGTTTACATTTAGCGGETATCTCT TCTATATTGEGE Run Date Direction Trace File Seq Primer Quality
GOCAATGAATTTTATTACCACTATAATTAATATGAGEGECGCCHEGGATAACANTGGATAS N .
AATGCCATTGTTTGTTTGETCAATTTTAGTAMCTGCGGTTTTATTATTATTATCTTTACD FCR Primers: LCOT450/HC02138
ASTATTAGCAGGTGCCATTACCATGTTATTAACGEATAGAAATTTTAATACTGCTTTTTT 2016-08- .
CBATC U is Reverse  Pa2013008203HCO.ab1 HCO2198  high
Comgosition: A{139), C (143), C(83), T (240) O lzglﬁ-na- Forward  Pa2013008203LC0.ab1 LCO1490  high
Ambigugys Characters: a

Jentify 5 L Sequence Editor View Trace Files Download
FullDE | Species DE  Published DE  Full Length DB ANNOTATION
Tags & Comments Commeants: BAssociated Tags: No Tags
AMIND ACID SEQUENCE A & |
Zesguence: 219 residues

LFGEFAGHIGTAFSMLIRLELFAPGSML SDOHL YWV INTAHAFVMIF FLVHPYMIGGFGN
WRVPLYIGAPDMAFPRLNNISFHLLPPALSLL LASAFVEQGGGTGWTVYPPLSGIQAHSS
BSVDLVIFSLHLAGTSSTLGAMNFITTITNMRAPGT THDRMPLFVIWS TLVTAVLLLLSLP
VLAGATTHLLTDRNFNTAFFDX
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D.

Sequence - Sponges of the Eastern Arctic [EAS] Print

IDENTIFIERS
Samgle ID: Pa2011007135
Progess ID: EASD02-17
dentification: Forcepia forcipula
h COISP |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Accession; i 135
Tuslation Masgis; ~ Mold, Protszoan, Coslenterate Mitochondrial, |0V 0 OO A

Mycoplasma/Spiroplasma

don a9
S e O e

Clear Sequence Edit Sequence

NUCLEOTIDE SEQUENCE ||I||||I|I|I|I||I|I|I||I|I|I||||I|I|I|I|||||||||||I|I|I||I|I|I||I|||I|I||I|I|I|I||I||||||I|I|I|I||I|I|I||I|I||||||I|I||||||||I|I||I|||||I||

Seguence: 050 bp

T TAATAAGGC TAGAG T TATCTGCTOOGoeoTCAATOT TARGTGATGATCATTTATATAL
TETTATTATGACTGCTCATGLTTTTGTTATGATTTTTTTTTTAGTTATGCCAGTGATGAT
T GEATTTaGEAAT TGO T T T TGO T TTATATATTGETGCGCCCAACATOECATTTOD

CCEATTAAATAATATAAGTTTTTOOTTATTOCCTCOGGCTTTAAGT TTATTATTGOCCTC SEQUENCING RUNS: Bedford Institute of Gteanugraphy
TECTTTTGTAGAGCASMGGAGEEGET ACCOEETEEACAGTATATCCCCCATTATCGGGEAT . . ) - .
TCAGECTCATTCTREGEET TCAGT TRATTTEETAATATTTAST T TACAT TTAGCGEGEAT Run Date  Direction Trace File Seq Primer Quality
P L LA S PCR Primers: LCO1490/HCO2198
ATTATTETCTTTACCTGTATTAGCCGEaECTATTACTATGTTATTAACGEATAGARACTT 2016-08- .
CAACACTRCTTTTTTTGATCCTOCGGRG0000GAGACCCTAGTTTTATATC ) 16 Forward Pa201 10071 35LCO ab] LCOT 440 hlgh
Composition; A (141), C (165), C (02}, T (252) () 30180 peverse  eaz01100m3sHCOABI  HCO2198  high
Ambigyoys Characters: o
Jentife S A Sequence Editor View Trace Files Download
FullDE | Species DE  Published DE  Full Length DB ANNOTATION
Tags & Comments Commeants: Associated Tags: Mo Tags
AMING ACID SEQUENCE fuc Tags & »
SEguence: 233 residues

GTLYLLFGGFAGHIGTAFSHLIRLELSAPGSMLSDOHL YNVINVT AHAFVMIFFLVMPYMI

GOFGNWFVPLYIGAPDMAFPRLNNISFWLLPPALSLLLASAFVEQGGGTGNTVYPPLSGT

SVDLVIFSLHLAGISSILGAMNFITT IINMRAPGI THDRMPLFVHSILVTAVLL
LSLPVLAGATTHLLTDRNFNTAFFOPAGGEDPVLYX
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Sequence - Sponges of the Eastern Arctic [EAS]

Print |

IDENTIFIERS
Samgie ID- Pa2011007 163
Prggess 1D: EASDO4-17
Identification: Forcepia forcipula
l[ cotsp |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Accaszion; ! 192
Tmosaton Matia:  Mold, Protozoan, Costeraratewitochoraa, ||| NN AR
plazsma/Spiroplasma - o
s e e e
Clear Sequence Edit Sequence

NUCLEOTIDE SEQUENCE

Sequence: 644 bp

ATATTTGTTATTTGETGAT T T TGCGOGEATGATAGGEACGACTTTTAGTATAT TAATALS
SCTAGAGTTATC TG TCCGGaGTCAATOT TALGTEATGATCATTTATATAATGTTATTAT
GACTECTCATGCTTTTGTTATGATTTTT T T T T TAGT TATGCCAGTGATGATTGECGEATT
TG ATTGET TTGTGCCTTTATATAT TG TGOGOCCGACATGRCATTTCCCCGATTALL
TAATATAAGTTTTTGETTAT TGCCTOCGGC T T TALGTT TATTATTGGECCTCTGCTTTTAT
SOAGCALGGAGEEEETACCGOOTOEACAGTATATCCOCCATTATCTGGEAT TCAGGECTCA
TTCTeEGEEETTCAGTTGATTTGATAATATT TAGT T TACATTTAGCGGGEATCTCTTCTAT
ATTOeGGEEC TATGAATTT TAT TACCACTATAATALATATGAGGGC GCCOAGAATALCALT
SOATAGAATG CATTGTTTAT T TGO TCAAT T T TAGTAACTGCGGTTTTATTATTATTGTL
TTTACCTETATTAGCCGEGECTATTACTATOT TAT TAACGEATAGALACTTCARCACTE
TTTTTTTGATCCTGOGGGGG0GGGAGA0CCTET TT TATATCAAC

Composition; A(142), G (161), CO2), T (249)
Ambiguoys Charaeters; 0
jentify S o
Full DE Species DB Published DB Full Length DE
AMINO ACID SEQUENCE
Ssguence: 231 residues
¥LLPGGFAGMIGTAFSHLIRLELSAPGSMLSDOHL YNV IVT AHAFVMIFF LVMPYMIGGEF
GAFVPLYIGAPDMAFPRLNNISFHLLPPALS LLLASAFVE GRTVYPPLSGT

SOGSVDLVIFSLHLAGISSILGAMNFITTIINMRAPGI THDRMPLFVIWS ILVTAVLLLLS
LPVLAGATTHLLTDRNFNTAF FOP AGGEDPY LYK

400 B4S
60 L5

SEQUENCING RUNS: Bedford Institute of Oceanography

Bun Date Direction Trace File Seqg Primer CQuality
PCR Primers: LCOT490/HCO2198
o ;zgm.aa. Forward  Pa2011007165L00 ab] LCOT40  high
122“5'“3' Revarse  Pa2011007163HCO.ab]  HCOZIGE  high
Sequence Editor View Trace Files Download
ANNOTATION

Aeld Tags & Comments - ] Comments: Q Associated Tags: Mo Tags
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F.
Sequence - Sponges of the Eastern Arctic [EAS] . Print|
IDENTIFIERS
Samgle |D- Pa2011007630
Process D: EASINB-17
entifeation: Forcepia aff. japonica
“ COISP |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Leobank Agceczion ‘ 14
Toaoslation M. Mold, Potozoan, Costenterate Mitochondril, |||l 000 0 O A

Mycoplasma/Spiroplasma

200 9
et e e

Clear Sequence Edit Sequence

400 Ikl
NUCLEOTIDE SEQUENCE e
oo

Saguence: 655 bp

aon
ATGTTAATAAGGC TAGAGT TATCTGCTCCGEGGTCTATAT TAAGTGATGATCATTTATAT
AATETTATTGTGACTGCTCATGCTTTTGT TATGA AGTTATGCCAGTGATG
ATTeETEEaT T TGGEAATTGOT T T TGCCT T TATATATTGEEECACCOGACATGECATTT

COCCGATTAAATAATATAMGCTTTTGGTTATTGCCTCCGGCTTTAAGTTTATTATTGGCT SEQUENCING RUNS: Bedford Institute of Oceanography
TCTECTTTTATEGAGCALGEEEEGGETACTGEATGAMCATTTATCCCCCGTTATCTGEE o ) i )
ATTCAGRCTCATTCCGRGGGTTCAGTAGATTTGGTAATCTTTAGTTTACATTT AGCGEEE Run Date Direction Trace File Seq Primer Quality
ATCTCTTCTATATTAGGGGCTATGASTTTTAT TACCACTATAAT AAATATGAGGGCGCCE N
G5GATAACAATGGATAGAATGCCCTTETTTGTTTGETCTATTTTAGTAACTGCGATTTTA PCR Primers: LOO1430/HCO2138
TTATTATTATCTTTACCAGTATTAGCAGETGCCATTACTATGTTAT TAACAGAT SGAAAT 201 6-08- _
TTCARTACTRCTTTTT T TGATCC TROG6666656GAACCCCATTTTATATCAAC e Forward 2011007639100 ab1 LCO1490  high
Lomgosition: A (144), G (163), C (96), T (252) o 12215'““’ Reverse  Pa2011007639HCO.aB1  HCOZ218E  high
Ambigygys Characters: 0
Jentify 5 P Sequence Editor View Trace Files Download
ANNOTATION

Full DB Species DB Published DB Full Length DB

Al Tags & Comments Comments: Associated Tags: Mo Tags
AMINC ACID SEQUENCE _ ]

Seguence: 234 residues

IGTLYLLLGGFAGMIGTAFSMLIRLEL SAPGSMLSDOHL YNVINVT AHAPWMIFF LVMPYM
IGGFGNWFVPLYTGAPDMAFPRLNNISFWL LPPALSLLLASAFVEQGGGTONTVYPPLSG
I GESVILVIFSLHLAGISSILGAMMF ITTITNMRAPGITHDRMPLFWVHS ILVTAVL
LLLS1LPYVLAGAT THLLTDRNFNT AFFDPAGGEDPT LYQX
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G.

Sequence - Sponges of the Eastern Arctic [EAS] | print |
IDENTIFIERS
Sampke |0: Pa2011007 115
Erocess 10 EASDO2-17
|dentification: Forcepia thislei
“ COISP |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Senbank Accession: ‘ 1
Taosiation Mawris:  Mold, Protozoan, Coslenterate Mivochondrial, |10 HA0 000 0 O OO A

Mycoplasma/Spiroplasma

200 29
P e T

Clear Sequence Edit Sequence

A0 k)
NUCLEOTIDE SEQUENCE U

Sequence: G677 bp g e

TTAGTATET TAATAAGGCTAGAGT TATC TG TCCAGEETCAATGT TAAGTGATGATCATT
TATATAATGTTATTAT TACTGCTCATGL GTTATGA TAGTTATGCCAG
TEATGATTEATGEATT TGGTARTTGAT T TGTGCCT T TATATATTGGTGCGCCTGACATGE

CTTTTCCCCGATTARATAATATAAGTTTTTEGT TATTGCCTCOGECTTTAAGTTTATTAT SEQUENCING RUNS: Bedford Institute of Oceanography
TAGCCTCTGCTTTTGTAGAGC AMGALGEEGET AL THEETAEACAGT ATATCCTCOATTAT o i i )
COGGGATTCAGGC TCATTCTGEEGETTCAGTAGATTTGETAATATTTAGTTTACATTTAG Bun Date Direction Trace Fila Seq Primer Ouality
CAGGGATTTCTTCTATATTAGGGGECTATGANTTTTATTACCACTAT AT AALT ATGAGEE
CBCCAGGGATAACGATGEAT MGAATOCCATTATTTGTTTGATCTATTTTAGT AACTAOGE FCR Primers: LCOT430/HCO2138
TTTTATTATTATTATCTTTACCAGT AT TAGCAGETGCAATTACTATATTATTAACGGATA 2016-08- .
GAMATTTCAATACTGCTTTTT T TRATCC THOG66T GEGGGAGACCCANTTTTATATCAR. | Forward  Pa2011007115LC0.ab1 LCO1480  high
ATTTATTTTGATTTTTGNNN 16

] 201608 poverse  PAZO11007115HCOab1  HCOZ2198  high
Composition: A(160), G (156), C(B6), T(2T3 = 16 :
Ambiguous Characters: 0 Sequence Editor View Trace Files Download

_— .
ANNOTATION

Full DB Species DB Published DB Full Length DB
Al Tags & Commants ' ] Comments: 0O Associated Tags: Mo Tags
AMINC ACID SEQUENCE
Sequence: 244 residues
DISTLYLLFGGFAGHIGTAFSHLIRLELSAPGEMLSDOHL YNVINT AHAFVHIFFLVHPY
MIGGEFGNIWFVP LYIGAPDHAFPRLNNI SFWLLPPALSLLLASEAFVE!

GHTWYPPLS
GIAHSEEEVDLVIFSLHLAGT SSTLGAMNFITTIINMRAPGLT LFVHSILVTAY
LLLLSLPYVLAGATITHLLTDRNFNTAFFDPAGGODPTLYQHLFWFL -
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H.

Sequence - Sponges of the Eastern Arctic [EAS] __ Print |

IDENTIFIERS
Samgle (D Pa2014007550
Erogess ID: EASOOT-17
Identification: Forcepia of. brunnea
l[ colsp |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Agcession; ' L%
Tavdaicavage, ot prosozonn, cosersrwewrocronars, || NN OO

Mycoplasma/Spiroplasma

Last IJEdabed 201 7-06-05 Fkkcl
:

Clear Sequence Edit Sequence

NUCLEOTIDE SEQUENCE I|I|I||||I|I|I||||I|I||I|I|I|I||I|I||||||||I|I||||I|I|I||I|I||||||I|I|I||I|I|I|I||I|||I||I|||I|I||I|I||||I|I|I|I||I|I|I|I||I|I|I||||||I||||

Seguence: G655 bp

GATATTGEGACTTTATATTTGTTATTTGaTOaT T T TeC TGaGATGATAGGGACGGCCTTT |||||||I|I|I|I||I||||||I|I|| |I||I|I|I|
AGTATATTAATAAGGC TAGAGTTATCTGCT TCO0G0TCAATAT TAAGOGATGATCATTTA
TATAATGTTATTGTAACTGCTCATGCTT T TGT TATGATTITTTTTTTAGT TATGLCAGTS
ATGATTGEGEGATTTGGEAATTGOT TTETE LT T TATATATTGETGL GCCTGACATGE0D

TTTCCCCGATTARATAATATAAGTTTTTBGT TATTGCCTCCGGCTTTAAGTTTATIATTG SEQUENCING RUMNS: Bedford Institute of Oceanography
GOCTCTACTTTTGTGGAGCALGAAGGEGET ACAGGGTEEACAGTATATCCCCCATTATCT o ) i .
GGATTCAGGCCCATTCCGGGGGTTCAGTAGATTTGETAATATTTAGTTTACATTTAGCS Run Date Direction Trace File Seq Primer Quality
GEGATCTCTTCTATATTE66GGCTATEANTTTTATTACCACTATAATAAATATGAGGECE
CCGAEGATALCAATGEAT AGAATGCCATTGTTTGTTTGETCTATTTTAGTAACTGCGGTT FCR Primers: LOOT430/HCO2198
TTATTATTATTGTC TTTACCTGTATIAGCGEETGUGATAACCATGTTATTAACGGATAGA 2016-08- .
AATTTCAATACTGC TTTTTTTGATCCTGCG66AG666GAGACCCTATTTTATATC O Js Forward  Pa2014007550LC0.ab1 LCO1490  high
Composition: A(147), G (163), C(81), T (254) o 122‘ B08-  peverse  Pa2014007550HCO.aB1  HCO210E  high
Ambigyoys Chargcters: 0
jentife § _— Sequence Editor View Trace Files Download
Full DE | Species DE  Published DE  Full Length DE ANNOTATION
Tags & Commants Comments: 0 Bssociated Tags: Mo Tags
AMIND ACID SEQUENCE Add _ ' ]
Zaguence: 235 residues

DIGTLYLLFGGFAGMIGTAFSHLIRLELSASGSMLSDOHL YNVINTAHAFVMIFFLVHPY
MIGEFGNWFVPLYIGAPDMAFPRLNNISFWLLPPALSLLLASAFVEQGGGTGWTYYPPLS
gl GEEVDLVIFSLHLAGISSILGAMNFITTIIMMRAPGITHDRMP LFVHSILVTAY
LLCLSLPYVLAGATTHELLTDRNFNTAFFDPAGGGDPT LYY
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Sequence - Sponges of the Eastern Arctic [EAS] . Print |

IDENTIFIERS
Sameie |0 Pa2014007 107
Erocess 1D EASDI5-17
ldentification: Lissodendonyx undbedk
“ colsp |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Aoceszion; ‘ 192
Translation Matrix: Mold, Protazoan, Coelenterate Mitochondrial, O O O e e SR T

Mycoplasma/Spiroplasma

. ey a0 99
et e O A0l

Clear Sequence Edit Sequence

L] A
NUCLEOTIDE SEQUENCE O

Seguence: 615 bp oLt

L]
ATTTGEAGCCTTTOCGGEGATEATAGETACTGCCTTTAGTATGTTAATTCGATTAS ||||||||||

TAAGTTTTTGATTATTGCCTCCGGCCTTAGGTTTATTATTGGCTTCTGCTTTTATGAAGT SEQUENCING RUNS: Bedford Institute of Oceanography
AAGEGECAGET ACCGEATGEACAGTTTATCCGCCATTATCGGETATTCAGGCCCATTOGS o i . )
GEEETCAGT TAATTTAGTAATATTTAGC T TACACTTAACAGGGATTTCTTCTATATTOS Run Date Direction Trace File Seq Primer Ouality
GEGECTATGAATTTTATAACTACAATALTALATATGAGGECAT T GGGATAACTTTAGATA —
GAATSCCATTATTCATTTGATCTATTTTAGTAACTGCTGTTTTATTATIATTATCTTTAC PCR Primers: LCO1430/HC02138
CAGTATTAGCTEGEGGCTATTACTATATTATTANCGEAT AGAAACTTTAATACTGCTTTTT 2016-08- )
TTEATCCTGCAGGAG O 35 Forward  Pa2014007107LC0.ab1 LCO1480  high
Composition; A(135), G149, C(E7), T (244 a ]221&-03- Reverse  Pa2014007107HCO.ab1 HCO2108  high
Ambigugys Characters; 0
jentify 5 . Sequence Editor View Trace Files Download
Full DB | Species DB Published DB Full Length DE ANNOTATION
A Tags & Commants Comments: 0 Associated Tags: No Tags
AMINDG ACID SEQUENCE ' ]

Seguence: 221 residues

LFGAFAGMIGTAFSMLIRLEL SAPGSMLGDDHL YNV INTAHAFVMIFFLVHPYMIGGFGY
WRVPLYIGAPDMAFPRLNNISFWLLPPALSLLLASAFVEQGAGTGWTVYPPLSGTQAHSS
GEVDLVIFSLHLAGISSILGAMNFITTIINMRALGVTLDRMPLFVIWSILVTAVLLLLELP
VLAGAITHLLTDRNFNTAFFDPAGE
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J.

Sequence - Sponges of the Eastern Arctic [EAS] _ Print
IDENTIFIERS
Sample [D- Pa2010009513
Process D: EASD11-17
Identification: Lissodendoryx kindbecki
" cose |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Senbank Accession: ‘ 12
TacslatonMazic.  Mold, Protozoan, Coetenterate Mitochondrial, |10 000 0O R

Mycoplasma/Spiroplasma

200 a9
O e O
LS

Clear Sequence Edit Sequence

s00
NUCLEOTIDE SEQUENCE A

Sequence: 563 bp
ATETTAATTCGETTAGAGT TETCTGOGCCTEEETCANTGTTEEGGEEATEATCATTTATAT SEQUENCING RUNS: Badford Institute of Oceanography
AATETTATTGTAACTGCTCATGCTTTTETCATGATTTTTTTTTTAGTTATGCCGGTAATG o ! . )
ATCGEEGEATTTGETAACTGET T TATGCCTTTATATATTGETGCGCCTEACATGECTTTT Run Date Direction Trace Fila Seq Primer Quality
CCTCGETTAAATAATATAAGT TTTTRATTATTGCCTCCGACC TTAMGTTTATTATTGACT _
TCTECTTTTGTGEAGC AMGGEGCAGET ACCEEATGEACAGT TTATCCGCCATTATCGGET PCR Primers: LCO1490/HCO2138
ATTCAGGCCCATTCGEG6EGGETCAGTTEATTTAGTAATATTTAGC TTACACTTGGECGGGGE 2016-08-
ATTTCTTCTATATTGEGEGCTATGAATTT TATAMCTACAAT AAT AAATATGAGGGCATTG = Forward  Pa2010009513L00.ab1 LCO1490  med
GOGGTAACTTTGEATAGAATGCCATTATTCETTTGATCTATTTTAGTAACTGCTGTTTTA 18
TTATTATTATCTTTACCAGTAT TAGCTEGGECMATTACTATGTTAT TAACGGATAGAAAC 2016-08-
TTTASTACTGCTTTTTTTGATCC 1 15 Reverse  Pa2010009513HCO.ab] HCO2108  med
Lomposition: A(126), G (132), C(B8O), T (224) Sequence Editor View Trace Files Download
Ambigyoys Characters:
! ANNOTATION
feqtify S .
FullDE | Species DB Published D& Full Length DB Al Tags & Comments §8 | Comments: 0 Associated Tags: No Tags
AMINDG ACID SEQUENCE

Ssguence: 200 residues

MLIRLELSAPGSMLGODHL YNV IVTAHAFVMIFFLVMPVHIGGF GNIWFYP LY IGAPDMAF
PRLMISFHLLFP&LSLLLAS&WWLSEI GESYDLVIFSLHLAG
TSSTLGAMNFITTITNMRALGYTLDEMPLPVWSTLVTAVLLOLSLPVLAGX ITHLLTORN
FMNTAFFDX
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K.
Sequence - Sponges of the Eastern Arctic [EAS] . Print
IDENTIFIER S
Sample I0- Pa2014007310
Procgss 1D; EAS013-17
Idgniification: Lissodendony: of. diversichela
l[ cose |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Senbank Accession: ‘ 199
Tmosiaton Mawee  Meld, Protazon, Coelenterate itochondrial, ||} A 00000 OO AR

Mycoplasma/Spiroplasma

20
pastss o5
R o At

Clear Sequence Edit Sequence

NUCLEOTIDE SEQUENCE

SEQUENCING RUNS: Bedford Institute of Oceanography
Ssguence: 383 bp

Run Date Direction Trace Fils Seq Primer Ouality

CTCATGCTTTTGTCATGATTTTTTTTTTAGTTATGCCAGTAATGATCHEGEGEATTTTGEAL PCR Primers: LCO1430/HCO2198
ATTGETTTGTGCCATTATATATCGETE060C TGACATGGCGTTTCCCOGET TAAATASTA 2016-08-
TAANTTTTTGATTATIGCCTCCGGCOCCTARGTTTATTATTGGCTTCTGCTTTTOTGRAGT ) Forward  Pa2014007310LC0 abl LCO1490  med
ALGEEGCAGGALCCGEATGEACAGT TTATCOGCCATTATCGEGCAT ACAGECCCATTOGE 18
GEGOETCAGTCGAT TTAGTAATATTTAGTT TACACTTGGCGEAGATTTCTTCTATATTGE 2016-08-
SEGCTA TG AT T T AT AL TACAAT AN TCANTATGAGSGCATTGAGGAT AACTTTGATA O 15 Revarse  Pa2014007310HCO.ab1 HCO2198  med

- A (B4, G (96), C (620, T (140) Sequence Editor View Trace Files Download
Lomposition; r ' '
Ambiguous Charseters 1 ANNDTATION

Identify Sequence Using:

A Tags & Comments §88 ] Comments: O Associated Tags: No Tags
Full DB Species DB Published D& Full Length DE

AMING ACID SEQUENCE
Seguence: 137 residues
HAFVMIFFLVMPYHIGGFGNHFYP LY IGAPDMAFPRLNNIXFWLLPPALSLLLASAFY

GAGTEWTVYPPLSGIQAHSGGSVDLVIFSLHLAGTSSILGAMNFITTIINMRALGYTL
MPLFVIWS
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L.

Sequence - Sponges of the Eastern Arctic [EAS] | print |

IDENTIFIERS
Samele I PaZ2014007120
Progess 10 EAS014-17
Identification: Lissadendoryx cf. foliata
” COoKsp |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Agceszion; ' L8
Teanslation Matic: Mold, Protazoan, Coelenterate Mitochondrial, e e R

Mycoplasma/Spiroplasma

Last Updated 2017-06-06 s
B .

Clear Sequence Edit Sequence

A0 Bag
NUCLEOTIDE SEQUENCE OO0 O
S

Seguence: G659 bp

B0
TTOGETTAGAGTTGTCTGCGCCTGGaT CAATET TOGEEaATGATCATTTATATAATGTTA
GTAACTECTCATGCT TTTGTCATGA ARTTATGCCGATARTGATOGGEGE

GATTTGETAACTGGTTTGTGCCTTTATATATTGETECACCTRACATGECTTTTCCTCGET
TARATAATATAAGTTTTTGATTATTGLCTCCGGCCTTARGTTTATTATTGGCTTCTGCTT SEQUENCING RUNS: Bedford Institute of Oceanography
TTETEEAGC ANGEEEC A GEALCCEGEATEEACAGT TTATCCACCATTATCGGETATTCAGS . i . )
CCCATTCGEGGEGEGEGETCAGTTGATTTAGT ARTATTTAGCTTACACTTAGCGGGGATTTCTT Run Date Direction Trace File Seq Primer Ouality
CTATATTGGGGGECTATGAATTTTATALCTACAAT AATAAATATGAGGGCAT THEGGET AL N ]
CTTTGGATAGAATGCCATTATTCGTTTGATCTATTTTAGTAACTGCTGTTTTATTATTAT FCR Frimers: LOOT430/HC0Z138
TATCTTTACCTGTATTAGCTGGEGGCTATTACTATGT TATTAACGGATAGAAACTTTALTA 5016-08- )
CTECTTTTTTTGATCCTGCAGGAGETEEAGATCCTATTTTATATCAACATTTATTTTGA 5 e Forward  Pa2014007120LC0.ab1 LCO1490  high
Comgosition: A(143), G (153, C(93), T (264) o fg‘ﬁ-‘“‘* Reverse  Fa2014007120HCO.ab]  HCO210E  high
Ambigugys Chargeiers; a
Jentify § . Sequence Editor View Trace Files Download
Full DE | SpeciesDE  Published DE  Full Length DE ANNOTATION
Al TAgs & Comments Comments: § Associated Tags: Mo Tags
AMINDG ACID SEQUENCE - ]

Zaguence: 237 residues

LYLLFGAF AGMIGTAFSML IRLEL SAPGSMLGDDHLYNVINVT AHAFVMIFF LVMPVHIGS
FEWFVPLYIGAPDMAFPRLNNISFELLPPALS L L LASAFVEQGAGTGHTVYPPLSGI0A
HEGEEVDLVIFSLHLAGTSSILGAMNF ITT IINMRALGVTLDRMPLFVASILVTAVLLLL
SLPVLAGATTHLLTORNFNTAFFDPAGGEDRT LYQHLFW
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M.

Sequence - Sponges of the Eastern Arctic [EAS] | Pprint |

IDENTIFIERS
Sameis |0- Pa2014007568
Erocsss ID: EAS012-17
ldsntifcation: Lissodendoryx of, foliata
" corsp |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Agcession; ' 135
Translation Manix: Mold, Protazoan, Coelenterate Mitochondrial, L R

Mycoplasma/Spiroplasma

2] 201 7-06-06
Last Updated: 7 - 399

Clear Sequence Edit Sequence

400 9%
NUCLEOTIDE SEQUENCE 0 O
ki3

Seguence: G653 bp

B0
TTOEaTTAGAGTTGTCTGCGCCTOGaT CAATET TOGOaGATGATCATTTATATAATGTTA

GTAACTGCTCATGCTTTTGTCATGA AGTTATGCCGATARTGATCGEGE
GATTTGATAACTGETT TaTGCCTTTATATATTGETECGCCTGACATEGCTTTTCCTCGET

TAAATAATATAAGTTTTTGATTATTGCCTCCEECCT TAAGTTTATTATTGECTTCTGCTT SEQUENCING RUNS: Bedford Institute of Oceanography
TTETGGAGE CCGEATGEACAGTTTATCCECCATTATCGEETATTCAGS o i i )
CCCATTCOGGGGGGTCAGTTEATTTAGTAATATTTAGCT TACACTTAGCGEEEATTTCTT Run Date Direction Trace File Seq Primer Quality
CTATATTGEGEGEGECTATGAAT TTTATAACT ACAATANTALATATGAGEGCAT TEEEEGETAL A
CTTTGGATAGAATGCCATTATTCGTTTGATCTATTTTAGTAACTGCTGTTTTATTATTAT PCR Primers: LCOT430/HCOZ198
TATCTTTACCTGTATTAGCTGEGGCTATTACTATGT TAT TAACGGAT AGARACTTTAATA 2016-08- )
CTGCTTTTTTTGATCCTGLAGGAGETEGEAGATCCTATTTTATATCAACATTTA O 6 Forward  Pa2014007569L00 ab LCO14080  high
Lomgosition: A(148), G (152), C (93}, T (260) o fg‘ B08-  peverse  Fa2014007569HCOaB1  HCO2198  high
Ambigygys Chargeters: 0
Jentify 5 N Sequence Editor View Trace Files Download
Full DE | SpeciesDE  Published DE  Full Length DB ANNOTATION
Al Tags & Commants Comments: 0 Associated Tags: No Tags
AMING ACID SEQUENCE ' ]

Zsguence: 234 residues

LYLLFGAFAGMIGTAFSMLIRLELSAPGSMLGDDHLYNVIVTAHAFVMIFFLVMPYMIGS
FENWFVPLYIGAPDMAFPRLNNISFHL LPPALSLL LASAFVEQGAATEATVYPPLSATI0N
HEGEEVDLVIFSLHLAGTSSILGAMNF ITTIINMRALGY TLDRMP LFVWS ILVTAVLLLL
SLPVLAGATTHLLTDRNFNTAFFOPAGGGDPTLYQHL
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N.
Sequence - Sponges of the Eastern Arctic [EAS] . Print |
IDENTIFIERS
Samge ID- Pa2012007350
Erocsss ID: EASDIT-17
|dentification: Lissodendorys o, folata
l[ COISP |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Agcession; ! Loz
Toacalation M, Motd, rotozoan, Coelenterate Misocnondrial, R0 0O 000000

Mycoplasma/Spiroplasma

i e a0 D
st e O

Clear Sequence Edit Sequence

400 Bad
NUCLEOTIDE SEQUENCE O e

Sequence: GiGbp ., ol
iC ATTTGGAGCCTT TOOGGGGATGATAGGTACTRCCTTTAGTATGTTAATTOGATT I|I||||I|I|

AELTTATCTECEC T aGaTCARTAT TG EATEATCATTTATATAATGTTATTGTAAD

TECTCATEC GTCATGATTTTTT AETTATGCCGETAATGATCGEGEGATTTGE

TATEETTTATGCCTTTATATAT TGO TGOGOC TEACATGEC CCTCGOTTARATAL

TATAAGTTTTTGATTATTGCCTCCGGCCT TAAGTTTATTATTGGCTTCTGCTTTTGTGEA SEQUENCING RUNS: Bedford Institute of Oceanography
GCANGGEEGCAGGAACCEEATGEACAGTT TATCOGCCATTATCGGETATTCAGGCCCATTC o i ) )
GGEEEGETCAGT TRATTTAGTAATATTTAGCTTACACTTAGCGGGGATTTCTTCTATATT Run Date Direction Trace File Seq Primar Ouality
GHOOECTATEAATTTTATAMCTACAAT ANT AAAT ATGAGGGCAT T GEGGETAACTTTGEA S
TAGAATGCCATTATTCGTTTATCTATTTTAGTAACTGETGTTTTATTATTATTATCTTT PCR Primers: LCOT430/HCO2158
ACCTETATTAGC TGGEGCTATTACTATETTATT AMCEGATAGAAAC TTTAATACTGCTTT 201 6-08- )
TTTTEATCCTGCAGEA 0 Forward  Pa2012007350LC0.ab1 LCOT400  high
LComposition: A(136), G (147), C (88), T (245) O ;221 B-08-  peverse  Pa2012007350HCO.abT HCO2198  high
Ambigyoyz Characters: 0
jentify 5 L Sequence Editor View Trace Files Download
FullDE | Species DE  Published DE  Full Length DE ANNOTATION
il Tags & Comments Comments: Associated Tags: No Tags
AMINC ACID SEQUENCE . ]

Seguence: 222 residues

LLFGAF AGMIGTAFSMLIRLELSAPGSMLGDOHLYNVINT AHAFVMIFFLVMPYMIGGRG
MWFVPLYLGAPDMAFPRLNNISFRLLPPALS LLLAS AFVEQGAGTGRTVYPPLSGIQAHS
BESVDLVIFSLHLAGTSSTLGAMNFITT ITNMRALGVTLDEMPLFVIWSILVTAVLLLLSL
PYLAGATTHLLTORNFNTAFFDPAG
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Sequence - Sponges of the Eastern Arctic [EAS]

Print |

IDENTIFIERS

Samgle ID: Pa2011007450

Progess [0 EASD1B-17

Idenfification Lissodendoryx f. muliformis

I[ corsp® |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Agcassion: ! 199
Toansation Mavis: - Mo, Praazan, Costnterate iocronaria, || 000 OO OO
plasma/Spiroplasma 200 Lo

Last Updsted: | onress e N N
Clear Sequance Edit Sequence a1

MUCLECTIDE SEQUENCE

Ssguence; 582 bp
BOCAGGETCRATGT TOGOEGATAATCATTTATATAATGT TATAGTRACTGC TCATGCTTT
TETCATGATTTTTTTITTAGT TATGOCGET AATGATOGEGEGAT TTGGARATTGETTTAT
SOOGTTATATATCGETGOGCOGAACATGECTTT TCOOCGATTARATAANANAAGTTTTIG
ATTATTECCTCCGECCCTAAGT TTATTATTGEOCTCTGCTTT TG TGOAGCAAGGEGCAGS
ARCOEEETEEACASTT TATCOGCCATTATCGGGTATAC AGGCCCATTCGGGAAGETCAGT
TEATTTAGTAATATTTAGT T TACACTTGEOGEEEATTTCTTCTATATTGGGGACTATGAR
TTTTATAAC TACAATAATCAATATGAGGGC AT TGOOGETAACT TTGGATAGAATGCCATT
ATTOETTTGATCTATTCTAGTAACTGCGET TT TATTATTATTGNCTTTACCTAGNATTANC
TEENNNCTATTACTATGT TAT TAACGGAT ANAAACTTTAATACTGCTTTTTTTGATCCT
GOAGGAGEEEEaNATCCTATT TTATATCAACATTTATTTTGA

A133), G136, CEae, T216)
11

Composition:

Ambiguous Characters:
Identify Seguence Using:

Full DB Species DB Published DB Full Length DB

AMIND ACID SEQUENCE
Saguence;
PESMLGDDHL YNVINTAHAFVMIFF LVMPVMILGEF GNP VP LY IGAPDMAFPRLNCESFW
LLPPALSLLLASAF SVDLVIFSLHLAGISSTLGAMM

UEE&E.GIGHTW‘PPISEI%&HSE
FITTIINMRALGNTLDEMPLFVHSILVTAVLLLLXLPRLEX -LLLCY*RIXTLILLFLIL
QEGXILFYINIVFX

198 residues

L

SEQUENCING RUMS: Bedford Institute of Oceanography

FCR Primers: LCO1490/HCOZ2198
0 391%%% Forward  pa2011007453LC0 81 LCOT400  low
o i?gm-ua- Reverse  Pa2011007459HCO.ab1 HCOZ2108  low
Sequence Editor View Trace Files Download
ANNOTATION

Al Taga & Comments - '| Comments: Associated Tags: No Tags
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Sequence - Sponges of the Eastern Arctic [EAS]

Print |

IDENTIFIERS
Sample 1D Pa2013003264
Process 0 EASD16-17
Identifcation; Lissodendoryx sp. 1
“ COLSP |
SEQUENCE DATA ILLUSTRATIVE BARCODE
Lenbank Accession: ; Loz
Tooslaon Mauga: Mol Protezoan, Cotertrate ochonarial, |00 000 0 00000 OO
plasma/Spiroplasma - w0
- -06-
= —— L r
Clear Sequence Edit Sequence

NUCLEOTIDE SEQUENCE
Sequence:

CATTATATCTTTTATTTGEGGCCT TTOCGG0GATGATAGGTACTGCCTTTAGTATGTTAL
TTOGATTAGAGT TATCTGOGCCAGLATCALTGT TOGGGGATGATCATTTATATAATGTTA
TAGTAACTGCTCATGCTTTTGTCATGATTTTTTTT T TAGTTATGLCGATAATGATCGGGES
GATTTGGAAATTGAT T TGTGCCAT TATATATCGOTGCGCCTGACATGECTTTTCCCOGET
TALATAATATAAGTTTTTGATTAT TGO TCCGGCCCTAAGTTTATTATTGGCTTCTGCTT
TTGTEGAGT COGGATOGACAGTTTATCCGCCATTATCGGATATACAGS
AT T GGGEGEaTCAGT TEAT T TAGTAATATTTAST TTACACTTGGOGEGGATTTCTT
CTATATTGGGEGCTATGAAT T TTATAAC TACAATAATCAATATGAGHGCATTGEGGETAL
CTTTGEATAGAATGCCATTATTCOT TTGATCTATTCTAGTAACTGCGATTTTATTATTAT
TAT T T TACCTATATTAGCTEGGGCTATTACTATGT TATTAACGGATAGALACTTTAATA
%FmﬁhTCCImTImeh1A1CmmATmGAT

Composition: A(1500, G (158, CIO6), T (258)
Ambiguous Characters: a
jertify § .
Full DB Species DB Published DB Full Length DB
AMING ACID SEQUEMNCE

Sequence: 239 residues

LYLLFGAF AGMIGTAFSHMLIRLELSAPGSMLUGDDHL YNVINTAHAFVEIFFLVMPVHIGE
FENAFVPLYIGAPDMAFPRLNNISFHL LPPALS LLLASAFVEQGAG TG TVYPPLSGET
HEGEEVDLVIFSLHLAGTSSTLGAMNF ITTIINMRALGVTL LFVWSILVTAVLLLL
SLPYVLAGATITHLLTDRNFNTAFFDPASGEDNT LYQHLFWF

662 bp

400 oS
L] il

SEQUENCING RUNS: Bedford Institute of Oceanography

Bun Date Direction Trace File Seq Primer OQuality
PCR Primers: LCO1490/HCOZ2138
fgm'“"” Forward  Pa201300B264LC0.ab1 LCOT420  high
] fgm"’“’ Reverse  Pa2013008264HCO.ab1  HCOZ2108  high
Sequence Editor View Trace Files Download
ANNOTATION

At Tags & Commants - ] Comments: 0 Associated Tags: Mo Tags



