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Paleobiology
Throughout the history of the talpid lineage, the humerus has been the bone which better has reflected the evolution of this family, especially in fossorial moles. Adaptation efforts in subterranean environments imply a greater development of this bone and a subsequent impact on other functional traits, so the anterior mobility of the forelimb is affected by maximizing the abduction movement 1. According to Meier et al. 2, such modifications are clearly reflected in an extremely short, broad and compact bone specialized for digging. The complexity of the humerus is the result from the high load that the moles must overcome with the forelimbs when digging. Supporting such intense mechanical strains need from a great development of the muscles involved, mainly those of the triceps muscular complex and their attachments sites 1,2,3.
In the present case, the humerus displayed by the digital models is small and broad despite of the proximal part is hard to define. The optimal conservation of the distal epiphysis and the strong development of its morphology allows to identify different features related with a fossorial lifestyle. Furthermore, the compactness of this bone in the Scalopini is verified in Meier et al. 2 and associated with fully digging adaptations. 
The sequence of movements associated to the kinematics of digging is closely related with the biomechanics of the humerus (excellently detailed in Gambaryan et al. 4). Before the first movement of digging, the mole shifts the hand to the head placing it in the front of the muzzle. This implies a hyperextension of the shoulder joint and a hyperabduction of the humerus in which the distal end of this bone is directed forward and upward with respect to the shoulder joint. The following movement, the abduction of the humerus, place the hand in the correct position to generate a laterally directed forced on the substrate. To achieve a high performance and decrease the stress and the humeral mobility during these movements, the loadings are distributed in well-developed muscles such as the flexor digitorum profundus, the pronator teres, the extensors and the abductors 1.
During the humerus abduction, the pressure of the hand to move away the soil must be high, increasing the strain of the flexor digitorum profundus ligament. To achieve this, Gambaryan et al. 4 suggested that the moment of maximum force of the abductor muscles is attained when the plane of the humerus is perpendicular to the parasagittal plane. The point is keeping the humerus in a limited rotation while its plane is perpendicular. This is accompanied with the shoulder and elbow joints which must be flexed in order to reduce the arm length while increases the force of the hand in the soil. This mechanism constrains the rotation of the humerus pronation in which the medial epicondyle is placed caudolaterally and the lateral craniomedially. At the same time, extension-flexion axis of the hand must be in parasagittal position. When the forces decrease, at the end of the lateral thrust, the humerus is placed in supination.  
This complex mechanism is reflected in the morphologies of the arm bones of the mole herein described. In the distal part of the humerus, the lateral epicondyle is strongly developed for the extensor muscles (i.e. triceps caput longum, triceps caput laterale, anconeus lateralis, anconeus medialis) and the fossa for the insertion of the ligament of the flexor digitorum profundus muscle is deep and wide. This is indicative of a strong ligament and a powerful muscle. In the same way, the capitulum forms a huge and rounded protuberance and the trochlear area ⸺where the ulna fits⸺ is broad. Actually, the proximal part of the ulna and the radius are also strongly modified. Therefore, the muscles involved as the pronator teres and the extensors must have been strong. At the distal part, the articular facets of the ulna and radius are convex and narrow. 
The high degree of fragmentation of the possible scapula and the damage at the proximal part of the humerus do not provide additional information in this issue. Nevertheless, the dimensions and the compaction of the humerus herein described, together with the strong development of the forearm, imply a huge development of the abductor muscles (i.e. teres major, pectoralis, subscapularis and latissimus dorsi). These traits are related with a major stabilization of the forearm at the elbow and wrist joints in order to maintain the humerus and the hand in the correct position for the lateral thrust 4.
Lastly, the huge development of the antebrachium is reflected in the manus. Sánchez-Villagra and Menke 5 suggested that the presence of a small sesamoid element without evidence of articular facets and attached to the triquetrum by connective tissue is related with an ulno-palmar extension and a powerful shovel. In the specimen herein studied, this bone is preserved disconnected because of the loss of the soft tissue. However, this sesamoid element together with the enlargement of the triquetrum and the presence of the falciform is likely associated with a broad shovel. 
In terms of force, the degree of development of the muscles involved transcend the purpose of this paper but there is no doubt that it presents an optimized mechanism for burrowing. Besides the huge compactness of the humerus, Meier et al. 2 detailed that in the fossorial clades (i.e., Talpini and Scalopini) the humeri showed a rather buckled outline and a slightly elliptic medullary cavity, reflecting the torsion of this element and the deep reaching distal end of the deltopectoral crest. Therefore, there is no doubt that Vulcanoscaptor ninoti gen. nov. et sp. was a highly specialized burrower.

Taphonomy
Several articulated, semi-articulated and disarticulated vertebrates have been recovered at Camp dels Ninots (CN) fossil Lagerstätte 6-9. Most of the specimens recovered belong to layer 11, a deposition of greenish silts and clays rich in diatomites. These have been collected in different outcrops, indicating that accumulation processes in this unit could be a repeated phenomenon through time and space. The preservation of large and small vertebrate skeletons in layer 11 is usually in good anatomical connection 6,9,10, but posterior depositional processes such as faulting of the site 11 participated in structural damage of some elements 8.
The partial skeleton herein studied has been found in semi anatomical connection and lying laterally. This arrangement is commonly found in most fossil-Lagerstätte 12,13, except when the anatomy of the animal does not allow it 14,15. Specifically, for the case of the mole from Enspel fossil-Lagerstätte 16, the authors suggest that this specimen lies on the ventral side most probably due to the anatomy of the shoulder girdle. The preserved portion is almost complete with elements from both the right and left side, however, the mole specimen from CN only has one side represented. Several skeletal parts, such as the skull, mandibles and some postcranial elements are in anatomical connection but there is some degree of disarticulation in the peripheries of the carcass. For instance, some bones of the hindlimb and the manus are displaced from the rest of the elements. Digital reconstructions show an intensive fragmentation of the skull and thoracic elements such as ribs, vertebrae or the scapula, which are embedded in the sediment, but no other skeletal elements were found with the CT scan.
In similar situations 16-18 the incomplete nature of the specimens the authors are discussing is due to the limit of the slab, implying that the remaining body was not recovered or was damaged when the specimen was collected. The CN mole was excavated in situ and the area surrounding the finding have been searched for. It is still possible that some small elements could have been missed but it is highly probable that the almost totality of the specimen have been recovered.
Differential preservation of some skeletal element is also taken into account, specifically considering the nature of the CN deposit. faulting and fissuring of the deposit are known processes, causing misalignment of the original horizontal deposition 11, as also seen in Figure 4. We cannot exclude that such small elements could have been selectively damaged or moved by these processes.
Dispersal of skeletal elements could be due to different factors such as scavenging, water currents, plant growth or soil erosion and secondary deposition 19. The latter case has been suggested for the accumulated fauna encountered in the Pliocene Pula Maar 20,21. However, geological characteristic of the CN deposit suggests a relatively calm and anoxic environment for layer 11, with average low sedimentary rate of 0.19 mm·year−1 22,23, which probably allowed a slow decomposition of the soft tissues. The absence of bioturbation and necrophagous activities can be confidently explained by anoxic waters. However, the presence of some fish species such as Barbus (‘Luciobarbus’) and Leuciscus suggests that the anoxia was only occasional, seasonal, or not developed in all parts of the maar 10.
Additionally, dispersal of skeletal elements in aquatic contexts could also be due to bloating and floating of the carcasses 14,19,24,25. The decomposing gasses developed in the abdominal cavities of the carcass would keep the body afloat until its bursting, leading to a subsequent sinking into the anoxic bottom. In the experimental case discussed by Syme and Salisbury 26, the floating carcasses lost the anatomical connection when touching the ground and skeletal elements are found scattered around the body. A rapid burial, instead, would have preserved most of the anatomical connections by impeding refloat to occur 14,15. In alternative, the pressure from the water column could also neglect refloating 18,25.
Usually, specimens at CN present higher representation of anatomical portions, making the case of the Vulcanoscaptor ninoti gen. nov. et sp. different from the others. The find in lacustrine sediments of a mole highly specialized in burrowing deserves some comments.
The mole could have reached the lake deliberately due to a semi-aquatic practice other than strictly burrowing. Such capabilities would be difficult to deduce from the simple study of skeletal morphology and the biomechanics, but several authors have documented swimming abilities among talpids adapted to strictly fossorial lifestyles (e.g., Hickman 27, and references therein). In fact, Sánchez-Villagra et al. 28 pointed that the humeral propulsion for swimming presents similar selective forces to digging. Actually, Scalopus aquaticus, a burrowing species, does swim well propelling itself with the webbed hindfeet 29. Furthermore, several features of the manus of V. ninoti gen. nov. et sp. are comparable with those showed in Condylura such as the presence of a sesamoid bone, the not-fused scaphoid and lunate bones and the ulno-palmar extension5. Sansalone et al. 30 also compared the wide distal region of the humerus of a fossorial mole with that shown in Condylura. According to the traits of the bones of the forelimb described in this manuscript there could be a relation with the humerus and the manus of the aquatic Condylura. As such, the fossilization of Vulcanoscaptor could be an accidental event indicative of accessorial swimming abilities of this species.
It may also be the case that the mole simply fell into the lake in an unfortunate accident and drowned after the fur got saturated with water and sank the animal as suggested by Mähler et al.18. Also, the mole could have been dragged by a bird and fallen into the lake after the bird lost its prey 18.
Indeed, talpids are constrained by the degree of humidity and tend to move near the fluvial system, but during arid periods they can occupy soils partially flooded 31,32. As the associated fauna in layer 11 (e.g., tapirs, turtles, frogs) is likely indicative of a humid period 22, the mole could have been dragged alive into the lake by some kind of flooding with no chances of escaping to a safer place. It could have also died near the shore whether by natural death or other external factors. Whatever the cause of death, for the corpse to remain intact and in anatomical connection, a rapid burial or descending to anoxic bottom had to occur early after death.
The mole specimen of CN does not present these characteristics. Even considering post-depositional processes causing the dispersal of some skeletal elements like the case of the mole at Enspel 16, they cannot explain how the left side is completely missing. On the contrary, the whole weight of the carcass would have prevented the left side from moving until advanced decay happened. Moreover, the adhesion effect sometimes occurring in lacustrine and marine settings 33 would have stick the left side on the ground. While the experimental study of Mähler et al. 18 demonstrated that moles could lie ventrally or dorsally at the bottom, the fact that the CN specimen lies on the lateral side, strongly suggest that these remains arrived already partially disarticulated at the deposition spot.
It is also possible that the sub-aquatic plants, preserved in the lacustrine sediments of CN, could have trapped the corpse and differential disarticulation 16,34,35, caused the detachment of some portions before others, and currents could have moved the remains further away. The disposition of the skeletal elements of the hindlimb (i.e. tibiofibula and femur) in the proximity of the carcass could corroborate this.
In any case, further evidence or analysis on this same individual or other fossils from the same site will be required to strengthen these hypotheses (or arise an alternative one) on  how this mole reached the bottom of the lake. In the same way, more postcranial remains from Vulcanoscaptor ninoti gen. nov. et sp. would be necessary to support the hypothesis of the semi-aquatic and burrowing lifestyle of this species.
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